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Theme 1
Agricultural Sciences: Research, Development & Innovations
Sustainable Development of Integrated Farming System Models for
Different Agro-Climatic Zones of India
L. R. Meena

ICAR- Indian Institute of Farming Systems Research Modipuram, Meerut-250110, India
Introduction
In India, different types of farming systems co-exist depending upon available resources, agriculture practices and
location specific needs of humans to meet the requirements of food, fuel and fiber. Integrated Farming System (IFS) is a
complex interrelated matrix of soil, plants, animals, implements, power, labour, capital and other inputs controlled in part
by farming families and influence to varying degree by political, economic, institutional and rest factors that operate at farm
level. The farm holding size in India has been declining over years, and about 86% out of 105 million operational holdings
are below the size of 1.20 ha (Mahapatra and Bapat, 1992). The income of average farmers from cropping alone is hardly
sufficient to sustain his family. Integrated farming system approach is not only a reliable way of obtaining a fairly high
productivity with substantial fertilizer economy but also a concept of ecological soundness, leading to sustainable
agriculture (Swaminathan, 1987). Different farming systems have been developed and being practiced by the farmers
indigenously without any rationale for utilizing the residues arising out of cropping/animals and other associated enterprises
at farm. Dairy irrespective of kind of animals and their breeds has been an integral part of prevailing farming system across
the country.
With rising population, declining land-man ratio and increasing mechanization in farm operations, agriculture alone
is not able to provide adequate income and employment to households in India. Integration of farm enterprises provides
better livelihood in terms of increased food production, higher net income, improved productivity and reduced income
imbalance between agricultural labourer and urban factory worker. Introduction of appropriate farming systems has been
produced as one of the approaches to achieve better growth in agriculture and livelihood. Increase in non- farm employment
has also become essential for improving income and living standard of rural population (Chadha, 1993; and Kumar et al.,
2003). Sugarcane-ratoon-wheat is the major cropping system covering about 80% area in the western Uttar Pradesh. Other
farming activities may comprise any one or combination of mono or multiple cropping, horticultural crops, agroforestry,
livestock, poultry fisheries, goat/sheep rearing, bee keeping, mushroom cultivation etc. In the present study, resource
productivity of crops and non-crop enterprises in different farming systems has been analyzed and constraints to higher
returns in these farming systems have been identified. Farming system is the integration of farm enterprises to which a farm
family allocates its resources in order to efficient utilizes. The existing enterprises for enhancing productivity and
profitability of the farm. These farm enterprises may consist of crops, livestock, aqua-culture, agroforestry bee keeping
mushroom cultivation and agro- horticulture etc. Farming system has been elaborated differently by various workers.
Farming system as a holistic approach broadly addresses itself to different components of the farm enterprises and intersrelationship among themselves and farm environment. Despite different researchers in India and elsewhere generally
restrict themselves to the crop sub-system while referring the farming system without farming adequate attention to the
other farm enterprises and socio-economic conditions in which the farmer operate.
The main objective of opting different kinds of farming was to reduce dependency on external sources. However,
following industrialization, farming became commodity based depending upon agro-climatic conditions of the area and
proximity to industries like sugar factory, soya processing plant, rice mill, oil mill, ginning mill, dal mill etc., Similarly,
poultry farming, dairy farming, piggery, beekeeping, fish cultivation, vegetable farming, fruit-farming, floriculture,
mushroom farming gained popularity in the peri-urban areas also to exploit the market of the produce available in the city
(Meena et al. 2018). However, with pace of time, sustainability of single commodity based farming became questionable
because of fluctuating market trends and dependency on external inputs. The ‘green revolution’ further intensified the crop
based farming system with indiscriminate use of fertilizers leading to a situation of fatigued land and reduced crop
production. Presently, India comprises of 18% human and 15% livestock population of the world which is maintained on
2.3% land and 4.2% water, 1% forest land and 0.5% pasture and grazing land resources of the globe. Thus, these exists
tremendous pressure on available resources to meet the domestic needs. The burgeoning population and rising income
levels have, however, consistently increased the demand of basic food items and value added food products also. This
increased demand of food from the limited resources available in India can possibly be met by integrating farming systems
which offers a whole farm policy and whole systems approach to farm management. In IFS, farmer needs to provide
efficient and profitable production which is economically viable and delivers safe, wholesome and quality food through the
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efficient management of livestock, fish, forage, fresh produce and arable crops, while conserving and enhancing the
environment at the same time. Thus, the integrated farming system is adoption and integration of wide rages of resource
saving package of practices, which ensures an acceptable levels of profits/income, make the whole system economically
sustainable, ecologically renewable, socially acceptable, minimizes the negative impacts of intensive farming and preserve
as well as improve the environment (Gill et al. 2009).
The concept of IFS
Integrated farming system is an integration of appropriate viable technologies within the enterprises and integration
of one or more enterprises with prevailing farming system at a farm according to the availability of resources and farmer’s
choice to satisfy the necessities of a household as well as for livelihood security of family and simultaneously leads to
better utilization of resources, increased productivity per unit area, efficient recycling of farm wastes. Generate more
employment, reduce the risk and ensure environmental safety and sustainability. It is a holistic approach bringing all the
disciplines together, executed by multidisciplinary team of scientists and starting from the level of the farmer and also ends
with the farmer.
Design of the model
1. The area under different size of models can be allocated according to family and market demand.
2. Up-scaling water productivity- soil and moisture conservation.
3. Introduction of suitable crop and cropping system including cereals, pulses, oilseed, cash crop, vegetables and
fodder crops etc.
4. Livestock- milching cow, buffaloes, sheep, goat, rabbits, poultry, fishery etc.
5. Alternate land use – agroforestry, comprising of dry land horticulture (mango, sapota, guava, jackfruit, Tamarind,
Gooseberry etc.).
6. Planting tree on bund and farm boundary- Melia, Glycedia, Sesbania, Silver oak, Casurina, Neem, Pongamia and
Mulberry cultivation.
7. Recycling of farm waste-compost and vermicompost, biodigerter and biogas.
8. Multiple use of water for high value crops- flowers, composite fish culture.
9. Kitchen garden- greens and vegetables.
The Farming system
The Farming system though is not a new concept and is defined by different persons in their own way. However,
most practicable and meaningful definitions as documented are as follows.
• Farming system is a resource management strategy to achieve economic and sustained production to meet diverse
requirements of farm house holds while preserving resource base and maintaining a high level environmental quality (Lal
and Miller, 1990).
• Farming system is a complex inter-related matrix of soil, plants, animals, implements, power, labour, capital and
other inputs controlled in parts by farming families and influenced in varying degrees by political, economic, institutional
and social forces that operate at many levels (Mahapatra, 1992).
• Most appropriately, the farming system research may be defined as a highly location specific research which
represents an appropriate combinations of farm enterprises, viz, cropping systems, livestock, fisheries, forests, poultry and
the means available to the farmers to raise them for profitability (Gangwar, 1993).
Objectives of farming system research (FSR):
• To identify existing farming systems in specific area, analysis the constraints and assess their viability.
• To formulate farming system models involving main and allied enterprises for different farming situations.
• To ensure optional utilization and conservation of available resources and effective recycling of farm residues
within system.
Essence of IFS approach lies in:
•
•
•
•
•

Livelihood improvement of small farm holders
Economic and nutritional security
Increased employment
Agricultural sustainability
Environmental safety

Benefits of integrated farm systems
1. Sustained productivity to meet balanced and nutritious food
2. Enhanced income and profit ability
3. Stability in production with reduce cost
2
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4. Effective recycling of farm waste
5. Emphasis on use of family labour round the year
6. Solving energy crisis
7. Enhanced production of fodder and fuel
8. Assured income and livelihood security during drought
9. Enhanced employment generation
Significance of Integrated Farming System Approach:
The significance of IFS approach lies in meeting growing demand of food, feed and fuel for ever increasing human
and animal population and to provide gainful employment. IFS has several advantages over arable farming as briefly
discussed below:
1) Increased food supply: Horticultural and vegetable crops can provide 2-3 times more calories than cereal crops
on the same piece of land and will provide food and nutritional security. Similarly inclusion of bee keeping, fisheries,
sericulture, mushroom cultivation under two or three tier system of integrated farming can give substantial additional high
energy food without affecting production of food grains.
2) Recycling of farm residues: Proper collections and utilization of cow dung & urine of animals in the form of
FYM and vermicompost alone can save about 50% of NPK requirements of the crops. Vermicompost is containing 3 to 4
% more N content than FYM, which can be produced from the crop residues when mixed with cow dung for restoring soil
fertility. Further, if we utilize even 1% of annually available 200 metric ton crop residue for mushroom cultivation then we
can produce 2 lakh tones mushroom against only 40 tons of present day production.
3) Use of marginal and wastelands: Combination of forestry, fishery, poultry, dairying, mushroom and bee keeping
can be combined with crop raising and all these activities can be undertaken on marginal to waste lands too.
4) Increased employment: Studies conducted in India and elsewhere, indicated 200 to 400 per cent increase in
gainful employment an additional income to farm families to increase their standard of living.
5) Restoration of soil fertility and conserving environment: With efficient recycling of crop and animal residue in
crop, livestock, poultry, fishery system, at least half of the nutrient (if not more) can be saved along with restoration of soil
fertility an cleaner environment be maintained. Preparation and large scale use of vermi compost will further help in
decreasing dependence on chemical fertilizers and will also help in keeping clean and healthy environment.
Shifting cropping system to farming system:
The income from cropping alone from small and marginal farms (more than 86%) of the total holdings (121million)
in India is hardly sufficient now to sustain the farmers ‘family. With the decline in farm size (0.13ha/capita) due to
explosion of population (135 crore in 2018) it would be increasingly difficult to produce enough food for the family in
coming days. The growing concern on sustainable development that led the farming system research to emphasize on sound
management of farm resources to enhance farm productivity and reduce the degradation of environmental quality. Organic
farming based systems will further assist and strengthen the process of stability and sustainability by way of stabilizing crop
yields, improving soil health, safeguard environment and increased profitability. Farm research in a integrated farming
system mode including farm enterprises such as crops, horticulture, livestock, poultry, fish, mushroom, bee keeping,
boundary plantation, vermicompost unit and kitchen gardening etc. a combination of one or more enterprises with cropping,
animal being the nucleus of the system, when carefully chosen, planned and executed, will certainly give greater bonus than
single enterprises specially for small and marginal farm house holders in the country. The integrated farming system will
increase the yield of all component enterprises to provide steady and stable income. Rejuvenation of system’s productivity
and achieve agro ecological equilibrium, avoid buildup of insects, pests, diseases and weed population through natural
cropping system management and keep them at low level of intensity, reducing the use of chemicals (fertilizers and
pesticides) to provide chemical free healthy produce and environment to the society.
Components of IFS Model
Integration of crops like rice, wheat, maize, sugarcane, pigeonpea, urd bean, moong, cowpea with livestock, fruit
orchards, forestry and agroforestry, fishery, poultry, sheep and goat rearing, piggery, bee keeping, herbal garden, boundary
plantation, agri-horti-silvi-pastoral, mushroom, agro-processing, nursery activities depending upon the resources and
locations were remunerative. Integration of these farming components can also provide employment year round to the farm
families.
The institute project was developed on integrated farming system during 2013-14 onward on 1.5 hectare of land
under assured irrigated facility at IIFSR, Modipuram. A number-14 of crops which were socially accepted and other viable
enterprises were included in a phase’s manner. The data given in Table1 clearly indicated that when integration of different
appropriate enterprises had beneficial effects on productivity and profitability. The main focus was given to satisfy
domestic demands first and also generate the extra income to meet out the other liabilities of the farm household such as
nutritional security, food security, livelihood, sustainability, economic viability and social security.
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Integrated farming system (IFS) approach is an appropriate strategy to improve the livelihood of marginal and small
holders. ICAR-IIFSR, Modipuram has developed a model on 1.5 ha of land for small and medium farmers. It provides
round the year average productivity of 28.70 ton REY/year/ha from all the components (when values of various
components were converted into rice equivalent yield). Gross and net profit from the model was Rs.4.02 lakh/year/ha and
Rs. 2.68 lakh/ha, respectively (Table2). Besides, 341 man days of employment generated on one hectare basis. The model
also met 60-70% of the inputs requirement of different components through recycled resources. The integrated farming
system model developed is diversified in nature because of which it acts as safeguard against the adverse climatic
conditions and cut down the cost of cultivation of farm-holders through supply of inputs from one component to another as
by product. Diversified the existing crops and cropping systems through inclusion of short duration crops as intercrop, InSitu green manuring (Sesbania , tree leaves).Livestock is an integral part of IFS model, Dung cakes–an undesired practice
use of cow dung, poultry excreta (dropping) a rich source of food for fish and also plant nutrients, Mechanization of
existing agriculture system through cane planter, cane harvester, laser leveler, weeder, dibbler and other small tools and
use of biofertilizers in place of chemical fertilizers such as Azotobacter, Asosparillium and phosphobacteria(PSB)
inoculation in seed, these practices will helps to farmers in increasing income from faming. The studies on development of
region specific Integrated farming system modules including dairy, duckery, poultry, horticulture, apiary and fishery
conducted in different states on India has been found to increase profit as compare to cropping alone. In Tamil Nadu,
Jayanthi. et.al. (2001) reported increases in net profit from Rs.37153/ha/annum in cropping alone to Rs. 98778/ha/annum in
cropping + fish +pigeon, Rs. 131118/ha/annum in cropping + fish + goat system of farming. Similar, results were also
found by Balaswamy (et.al. 2003). Where, in net profit increased from Rs.22971/ha/annum in rice alone to Rs.
31788/ha/annum in rice + fish + azolla. In Punjab conditions, gross income was found to increase from Rs.81200/ha/annum
in cropping (rice-wheat) alone to Rs.154000/ha/annum in crop + dairy and Rs.11320 in fish + piggery system of farming
(Gill, 2004). Encouraging results of IFS approach in Uttar Pradesh has been reported by Singh et.al. (2004) and Singh et.al.
(2007). In this way farming system approach not only ensured the livelihood of small farm holders but keep the
environment ecofriendly.
IFS Evaluation methodology
Jayanthi et al (1997) has described the methodology for evaluation of IFS components and its impact on various
monitoring parameters of livelihood. The same is reported in brief here under;
Productivity:
To estimate the productivity of a component and compare it with the crop component expressed in terms of
equivalent crop yield. Further, the production estimation itself varies among the interlinked allied component in integrated
farming system.
Example: rice based farming systems
Productivity of allied components is worked out based on their economic products.
Fish yield (kg)
Poultry layer: total number of eggs per year
Mushroom yield: kg per year
Milk yield: Litre per year
Productivity in-terms of grain yield was recorded and expressed as kg of rice grain equivalent yield (GEY),
calculated as
Productivity of crop/cost of crop/allied component (kg) x allied component (Rs/kg) GEY (kg/ha) = Cost of rice
(Rs/kg)
Production efficiency (PE):
PE = Equivalent yield in IFS – Equivalent yield in traditional system x 100
Economic analysis
Parameters like cost of cultivation, cost of production, gross and net returns and per day return were worked out and
expressed as Rs. ha-1
Gross return
Gross return was calculated using grain and straw yield for rice based on market price and expressed as Rs ha-1.
Net return
Net return was calculated by deducting the cost of cultivation from gross returns as detailed below and presented in
Rs.ha-1.
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Net return (Rs.ha -1) = Gross return (Rs.ha -1) – Cost of cultivation (Rs.ha-1)
Economic efficiency (EE):
EE =

𝑁𝑒𝑡 𝑟𝑒𝑡𝑢𝑟𝑛𝑠 𝑖𝑛 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑒𝑑 𝑓𝑎𝑟𝑚𝑖𝑛𝑔 𝑠𝑦𝑠𝑡𝑒𝑚 –𝑛𝑒𝑡 𝑟𝑒𝑡𝑢𝑟𝑛𝑠 𝑖𝑛 𝑡𝑟𝑎𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝑠𝑦𝑠𝑡𝑒𝑚
𝑁𝑒𝑟 𝑟𝑒𝑡𝑢𝑟𝑛𝑠 𝑖𝑛 𝑡𝑟𝑎𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝑠𝑦𝑠𝑡𝑒𝑚

× 100

Benefit: cost ratio was calculated based on gross returns and cost of cultivation as given below.
Benefit:cost ratio (B:C ratio) =
Per day return

𝐺𝑟𝑜𝑠𝑠 𝑟𝑒𝑡𝑢𝑟𝑛 (𝑅𝑠.ℎ𝑎−2 )

𝐶𝑜𝑠𝑡 𝑜𝑓 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛 (𝑅𝑠.ℎ𝑎−2 )

Per day return was calculated based on net returns and cropping period.
Per day return =
Partial budgeting

𝑁𝑒𝑡 𝑟𝑒𝑡𝑢𝑟𝑛 (𝑅𝑠.ℎ𝑎−2 )

𝐶𝑜𝑠𝑡 𝑜𝑓 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛 (𝑅𝑠.ℎ𝑎−2 )

Partial budgeting is one of the planning economic tools used to assess the viability of a proposal component
technology. Based on this tool, as suggested by Gonales and Van Der Veen (1886). The economic advantages of different
components were worked out and the derived benefits or losses expressed in Rs. ha-1.
Partial budgeting form
Total change in benefit(Rs. ha-1)

Total change in cost (Rs.ha-1)

Additional returns(A)

Additional cost(C)

Reduced costs(B)

Reduced returns(D)
-1

Net change in income (Rs.ha )(A+B)-(C+D)
Employment generation
Labour required for various activities in crop production given as man days/ha/year. A man working for 8 hours in a
day is considered as one man day. A woman working for the same period is treated as 2/3 man days and computed to man
days.
Labour productivity
The labour productivity is to be calculated and expressed in rupee output per rupee labour cost. The labour
productivity is worked out as follows,
Labour productivity =
Water requirement

𝐺𝑟𝑜𝑠𝑠 𝑖𝑛𝑐𝑜𝑚𝑒 𝑅𝑠.ℎ𝑎−2

𝐿𝑎𝑏𝑜𝑢𝑟 𝑐𝑜𝑠𝑡 𝑖𝑛 𝑅𝑠.ℎ𝑎−2

Total water requirement for various components have to be calculated and expressed in ha cm or ha mm.
Quantification of organic manure
The quantity of manures added from each component(kg) are to be worked out based on the NPK content of the
manures and expressed in terms of N,P and K(kg/ha).
Energy efficiency
Cultural energy utilized through inputs and energy produced as products by each component in the farming systems
were worked out and expressed in Mega Joules .Energy efficiency was worked out talking into account the input and output
energy for each component adopting the method given by Dazhong and Pimental (1984) as
Energy efficiency =

𝐸𝑛𝑒𝑟𝑔𝑦 𝑜𝑢𝑡𝑝𝑢𝑡 (𝑀𝐽ℎ𝑎−2 )
𝐸𝑛𝑒𝑟𝑔𝑦 𝑖𝑛𝑝𝑢𝑡 (𝑀𝐽ℎ𝑎−2 )
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Basmati Rice – It’s Authenticity & Quality Related Issues in Export
Anupam Dixit
Basmati Export Development Foundation (BEDF), SVPUA&T, Meerut – 250 110
Worldwide there are more than 45,000 different varieties of cultivated rice with grain colour differing from white,
yellow, red, brown and black including several aromatic varieties with small, medium and long grains. The
International Rice Genebank (IRG), maintained by the International Rice Research Institute (IRRI), holds more than
117,000 types of rice, including modern and traditional varieties, and wild relatives of rice. Basmati is a small group of
premium quality of aromatic rice varieties which has been traditionally grown from ancient time in the foothills of
Himalayas stretching across the Haryana, Western Uttar Pradesh, Delhi, Himanchal Pradesh, Jammu & Kashmir and
Uttara Khand regions of India and the Punjab province of India and Pakistan. Till date there are 32 rice varieties
notified as Basmati under the seed act 1966. Basmati rice is different from other aromatic rice varieties mainly due to
its extra-long slender grains that elongate in linear fashion at least twice of their original size with soft and fluffy
texture when cooked and produce a typical aroma and distinct flavour. Owing to these unique characteristics, Basmati
is highly favoured and has become a major export item among agricultural products due to increase in its global
popularity and hence demand, especially in the Gulf and European countries. It earns a premium prize over the other
varieties in domestic as well as in world markets. According to the figures available with All India Rice Exporters
Association (AIREA), there is continuous increase in Basmati export during last decade from 1,045 million tons worth
Rs. 2,792 crore in 2006-7 to around four million tons worth Rs. 24,919 crore in 2016-17. In 2016, Basmati has got the
status of GI (Geographical Indication) and seven states have been identified as GI areas by Government of India for
Basmati rice cultivation. Grains of Basmati rice and certain other long-grain rice varieties are very much similar in
appearance and difficult to be discriminated from each other on the basis of morphological or physic-chemical
parameters. The significant price differences between Basmati and non-Basmati rice have come out with practices to
adulterate Basmati with inferior non-Basmati rice varieties Such practices have been reported to be prevalent in 2004
according to a survey conducted by Food Standard Agency (FSA) of UK, where a total 363 samples were collected
from a range of retail outlets and catering suppliers from across the UK and analyzed. FSA reported 17 % of the
samples contained more than 20 % and 9 % even over 60 % of cheaper non-Basmati rice. Subsequently, In order to
protect the interests of consumers and trade ‘A Code of Practice’ for Basmati rice was developed by Grain and Feed
Trade Association (GAFTA) in consultation with the Local Authorities Co-ordinators of Regulatory Services
(LACORS) and the Association of Public Analysts (APA), and in discussion with the Federation of European Rice
Millers, the All India Rice Exporters Association (AIREA) and the Rice Exporters Association of Pakistan (REAP).
The scope of this Code of Practice is restricted to the labeling of Basmati rice. The Code of Practice lays down the
minimum specifications for Basmati rice sold in UK and allows the term ‘Basmati’ to be applied to certain long grain
aromatic rice varieties grown in India & Pakistan. In practice this permits the presence of up to 7% non-Basmati rice
in Basmati rice for the lowest grade to allow for unavoidable mixing during harvesting/processing. When Basmati rice
is marked with a variety, that variety should constitute at least 97% of the Basmati rice content. For these reasons,
accurate identification and quantification of the level of non-Basmati rice is of paramount importance for successful
prosecution. The success of several molecular techniques such as DNA fingerprinting and PCR-based microsatellite
genotyping in forensics science has encouraged the application of these genetic tools in authentication and purity
checking of Basmati rice. With the availability of DNA based techniques it has become mandatory for Basmati
exporters to provide a DNA Test certificate for authenticity and purity of each consignment of Basmati Rice exported
to EU. In the last few years export of Basmati rice has been facing problems in different markets such as the U.S., E.U.
and Iran owing to detection of pesticide residues exceeding the prescribed maximum residue limits (MRLs). Among
these residues of certain pesticides such as Tricyclazole, Acephate, Thiamethoxam, Buprofezin, Isoprothionale,
Carbendazim, Propiconazole are of major issues. As per the study of Indian Council for Research on International
Economic Relations (ICRIER), more than 400 import refusals have been reported due to the presence of higher than
approved level of pesticides residue in last three years. Following rejection of such rice, a number of rice exporters
have suffered huge loss. Decline of Basmati rice export is not only affecting the economy of the nation but also
demoralising farmers to adopt crop diversification. Lack of Good Agriculture Practices (GAP) among farmers is also
one reason for contamination of rice with chemical residues. It is only the farmer who can control the presence of
residue by following Good Agricultural Practices (GAP). There is a need to emphasise that the farmer has to use
pesticides properly. Basmati Export Development Foundation (BEDF) founded by Agricultural and Processed Food
Products Export Development Authority (APEDA) and located in the premises of SVP University of Agriculture and
Technology, Modipuram, Meerut along with All India Rice Exporters Association (AIREA) and State Agriculture
Department/ Institutes and Universities has been engaged in farmer awareness camps organized in date-wise time
schedule to cover all Basmati growing areas regarding ill effect of these pesticides. Posters, banners advertisements,
Whatsapp messages and YouTube Films are being used to generate awareness among Basmati farmers. An alternative
approach to pesticide application is to “breed Basmati rice for disease resistance”. This involves transfer of specific
6
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disease-resistance genes, from both traditional landrace cultivars and wild relatives of rice, into existing high-yielding
rice varieties. Scientists from Indian Agricultural Research Institute (IARI), New Delhi have transferred the ‘Pi9’ gene
into its popular Pusa Basmati-1 variety and developed a new variety called Pusa Basmati-1637. They have also
developed two new varieties, Pusa Basmati-1718 and Pusa Basmati-1728 by incorporating the Xa21 and Xa13 genes
that confer resistance to the bacterial blight pathogen in Pusa Basmati-1121 and Pusa Basmati-1401, respectively. Both
these genes obtained from Oryza longistaminata (another wild relative of rice) and BJ1 (a traditional land race),
respectively.

Role of Antioxidant Systems and Heat Shock Proteins in Salicylic Acid Induced
Thermotolerance in Crop Plants
Shailesh Kumar1, Sweta Mishra2 and Ajay Kumar Singh1
1
2

FBS&H, RPCAU, Pusa, Bihar-848125

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110

Exogenous treatment with salicylic acid (SA) has been demonstrated to endow protection against a number of
stressors. Hostile environment have been proven to improve the endogenous SA levels in plants. The function of SA in
plant tolerance to a range of biotic stresses has been exhaustively investigated; recent reports have confirmed that SA
additionally modulates the plant response to many abiotic stresses, together with salt, drought, chilling, heat, ultraviolet
radiation, and heavy metals. The important protective action of SA probably reflects its ability to induce the expression of
genes coding not only for PR-proteins, but also induced synthesis of heat shock proteins and antioxidant system in plants
under heat stress condition as reported in several plants.

Beekeeping and its Potential in Sustainable Agriculture
Pramod Mall and Sapna Tiwari

G.B.Pant University of Agriculture & Technology, Pantnagar, U.S.Nagar, Uttarakhand
Beekeeping improves agricultural crop yields and the financial outlook of beekeepers. It enables the beekeepers to
have a financial reason to conserve the environment by ensuring that flora is available and bees are protected. Beekeeping
provides enormous benefits including pollination services and bee products like honey, pollen, wax, royal jelly, propolis
and venom. Bees complement crops with their pollination services and this in turn can increase crop yields in terms of
quality and quantity. Usually a honeybee can visit between 50 to 1000 flowers in one trip, which takes between 30 minutes
to 4 hours. A colony with 25,000 forager bees, each making 10 trips a day, is able to pollinate 250 million flowers. One can
use all good agricultural practices but without pollination no seed or fruit would be produced. These hymenopterans play an
important role in agro-eco systems as an efficient pollinator, thereby contributing in improving the quantity and quality of
agriculture, horticulture and forest crops. The cross pollination by honeybees increases average agricultural yield by 20 to
25%. A number of varieties of apples, pear, plum, peaches and cherries are known to be self-sterile and benefitted by bee
pollination. Besides these crops, a potential increase in yield of many other crops like mustard, rai, toria, sarson, rapseed,
safflower, linseed, niger, sunflower, alfalfa, berseem, broad beans, dwarf beans, kidney beans, runner beans, arahar, radish,
cabbage, turnip, sisal, cashew, papaya, coconut, oil palm, citrus, sunflowers, clover, mango, litchi, strawberry etc. has also
been reporteddue to the bee pollination. It is an established fact that the value of additional yield from honeybee pollination
is about 15-20 times more than the value of all bee products. Though, the decline in agriculture productivity can be
attributed to a number of factors but pollination also plays a crucial role. The farmers and others still do not give much
importance to it. They mainly rely on other agricultural practices for enhancing the crop yield and do avoid pollination
failure as the cause of less production. The importance of bee-keeping in sustainable agriculture is unequivocal. It has been
proved to be as 5th input for agriculture which regulates the efficacy of other four inputs i.e. land, labour, capital and
management including seed, fertilizer, pesticides, water, machinery, etc. To meet the demands of ever rising human
population, there is tremendous pressure on earth for more food and shelter. Thus, there is great need to educate our farmers
and general public about the utility of beekeeping as a vital inputin sustainable agricultureon which our survival depends.

Impact of Neonicotinoids in Apis meliefra Species
Gaje Singh and Tulsi Bhardwaj
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Neonicotinoids, a recent class of neuro-active insecticides, chemically similar to nicotine, are widely used insecticide
in the world. However these are reported to affect adversely the usual activities of pollinators, bees including forage, learn
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and remember navigation routes to and from food sources. Besides the usual aberrations, the lethal and sublethal effects
have been noticed due to neonicotinoid exposure as a potential cause of colony collapse disorder. Due to this the problem of
residue is obvious in the dust, pollen and nectar. Failing in returning to the hive is also one of the reason, contributing to
colony collapse disorder. Many studies have also showed environmental persistence in agricultural irrigation channels and
soil. Studies also showed that the bees feeding upon the corn pollens, were tested positive for neonicotinoids at levels
roughly below 100 parts per billion, an amount not acutely toxic, but act as a slow poison, causing the abnormities. In a
feeding experiment, bees preferred sucrose solutions with imidacloprid or thiamethoxam, even though it caused them to eat
less food overall. So in the article the overall impacts of Neonicotinoid on the pollinator species will be studied in light of
available facts. The way outs to minimize the hazards to the species will also be identified.

Evaluation of Crop Diversification and Intensification in Rice Based Cropping
Sequences in Western Plain Plain Zone of Uttar Pradesh
R.K.Naresh, Ashok Kumar, Vivek and Sunil Malik

Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut, U.P., India
There are 115 million operational holdings in the country and about 80 % are marginal and small farmers. To fulfill
the basic needs of house hold including food (cereal, pulses, oilseeds, feed, fodder, fiber etc) warrant an attention
about crop diversification and intensification Strategies (CDIS). Undoubtedly, majority of the farmers are doing
farming since long back but their main focus was individual components but not in a strategies way. The
strategies is made in such a way that product of one component should be the input for other enterprises with
high degree of complimentary effects on each other. The information on CDIS in a systematic way is presented here.
Nearly 500 cropping systems exist in different parts of the country depending on their suitability of agro climatic
conditions, socio - economic status of the farmers, development of irrigation facilities, available technologies as well as
extension services. Out of them, 10 cropping systems are most predominant by covering sizeable area and rice - wheat
system stands on the top among them. Crop diversification shows lot of promises in alleviating these problems
besides, fulfilling basic needs for cereals, pulses, oilseeds and vegetables and, regulating farm income, withstanding
weather aberrations, controlling price fluctuctuation, ensuring balanced food supply, conserving natural
resources,
reducing the chemical fertilizer and pesticide loads, ensuring environmental safety and creating employment
opportunity. Crop diversification and intensification strategy has been recognized as an effective strategy for achieving
the objectives of food security, nutrition security, income growth, poverty alleviation, employment generation, and
judicious use of land and water resources, sustainable agricultural development and environmental improvement.
There is ample scope to diversify Kharif rice with maize, as it has significantly lower irrigation requirement than
rice and can enhance the system productivity and sustain soil health and environment quality. Onion prices in
south-Asia particularly India are relatively high in the months of October–November due to less supply and
production in the region and to curtail this price rise, Kharif onion production has great potential in western Uttar
Pradesh as mid-term strategy. Green-chilli is another viable option in Kharif season to meet the peri-urban demand and
reap high economic returns. Potato is a short duration high value cash crop with flexible sowing-window which could be
another suitable crop-intensification alternative, besides enhancing farm productivity and profitability. Short-duration
summer-legume crop mungbean in western Uttar Pradesh has great potential in enhancing crop-intensification and thus,
harnessing better system productivity and profitability. Overall, crop diversification and intensification strategy in rice based production systems is the need of the hour in western Uttar Pradesh both through location-specific cereal
replacement and crop-intensification as well. The methodology is explained keeping in mind the work done so far to
realize better productivity, profitability and sustainable production systems that would help to solve the fuel, feed
and energy crisis, create more employment avenues, ensure regular income and encourage agricultural oriented
industry.

Partitioning of Zinc and Iron in Mungbean Seedling under Individual and
Combined Salinity and High Temperature Stress Condition
Shikha Kumari1, Shailesh Kumar1* Sweta Mishra2 and Ajay Kumar Singh1
1

2

Dr. Rajendra Prasad Central Agricultural University, Pusa, Samastipur, Bihar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110

Many agricultural lands affected by salinity, the influence of salt stress is aggravated by the simultaneous action of
high temperature. Recent studies revealed that the response of plants to a combination of two different stresses is specific
and cannot be deduced from the stresses applied individually. The main objective of this study was to understand the ionic
(Na & K) and nutrient homeostasis (Zn & Fe) in contrasting sets of mungbean genotypes subjected to independent, and
combined salt and high temperature stress condition. Entire studies were performed in 8 days old mungbean seedling grown
in petriplate. The experiments were performed with two sets of contrasting mungbean genotypes (TMB-37 & Pusa 1501,
8
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tolerant for combined stress and MH-1314 & MH- 1315, susceptible for combined stress). In second experiments ionic and
nutrient homeostasis estimated by analyzing the content of Na, K, and Zn and Fe in shoot and root of contrasting sets of
mungbean genotypes subjected to independent, and combined salt and high temperature stress condition. Results indicated
that tolerant genotypes maintained high K-Na ratio both shoot and root compared to susceptible genotypes under individual
and combined stress conditions and produced more dry matter compared to susceptible genotypes. Zn and Fe mobilization
was severely affected under stress condition in all genotypes under individual and combined stress conditions. From result
it is clear that the endogenous Seed Zn & Fe contents was positively correlated with dry weight, germination percentage,
total chlorophyll, RWC, SPAD value, Fe & Zn content of shoot and root, and K-Na ratio. Therefore seed Fe & Zn can be
used as screening trait for screening of genotypes under individual & combined stress conditions.

Soil Health Card Based Nutrients Application in Sugarcane to Maximize Yield
A.K. Katiyar, P.K. Singh, R.C. Verma and Pramod Kumar
KVK Muzaffarnagar- Sardar Vallabhbhai Patel University of Ag. & Tech., Meerut
Muzaffarnagar is a leading district for sugarcane production with area 1.30 lac ha and productivity 830 q/ha (201617). Soil fertility and irrigation facilities are favour to produce sugarcane up to 1200 q/ha. Rasoolpur Jatan were selected as
NICRA (National Initiative on Climate Resilient Agriculture) village in 2014-15 and soil health card based nutrients were
applied in sugarcane through 15 On Farm Testing and 107 Front Line Demonstration in four consecutive years. Also
awareness programme were executed by 16 field days and 15 farmers training participation. Soil health cards were prepared
and distributed to farmers from soil collected and analyzed each fields of the village. Increased productivity 17.68 percent
(averaged from 850 to 962 q/ha compared to farmers field 650 q/ha) from OFT and FLD demonstration. Farmers of the
district can save Rs. 34000/ha compare to present practice. Sugarcane cropped area can be reduced to 23160 ha with the
same cane production. After adaption of this technical formula, District Muzaffarnagar can save 196500 bags of Urea (50
kg capacity) which cost about Rs. 648 lac in one crop season.

Analysis of Genetic Divergence in Oat Germplasm by Hierarchical Cluster
Analysis for Improving Fodder Yield
Harshita Negi1, Birendra Prasad1, Preeti Lohani1 and Sumit Kumar2
1

G.B.P.U.A & T Pantnagar,U.S.Nagar-263145
2
ICAR-I.I.M.R Ludhiaana

Oat is an important multipurpose cereal crop used as food, feed, and fodder. A study was carried out for
morphological characterization on the basis of 16 morphological traits and to analyze genetic divergence among 57
genotypes (54 germplasm+ 3 checks) using hierarchical cluster analysis for 16 characters under study i.e. plant height at 65
days after sowing(cm), tillers/ plant, plant height at 50% heading, plant height at maturity, days to 50% flowering, glume
length, panicle length, green fodder yield/ plant, dry matter %, dry fodder yield/ plant, leaf stem ratio, grain yield /m row,
100 seed weight, crude protein%, NDF(%) and ADF(%). The 54 test genotypes and 3 checks were grouped in 6 clusters.
Cluster III had the highest number of genotypes (27) followed by Cluster II with 20 accessions, Cluster I with 3 accessions,
cluster IV with 3 accessions, cluster V with 3 accessions, and cluster VI with only1 accessions/genotype. The highest intracluster distance was recorded for cluster II (87.98) followed by cluster III (78.37), cluster IV (78.37) and cluster I (55.91)
The lowest intra-cluster distances was observed for cluster VI (0.0) followed by cluster V (48.55). The inter-cluster
distance was highest between cluster III and cluster VI (410.66) followed by cluster V and cluster VI (332.24) on the other
hand lowest inter-cluster distance was estimated between cluster IV and cluster V (135.47) thereafter by cluster I and
cluster II (136.13). High inter-cluster distance indicated that hybridization between superior genotypes obtained from these
clusters would be highly promising to bring about yield improvement in oat.

Genotypic Variation in Response to Exogenously Applied Salicylic Acid on
Physiological Traits and Gene Expression in Wheat at Reproductive Stage under
High Temperature Stress Condition
Shailesh Kumar1, Sweta Mishra2, V P Singh3 and Ajay Arora3
1
2

Dr. Rajendra Prasad Central Agricultural University, Pusa, Samastipur, Bihar-848125
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
3
Indian Agricultural Research Institute, New Delhi-110012

Pot culture experiment was conducted, using four wheat varieties, two relatively tolerant (HD2985 and HD3086) and
two susceptible (HD3076 and HD3043). The foliar application of SA significantly reduced the TBARS contents (lipid
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peroxidation) in all genotypes under high temperature stress, with maximum decrease in TBARS contents evinced in
tolerant genotypes and HD3043 while minimum decrease was observed in HD3076 two days after foliar spray. Foliar spray
of SA maintained significantly higher MSI than its respective control in tolerant genotypes and HD3043 and minimum MSI
were recorded in HD3076 two days after foliar spray. Foliar spray of SA, maintained significantly higher total chlorophyll
as well chlorophyll a contents. Photosynthesis and photochemical efficiency (Fv/Fm) were also maintained higher in all
genotypes under high temperature stress (late sown condition) 2 days after spray. Foliar spray of SA, maintained
significantly higher total chlorophyll as well chlorophyll a contents. However, maximum increases were observed in
tolerant genotypes. The expression of transcription factors (TahsfA2b and TahsfA1a) was induced in the genotypes grown
under high temperature and treated with SA, in all genotypes, 2 days after foliar spray, with maximum induction observed
in HD2985, HD3086 and HD3043. Foliar spray of SA also induced the expression of TaHSP101 in late sown genotypes
particularly in tolerant genotypes. The exogenous application of salicylic acid caused slight increase in the expression of
TaHSP16.9 in HD2985 under high temperature conditions. Overall, foliar application of SA (0.1mM) protected the
physiological traits under high temperature stress conditions.

Indigenous Technical Knowledge (ITK) - Its Relevance in Present Day Farming
Akshaya Ghintala1 , Bheiru Singh1 , Mukesh Kumar Verma1, Pragada Tanuja2 and
Gottapu Naveen Kumar2
1

Krishi Vigyan Kendra, Nohar, Hanumangarh-II (Raj.), India.
2.
SHUATS, Prayagraj (UP), India.

The role of Indigenous Technical Knowledge in a range of sectors is being talked about. It includes intercropping
techniques, pest control, crop diversity and seed varieties in agriculture; plant varieties, and fish breeding techniques in
biology; traditional medicine in human healthcare; soil conservation, irrigation, and water conservation in natural resource
management; and oral traditions and local languages in education. Based on these findings, indigenous technical knowledge
has the potential to supplement present day farming system by means of better technology adoption and extension service
reception since there are no hindrances from age, education or gender regarding dissemination. Improve agriculture
technology planners and developers should collaborate with farmers in a participatory manner, to develop, test and use
appropriate channels to disseminate these technologies, which in turn will supplement their current work.

Isolation, Identification and Physiological Characterization of Cyanobacterial
Strains from Basmati Rice
Priyanka Nehra1, Baljeet Saharan1, Charu Gupta2 and Devendra Kumar 3
1

2

Kurukshetra University, Kurukshetra, Haryana
AIHRS, Amity University, Noida, Uttar Pradesh
3
C. C. S. University, Meerut, Uttar Pradesh

Cyanobacteria have the ability to fix atmospheric nitrogen to plant available forms; thus, useful in producing biofertilizers especially for rice cultivation. In this study, cyanobacteria were isolated from soil samples collected from Paddy
fields of Delhi-NCR region. Culturable cyanobacteria were isolated using BG-11 medium and thirty isolates were
tentatively identified based on morphological characteristics. Cyanobacteria were phenotypically characterized on the basis
of microscopic observation, that is, cell width, cell length, average filament length, colonial diameter, and position, shape
and dimensions of heterocysts and akinetes. Nostoc, Anabaena and Oscillatoria was the most common cyanobacteria
among all agro ecological regions. From this research thirty axenic cultures were established for further studies. The
diversity of cyanobacteria was high in the regions with high diversity of paddy cultivated environments. The present study
will enable to understand the cyanobacterial diversity of rhizospheric niche of basmati rice. The cyanobacterial strains with
efficient plant growth promoting attributes can be used as suitable bioinoculants for enhanced growth and nutrient uptake of
rice crop.

Effect of Seed Treatment by Ethyl Methane Sulphonate (EMS) on Growth,
Flowering and Yield of Papaya (Carica Papaya L.) Cv. Pusa Dwarf
Mahesh Kumar, Mukesh Kumar, Satya Prakash, D.K Gautam and Sanjeev Rao
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
An experiment was conducted at Horticultural Research Centre of Sardar Vallabhbhai Patel University of
Agriculture and Technology, Meerut, to find out the optimusm doses of Ethyl Methane Sulphonate (EMS) on growth,
flowering and yield of papaya. The seeds of papaya were treated with chemical mutagen ‘Ethyl Methane Sulphonate’ (0.25,
0.50, 0.75 and 1.00%). The results indicated that the seed treated with EMS@ 0.50%, significantly emerged earlier sprouts
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as compared to the other treatment. The maximum germination percentage, survival percentage was also observed in same
treatment. Untreated plants produced maximum height of the plant, number of leaves per plant, leaf length and petiole
length while, the plants obtained by the seed treatment with 0.50 % EMS concentration produced maximum stem girth.
While, maximum days to first flowering and plant height at flowering stage was observed under control. However, the
plants produced by the seeds treatment with EMS @ 0.50 % concentration produced maximum fruiting length, fruits per
plant and fruit yield per plant during both the years.

Happy Seeder – An Economical Technology for Paddy Residue Management
Ankit Sharma and Amandeep Singh Brar
Krishi Vigyan Kendra, Moga
Paddy residue burning leads to human health problems, emission of greenhouse gases such causing global warming,
loss of plant nutrients such as N, P, K and S and useful microorganisms, adverse impacts on soil properties and wastage of
valuable C and energy rich residues. To avoid the burning of paddy straw farmers can use happy seeder for direct
drilling/sowing of wheat crop into a combine harvested paddy field (without straw removal/burning) in a single operation
by managing only that part of straw which is coming just in front of furrow openers. KVK Moga, has assessed different
technologies at farmer field for sowing of wheat crop viz. T1: farmer practice (burning of paddy straw), T2: sowing with
happy seeder (press wheel) machine after operating the stubble shaver only and T3: sowing with happy seeder machine in
standing stubble. It was observed that maximum grain yield was obtained with the T1 technology (53.75 q/ha) closely
followed by T2 (53.28 q/ha) and then T3 (51.88 q/ha) technology. On the other hand, the net return was maximum in T2
technology (62770.00/ha) followed by T3 technology (61385.00/ha) and T1 technology (56930.75/ha). B:C ratio was
higher in case of T3 (3.68) and T2 (3.63) technology as compared to T1 (2.87) technology. Due to lesser cost of cultivation,
technologies T3 and T2 have given better net returns as compared to T1 technology. It is also observed that yield and net
return of T2 and T3 technology at 5% level of significance was not statistically different. In addition, farmers got
substantial time savings because the happy seeder can be brought into the field immediately after the harvesting of rice crop
which enables timely sowing of wheat crop. This time saving is very significant as any delay in sowing wheat affects its
productivity. The study also observed that the happy seeder reduces the need to use weed control measures as the mulch
itself suppresses weeds. This in-situ residue management not only saves farmers money and time, but also reduces the
amount of air pollution caused by burning of rice residue.

Bed Planted Rice–Wheat Rotation at Differential Soil Moisture Regimes and
Nitrogen Levels on Soil Properties, Nitrogen Uptake, and System Productivity
R.K.Naresh, Ashok Kumar and Vivek
Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut, U.P., India
Along with most widely practiced resources conserving technology zero-tillage wheat after rice, adoption of
permanent beds for rice–wheat rotation is also gaining popularity. Since relatively a new approach particularly for dryseeded rice and permanent beds for wheat, very little information is known about permanent beds on soil properties,
nutrient (N) use efficiency, and system productivity. A field experiment was carried out in a sandy loam soil of western
Uttar Pradesh, India to study the effect of permanent beds on soil properties, root nitrogen uptake, and system productivity
of irrigated rice–wheat rotation. Results revealed that direct seeded rice followed by wheat on permanent beds irrigated at
different soil water tensions reflected a significant variation in soil properties, reduced total nitrogen uptake, contribution by
different plant parts, and N use efficiency compared to wheat after flooded transplanted rice system. Permanent beds
increased wheat yield by 8 per-cents when compared with conventional tillage. Predictably, wheat yields responded to N
fertilizer rates in all years over all treatments. Using raised beds at 150% N rate, yield was statistically higher in all years.
Using raised beds at 50% N rate, yield was statistically equal to 150% conventionally tilled in all years. Adoption of
permanent raised beds (PRB) increased the concentrations of SOC and TC at 0–15 cm depth but decreased the
concentrations in deeper soil. The greatest SOC and TC concentrations were observed under PRB at 15–30 cm depth. The
PRB plots increased water efficiency of 15.12 and 15.78 kg grain ha-1mm. The per cent increased in water use
efficiency under wide raised beds over conventional tillage was 38.67 and 39.23 per-cent. The data indicate that by
using raised beds compared to conventional tillage, nitrogen uptake and efficiency can be increased. Permanent bed tillage
systems also showed substantial water saving (20-22 per-cent) over the conventional tillage treatments. System productivity
of rice–wheat rotation was 8–12 per-cents lower in permanent beds compared to flooded transplanted system. For wider
acceptability of permanent beds as a promising resource conserving technology, system productivity needs to be improved.
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Beneficial Use of Inorganic and Organic Chemicals in Oyster Mushroom
Production: An Overview
Gopal Singh1, Rupali Singh2, Sandeep Kumar1 and Jay Prakash Kannaujia1
1

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
2
IIMT University Meerut (U.P.)

Many investigations from different region of the world confirmed that Oyster mushroom (Pleurotus spp.) have high
production. which have been isolated and identified from the fruit body, mycelium and culture broth of mushrooms are
shown to have promising effect on growth parameter. Many inorganic and organic chemicals are used viz. salicylic acid,
ferrous sulphate, copper sulphate, manganese sulphate, potassium sulphate, magnesium sulphate, zinc sulphate and calcium
carbonate were used to see their effect on many species of oyster mushroom (P. sajor-caju, P. florida, P. flabellatus, P.
djmor, P. fossulatus and P. sapidus). Observations were recorded with respect to radial growth, days for spawn run, number
of fruiting bodies and yield. Maximum radial growth was observed at 6th days in ferrous sulphate and copper sulphate
supplemented medium in P. sajor-caju, P. florida, P. flabellatus, P. fossulatus and P. sapidus, respectively. Minimum time
was observed for spawn run in P. sajor-caju, P. fossulatus and P. sapidus supplemented with ferrous sulphate followed by
magnesium sulphate, respectively. Maximum numbers of fruiting bodies were harvested from P. sajor-caju supplemented
with ZnSo4, P. florida supplemented with salicylic acid, P. flabellatus supplemented with CuSo4, P. fossulatus
supplemented with MnSo4 and P. sapidus supplemented with K2So4.

Sustainable Nutrition Security for Vitamin A Using a Famine Crop
Golden Sweet Potato
R. C. Chaudhary, Anjali Sahani and Ravindra Kumar
Participatory Rural Development Foundation (PRDF), 59 Canal Road, Gorakhpur (U. P.) 273014, India
Vitamin A Deficiency (VAD) is rampant in North – East India including Uttar Pradesh (U. P.), Bihar, Odisha and
West Bengal. Almost 60,000 children go blind annually due to VAD in India leave those with partial blindness, night
blindness, bitot spot, xerothalmia, lack of response to antibiotics etc. VAD among children from lower strata in Gorakhpur
district of U. P. averages to 42% (as high as 65%). Government of India is aware of the malady but efforts to remedy by
distribution of free Vitamin A capsules failed due costs involved and operational problems. Sustainable and cheapest
remedy with no costs to government is popularization of Orange-fleshed Sweet Potato (OFSP) or Golden Sweet Potato
(GSP), which have yellow or orange flesh due to very high level of beta-carotene. GSP also supplies required quantity of
Potassium, dietary fibre, minerals and energy. 100 gram of tuber contains 20.1g carbohydrate, 4.2g sugar, 3g dietary fibre,
1.6g protein, 0.1g fat, 30 mg Ca, 47 mg P, 337 mg K, 03.mg Zn and 20 mg Beta Carotene (Vitamin A). Also GSP produces
more edible energy per unit area and time than any other food crop, and people can grow, store and consume throughout the
year. It is called “Famine Crop” as with just 700mm rainfall and native fertility it can produce food sustainably even in
poorest soils. PRDF tested hundreds of GSP varieties and germplasm introduced mostly from African countries. ST-14,
CIP-440127, PRDF-S-1, PRDF-I-5, PRDF-I-6, PRDF-I-7 and VA-43, adapted to the region. Production and consumption
enjoining hundreds of farmers and thousands of school children have been demonstrated the technologies. More than 20
food products have been developed and analysed for Beta Carotene, mineral nutrients and nutritive value of various
products. In the tubers In spite of variety, technology and awareness at small scale, large scale adoption of GSP is not
moving. Contrary to that, more than 26 African countries implemented popularisation of OFSP with full support from their
Governments, and private sector. Scientists, bankers and government officials received three World Food Prizes during
2015 – 16, 2016 – 17 and 2017 – 18 in a row for developing and popularising OFSP. Dozens of products stand
commercialised and available in market for consumption. Should India follow the same model and pathway of African
countries? Can awareness generation, support to farmers, training to students and agripreneurs, and incentive to private
sector receive government patronage? Once the farmers’ and the GSP products get linked with the industry through the
government, there is no room for corruption and mismanagement in popularising GSP for remedying VAD in India.

Innovative Pathways for Food and Agriculture Prosperity for Vision 2050
R.C.Yadav1 and Jaivir Singh Yadav2
1

2

ICAR-IISWC Research Centre Agra, Uttar Pradesh.
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110

Whole world is busy in searching and developing some pathway to enhance agricultural productivity for vision 2950
by which global population is to be around 9 billion. Further adverse situation is falling per capita land holding due to
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demographic pressure from generation to generation, change in climate and developing water scarcity. These physicoedaphic climatic and hydrological factors impose hardships that drag people to ponder about likely uncomfortable situation
in vision 2050. It is becoming more challenging day by day as visualized by Food and Agricultural organization of the
United Nation. People have left hope to cope up with situations. The Governments have their own ideologies to revamp the
emerging bad situation and provoke different feasible and non feasible measures that would bring sustainability and long
term solution. While situation is going bad to worse, there is need to develop some miracle like innovation that will
overcome the existing pattern zed paths and add new promising one to overshadow the limitations. Previous studies have
provided opportunity to determine performance behavior of plant, environment, and feature of emergence, stand
establishments, cohabit, grow and complete plant life cycle and resulting residual effects in soil, environment pollution and
release of toxicity. In the present study innovative application of scientific facts of plant science, soil science, physics,
green chemistry, hydrology, environmental sciences and environmental engineering have been applied and enforced to
function on year roud basis. Thus, crops and cropping practice, manures and fertilisers, bed configuration, crop stand
establishments by appropriate seeding, creating nano bio technology, creating ecozero weeding for eliminating weeds and
inducing dynamic nitrogen fixation, super-micro irrigation, integrated plant protection measures, selective crop harvesting
and post harvesting cultivation have been prescribed as a quantum mechanics ie affixed module of agriculture, suitable for
all climate, soil, ecosystem, crops and cropping patterns. Thus, a nature based technology capsule of nitrogen cycle, sulphur
and phosphorus cycle and sorptivity has been fused to become very crisp and strong path for enhancing unimaginable food
and agriculture crop productivity. The technology capsule gets fostered by enroute and growth stage supporting innovative
boosters to supplement efficiency, adoptability and capability for gender equality, water conservation and plant nutrient,
light and space resources conservation and eliminating risks of difficult tiring and painstaking orduous field jobs. It saves
farmers‘ time and enable them to make extra income from season bound jobs in agro-industrial works. The productivity is
unimaginably high and surpassing the yield levels so far harvested. Study on garlic, onion and wheat in paddy wheat
cropping system have produced such very remarkable results. This technology capsule opens fast fixed track in
accomplishing season bound task with overcoming limitations surrounding present day agriculture. The path boosters are
presented with their novelties. It will become unimaginable solution for fulfilling need under vision 2050.

Modernization of Agricultural Development in India
Avadhesh Kumar Koshal, Harsha Sharma and Santosh Kumar Sharma
Motherhood University, Roorkee, Haridwar (UK.)
About 67 percent of country’s arable land is rainfed, contributing 44 percent of the food grains and supporting 40
percent of population. These regions are also home for two thirds of the livestock population in the country. The
International Encyclopedia of Social Sciences (1972) modernization mean the process of social change whereby less
developed societies acquire characteristics common to more developed societies. Traditional farming involves methods
that include labour for tilling, sowing and harvesting. Irrigation is majorly dependent on rain and seeds used are not
modern. Modern agricultural practices use mechanized equipment for irrigation, tilling and harvesting along with hybrid
seeds. India has less development facility in agricultural field. The average yield per hectare is very less on the world level.
Modernisation of agriculture includes physical input, economic, organizational, cultural, motivational knowledge factors.
The modern technologies are unmanned aerial vehicle (UAV), multispectral imagery, visual and thermal imagery, GPS and
GIS technology. Central and state government has given top dominance to agriculture. The agricultural Ministry of India
trying to the modernization of agriculture and farmers should be adapting scientific methods. Qualitative seeds, chemical
fertilizers and pesticides should be made available to the Indian farmers. The main disadvantages seen in the modern
agricultural technology is the excessive use of synthetic fertilizers, pesticides and herbicides. There is very less chance of
the crop being lost to environmental factors like drought, floods, plant diseases or low yield. The modern agricultural
practices are responsible for genetic erosion and extinction of germplasm of the Indian subcontinent. The hi-tech
technologies are highly mechanized, increasing the use of non-renewable sources of energy. These factors are rise in the
environment contamination of groundwater, depletion of soil fertility and loss of biodiversity by converting forest areas
into agricultural land. Today, the sustainable developments are essential needs with hi-tech technology for better future
development.

Aromatic Grasses for Productive Utilization of Degraded Riverbed Lands in
Himalayan Foothills
JMS Tomar, R. Kaushal, A.K. Gupta and H. Mehta
ICAR-IISWC, Dehradun
Aromatic grasses viz. lemon grass, java grass and palmarosa are well suited to degraded riverbed land in western
Himalayan region. These grasses with well developed fibrous root systems check soil erosion, improve soil health and yield
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good economic returns. Vegetative cover developed by aromatic grasses helps in soil conservation which is an integral
necessity for land degradation neutrality. The essential oil from these grasses is used for making perfuming soaps,
detergents, cosmetics, incense sticks and mosquito repellents. To investigate the performance of aromatic grasses on
degraded riverbed lands, a study was conducted in Doon valley of North Western Himalayas. Rooted slips of three aromatic
grasses viz., lemon (Cymbopogon flexuosus), java (C. martini) and palmarosa (C. winterianus) were planted with onset of
monsoon. Results revealed that survival of grasses recorded in the order of lemon grass > java grass > palmarosa grass.
Maximum height was recorded in palmarosa grass (1.82 m) followed by lemon (1.31 m) and minimum was recorded in
java grass (0.98 m). Likewise, biomass yield was maximum in lemon grass (9.94 Mg ha-1) followed by palmarosa (7.09 Mg
ha-1) and java grass (6.27 Mg ha-1). Whereas, maximum oil yield (144.4 kg ha -1) was obtained from lemon grass followed
java grass (111.5 kg ha-1) and least with palmarosa (74.4 kg ha-1). Roots study revealed that roots of lemon grass reached up
to maximum 102 cm soil depth and extended lateral spread up to 48.0 cm. Soil physic chemical properties also showed
significant improvement. Benefit cost ratio after four year of cultivation was 1.95 for lemon, 1.84 for java and 1.65 for
palmarosa grass, which revealed that all the grasses were economically viable for the degraded conditions. Based on growth
parameters, soil fertility accretion and economic returns, it is concluded that lemon and java grasses have potential to
rehabilitate degraded riverbed lands in Doon Valley.

Population Build-Up and Seasonal Incidence of Spotted Pod Borer
(Maruca Vitrata) in Pigeonpea
Visvash Vaibhav, Gaje Singh, Rajat Deshwal, Rahul Singh, Umesh Kumar and Mohit
Sardar Vallabhbhai Patel University of Agriculture and Technology, Modipuram, Meerut 250110, (U.P.) India
The field experiment was conducted during Kharif, 2016 and 2017. The observation on seasonal incidence of M.
vitrata in pigeonpea recorded from flowering stage (38th standard week) to maturity of crop (51st standard week) during
Kharif, 2016 and 2017. The larval population of M. vitrata during Kharif, 2016 was firstly reported at 38th standard week
(3rd week of September) with 2.67 larvae per ten plants when the maximum and minimum temperature 35.00˚C and
24.74˚C, respectively, relative humidity 81.05 per cent and rainfall 21.20 mm was recorded. The larval population of M.
vitrata ranged from 2.67 to 22.00 larvae per ten plants from September to November. The pest activity increased from the
second week of October and reached its peak at 44th standard week (last week of October) with 22.00 larvae per ten plants
when the maximum and minimum temperature 30.59˚C and 14.14˚C, respectively, relative humidity 70.84 per cent and
rainfall 0.0 mm was recorded. The seasonal incidence of M. vitrata in pigeonpea during Kharif, 2017. The larval population
was rapidly increased from the third fortnight of October and attained its peak of 21.00 larvae per ten plants during 45th
standard week while the maximum and minimum temperature 26.00˚C and 10.70˚C, respectively, relative humidity 82.90
per cent and rainfall 0.0 mm was recorded, respectively.

Capacity Building for Revival of Indigenous Water Conservation Techniques in
India for Sustainable Water Management through Open and Distance Learning
Mukesh Kumar and P.Vijayakumar
IGNOU, New Delhi
Water is an important and precious natural resource which is an essential required for survival of life on the earth.
Water scarcity is a serious threat not only for agricultural sustainability but also for human survival. India is more
vulnerable to the adverse impacts of droughts due to its dependence on rainfall in over two-third area particularly in the arid
and semi-arid agro-climatic zones. Spatio-temporal variations in rainfall even during normal rainfall years results in very
low agricultural productivity leading to poor socio-economic conditions particularly in rainfed regions. Even slightly below
normal rainfall creates drought like conditions leading to large scale failure of agriculture. Since time immemorial,
traditional water harvesting technologies were used by the local populations for water harvesting and storage purposes.
India is a home for several traditional water harvesting systems like ‘Saza Kuva’ in Rajasthan, ‘Bandharas’ in Maharashtra,
‘Kund or kundi’ in Gujarat, ‘Dongs’ in Assam, ‘Bamboo drip irrigation’ system of Meghalaya, ‘Wet rice cum fish
cultivation’ system of Ziro valley of Arunachal Pradesh, ‘Zabo’ system of Kikruma village of Phek district of Nagaland and
‘Roof top rainwater harvesting’ system of Mizoram and Meghalaya. There is a tremendous possibility for harnessing the
rainwater for augmenting the existing traditional water harvesting systems with some modification and renovation.
Therefore, there is an urgent need to generate mass awareness and dissemination of skills through trained human resources,
about these traditional water harvesting systems/techniques among the stakeholders for sustainable agriculture
development. The paper aims to review various indigenous techniques used for water conservation in different parts of the
country and also compile the information about capacity building programmes available in Open and Distance Learning.
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Yield Attributing Characters and Yield of Drought Tolerant Rice Cultivars as
Influenced by Establishment Methods
Rajendra Kumar, Adesh Singh, R. K. Naresh and U. P. Shahi
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
A field experiment was conducted during kharif season of 2016 at Crop Research Centre (Chirori) of Sardar
Vallabhbhai Patel University of Agriculture and Technology, Meerut (U.P.) India to study the “Performance of drought
tolerant rice (Oryza sativa L.) varieties under different establishment methods and moisture conservation techniques”. The
soil of the experimental field was well drained, sandy loam in texture and slightly alkaline in nature. Four crop
establishment methods (PTR, UPTR, DSR with wheat straw and DSR without wheat straw mulch), three varieties
(Sahbhagi, IR 64 and IR 64 drt 1) and two moisture conservation practices (Application of pusa hydrogel @ 1.5 kg/acre and
no application) were tested in split-split plot design with 3 replications. Rice (Oryza sativa L.) belongs to the genus Oryza
and family Gramineae (Poaceae). The genus Oryza is distributed throughout the tropics and subtropics of the world. Rice is
the second most widely consumed cereal in the world next to wheat. Over two billion people in Asia alone derived 80%
carbohydrate, 7-8% protein, 3% fat and 3% fiber. Rice is one of the most important cereals and staple food crop of 63 to 65
percent peoples of India, accounts for about 43% of total food grains production and 55% of cereals production in the
country, contributes about 20-25% of the Agricultural GDP. Rice is the most important crop in India and is also the hub of
food security of the global population. India ranks first in respect of area, second in production only after China, but the
productivity of rice is very low. It provides about 21 per cent of the total calorie intake of the world population. Results
revealed that the cultivar IR 64 produced significantly highest number of effective tillers m-2 (207.3), panicle length (25.2
cm), number of filled grains panicle-1 (93.2), test weight (22.41 g), besides 8.0 and 18.6% more grains yield ha-1 than
Sahbhagi and IR 64 drt 1. Among the establishment methods that yield attributing characters of rice viz., panicle length
(26.1 cm) and number of filled grains panicle-1 (113.2) were significantly higher under PTR rice whereas, the number of
effective tillers m-2 (227.0) and test weight (22.55 g) was highest under DSR with wheat straw. The PTR rice exhibited 13%
more grains yield as compared to DSR with wheat straw whereas, 6.2% more straw yield of rice was recorded under DSR
with wheat straw as compared to PTR

Nutrient Uptake & Availability in Rice with Phosphorus Management
Sanjay Kumar Tripathi, Pradip Kumar Saini, A.H. Khan, R.K.Yadav
Narendra Deva University of Agriculture and Technology, Kumarganj, Ayodhya

A study was conducted during Kharif 2017-18 to assess the impact of phosphorus management i.e., the influence
of source and levels of phosphorus on nutrient uptake and availability of rice in experimental site of Student instructional
for, Narendra Deva University of Agriculture & Technology, Kumarganj, Ayodhya. The results inferred that significant
improvement in nutrient uptake and availability (NPK) of rice was observed with the treatment received green manuring
insitu with dhaincha along with PSB. Availability of NPK was enhanced with increased rate of P2O5 application up to some
extent but optimum grain yield, nutrient uptake and availability after harvest of rice crop was observed with the 50% RDP
than 100 and 150% RDP.

Screen Varietal Susceptibility of Chickpea Against C. Chinensis in
Laboratory Condition
Rahul Singh, Gaje Singh, Visvash Vaibhav and Umesh Kumar
Sardar Vallabhbhai Patel University of Agriculture and Technology, Modipuram, Meerut 250110, (U.P.) India
This study was conducted to screen varietal susceptibility of 25 chickpea cultivars viz., Sadbhavna, Surya, WCG-3,
WCG-10, PUSA- 1108, PUSA-5053, PUSA-1053, PUSA-1105, PUSA-547, PUSA-2024, PUSA-1003, PUSA-372, DGP92-3, RSG-931, RVG-203, PUSA-1088, WCG-9550, CSJK-6, RSG-895, JG-14, RSG-991, RSG-963, PUSA-5023, JSC-35
and JK-130 were screened with four parameters i.e. ovipositional preference, number of adults emerged, per cent seed
damage and weight loss against pulse beetle twenty five chickpea cultivars were screened the variety PUSA-2024 was
found least susceptible with minimum oviposition (110 eggs/100g seeds), number of adults emerged (20.67), seed damaged
(2.7%) and weight loss (3.00%) after 90 days of adults released.
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Effect of Different Grain Substrate for Spawn Production of Oyster Mushroom
Sandeep Kumar, Gopal Singh, Mohit, Jay Prakash Kannaujia and Vinay Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Spawn is the propagating material uses by mushroom growers for planting mushroom bed as inoculum for getting
mushroom. Spawn making was once a highly secret procedure. The preparation of brick spawn in England becomes
popular. These bricks were made from mixture of horse dung, cow dung and loam soil in which mycelium growth was
multiplied for using them as spawn. The grain spawn was developed with addition of calcium salt and calcium carbonate.
Grain spawn run is faster and growers can save few days for starting production. Different cereal grains use on spawn
growth of Pleurotus spp. viz. Wheat, Rice, Maize, Sorghum, barley, Oat and Pearl millet grains were used as substrates in
four replicates for production of grain mother spawns of Pleurotus sapidus. The mycelium growth rate was measured, and
recorded after every three days of incubation. There was found clear and fast mycelia growth in the grain substrates with
barley substrate being the best, followed by oat, then pearl millet. Among the other grains mycelial growth on maize were
followed but the minimum mycelia growth was observed in wheat. Grains are the best substrate for excellent growth of the
fungus. Well-filled, disease free grains are used as substrate for growing spawn.

Novel Agricultural Product as Obturating Material in Dental Surgery
Shreya Gupta and Anil Gupta
Faculty of Dental Science, SGT University, Gurugram, Haryana
The pollinators, such as, honey bees have indispensable role for increasing agricultural crop production. They
prepare a resinous substance, called Propolis, to defend and protect their colony against pathogens and parasites. Propolis
with many antimicrobial properties against bacteria, fungi, and viruses, has widely been used in medicinal field, with great
scope in dental surgery. For endodontic treatment of infected primary molars, substances with antimicrobial properties as
well as biocompatibility with the surrounding tissues are used as obturating materials to fill the canals. The ideal obturating
material should resorb at the same rate as the physiological resorption of the root. Till date there is no ideal obturating
material in the field of paediatric dentistry which fulfils all the criteria’s. No herbal and ideal root canal material is
available in dental surgery. Propolis extract was tested for its efficacy as an obturating material in dental surgery. Raw
propolis collected from bee-hive as primary source, was extracted for bio-active fraction using different organic solvents at
ICAR-NCIPM research Institute, New Delhi. The minimum inhibitory concentration (MIC) of propolis against tested
bacteria, E. faecalis was observed 289 µg/ml, the lowest reported value. Similarly, minimum bactericidal concentration
(MBC), the lowest concentration of propolis that failed to yield growth on the agar plate, was observed as 579.1 µg/ml.
With the in vitro results the product was used as an obturating material in 68 primary molars and was tested for 3 ,6 and 9
months. Among four obturating materials, selected for testing efficacy, zinc oxide in combination with propolis (ZnO-P)
was observed to give excellent results. The mixture of propolis extract and zinc oxide in the ratio 1:7 was observed to give
100% success results, clinically as well as radiographically. Propolis was found as the most ideal obturating herbal material,
in paediatric dentistry.

High Yielding Mutant in Chickpea (Cicer Arietinum L.) Cultivars.
Partap Singh1 and V.K Dwivedi2
1

School of Agriculture and applied science, Monad University, Hapur
2
Department of Agriculture Botany, J.V.C, Baraut (Baghpat)

Seeds of three varieties of chickpea having good agronomic base and belonging to diverse group viz. Desi (BGM524) Kabuli (BG-1053) and green seeded (KSB-220) were treated with different doses of Gamma Rays, ethyl Methane
sulphonate (EMS) and their combination (EMS + Gamma Rays).The total experimental seeds were taken 4800, treated with
different doses. Selection was done at both inter family and interfamily levels. All those M2 families were identified which
showed higher CV for any of the seven characters. Selection of high yielding mutants in M2 generation was carried out on
the basis of superior expression of yield contributing characters and on the basis of seed yield per se of the tall mutants and
of the individual plants sampled to study the induced variability. The seed of these mutant plants was multiplied in M2
generation and the mutants were evaluated in M3 generation for their yielding ability along with their respective controls.
The mutants exhibiting higher seed yield than the controls were selected. The data on number of pods per plant and seed
yield per plant of all the mutants of V1, V2 and V3 selected in M2 populations. The various mutants of the three cultivars
showed 11.41 to 115.94 per cent improvement in seed yield over their respective controls. These mutants will again be
evaluated in M4 generation along with their controls and standard check cultivars in replicated trail to find out to suitability
for release as commercial cultivars. Some of the mutants if not good enough to be released as commercial cultivars may be
used in breeding programme for improvement of chickpea.
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Precision Nitrogen-Management Practices and Efficient Planting System
Influences Crop-Water Productivity, Grain Quality and Profit of Wheat
(Triticum aestivum L) in Inceptisol
N.C.Mahajan1, R.K.Naresh2, Vivek2 and Adesh Singh2
1

2

Institute of Agricultural Science, Banaras Hindu University, Varanasi, U. P., India
Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut, U.P., India

The challenge that the world is facing has been to maximize food production to feed the increasing population.
Further, agriculture at present encompasses many problems such as stagnating food-grain production, multi-nutrient
deficiency, declining fertilizer response, reduction in land availability for cultivation, environmental pollution and land
degradation. To manage long term soil fertility, productivity as well as environment quality, efficient nutrient management
practices integration can be the most efficient planting practices to adopt. Therefore a field experiment was conducted
during 2016-17 at Crop Research Centre of Sardar Vallabhbhai Patel University of Agriculture a& Technology, Meerut
(U.P.). The treatments comprised of all possible combinations of the two factors viz., efficient planting techniques (05) as
main plot factor and precision nitrogen management strategies (05) as sub plot factor and replicated thrice. Experimental
results revealed that the yield attributes number of grains spike-1, spike length (cm), numbers of spikelet spike-1 and test
weight increased significantly in FIRB plots. The improvement in grain yield 28.9 and 23.2% due to land configuration
under FIRB and zero tillage plots, respectively over roto till practices. The FIRB and zero tillage increased the water
productivity of 29.2 and 16.2% over conventional, reduced and roro tillage treatments. Among precision N management
practices, targeted yield and SPAD produced significantly higher nitrogen and potassium partial factor productivity.
Targeted yield based N management resulted significantly higher agronomic efficiency, apparent recovery and
physiological efficiency but nitrogen physiological efficiency in SPAD. The yield attributes and grain yield were
significantly higher in nitrogen management F3 and F5 (SPAD and LCC), over rest of nitrogen management. The highest
net return (Rs.54685) was obtained with ZTW> FIRB> RT> CTW> RTW. Among different precision nutrient management
practices maximum net return (Rs.58865) was found in targeted yield which is very similar with SPAD (Rs. 52970).
Moreover, Net return was obtained with targeted yield >SPAD>LCC>100% RDF>control. However, benefit cost ratio was
found to be highest (1.75) with targeted yield which also closely with SPAD (1.65) and lowest with control (1.07). The
results suggest that FIRB and ZT with targeted yield and SPAD based nitrogen management were optimum and sustainable
strategy to achieve higher yield and also to improve water productivity and profitability in inceptisol soil of western Uttar
Pradesh.

Effects of Rice Residue and Mineral Nitrogen Applications on Wheat Yield in
Conservation-Agriculture-Based Cropping Systems of Eastern Uttar Pradesh
Robin Kumar and R K Naresh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Conservation agriculture, which is based on minimum tillage, permanent soil cover and crop rotations, has widely
been promoted as a practice to maintain or improve soil quality and enhance crop productivity. To a large extent, the
beneficial effects of conservation agriculture are expected to be provided by permanent soil cover with crop residues.
Surface crop residues play an important role for crop growth through their benefits on soil-related structural components
and processes in the agro-ecosystem, referred to in this study as agro-ecological functions. Our main findings were (1)
6 t ha−1 of residues were needed to decrease soil water evaporation by about 25% compared to no-till bare soil. (2) To
achieve the maximum effect on soil water infiltration and soil loss control, residue amounts of at least 2 t ha−1 were
required. (3) The effect of increasing the amounts of surface crop residues on soil nutrient supply (N, P and K) was
relatively medium. (4) The average annual SOC gain increased with increasing amounts of residues, with a mean of
0.28 t C ha−1 year−1 with 4 to 5 t ha−1 of residues (5) Nitrogen fertilizer increased wheat yield regardless of the residue level
applied. Soil organic carbon build-up was affected significantly by tillage and residue level in upper depth of 0-15 cm but
not in lower depth of 15-30 cm. Higher SOC content was found in zero tilled residue retained plots followed by
permanently raised bed with residue retained plots. Whereas, the lowest level of SOC content was found in puddled
transplanted rice followed by wheat planted under conventionally tilled plots. The maximum effect corresponded to an
increase of 30% compared to a no-till bare soil and was reached from 8 t ha−1 of residues. Our findings suggest that optimal
amounts of surface residues in the practice of conservation agriculture will largely depend on the type of constraints to crop
production which can be addressed with mulching. Therefore, we concluded that conservation agriculture that integrates the
tillage and crop residue is crucial for improving soil health and sustainability of farming systems in eastern Uttar Pradesh.
1st National Conference on Identification, Convergence, Implementation & Extension of Science-TechResearch For Sustainable Development (ICIESSD-2019)

17

Site Specific Nutrient Management (SSNM) in Spring Maize (Zea Mays) for Yield
Maximization and Soil Health Maintenance of Western Uttar Pradesh
Prem Singh, U.P. Shahi, B.P. Dhyani, Ashok Kumar, Anand Singh, V.K. Singh and N.K.Awasthi
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110
A field experiment was conducted during spring season 2016 at Crop Research Centre of Sardar Vallabhbhai Patel
University of Agriculture and Technology, Meerut (U.P.) to evaluate the different nutrient management options in spring
maize (Zea mays) for sustained crop productivity and soil fertility in Western Uttar Pradesh. The area situated at a latitude
of 29o 40′ North and longitude of 77o 42′ East with an elevation of 237 m above mean sea level. The soil of the
experimental field was well drained, sandy loam in texture, alkaline in reaction (pH 8.06), low in available nitrogen,
medium in available phosphorus and potassium with an electrical conductivity 0.30dSm1-. Twelve treatments comprising
100% NP, 100% NPK, 100% NP + 125% K, 100% NP + 150% K, 125% NPK, 150% NPK, 100% NP + Crop residue,
100% NP + FYM, 100% NP + SPM, SSNM, SSNM-K and SSNM+K were replicated thrice in a randomized block
design.The experimental results revealed that yield attributing traits viz., number of cobs, cob length, number of grains, cob
weight, grain weight, test weight, shelling (%), grain, stover and biological yield and uptake of nitrogen, phosphorus and
potassium in maize differ significantly among different treatments and were maximum with the application of 150% NPK
but statistically similar with application of nutrients through SSNM mode which is calculated on the basis ‘as and when
required’. Adoption of SSNM provided better result in all respect as compare to RDF practice. Applications of organic
residues along with the recommended dose of N and P have improved organic carbon of soil but unable to effect any impact
on growth and yield. Application of potassium in balanced manner showed improvements in the yield and K dynamics in
soil. The practice of SSNM was found better for sustainability of crop yield and soil health.

Integrated Farming System Approach for Irrigated Region of
Western Uttar Pradesh
Rohit Kumar, R.B. Yadav, Mohanlal, Adesh Singh and Virendra Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
In India, about 70% of the total population of the country is still living rural area and mainly depends upon
agriculture or its related activities. Marginal and small farmers make up more than 80% of the 115 million farmers of India.
In the past, the focus had been on maximizing crop production and also on families of well-endowed farmers. Marginal and
small farmers, in general, are literally illiterate, have financial constraints, their properties are small and dispersed, are not
suitable for high-tech agricultural, which work in areas with limited resources and are prone to risk. Much effort has been
made to increase the productivity of the various components of the agricultural system, but they are lacking their
integration. To meet basic consumption needs, including food (cereals, legumes, oil seeds, milk, fruit, honey, meat, fish,
etc.) for humans, animal feed, fodder, fuels and fibers for general use is required attention to the Integrated Agriculture
System. IFS combines livestock, aquaculture, agriculture and agri-food in a symbiotic or synergistic expanded system, so
that waste from a process becomes inputs to other processes, with or without treatment to provide the means of production,
such as energy, fertilizers and feed for optimal productivity at minimum costs. The concepts associated with IFS are
practiced by numerous farmers all over the world. A common feature of these systems is that they have a combination of
farms and animal husbandry and, in some cases, can include combinations of aquaculture and trees. It is a component of
agricultural systems taking into account the concepts to minimize risks, increase production and total profits by reducing
external inputs through recycling and exploitation of waste and biological crop residues. In this sense, integration usually
occurs when the products (usually by-products) of a enterprise are used as inputs for another in the context of agricultural
systems. The production of crops together with the rearing of dairy animals (crops + milk) is the predominant agricultural
system in the western plain zone of Utter Pradesh, since about 96% of farmers in the area adopt this system. As a
component of farming systems, sugar-cane and rice-wheat are the main agricultural systems in Western Uttar Pradesh. The
integrated farming system is a resource management strategy to achieve sustainable and economic production that meets
the diverse needs of agricultural households while preserving the resource base and maintaining a high level of
environmental quality. The models have been developed integrated farming systems in different parts of the country
involving dairy products, ducks, poultry, horticulture, apiary, pisciculture and plantations. From the previous discussion, it
can be concluded that IFS has increased food production, annual farmers' incomes, improved nutritional nutrition of
farmers, in particular small and marginal category and natural and natural resources created by man, with an environmental
quality without improvement and without any negative effect on agriculture- ecosystem. Therefore, there is an urgent need
to promote the concept of IFS in all the agro-climatic conditions of the country.
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Economics and Energetics of Rice as Influenced Under Different Establishment
Methods, Varieties with N Levels under Late Sown Conditions in Telangana State
N. Lavanya
Prof. Jayashankar Telangana State Agricultural University, Rajendranagar, Hyderabad-030, Telangana State, India
Rice (Oryza sativa L.), is the most important cereal crop and staple food for one third of the world population.
Time of sowing is the most important factor in influencing the crop yield. Delay in planting generally results in yield
reduction which cannot be compensated by any other means (Shah and Bhurer, 2005). One of the reason for low
profitability of rice cultivation is increased cost of cultivation. A shortage of labour during peak periods increase labour
wages and make transplanting operation costly (Mahajan et al., 2009). Hence, in order to reap maximum returns, the cost of
cultivation has to be reduced through minimizing the dependence on labour for some of the operations like transplanting,
etc. To tackle all these problems direct seeding of rice has been found most appropriate alternative to transplanting.
Nitrogen is one of the most important nutritional elements contributing for higher productivity of cereal crops and a major
factor that limits agricultural yields (Balasubramanian et al., 2000 and Islam, 2009). Recommendation of best establishment
method and nitrogen requirement for recently released high yielding medium duration varieties under late sown conditions
is necessary in order to achieve optimum yields. A field experiment was carried out during kharif, 2017 on clay loam
soil at Regional Agricultural Research Station, Polasa, Jagtial. The experiment was laid out in a split plot design with
three replications and twelve treatments with three main plots viz., M1: Sowing of nursery (July 20th) and
transplanting of seedlings at 25 DAS (August 16th), M2: Direct seeding by Broadcasting on August 16th, M3: Direct
seeding by Drum seeder on August 16th and four subplots viz., S1: RNR-15048 with 100% Recommended N, S2: RNR15048 with 150% Recommended N, S3: JGL-18047 with 100% Recommended N and S4: JGL- 18047 with 150%
Recommended N. Results of the experiment revealed that, Grain and straw yield was significantly higher in drum
seeding over broadcasting which was again significantly superior over transplanting method. JGL-18047 recorded
significantly higher grain and straw yield at both levels of nitrogen over RNR-15048. Gross returns, net returns and
B:C ratio obtained in drum seeding was found to be higher than transplanting method, which was at par with
broadcasting method and remained same with the two varieties at both the N levels. Higher energy ratio, energy
productivity, productivity day-1 was obtained in drum seeding over other establishment methods. JGL-18047 with
100% recommended nitrogen recorded higher energy ratio, energy productivity, while higher productivity day-1 was
observed in JGL-18047 at both levels of nitrogen over RNR-15048.

Effect of Locally Available of Agro Waste Substrate on Production Milky
Mushroom (CI.-16- 02 and CI.-16-03)
Mohit, Gopal Singh, Sandeep Kumar, Amarpal Soam and Visvash Vaibhav
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110

Milky mushroom (Calocybe indica) is one of the most important mushrooms commonly called as “Kuduk”. Milky
mushroom was commercialized as a new variety C. indica, var. APK2 from the Tamil Nadu Agricultural University,
Coimbatore, India and can be cultivated throughout the summer season. This mushroom is well appreciated due to its largesized milky white sporophores, simple production technology and low capital investment. There is no need to compost the
substrate for its cultivation as the mycelium can degrade the cellulose, hemicelluloses and lignin by secretion of various
extracellular enzymes. Attempts on identification of potential strain and cultivation technology have been for the
immurement inoculation technology. Supplementation was used in casing and substrates, evaluation of cheap locally
available substrates, temperature and use of organic material etc. Are needed the present investigation were carried out on
Commercial production with different ratio of sugarcane leaf with wheat straw on milky mushroom of two strain of
Calocybe spp. (CI.-16-02, CI.-16-03). The result is present investigation shows that different substrates on yield of milky
mushroom such as result indicated that in CI-16-02 maximum yield was observed 670 g/kg dry substrate, minimum days
for spawn run (19.25 days), minimum days for pin head formation (21.50 days), minimum days for first harvesting (26.25
days), maximum number of pinhead initiation (63.00), maximum numbers of fruiting bodies (25.00) and maximum average
weight of fruiting bodies (26.80 gm) were observed in sugarcane leaf + wheat straw (2:1). CI-16-03 maximum yield was
observed 680 g/kg dry substrate, minimum days for spawn run (19.50 days), minimum days for pin head formation (21.75
days), minimum days for first harvesting (27.00 days), maximum number of pinhead initiation (62.25), maximum numbers
of fruiting bodies (24.75) and maximum average weight of fruiting bodies (27.47 gm) were observed in sugarcane leaf +
wheat straw (2:1).
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Artificial Intelligence in Agriculture
Rajap Shiva Kumar and N Lavanya
College of Agriculture, Rajendranagar, PJTSAU, Hyderabad, Telangana, India, 500030
Global population is expected to reach more than nine billion by 2050 which will require an increase in agricultural
production by 70% in order to fulfil the demand. Only about 10% of this increased production may come from availability
of unused lands and rest of 90% should be fulfilled by intensification of current production. In this context, use of latest
technological solutions to make farming more efficient, remains one of the greatest necessities. Present strategies to
intensify agricultural production require high energy inputs and market demands high quality food. The scarcity and
increasing labour costs, raising cost of cultivation and crop failures associated with unpredictable yield due to diseases,
failure in rainfall, climatic variations and loss of soil fertility, fluctuating market price in agriculture commodities etc., has
made significant negative impact on the socio-economic status on this backbone population. On the other side the raise in
population has created more demand on food grains resulting with inflation in agriculture commodity prices. Artificial
intelligence (AI) is an area of computer science that emphasizes the creation of intelligent machines that work and react like
humans. Using artificial intelligence, we can develop smart farming practices to minimize efforts of farmers and provide
them with high yield. Using artificial intelligence platforms, one can gather large amount of data from government and
public websites or real time monitoring of various data is also possible by using IoT (Internet of Things) and then can be
analysed with accuracy to enable the farmers for addressing all the uncertain issues. New technologies will be needed to
ease the workload on farmers: Operations will be done remotely, processes will be automated, risks will be identified, and
issues solved. In the future, a farmer’s skills will increasingly be a mix of technological and biological skills rather than
pure agricultural.

Numerical Chromosomal Abnormalities Induced Using the Insecticide
Chlorpyrifos and Cypermethrin (in Combination) in Root Tips of Allium cepa L.
Preeti Rathi and Shalini Gupta
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Chlorpyrifos and Cypermethrin are two chemicals used in combination and form active ingredients of insecticide
(Chlorpyrifos 50% + Cypermethrin 5%). Root tips of Allium cepa were used as biological test system for testing
genotoxicity induction of above mentioned insecticide. Three different concentrations of insecticide, 0.2%, 0.6% and 1%
were taken for treating root tips of onion for a duration of one hour. Control was taken simply in tap water for comparison.
A total of 1000 cells were examined for calculation of Mitotic Index (MI) and Chromosomal abnormalities (CA). Result of
experiment indicated that the insecticide was having the ability to induce various numerical chromosomal aberrations. The
types of abnormalities induced were: sticky metaphase, laggard formation, nuclear vacuolation, anaphase bridges, displaced
late anaphase, distorted and sticky prophase. Mitotic index was also affected. It was noticed that chromosomal
abnormalities increased with increasing the concentration of insecticide. The data recorded provided more information
about the pesticides that exposure to higher concentration of these might constitute health risk to non-target organisms.

Soil Aggregation and Associated Organic Carbon Fractions as Affected by
Tillage and Application of Fertilizers under Rice-Wheat System in Middle
Gangetic Plains of India
Shipra Yadav1, Kancheti Mrunalini2, N.C.Mahajan3, Swati Singh1, LingutlaSirisha4 and
K.S. Krishna Prasad1
1

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, (UP), India
2
Tamil Nadu Agricultural University, Coimbatore, Tamil Nadu, India
3
Institute of Agricultural Sciences, Banaras Hindu University, Varanasi-(U.P), India
4
Bihar Agricultural University, Sabour, Bihar, India

Soil organic matter improves the physical, chemical and biological properties of soil, and crop residue recycling is an
important factor influencing soil organic matter levels.Conventional tillage, as compare to conservation tillage increased
water-stable large macro-aggregates (>2 mm) by 35.18%, small macro-aggregates (2–0.25 mm) by 33.52% and microaggregates by 25.10% in the topsoil (0–20 cm). The subsoil (20–40 cm) also showed the same trend. Total WSA
were significantly higher for soils when rice straw compost either alone or in combination with inorganic fertilizers was
applied as compared control. The application of rice straw compost either alone or in combination with inorganic fertilizers
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increased the macroaggregate size fractions except for 0.25-0.50 mm fraction. The MWD was significantly higher in plots
receiving rice straw compost either alone at 8 tonnes ha−1 (0.51 mm at wheat harvest and 0.41 mm at rice harvest) or at 2
tonnes ha−1 in combination with inorganic fertilizers (0.43 and 0.38 mm) as compared to control (0.34 and 0.33 mm) or
inorganically fertilized plots (0.33 and 0.31 mm) Total WSA were significantly higher for soils when rice straw compost
either alone or in combination with inorganic fertilizers was applied as compared to control. The application of rice straw
compost either alone or in combination with inorganic fertilizers increased the macroaggregate size fractions except
for 0.25-0.50 mm fraction. The MWD was significantly higher in plots receiving rice straw compost either alone at
8 tonnes ha−1 (0.51 mm at wheat harvest and 0.41 mm at rice harvestor at 2 tonnes ha−1 in combination with inorganic fertili
zers (0.43 and 0.38 mm) as compared to control (0.34 and 0.33 mm) or inorganically fertilized plots (0.33 and 0.31 mm). B
ulk and aggregate associated C increased in ZT systems with greater accumulation in macro-aggregates. The fine (0.053–
0.25 mm) intra-aggregate particulate organic C (iPOM-C), in 0.25- to 2-mm aggregates, was also higher in ZT than
conventional tillage. A higher amount of macro-aggregates along with greater accumulation of particulate organic C
indicates the potential of ZT for improving soil carbon over the long-term in rice-wheat rotation.

Effect of Planting Density and Weed Management Practices on Weed Flora and
Yield of Fine Quality Rice
Shipra Yadav, Swati Singh, R.B. Yadav and R.K.Naresh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut- (U.P.)
Fine rice is recognized as a special type of rice which is unique for its best quality and characteristic aroma. It
contains 15 times more 2-acetyl 1-pyrroline than non-aromatic rice (0.14 and 0.009 ppm, respectively) and some other
compounds, which are associated with the aroma development in rice, about 100 other volatile compounds, including 13
hydrocarbons, 14 acids, 13 alcohols, 16 aldehydes, 14 ketones, 8 esters, 5 phenols. Fine rice cultivation is gaining
popularity because of its huge demand both for internal consumption and export. Growth and development of rice primarily
depend on temperature, solar radiation, moisture and soil fertility. A dense population of crops may have limitations in the
maximum availability of these factors. Optimum plant population ensures plants to grow properly both in their aerial and
underground parts through different utilization of solar radiation and nutrients. Significant effect of planting density on the
yield and yield components of rice was also found by researchers. Therefore, it is necessary to determine the optimum
density of plant population per unit area for obtaining maximum yield as quality is of prime importance in case of fine rice.
The experiment conducted to study the performance of fine rice under different planting density and weed management
strategies by following method viz. experiment field infested by 18 weed species and Cyperus michelianus (36.63%) at 30
DAT, Cyperus esculentus (25.13%) and Alternanthera sessilis (22.51%) at 60 DAT, Fimbristylis miliaceae (19.52%) at 90
DAT were dominant. Application of Sunrice 150WG showed highest weed control efficiency 81.90 and 60.52% at (30 and
60 DAT). Two seedlings/hill showed highest weed control efficiency 58.92% at 30 DAT and 4 seedlings/hill 39.18% at 60
DAT, and the experiment revealed that both planting density and weed management techniques significantly influenced the
growth, yield and yield contributing parameters of fine rice. The result showed that 2 seedlings/hill planting density
performed maximum grain yield (5.69 t/ha), straw yield (7.79 t/ha) and harvest index (41.09%) and among the weed
management methods, post-emergence herbicide Sunrice 150WG managed weeds very successfully which showed highest
grain yield (5.46 t/ha), straw yield (7.51 t/ha) and harvest index (41.63%). The interaction effect of planting density and
weed management methods showed that 2 seedlings/hill paired with Sunrice 150WG showed the highest grain yield (6.74
t/ha), straw yield (8.71 t/ha) and harvest index (43.85%).

Studies on Tillage and Irrigation Scheduling for Improving Crop Water
productivity in wheat
Rajendra Kumar, R. K. Naresh and Rahul Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Wheat (Triticum aestivum L.) is an important cereal crop in the world under a varied range of climatic conditions. It
is the excellent source of carbohydrates, energy and has no fat. It is also a good source of vitamins and minerals such as
thiamine, niacin, iron, riboflavin, vitamin D, calcium, and fiber. Wheat is the most widely grown and consumed food crop
and it is the staple food for 35% of the world population. Globally wheat was grown in an area about 221.79 million
hectare, production 750.51 million metric tons and productivity 3386 kg ha-1(Anonymous 2016). In India Wheat was grown
with an area of about 30.23 million hectares, production of 93.50 million tons and with the productivity of 3093 kg ha1
(Anonymous 2016). In India, the major Wheat growing states are Uttar Pradesh, Madhya Pradesh, Punjab, Haryana,
Rajasthan, Bihar, Gujarat, West Bengal, Uttarakhand, Maharashtra, Himachal Pradesh, Jammu and Kashmir, Jharkhand etc.
In Uttar Pradesh Wheat was grown in an area about 9.65 mha, production 26.87 mt and productivity 2786 kg ha-1. Raised
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bed planting systems has been used since time immemorial by farmers in many parts of the world. Their application has
traditionally been associated with water management issues, to reduce the adverse impact of excess water on crop
production or to irrigate crops in semiarid and arid regions where water productivity is comparatively low. A widely used
application of raised beds in many semi-arid and arid areas is to plant crops on the edges of beds or ridges that are formed
between furrows that carry irrigation water. Furrow-irrigated raised-bed planting system (FIRBS) is a form of tillage
wherein sowing is done on raised-beds. This optimizes tillage operation, saves water, reduces lodging, and ensures better
use efficiency. Planting of crop on raised beds, usually 70 to 90 cm wide, with 2-3 rows on top of each bed, the furrows
between the beds are used for irrigation water application. This system does allow the use of furrow for irrigation, which
provides better water management and reduce seed rate than the conventional (flat- bed). Irrigating wheat using this
approach (IW/PAN-E = 0.9) saves 2 irrigation compared to 5-6 irrigations at fixed growth stages without any yield.

Role of Organic Nutrient Sources on Soil Health and Wheat Crop
Drishty Katiyar1, Satendra Kumar2 and S.C. Katiyar1
1

SardarVallabhbhai Patel University of Agriculture and Technology, Meerut – 250110
2
Chandra Shekar Azad University of Agriculture and Technology, Kanpur-208001

Organic nutrient sources developed as an effective way to decrease environmental pollution, soil erosion, pesticide
toxicity, nutrients loss and increase awareness of food quality and ensure long term food security. It is combine scientific
knowledge of ecology and technology with traditional farming practices based on naturally occurring biological processes.
Instead of using synthetic insecticide, herbicide and water-soluble synthetically chemical fertilizers, Organic nutrient
sources is one of the most important components of the production technology to maintain ecological balance. The
combined use of organic sources (farm yard manure, vermicompost, cow urine, neem seed cake etc.) of plant nutrients not
only enhance the production and profitability of wheat crop but also helped in maintaining soil physical, chemical and
biological properties and thus enhance crop productivity vis-à-vis maintain soil health. Organic manures contain plant
nutrients though in small quantities in comparison to the chemical fertilizers, the presence of growth hormones and
enzymes make them essential for improvement of soil fertility and productivity. In addition to this, the organic manures
help in improving the fertilizers use efficiency, irrigation use efficiency etc. The supply of essential micronutrients through
organic manures also improved plant metabolic activities especially in the early vigorous growth of plant.

Economical Efficacy of Diuron as a Weed Control Option in Rainfed Cotton
Varsha N., M. Madhavi, T. Ramprakash and K. B. Suneetha Devi
College of Agriculture, PJTSAU
An experiment was conducted in red and black soils during kharif 2017 to study the bioefficacy of diuron with
sequential application of herbicides for weed control in cotton. Among the treatments, preemergence application of diuron
80% WP at 0.5 kg ha-1, 0.75 kg ha-1 and 1.0 kg ha-1 and pendimethalin 38.7% CS at 677 g ha-1 which were fb post
emergence application of pyrithiobac sodium + quizalofop p ethyl, intercropping with sunhemp, polymulch, mechanical
weeding thrice at 20, 40, 60 DAS and unweeded control. The experiment was laid out in randomised block design
replicated thrice. Mallika Bt variety of cotton with a seed rate of 2.5 kg ha-1was sown for the experiment. One-two seeds per
hill were sown at a spacing of 75cm X 75 cm to facilitate the use of power weeder in both directions in case of mechanical
weeding. The kapas yield was higher with polymulch and mechanical thrice at 20, 40 and 60 DAS. Among the herbicides,
diuron 1.0 kg ha-1 PE fb pyrithiobac sodium + quizalofop p ethyl PoE in red soil and diuron 0.75 kg ha-1 PE fb pyrithiobac
sodium + quizalofop p ethyl PoE in black soil registered higher kapas and stalk yields. Considering the economic indices,
higher net and gross returns were realized with polymulch (Ä149630 ha-1, Ä104741 ha-1), mechanical weeding thrice
(Ä91079 ha-1, Ä46763 ha-1) and among the herbicides, diuron 1.0 kg ha-1 PE fb pyrithiobac sodium + quizalofop p ethyl
PoE in red soils and diuron 0.75 kg ha-1 PE fb pyrithiobac sodium + quizalofop p ethyl PoE in black soil recorded higher
returns. However the B: C ratio was significantly highest with diuron 1.0 kg ha-1 PE fb pyrithiobac sodium + quizalofop p
ethyl PoE (2.12) in red soils and diuron 0.75 kg ha-1 PE fb pyrithiobac sodium + quizalofop p ethyl PoE (2.86) in black soil.
Higher B: C ratio with sequential use of PE and POE herbicides which might be due to increased seed cotton yield due to
least weed competition throughout growing season and reduced cost of cultivation.

22

1st National Conference on Identification, Convergence, Implementation & Extension of Science-TechResearch For Sustainable Development (ICIESSD-2019)

Biostimulants: Way to Agricultural Sustainability
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Institute of Agricultural Sciences; Department of Agronomy, Banaras Hindu University, Varanasi-(U.P), India

The effect of global warming on agriculture and food supply has decreased crop production and intensive agriculture
contributed to climate change by causing average global temperatures to increase. Understanding the weather changes over
a period of time and adjusting the management practices towards achieving better harvest are challenges to the growth of
agricultural sector as a whole. One possible solution could be the use of biostimulants. Feeding a growing population
requires yield increases and enhanced crop quality, both of which are fostered by biostimulants. Extreme temperatures,
irregular rainfall and other stressful growing conditions related to climate change require resilient crops. Biostimulants
increase plant tolerance to and recovery from abiotic stresses. By facilitating nutrient assimilation, translocation and use,
biostimulants help keep nutrients from leaching or running off into neighbouring ecosystems. This means a higher return on
investment for farmers and better use of the natural resources from which many crop nutrition products are derived.
Biostimulants can enhance quality attributes of produce, including sugar content, colour, fruit seeding, etc. Enhanced
quality can mean higher incomes for farmers, better storage and more nutritious food for consumers. It help to protect and
improve soil health by fostering the development of beneficial soil microorganisms. Healthier soil retains water more
effectively and better resists erosion. They contribute to the quality of produce, including sugar content, colour, fruit
setting, firmness, and nutrient uptake, which in turn may favour farmers’ incomes, improve storage and even make food
more nourishing for consumers. Biostimulants help plants incorporate nutrients to ensure a higher return on investment for
farmers and fewer unintended impacts on the environment.

Organic Farming for Crop Improvement and Sustainable Agriculture
1
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Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut, 250110
Govind Ballabh Pant University of Agriculture and Technology, Pantnagar, U.K. India

Organic farming is becoming increasingly popular all over the world. Extensive use of chemicals in inorganic food
production technology compelled the health conscious people to explore and support organic farming methods in
agriculture. Growing awareness of health and environmental issues in agriculture has demanded production of organic food
which is emerging as an attractive source of rural income generation Organic agriculture currently covers only a small area
in developing countries but its extent is continuously growing as demand for organic products is increasing. In other words
sustainable agriculture is necessary to attain the goal of sustainable development. According to the Food and Agriculture
Organization (FAO), sustainable agriculture is the successful management of resources to satisfy the changing human needs
while maintaining or enhancing the quality of environment and conserving natural resources. All definitions of sustainable
agriculture lay great emphasis on maintaining an agricultural growth rate, which can meet the demand for food of all living
beings without draining the basic resources. Organic farming is one of the several approaches found to meet the objectives
of sustainable agriculture. Organic farming is an integrated system of agricultural production based on ecological
principles, promotion of biodiversity, biological cycles and organic matter recycling to maintain and improve soil fertility
and environmental sustainability. The regulations for organic crop cultivation prohibit the use of chemo-synthetic
pesticides, mineral fertilizers, growth promoters and Genetically Modified Organism (GMO). Indiscriminate use of these
chemicals in conventional farming poses a serious threat to the quality of produce as well as the environment. However,
organic farming is based on various laws and certification programmes, which prohibit the use of almost all synthetic inputs
and the central theme of this method is the health of soil.

Crop Residue Burning and Environment
1
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Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
2
CSAUAT, Kanpur, 3NDUAT, Faizabad

Crop residue burning is major problem of present time period. Crop residue burning is not only harmful for soil health but it
is also a cause of various environmental problems. Pollution of soil, air and water on local as well as on regional levels
takes place due to burning of farm waste. The government of India estimated that about 500 mt of crop residue are
generated every year, out of which cereal like rice and wheat are the major contributors accounting nearly 70% followed by
fibre crops, oil seed, pulses and sugarcane. In the regions where the crops like rice, wheat and sugarcane are grown that
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contribute a significant increase in crop residue. There are mainly two main reasons for crop residue burning one is
increasing mechanization which left more residues after harvesting and second is the less time period between two crops.
Burning in open field is not only harming the soil fertility and productivity but also a big threat for atmosphere. The
resulting nutrient loss due to burning of paddy straw is 3.85 million tones of organic carbon, 59000 trillion of nitrogen,
20000 trillion phosphorus and 34000 trillion of potassium. During burning of crop residues, temperature of soil surface
increases upto 42oC, due to this change in temperature results in decline in the microbial population which slow down the
decomposition rate of organic matter which affects aggregates formation and its stability and further the other physical and
chemical processes. It has been estimated that one tone of rice provide 6.1 kg N2, 0.80 kg P2O5, and 11.40 kg K2O, on the
other hand, burning of one tone residue produce 60 kg carbon monoxide, 1460 kg carbon di oxide, 199 Kg ash and 2 kg
SO2. The gaseous emission can results in health risk, aggravating asthma, chronic bronchitis and decreased lung function.
Some farmer things that burning residue can enhance the soil fertility level but the reality is not like this, so it is the
responsibility of agricultural students, scientist and government body to change the mind set of farmers from this wrong
thought.

Computation of Basic Parameters for the Development of STCR Based Fertilizer
Prescription Equations for Wheat Crop in Mollisols Regions of Uttarakhand
Vijay Kant Singh1, Poonam Gautam2, Sobaran Singh2, Navneet Pareek2 and V P Singh2
1

2

BAU, Kanke-834006, Jharkhand, India
G.B.P.U.A.&T, Pantnagar-263145, U.K., India

Nutrient prescription based on soil test crop response (STCR) approach are more quantitative, specific and
significant because it combines the soil and plant analysis and gives a factual relationship between applied chemical and
organic source of nutrients and available nutrients present in the soil. Field experiment on wheat as test crop was conducted
in Norman E. Borlaug Crop Research Centre, G.B.P.U.A&T., Pantnagar, U.K. during rabi 2017-18 after direct seeded rice
in sequence as a test crop. Exhaust crop of wheat which was grown in rabi 2016-17 to create wide variation in soil fertility
by applying graded levels of N, P and K in three strips separately. Wheat crop response to selected combinations of four
levels (0, 60, 120, 180 Kg ha-1) of nitrogen, four levels (0, 30, 60, 90 Kg ha-1) of phosphorous, four levels (0, 20, 40, 60 Kg
ha-1) of potash and three levels (0, 5, 10 t ha-1) of FYM in different fertility strips was studied. Data on total nutrient uptake
by wheat crop, grain yield, pre-sowing soil available nutrients and fertilizer doses were utilized to compute the basic
parameters. Nutrient requirement to produce one quintal of wheat grain was found 2.16 kg, 0.447 kg and 2.29 kg of N, P
and K, respectively. Percent contribution of N, P and K was 12.02, 14.82 and 11.00 from soil; 12.83, 19.48 and 35.07 from
FYM; 53.54, 60.24 and 231.84 from chemical fertilizers and 60.26, 70.66 and 275.41 from combined use of chemical
fertilizers with FYM, respectively. With these basic parameters, the fertilizer prescription equations for wheat were worked
out.

Water Productivity in Sugarcane under Subsurface Drip Irrigation

Rahul Kumar, Mukesh Kumar, Shipra Yadav, Rajendra Kumar and Monu Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Sugarcane cultivation is done in around 5 million ha of land in India and its production has fluctuated between 320 360 million tons in the past several years. India is the largest consumer of sugar and second largest producer in the world.
Maharashtra and Uttar Pradesh alone, account for 60% of total sugarcane and sugar production in the country. Sugarcane
crop requires high water requirement and it ranges from 2000-3000 mm. Inadequate supply of water resulting in the heavy
losses in yield and considering the production of sugarcane, about 250 tonnes of water is needed to produce one tone of
sugarcane. Irrigation water is often limited and costly input. Irrigation methods like subsurface drip offers many advantages
over surface drip irrigation such as; reduced evaporation, efficient water use, greater water uniformity, enhanced growth,
yield and quality of sugarcane crop. Therefore, it is necessary to use efficient water to increase the productivity of
sugarcane crop. The results from field experiment conducted to investigate comprehensive effect of mulch, irrigation
regimes and irrigation intervals under subsurface drip on water productivity of sugarcane revealed that the total water
requirement of suru and ratoon cane under subsurface drip was varied from 591.3 to 970.9 mm. The water saving in
subsurface drip (SSDI) was 13.6 to 62.9% in 80% ETc irrigation regime as compared to conventional method of irrigation.
The water requirement in 2 days interval under SSDI was lower than 3 and 5 days irrigation regimes intervals. More water
was saved in ratoon cane than plant cane. The agronomic and economic water productivities were increased with decreased
irrigation regimes and increased irrigation intervals. It was also observed that additional area that can be brought under
irrigation due to water saving in SSDI was varied from 0.15- 0.47 ha over surface drip (SDI) and 0.60- 0.76 ha over surface
irrigation. The same water quantity of water was applied for mulch and no-mulch treatment. The maximum cane yield of
147.6 t ha-1 was observed in 80% irrigation regime of SSDI which was at par with SDI with 100% ETc water. Similarly,
the mean yield in 60% ETc and 3 days irrigation regimes were remained at par with 80% ETc and 2 days irrigation
intervals.
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Impact of Tillage and Crop Establishment Methods on Crop Yields,
Profitability and Soil Physical Properties in Rice Under Rice–Wheat System
of Indo-Gangetic Plains of India
Rahul Kumar, Mukesh Kumar, R. K. Naresh, Adesh Singh and P. K. Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
The suitable crop establishment options with appropriate tillage may lower weed infestation, better crop growth,
productivity, profitability and soil health. The overall goal of the present experiment was to assess the impacts of different
crop establishment options on rice growth and yield in western Uttar Pradesh, India. Specific objective of the study was to
determine the effects of different crop establishment methods on productivity and profitability of rice. The strategy was to
assess yield response measured during two consecutive seasons of the rice with different crop establishment methods. The
impacts on rice yield, yield attributes and economics were assessed for different crop establishment [RE1:- Puddled
transplanted rice (PTR), RE2:-Reduced till-direct seeded rice (RT-DSR), RE3:-Zero till-direct seeded rice (ZT-DSR) and
RE4:-Zero till-direct seeded rice with 30cm anchored wheat residue (ZT-DSR+AR), RE5:- mid season alternate wettingdrying (MS-AWD)]. The field experiment was laid out according to a complete randomized block design with three
replications. Average rice yields in the conventional practice of puddling and transplanting without (PTR) and with (MSAWD) mid-season alternate wetting-drying were highest (7.81–8.10 Mg ha−1) and increased with time (0.26 Mg ha−1yr−1).
Compared to PTR, rice yields in zero till direct direct seeded rice (ZT-DSR) averaged 16% lowered. Treatment (MSAWD), despite low soil matric potential during vegetative development, had higher water productivity with 25% less water
use compared with PTR and 19% less compared with other treatments. Conventional-tillage and crop establishment
practices had higher net cash return. Tillage and crop establishment practices significantly influenced the physical
properties of soil. Average infiltration was highest (0.10 cm hr-1) in ZT DSR and lowest in PTR of (0.05 cm hr-1). Yields of
zero-tillage with direct-seeding of rice must improve before adoption occurs.

Dynamics of Weed Seed Bank and its Management for Sustainable Crop
Production
R.B.Yadav, R.K.Naresh, Vivek, Shipra Yadav and Rohit Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Weeds are one of the major deterrents in sustaining the crop productivity. Weeds compete with crops for nutrients,
soil moisture, solar radiation and space; and reduce the yield and quality of produce. Besides, they also act as alternate host
for insect-pests and disease causing organisms. Weed problems vary in different crops, seasons, agro-ecological conditions
and management practices. The seed bank is the resting place of weed seeds and is an important component of the life cycle
of weeds. Seed banks are the sole source of future weed populations of the weed species both annuals and perennials that
reproduce only by seeds. For this reason, understanding the fate of seeds in the seed bank can be an important component
of overall weed control. Weed seeds are an important component of the weed life cycle as they are the origin of future
populations and are particularly important in annual and simple perennial species. When weed seeds enter the seed bank,
several factors influence the duration for which seeds persist. Seeds can sense the surrounding environment in the seed bank
and use these stimuli to become dormant or initiate germination. Managing weed seed banks would be an important
component of integrated weed management. Reducing the input of seeds into seed bank is the most obvious way to reduce
the weed seed bank. Any method that reduces the size and number of weeds producing seed will also reduce the number of
seeds “deposited” into the seed bank. Of course, the weed seed bank can be managed by using other methods that increase
the death of the seeds in it, or encourage germination when the weeds can then be easily controlled. Although most
agronomic practices have an indirect effect on the weed seed bank, only a few key methods directly affect weed seed input,
seed bank persistence and germination from the seed bank. Soil and crop management practices can directly influence the
environment of seeds in the soil weed seed bank and can thus be used to manage seed longevity and germination behavior
of weed seeds. Weed seed banks are particularly critical in farming systems, which rely on cultivation as a primary means
of weed control. Because a cultivation pass generally kills a fixed proportion of weed seedlings present, a high initial
population will result in a high density of weeds surviving cultivation and competing with the crop. Soil seed banks are
typically characterized by their longevity and are determined by how long an individual seed may reside within it in a
viable state. This longevity depends primarily on plant species.
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Effect of Customized Fertilizer on Soil Fertility and Growth Parameters of
Rice (Oryza Sativa L.)
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Rice (Oryza sativa L.) is one of the most important food crops in the world. It covers about 9% of the earth’s arable
land. It is a source of 21% of global human per capita energy and 15% of per capita protein and makes up a quality food for
almost half of the world population (Sabar et al., 2019). Generally, rice productivity severely affected due to imbalanced
fertilizer application. Therefore appropriate nutrient management is essentially required to obtain economic rice yield. A
field experiment was conducted at farmer’s field in the village Pirusaryiyan, Sultanpur (U.P.). The site is located near Delhi
bazaar which is situated 20 km away from Kumarganj on Kumarganj- Sultanpur road during kharif 2017-18. The
experiment was arranged on randomized block design with four replications. The treatment consisted of T1-control Control
(No Fertilizer application), T2 –RDF (N-150: P2O5-60: K2O -60:ZnSO4-25 kg/ha), T3-Soil test based recommendation (N140: P2O5-60: K2O-30:S-30:Zn-5:B-2 kg/ha), T4-Indo-Gulf Customized Fertilizers (N-30, P2O5-65, K2O-45, S-12.5& Zn1.25 kg/ha)+N-115 kg ha-1(N-30, P2O5-65, K2O-45, S-12.5& Zn-1.25 kg/ha)+N-115 kg ha-1, T5 -TCL Customized
Fertilizers (N-25, P2O5-65, K2O-42.5, Zn- 2.5& B-0.75 kg/ha) + N-115 kg ha-1 and T6-Farmer’s Practice (N-100, P2O5-40,
K-0, ZnSO4-:10 kg ha-1). The soil of experimental field was silt loam texture, low in organic carbon (0.41%) and low in
available nitrogen (161.46 kg ha-1), phosphorus (15.90 kg ha-1) and medium in potassium (230.00 kg ha-1) and low in
sulphur (9.10 ppm), zinc (0.50ppm) and boron (0.46ppm). Combined application of macro and micro nutrient on soil test
based recommendation significantly higher the growth parameters which was statistically at par with T4 (Indo-Gulf
Customized Fertilizer) and T5 (TCL Customized Fertilizer) and significantly superior over T1 (control), T2 (RDF) and T6
(Farmer’s Practice).

Soil Microbial Enrichment in Agro forestry Systems
Kumari Beauty and Vijay Kant Singh
Birsa Agricultural University, Kanke-834006, Jharkhand
Agroforestry system is a combination of trees with crops in the same area in order to have optimum beneficial
ecological interactions among ecosystem components. One of the major ecosystem services of agroforestry is conservation
of biodiversity in a given geographic location owing to the alarming rate of destruction of forests and extent of soil
perturbation worldwide. Microbial biodiversity as the hub of ecosystem facilitates sustainable agroforestry to mankind by
providing food, fibre and non-timber forest products. Agroforestry system is one of the hopes for progress towards
sustainable developments, ecosystem services through microbial diversity and improvement of soil health. The Litter fall is
a very valuable resource. It has important role to play in soil nutrient dynamics, soil properties and energy transfer. Litter
fall and decomposition are the two main processes accounting for soil enrichment in agroforestry system. Litter fall in soil
has strong bearings in maintenance of hydrological cycles apart from influencing soil properties and ecology. The extent of
enrichment in soil properties depends on the tree species, management practices and the quantity and quality of litter.
Decomposition of various litter components results in conversion of nutrients and their release depends on litter
composition, microbial activity, C: N ratio, temperature, moisture and other factors.The major candidates of importance in
agroforestry include symbiotic nitrogen fixers, non-symbiotic nitrogen fixers, phosphate-mobilizing organisms (mainly
mycorrhizal fungi) and disease-preventing endophytic microbes. Depending on the management and health of agroforestry,
the microbial diversity boost towards tripartite or multiple associations (or consortia) with plant species, which leads to
sustainable developments in favour of incalculable ecosystem services. It has been reported that 63, 50, 48, 67 and 57% of
nutrient uptake returned to soil annually in Dalbergia sisso while 39, 9, 23, 14 and 13 % in Eucalyptus with respect to N, P,
K, Ca and Mg, respectively. Litter fall significantly increased the soil microbial populations and the enzymes activities in
the normal soil while in the saline or the alkali soils, salt concentration affect activity of microbial population and enzyme
activity.The composition of microbial diversity could be managed based on the diversity of tree species and food crops
considered for practice of agroforestry system. Global coordinated efforts in evaluation of microbial biodiversity result in
greater understanding, management of agroforestry systems towards sustainability and reaping the benefit of ecosystem
services.

26

1st National Conference on Identification, Convergence, Implementation & Extension of Science-TechResearch For Sustainable Development (ICIESSD-2019)

Increasing Yield by Incorporating C4 Mechanisms into C3 Plants
Rupesh Kumar and Vivek
Chandra Shekhar Azad University of Agriculture and Technology, Kanpur
The ever increasing human population & the massive rise in atmospheric CO2 & global temperature is a matter to
be tackled. The switch to C4 type of plants or converting C3 plants to C4 type can be the solution to all the above problems
.As it is well established, C4 photosynthesis is the most efficient form of photosynthesis conversion efficiency .Efforts are
being made in this direction for the enhancement of photosynthesis in several C3 plants like rice ,wheat & potato which is
reported to be achieved by insertion of C4 genes into C3 plants. Hence to establish C4 metabolism pathway in C3 plants
leading to its increased efficiency of CO2 assimilation & increased grain production. There are three main strategy which
govern this process such as improving RUBISCO’S performance, over expression of C4 genes ,delaying of leaf
senescence by genetic manipulation of C3 crop through introduction of C4 pathway for crop improvement .It was observed
that the introduction of maize intact PEPC gene in indica rise enhances the photosynthetic rate at higher temperature.
Similarly, the introduction of C4-PPDK gene of maize encoding C4 enzyme pyruvate , orthophosphate dikinase (PPDK)
into rice and expression of C4 –PPDK in transgenic rice line resulted in increased CO2 assimilation rates as compared to in
transformed control plants .In wheat, another important C3 crop, introduction and expression of the maize C4 specific PEPC
gene was found to associate with grain yield increase upto 25-50% in transgenic plant in comparison to wild types.
Therefore, it is concluded that improvement in C3 plants through introduction of C4 genes is a potential target area for
efficient crop production.

Role of Integrated Management Practices for Sustainable Farm Productivity
and Soil Health
Deepak Kumar, Sanjeev Singh and Adesh Singh

Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut, U.P. 250110
Recent approaches to soil fertility management in India are shifting from the chemical management to organic
agriculture, because of both ecological and economic concern. Maintaining the soil health ensures sustainability in crop
productivity. Use of organic manures will help to improve physico-chemical properties of the soils. Organic manures
provide a good substrate for the growth of microorganisms and maintain a favourable nutritional balance and soil physical
properties. To achieve long way sustainability in production, one such strategy to maintain soil fertility for sustainable
production of cereal crops is through the judicious use of organic fertilizers. It has also been brought out that the use of
organic fertilizers meets the need of micro nutrients of crops. Lourduraj (2000) has also reported that the application of
organic manures significantly enhanced the growth attributes and yield of' wheat as compared to the application of
inorganic fertilizers. The inorganic fertilizer application enhances plant growth and yield because it response quickly.
Therefore, farmers apply the maximum amount of inorganic fertilizers to their crops to achieve a higher yield. To minimize
this situation, a combination of inorganic fertilizer with biological ingredients can be a better alternative for crop
cultivation. The continuous use of high level of chemical fertilizers has been led to the problem of soil degradation, which
is being proven detrimental to crop production in our country. The highest available and total nitrogen and phosphorus was
recorded under the treatment combination conventional tillage + 60% recommended dose of fertilizers through
biocompost+20% through neem cake+20% through bio fertilizers. The available and total nitrogen and phosphorus in soil
were found to be higher in the second year as compared to first year. The nutrient concentration was also recorded highest
in the treatment conventional tillage+60% recommended dose of fertilizers through bio compost + 20% through neem
cake+20% through bio fertilizers. The maize grain and straw yield, nutrient uptake, protein content, secondary nutrients and
micronutrients were recorded higher in the treatment combination conventional tillage+60% recommended dose of
fertilizers through biocompost+20% through neem cake+20% through bio fertilizers.

Climate Change Impact on Water Resources and Hydrology
M. Sharath Chandra, K.S. Krishna Prasad, ShipraYadav and R.K. Naresh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Climate change is likely to be an important constraint on water availability in the future. There are considerable
evidences that the global hydrological cycle has already responded to the observed warming over recent decades, through
increased atmospheric water vapour content, changing patterns of precipitation including extremes, reduced snow and ice
cover and changes to soil moisture and runoff. There is a growing consensus that anthropogenic climate change is a real
phenomenon. There is strong evidence that changes to the hydrological cycle have occurred and will continue to do so in
1st National Conference on Identification, Convergence, Implementation & Extension of Science-TechResearch For Sustainable Development (ICIESSD-2019)

27

the future. Given our dependence on water resources and ecosystem services associated with the river system, this means it
is important that appropriate adaptation strategies are developed.In India, water demand for domestic, industrial and
agriculture purposes have already increased many folds which are also influencing the water resource system. In addition,
climate change has induced the surface temperature of the Indian subcontinent by 0.48 ºC in just last century. However,
Ganges–Brahmaputra–Meghna (GBM) river basins have great importance for their exceptional hydro-geological settings
and deltaic floodplain wetland ecosystems which support 700 million people in Asia. The climatic variability like
alterations in precipitation and temperature over GBM river basins has been observed which signifies the GBM as one of
the most vulnerable areas in the world under the potential impact of climate change. Consequently, alteration in river
discharge, higher runoff generation, low groundwater recharge and melting of glaciers over GBM river basin could be
observed in near future. The consequence of these changes due to climate change over GBM basin may create serious water
problem for Indian sub-continents. Climate models suggest further substantial changes to the hydrological cycle in the
future under scenarios of GHG emission. Although there is considerable uncertainty in projected patterns of precipitation at
the regional scale, the Intergovernmental Panel on Climate Change (IPCC) fourth report (AR4) suggests that precipitation
and average annual river runoff are likely to increase in themed latitudes and some areas of the humid tropics but likely to
decline in many semiarid regions, notably in the tropics. The development of climate change adaptation policy is in its
infancy. Success in this requires a two-way communication between climate scientists and users of climate info. Further
work should explore the link between climate change and real-world decision-making. Overall, in the context of large
uncertainty in climate change impact projections, adaptation strategies should stress flexibility and resilience to future
changes, including the adoption of water-efficient technologies and practices.

Impact Assessment of Agriculture Science-Tech-Research on EcosystemA Critical Literature Survey
Shivani Kundu
Teerthankar Mahaveer University, Moradabad
Research has a position to play in society’s attempt for sustainable progress. This is absolutely true for agricultural
research, since agriculture is at the cycle between numerous sustainable development goals. Yet, generally accepted
methods for linking research outcomes to sustainability impacts are missing. We conducted a review of scientific literature
to analyze how impacts of agricultural research were assessed and what types of impacts were covered. This paper
identifies and analyzes salient research factor and high-frequency terms using aggregated and multiple-source literature
records related to the effects of agricultural chemical inputs on the ecosystem. In terms of agricultural chemical inputs,
major attention is given to pesticides and fertilizers. With respect to the impact of agricultural inputs, pollutant formation
and transferring process, nitrogen and phosphorous cycles, impact assessment indicators, as well as pollution prevention
and reduction strategies are considered in this literature survey.

Royal Jelly: A Vital Mineral Supplement
Sapna Tiwari and Pramod Mall
G.B. Pant University of Agriculture and Technology, Pantnagar- 263145 (U.S. Nagar) Uttarakhand
The aim of the current study was to analyze royal jelly samples for selected mineral elements. A total of five RJ
samples were collected in five consecutive months viz. January to May, 2018 from Apiary at G.B. Pant University of
Agriculture and Technology, Pantnagar, Uttarakhand. The analytical procedure included microwave digestion of RJ
samples with 5% HNO3, followed by instrumental measurement. Each prepared sample was subjected to atomic absorption
spectrophotometer for the quantification of Ca, Mg, Zn and Fe. In the study an average concentration of Ca, Mg, Zn and Fe
was obtained 58.85mg/100g, 57.42mg/100g, 0.82mg/100g and 6.62mg/100g of RJ sample, respectively. The analysis
showed a correlation between the concentration of mineral elements and harvesting time of respective RJ sample. Modern
agricultural practices and the use of agrochemicals have all contributed to the less nutritious food. Today, we cannot rely on
diet alone; we will have to include supplements in our diet too. The present investigation revealed the richness of mineral
elements in royal jelly, which seems to be a best supplement to get minerals essential to life sustaining processes in human
body.
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Genetic Variability and Correlation Studies in Black Gram (Vigna mungo [L.]
Hepper) with Reference to Seed Yield and Its Components
Bhanu Partap, Mukesh Kumar, Vipin Kumar and Arvind Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut (U.P.)
The present investigation was carried out with 40 diverse genotypes of Black gram at Crop Research Centre of
Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut, U.P. Observations were recorded on various
characters viz. days to 50% flowering, days to maturity, plant height, number of primary branches per plant, number of pods
per plant, pod length, number of seeds per pod, biological yield per plant, test weight, harvest index, and grain yield per
plant. Analysis of variance revealed substantial amount of variability for all eleven characters. It indicates the wide
spectrum of variability among the genotypes. High phenotypic coefficient of variance (PCV) and genotypic coefficient of
variance (GCV) were observed for plant height, number of pods per plant and number of primary branches per plant,
moderate (10-20%) for biological yield per plant, pod length, days to 50% flowering, number of seeds per pod, grain yield
per plant, harvest index and days to maturity and low (<10%) for test weight. Further, the estimate of phenotypic coefficient
of variance was higher in magnitude than the respective genotypic coefficient of variance for all the characters indicating
the important role of environment in the expression of characters. So, those characters would be more effective to improve
the crop. Highh2 was recorded for all the characters taken under study. High heritability coupled with high genetic advance
observed for plant height only indicating that the heritability is due to additive gene action and simple selection for this trait
could be practiced for improving it. Grain yield per plant revealed positive and significant correlation with, biological yield
per plant, number of pods per plant, number of seeds per pod, test weight, plant height, number of primary branches per
plant and pod length both at phenotypic and genotypic level. Path coefficient analysis exhibited high to very high positive
direct contribution of biological yield per plant and day to maturity recorded the high direct effect on grain yield per plant
along with highly significant correlation in the desirable direction towards grain yield per plant indicated the true and
perfect relationship between grain yield and these characters suggesting direct selection based on the characters would help
in selecting the high yielding genotypes in black gram.

Studies on Genetic Diversity Analysis in Black gram (Vigna mungo L. Hepper)
Genotypes under Western U.P. Conditions
Bhanu Partap, Mukesh Kumar, Vipin Kumar and Arvind Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut (U.P.)
The present investigation was carried out with 40 diverse genotypes of Black gram at Crop Research Centre of
Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut, U.P. Observations were recorded on various
characters viz. days to 50% flowering, days to maturity, plant height, number of primary branches per plant, number of pods
per plant, pod length, number of seeds per pod, biological yield per plant, test weight, harvest index, and grain yield per
plant. Analysis of variance revealed substantial amount of variability for all eleven characters. Mahalanobis (D2) static
revealed considerable genetic diversity among the genotypes. Genotypes were grouped into 5 clusters. Cluster I was the
largest including 14 genotypes. The intra cluster distance among various clusters exhibited maximum intra cluster distance
for cluster III and lowest intra cluster distance was reported for cluster II. The maximum intra cluster distance was because
of wide genetic diversity among its genotypes. The highest inter cluster distance was revealed between cluster IV and V.
The clearly indicates that the genotypes included in this cluster are having broad spectrum of genetic diversity and could
very well be used in hybridization programme of blackgram for improving grain yield. The minimum inter cluster distance
was revealed between clusters I and VII. It is suggested that, crosses among the parents belonging to most divergent
clusters would be expected to manifest maximum heterosis and also wide variability of genetic architecture.

Multivariate Analysis to Estimate Phenotypic Diversity in Green Gram
(Vigna radiata (L.) Wilczek) Genotypes under West Uttar Pradesh
Conditions for Economic Yield
Mukesh Kumar, Vishnu Kumar, Bhanu Partap, Vipin Kumar and Arvind Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut (U.P.)
The present investigation was carried out with fifty diverse genotypes of green gram at Crop Research Centre of
SardarVallabhbhai Patel University of Agriculture and Technology, Meerut, U.P.to examine the genetic divergence among
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the genotypes. All the fifty genotypes of green gram were grown in randomized block design during ziad 2017with 3
replications in 4 row plot of 4 meter length. Observations were recorded on various characters viz; days to 50% flowering,
days to maturity, plant height, number of primary branches per plant, number of pods per plant, number of seeds per pod,
pod length, biological yield per plant, harvest index, test weight and seed yield per plant.Analysis of variance revealed
substantial amount of variability among the genotypes for all the characters, under study, indicated wide spectrum of
variability among the genotypes. The results of genetic divergence analysis indicated the presences of high amount of
genetic diversity among the genotypes were taken up for the study. The 50 genotypes of green gram were grouped into six
clusters based on Mahalanobis D2analysis. Cluster II was largest with 13 genotypes followed by (12 genotypes), cluster V
(8 genotypes), cluster I (7 genotypes), cluster VI (6 genotypes) while cluster IV (4 genotypes), This visualize that the
genotypes grouped within a particular cluster are more or less genetically similar to each other and apparent wide diversity
is mainly due to the remaining genotype distributed over rest of the other cluster. The highest inter cluster distance was
found between cluster I and VI followed by distance between cluster I and IV indicating wide divergence among these
clusters, whereas the lowest inter cluster difference was reflected between clusters I and II. The highest intra cluster
difference was expressed by the cluster V and lowest by the cluster VI.

Determination of Selection Criteria with Reference to Character Association and
Path Coefficient Analysis in Green Gram (Vigna radiata (L.) Wilczek) Genotypes
for Grain Yield and Its Component
Mukesh Kumar, Vishnu Kumar, Bhanu Partap, Vipin Kumar and Arvind Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut (U.P.)
An experiment was carried out at Crop Research Centre of Sardar Vallabhbhai Patel University of Agriculture and
Technology, Meerut, U.P. withfifty diverse genotypes of green gramto study the character association and path-coefficient
analysis.Each genotype Consider representing one treatment. The experiment was laid out in randomized block design
(RBD) with three replications. Analysis of variance revealed highly significant differences among the genotypes for all
studied characters. Seed yield per plant exhibited highly significant and positive correlation with harvest index, test weight,
number of pods per plant, number of seeds per pod, number of primary branches per plant, biological yield per plant and
pod length at both (genotypic and phenotypic) level. This might be due to linkage of genes determining these characters.
Thus, it can be inferred that selection based on any one of these characters either alone or in combination, will help to
identifying high yielding genotypes. Genotypic correlation was of higher magnitude as compare to their corresponding
phenotypic correlation in most of the character combination, thereby, suggesting strong inherent association between
genotypic and phenotypic level. Path coefficient analysis showed that harvest index, biological yield per plant, number of
pods per plant, number of seeds per pod, test weight and pod length were the most important characters, controlling directly
to seed yield. Whereas, number of pods per plant, number of primary branches per plant, number of seeds per pod, test
weight, harvest index and biological yield per plant characters may improve seed yield indirectly.

Assessment of Genetic Variability, Heritability and Genetic Advance in Green
Gram (Vigna radiata (L.) Wilczek) Genotypes for Various Quantitative Characters
Mukesh Kumar, Vishnu Kumar, Bhanu Partap, Vipin Kumar and Arvind Kumar
SardarVallabhbhai Patel University of Agriculture & Technology, Meerut (U.P.)
A field trial was conducted to assess the magnitude of genetic variability, heritability and genetic advance for various
quantitative characters using fifty diverse genotypes of green gram (Vigna radiata (L.) Wilczek). The characters under
study were namely, days to 50% flowering, days to maturity, plant height, number of primary branches per plant, number of
pods per plant, number of seeds per pod, pod length, biological yield per plant, harvest index, test weight and seed yield per
plant. Analysis of variance revealed highly significant differences among the genotypes for all the eleven characters,
indicating wide spectrum of variability among the genotypes. High genotypic and phenotypic coefficient of variation was
observed for plant height, number of primary branches per plant, biological yield per plant, pod length, harvest index and
seed yield per plant and moderate was observed for number of pods per plant, number of seeds per pod and test weight.
High heritability coupled with high genetic advance was observed for plant height. Improvement in seed yield can be made
by selecting that yield contributed trait having high heritability coupled with high genetic advance. High heritability value
coupled with moderate genetic advance was recorded for biological yield per plant and harvest index indicating that these
characters were less influenced by environments but governed by both additive and non-additive gene action. High
heritability with low genetic advance was recorded for days to 50% flowering, days to maturity, number of primary
branches per plant, number of pods per plant, number of seeds per pod, pod length, test weight and seed yield per plant,
thus, indicated these traits were under the control of non-additive gene action.
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Production Potential and Yield Behaviour of Wheat (Triticum aestivum L.)
as Influenced by Sowing Methods and Seed Rate
Sanjeev Singh and Adesh Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Wheat (Triticumaestivum L.) belongs to family poaceae/gramineae and is the major staple food crop of the world. It
is primarily used as a staple food providing more protein than any other cereal crop (Iqtidaret al., 2006). It is believed that
wheat originated in south western Asia from where it spread to other parts of Asia, Europe, Africa and America. There is no
uniformly recommendation by the agronomists regarding the seed rate for unit area. A seed rate of wheat as low as 5kg ha-1
can give high yield than recommended seed rate ie., 100 kg ha-1. Thus, to obtain high grain yield an appropriate planting
method and seed rate for optimum yield of bread wheat is required. There are different factors for low production of wheat.
Amongst many factors, crop production, the patter of planting greater significance, as it is not only determined the proper
crop stand establishment but also the production of individual plant through balancing the plant to plant competition and
facilitating the conversion of light energy to harvest yield of crop. Beside other agronomic factors, seed rate and sowing
methods are major factors which determine the crop vigor and ultimate yield (Korreset al., 2002). Wheat is planted through
broadcasting on a large area after rice and cotton harvesting particularly. Broadcasting not only requires higher seed rate but
also results in lower plant population, whereas drill sowing method is recommended because of its uniform seed
distribution. Drilling method of sowing at seed rate of 100-125 kg/ha is optimal for yield and quality of wheat grains,
because the seed sowing method and seed rate distribute seed uniformly and desired depth which provide appropriate depth
for seed germination and crop establishment. Results obtained from various field studies suggested that the maximum grain
yield of wheat can be achieved upto 200 kg/ha seed rate through drilling due to proportionate distribution of seed rate and
better start as compared to the broadcast method. Further, broadcasting method of sowing is considered to be inferior than
others.

Organic Farming in India: for Food, Nutritional and Ecological Security
Adesh Singh and Sanjeev Singh
Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut U.P. 250110
Increasing consciousness about conservation of environment as well as health hazards associated with agrochemicals
and consumers' preference to safe and hazard-free food are the major factors that lead to the growing interest in alternate
forms of agriculture in the world. Globally, consumers are increasingly looking forward to organic food that is considered
safe and hazard-free. The Approximate global market for organic food is 31 billion $. Worldwide, over 130 countries
produce certified organic products in commercial quantities (Anonymous, 2011). Organic agriculture can be defined as a
holistic food production management system, which promotes and enhances agro ecosystem health, including biodiversity,
biological cycles and soil biological activity. It emphasizes the use of management practices in preference to the use of offfarm inputs, taking into account that regional conditions require locally adapted systems. This is accomplished by using,
wherever possible, agronomic, biological and mechanical methods, as opposed to using the synthetic materials, to fulfil any
specific function within the system. Organic agriculture is one, among the broad spectrum of production methods that are
supportive of the environment. The demand for organic food is steadily increasing both in the developed and developing
countries with an annual average growth rate of 20-25% (Alvares, 1999). Organic agriculture, without doubt, is one of the
fastest-growing sectors of agricultural production. However, there are certain issues that should be clarified before we go
for a large-scale conversion to organic agriculture. In India, vast stretches of arable lands, which are mainly rainfed and
found in the North-eastern region where negligible amount of fertilizers and pesticides are being used and have low
productivity, could be exploited as potential areas for organic agriculture. Considering the potential environmental benefits
of organic production and its compatibility with integrated agricultural approaches to rural development, organic agriculture
may be considered as a development vehicle for developing countries like India, in particular. Organic farming has lots of
advantages such as lower cost of production, enhance the soil nourishment, organic farming is resistant to pest and disease,
increasing drought tolerant and environment friendly, in contrary to this organic farming has also some disadvantages
which are initially lower productivity, require specific skill and time consumer. Presently, the organic farming has
emerged as an alternative system of faming which not only addresses the quality and sustainability concerns, but also
ensures a debt free, profitable, livelihood, ecological and biodiversity conservation options.
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Economical Efficacy of Diuron as a Weed Control Option in Rainfed Cotton
Varsha N., M. Madhavi, T. Ramprakash and K. B. Suneetha Devi
College of Agriculture, PJTSAU
An experiment was conducted in red and black soils during kharif 2017 to study the bioefficacy of diuron with
sequential application of herbicides for weed control in cotton. Among the treatments, preemergence application of diuron
80% WP at 0.5 kg ha-1, 0.75 kg ha-1 and 1.0 kg ha-1 and pendimethalin 38.7% CS at 677 g ha-1 which were fb post
emergence application of pyrithiobac sodium + quizalofop p ethyl, intercropping with sunhemp, polymulch, mechanical
weeding thrice at 20, 40, 60 DAS and unweeded control. The experiment was laid out in randomised block design
replicated thrice. Mallika Bt variety of cotton with a seed rate of 2.5 kg ha-1was sown for the experiment. One-two seeds per
hill were sown at a spacing of 75cm X 75 cm to facilitate the use of power weeder in both directions in case of mechanical
weeding.The kapas yield was higher with polymulch and mechanical thrice at 20, 40 and 60 DAS. Among the herbicides,
diuron 1.0 kg ha-1 PE fb pyrithiobac sodium + quizalofop p ethyl PoE in red soil and diuron 0.75 kg ha-1 PE fb pyrithiobac
sodium + quizalofop p ethyl PoE in black soil registered higher kapas and stalk yields. Considering the economic indices,
higher net and gross returns were realized with polymulch (Ä149630 ha-1, Ä104741 ha-1), mechanical weeding thrice
(Ä91079 ha-1, Ä46763 ha-1) and among the herbicides, diuron 1.0 kg ha-1 PE fb pyrithiobac sodium + quizalofop p ethyl
PoE in red soils and diuron 0.75 kg ha-1 PE fb pyrithiobac sodium + quizalofop p ethyl PoE in black soil recorded higher
returns. However the B: C ratio was significantly highest with diuron 1.0 kg ha-1 PE fb pyrithiobac sodium + quizalofop p
ethyl PoE (2.12) in red soils and diuron 0.75 kg ha-1 PE fb pyrithiobac sodium + quizalofop p ethyl PoE (2.86) in black soil.
Higher B: C ratio with sequential use of PE and POE herbicides which might be due to increased seed cotton yield due to
least weed competition throughout growing season and reduced cost of cultivation.

Effect of Climate Change in Sorghum Crop
Mayank Chaudhary and S.P. Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
An attempt was made to evaluate the impact of climate change on the crop productivity of sorghum [Sorghum
bicolor (L.) Moench] under different crop residue and nutrient management systems in a small holder farming system. The
impact of crop residue management on grain yield was lower under climate change weather conditions than under different
weather conditions. This can be recognized to higher soil moisture stress which also contributed to lower rate of soil carbon
decomposition in the top soil. The results also show a quadratic relationship between climate variables and yield i.e. as
temperature and rainfall increase, crop yield initially increases up to a threshold level, and then decreases. Comparison in
grain yield under different weather conditions, there was a 20% reduction in grain yield as a result of climate change when
no fertilizer was applied compared with a yield increase of 4% with the application of 40 kg N and 30 kg P ha-1.

Identification of Salinity, Secondary Salinity & Water Logging Areas through
Precision Technology
Avadhesh Kumar Koshal and S.B. Sharma
Motherhood University, Roorkee, Haridwar (UK.) 247661
The IRS –1D Image data (FCC of March & May 2000) have been used to detect and assess the salt affected and
waterlogged areas and crop through a combination of visual and digital techniques. The area lies in Eco region 2 (M9E1),
between geo-coordinates 30° 00` to 30° 15` N & 76° 30` to 76° 45` E. The precision technology remote sensing and GIS
are powerful tools, which could be effectively used to study the dynamic behavior of waterlogged areas. Soil salinity has
been brought about by natural or human-induced processes and is a major environmental hazard. Crop growth reduction
due to salinity is generally related to the soil in osmotic potential of the root zone. High soil salinity can also cause nutrient
imbalances. The extent of saline & alkali soils in India 6.75 ha & salinity areas in major states are in Uttar Pradesh, Gujarat
, West Bengal, Rajasthan, Punjab & Maharashtra. Saline soil generally contains “white or greyish pluffy.Secondary
salinization develops as a result of prolonged irrigation, poor quality of irrigation water, farming methods and cropping
patterns. Remote sensing and GIS software namely, ERDAS imagine, ARC GIS, ARC VIEW and ILWIS were utilized to
analyses digital remote sensing data for the preparation of a digital database on salinisation. With the major objectives to
map salt affected soils and secondary salinisation of soils using satellite remote sensing data through visual interpretation
and digital techniques and to characterize spectral characteristics of crop (wheat) influenced by salinity/ secondary
salinisation this research work was commenced. The salt affected soils usually appear in tones of bright white to dull white
with medium to coarse texture on Standard FCC due to the presence of salts, on soil surface. The waterlogged/ ponded
areas appear on the FCC image in dark blue to a black tone with a smooth texture. In the future multi-temporal satellite
images should be used for continuous monitoring of the waterlogging and salinity dynamics in the region.
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Cationic Guar Gum : Synthesis and Characterization
Rakhi Tyagi, Vineet Kumar, Ajeet Kumar Lakhera and Pradeep Sharma
Forest research Institute, Dehradun
Guar gum is a noble agrochemical, composed of linear chain of (1-4)-β-D mannopyranose with α-D-galactopyranose
units attached by (1-6) linkages, in a ratio 1.5 to 2. It is extracted from the seeds of annually growing shrub
Cyamopsistetragonalobus(family leguminosae). It is widely cultivated in Asian subcontinent mainly in India and Pakistan,
contributing about 80% to total world production. Due to its unique rheological properties in aqueous systems, guar gum is
widely used in industries for varied end use applications. However, native guar gum possesses fast biodegradability, lower
water solubility, turbidity in aqueous dispersions, lesser self life etc., which can be improved by modification of native
gum. The free hydroxyl groups in polysaccharide, provides an opportunity to introduce diverse functional groups which can
be used to introduce required physicochemical properties. Among various derivatives of guar gum cationic derivatives are
of immense application in industries including such as paper, pharmaceutical, pharmaceutical etc. In present study, we
aimed to modify native guar gum to produce cationic derivatives and its characterization. Quaternization of guar gum was
carried out in alkaline aqueous solvent system to obtain products with varied degree of substitution (DS). Effect of various
reaction parameters viz. amount of (3-chloro-2-hydroxypropyl)-trimethylammonium chloride (CHPTAC), NaOH, gum
liquor ratio, reaction time and temperature etc. were studied with reference to degree of substitution. The optimized reaction
conditions (DS =0.244) comprised of 1.33 mole /AGU of CHPTAC, 5 moles/AGU of NaOH and 1:10 gum & liquor ratio at
50°C for 5hrs. Further, the guar gum powder and split was also derivatised using CHPTAC in chemical reactor for
industrial aspects. The optimized cationic products as well as native guar gum were characterized by FTIR and 1HNMR,
13
CNMR, 135-DEPT spectroscopic methods. Rheological behaviour of cationic

Response of Early Maturing Sugarcane Genotypes (Varieties) to Varied Row
Spacing with Farmer’s Participation
Vikas Kumar1, Satish Kumar1, D.P.Singh2 and B.S.Tomar3
1

2

Krishi Vigyan Kendra, (S.V.P.U.A&T., Meerut.) Shamli,
KrishiVigyan Kendra, (S.V.P.U.A&T., Meerut.) Nagina, Bijnor
3
Teil, Sugar Unit, Deoband, (Saharanpur)

Row spacing has a pivotal role in enhancing sugarcane yield and improving its quality. Selection of an appropriate
variety is one of the most important non monetary input deciding the production and productivity of sugarcane. Field
experiment was conducted at farmer’s field of district Saharanpur, U.P. during 2016-17 and 2017-18 to study the effects of
different row spacing on yield and quality of early maturity elite sugarcane genotypes/ varieties. The response of six elite
genotypes to varied row spacing (90 to 150 Cm) was studied. The experiment was laid out in split-split polt design with
thee replications (individual farmers field treat as one replication). The newly released Co-0238 early genotype was found
more promising amongst six elite genotype in terms of yield (94.81 t/ha) and juice quality ieBrix(21.80), sucrose(20.22),
CCS%(14.21), purity (86.15), higher cane and CCS yields. Plantings sugarcane at 120 cm row spacing was found beneficial
in improving the cane and CCS yield than 150 cm of row spacing. Based on the results of the farmer’s field experiment, it
is concluded that for realizing maximum cane yield, cultivation of elite sugarcane genotype Co-0238 at 120 cm row spacing
in sub tropical region.

Farmers Participatory Varietal Evaluation of Newly Release Sugarcane Varieties
under Spring Trench Planting Technique
Vikas Kumar1, Satish Kumar1 and B.S.Tomar2
1

Krishi Vigyan Kendra, (S.V.P.U.A&T., Meerut.) Shamli,
2

Teil,Sugar Unit, Deoband, (Saharanpur)

Optimum time of planting of sugarcane in different agro-climatic zones is one of the most important factor that
provide the favorable environment to achieve higher sugarcane and sugar yields. Sustainable sugarcane productivity is
among the challenges in the era of climate change and food security. Planting dates being an ecological factor can be
utilized for allowing cane cultivation in different cropping patterns. A field experiment was conducted for three consecutive
cropping seasons (spring) during 2015-16, 2016-17 and 2017-18 at farmer’s field of district Saharanpur, Uttar Pradesh,
India. to evaluate the performances of eight sugarcane varieties/genotypes viz., Co.0238, Co 118, Co.98014, CoSa 88230
with six early standards (Co-0238, Co-0118, Co-98014, CoSa 88230, CoSa-8436, CoSa-95255) and two mid late
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standards(CoSa-767,CoSa-8432,) in respect to qualitative and quantitative inherited characters. Among the eight
varieties/genotypes with five standards studied, sugarcane variety Co-0238 was the most desirable variety for germination
%, sucrose%, cane yield, CCS% and CCS t/ha at harvest.

Assessment of Genetic Diversity in Wheat Genotypes under Different
Environmental Condition (Early and Late Sowing)
Anuj Kumar1, Ravi Singh Thapa1, Tejbir Singh1 and Pooran Chand2
1

Department of Genetics and Plant Breeding, Kisan P.G. College, Simbhaoli (Hapur) 245207
2
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110

In crop improvements and varietal development programme, genetic diversity is useful to achieve the desirable
recombinants in segregating generations. In the present study forty wheat genotypes were evaluated to study the nature and
magnitude of genetic diversity under different environmental condition (early sowing and late sowing) during rabi season
2017-18. The experiment was conducted at research farm of the department of genetics and plant Kisan P.G. College,
Simbhaoli Hapur (UP) as randomized block design with three replications. Analysis of variance revealed significant
differences in both environments (early and late) for all the characters studied. Highest GCV and PCV were observed for
flag leaf area, no. of tiller per plant and grain yield in both environments. High heritability was observed for plant height,
days to 50% heading and grain yield for early sowing while in late sowing condition heritability were highest for plant
height, gluten content and grain yield. Biological yield and harvest index were highly positive and highly significant for
yield under both environments. Path analysis showed that biological yield and harvest index have positive and direct effect
in both environments. Genetic divergence analysis , using Mahalanobis ‘s D2 statistic grouped all the genotypes into seven
clusters of early sowing and into six clusters of late sowing and pooled. Maximum inter cluster distance were observed
between cluster VI and IV in early sowing while maximum inter cluster distance was observed between cluster III and II in
Late sowing on the bases of divergence analysis it may be suggested that maximum hetrosis and good recombinants could
be obtained in crosses between the genotypes of clusters which showed highest inter cluster distance and these genotypes
can be utilized in crop improvements.
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Theme 2
Biotechnology: Improving Agriculture and Animal Welfare
Effect of Calcium for the Shoot Proliferation of Three Cultivars of Tomato
(Lycopersicon esculentum MILL.)
Anshu Rani1, Priyanka1,Varun Tomer1, Neelesh Kapoor2 and Sandeep Kumar3
1

2

DNIET, NIMS University, Jaipur (Raj.)
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
3
Shobhit University, Meerut (U.P)

Tomato is most widely used vegetable. As per its economic value and its need in the society, the investigation over
tomato was taken place. The effect of calcium was investigated over three cultivars (Angoorlata, K5-7, A3ad-8) of Tomato
(Lycopersiconesculentum MILL.) to pass over the challenges related to its cultivation. Seeds of three cultivars were
sterilized and then transferred to hormone medium and stem were taken as explant for further investigation. The explants
were cultured on MS medium supplemented with various concentrations of cytokinins individually 1.0–5.0 mg/l BAP. Five
weeks old multiple shoots were transferred on modified MS medium containing calcium (CaCl2.2H2O) 200-1000 mg/l with
BAP 1.0 – 5.0 mg/l were observed. Ten weeks old cultures were recorded with maximum number of shoot in MS medium
with CaCl2.2H2O (600 mg/l) with BAP 3.0 mg/l. Moreover 85% of them were able to regrow when subculture on same
medium.

Study on Ethanol Production from Different Agro- Based Substrate by Using
Yeast Cultures
Kavindra Singh, Suresh Chandra, Vaishali, Vipul Chaudhary and Sunil
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Studies were conducted to analyse the characteristics of different types of agro waste material. The increasing
demand for ethanol for various industrial purposes such as alternative source of energy, industrial solvents. Using ability of
Saccharomyces cerevisiae and Saccharomyces pastorianusto produce ethanol from banana peels, rot apple and sugarcane
baggage beet waste. Yeast S. cerevisiae and S. pastorianusexhibited the best attributes for ethanol production. These
agricultural waste beet waste are readily, despite their rich carbohydrate content and other basic nutrient that can support
yeast growth. The effect of the temperature (30̊ 0C & 37̊0 C) of the production efficiency of ethanol in different agro waste
material by using of different yeast culture. The fermented sample of alcohol will be treated with known volume of
dichromate, part of this dichromate is used in this reaction & the remaining part of it will be titrated against hypo solution.
(Sodium thiosulphate). The utilized dichromate will be calculated & concentration of alcohol present in the given distillate
will be easily determined. It was found that the ethanol estimation of different strain at different temperature the
Saccharomyces cerevisiae at 37°C had given highest ethanol percentage in all respect.

A Genetic Marker for Chickpea Seed Size
Debasis Chattopadhyay
National Institute of Plant Genome Research, New Delhi 110067
Chickpea (Cicer arietinum L.) is the third most important food legume crop. Seed size is the most economically
important trait for chickpea. To understand the genetic regulation of seed size in chickpea, the present study established a
three-way association of CT repeat length variation of a simple sequence repeat (SSR) in myo-inositol monophosphatase
gene (CaIMP) with seed weight and phytic acid content by large scale validation and genotyping in a set of genetically
diverse germplasm accessions and two reciprocal intra-specific mapping populations. Germplasms and mapping individuals
with CT repeat-length expansion in the 5’ untranslated region of CaIMP exhibited a pronounced increase in CaIMP protein
level, enzymatic activity, seed-phytate content and seed weight. A chickpea transient expression system demonstrated this
repeat-length variation influenced the translation of CaIMPmRNA, apparently by facilitating translation initiation. Our
analyses proposed that the SSR marker derived from 5’ UTR of a CaIMP gene is a promising candidate for selection of
seed size/weight for agronomic trait improvement of chickpea.
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Combined Stresses in Plants: Concept and Current Understanding
Muthappa Senthil-Kumar
National Institute of Plant Genome Research (NIPGR), Aruna Asaf Ali Marg, New Delhi 110 067, India
In nature, plants are simultaneously exposed to a combination of biotic and abiotic stresses that limit crop yields.
Recent evidences suggest that under combined stress plants exhibit unique physiological and molecular responses, in
addition to several shared responses as part of their stress tolerance strategy. Our team found that these tailored unique
responses occur only in plants exposed to simultaneous stresses and this information cannot be extrapolated from individual
stress studies. In this talk, I will compare the negative and positive effect of simultaneous drought and pathogen infection
on tomato plants and highlight the tailored strategies adapted by them under combined stress. In tomato, we have
established the methodology for studying combined stress impact and stress interaction at plant interphase. Our study
revealed the nature of Ralstonia solanacearum interaction under different moisture regimes and its infection dynamics in
tomato plants. We have measured several physio-morphological responses of tomato plants with the aim to study the net
impact of stress combinations and the interaction of R. solanacearum with tomato under different soil moisture status.
Findings from these studies will be presented.

Next-Generation Molecular Breeding for Crop Improvement
Swarup K. Parida
National Institute of Plant Genome Research (NIPGR), New Delhi, India
In recent years, rapidly changing climatic conditions have drastically hampered crop production all over the world.
The current yield gain trends in crop production already seems insufficient to feed the everincreasing world population.
Molecular plant breeding is considered one of the most potent technology to further improve the crop yield and its
productivity under climate change scenario. Early success of molecular breeding in developing high-yielding stress tolerant
varieties have already provided glimpses of its huge potential for increasing crop production. Despite this efficiency,
application of molecular breeding techniques for crop improvement remained limited, due to unavailability of large number
of genome-wide informative molecular markers as well as rapid, non-laborious and cost-efficientmarker genotyping assays.
The advent of next-generation sequencing (NGS) technologies in last decade have made it possible to genotype
numerouscore/minicore germplasm accessions and mapping/mutant population with thousands of SSR (simple sequence
repeat) and SNP (single nucleotide polymorphism) markers in extremely cost and time-efficient manner. In addition to
diverse technological advances, various methodological innovations for efficient and cost-effective quick high-throughput
genotyping methods such as different low-scale multiplexed genome resequencing assays, have further popularized
application of NGS for genomics-assisted crop improvement. Utilizing the power of NGS, many novel approaches for rapid
identification genes regulating important agronomic traits such as QTLseq and MutMap have been developed and since
been successfully employed to identify many important major QTLs and candidate genes underlying diverse a/biotic stress
tolerance and yield traits in crop plants. In addition to this, integrated use of various genomics-assisted breeding strategies
such as high resolution QTL/eQTL mapping, map-based cloning,gene-based association mapping, genome-wide
association study (GWAS)and molecular haplotyping have also proved fruitful in rapid genetic dissection of complex yield
and stress tolerance traits in crops. Availability of diverse NGS-derived biological information such as genetic,
transcriptomic and epigenetic information provides unique opportunity to integrate multi-layer omics data to better
understand the regulation of complex traits in crop plants. Now with unprecedented decay in sequencing cost due to
development in sequencing chemistries, the major challenge lies in development of computationally efficient algorithms
and powerful mathematical models capable of making accurate predictions. Although traditional breeding will continue to
be relevant, with ongoing advancements in sequencing technologies as well as innovations of new analytical methods and
population designs, next-generation molecular breeding is expected to play major role in development of high-yielding,
nutrient-rich and climate resilient crop varieties in the near future.

Tissue-Specific Manipulation of Glucosinolate Accumulation in Indian Oilseed
Mustard by Genetically Engineering GTR1 and GTR2 Transporters
Juhi Kumari, Rehna Augustine, Deepti M. Nambiar and Naveen C. Bisht
National Institute of Plant Genome Research, Aruna Asaf Ali Road, New Delhi-110067, India
Glucosinolates are sulphur and nitrogen containing secondary metabolites present specifically in Brassicaceae
family. On hydrolysis by thioglucosidases called myrosinases, glucosinolates produce different bioactive products which
have potent role in plant defense. In contrast, some glucosinolates and their degradation products also possess anti-nutritive
and toxicological effects on consumption. Hence development of Brassica varieties low in certain glucosinolates, while
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having uncompromised plant defense, is a key thrust in Brassica breeding programmes. Differential accumulation of
glucosinolates exists within plants which is maintained by its biosynthesis and transport from sourceto the sink tissues.
GTR1 and GTR2, two members of the nitrate/peptide transporter family, are high affinity, proton dependent symporters
specific for glucosinolates. To the core of our hypothesis is the strategy that glucosinolates levels across different plant
tissues could be engineered by targeted manipulation of glucosinolate transporters, GTR1 and GTR2. In this context, a
series of RNAi silencing lines were generated against GTR1 and GTR2genes in B. juncea (cv. Varuna, a high glucosinolate
variety). Glucosinolate estimation of the GTR(RNAi)lines showed 60-70% decrease in seed glucosinolate
content.However, leaf glucosinolate content was significantly increased in GTR2 silencing lines and reduced in GTR1
silencing lines compared to the non-transformed wild-type control plants. Further, feeding assay with one of the generalist
pests, Spodoptera litura, showed altered fitness amongst GTR1, GTR2 and GTR1/GTR2 silencing lines.Our study thus
demonstrates the potential strategy for manipulating the glucosinolate transporter for removal of anti-nutritive
glucosinolates from seeds while enhancing plant fitness of Brassica crops.

Different Physiological and Molecular Aspects of Blue Green Algae Spirulina
Mohini, Sarika Tyagi, Y. Vimala and Devendra Kumar
Department of Microbiology, C. C. S. University, Meerut, India
Cyanobacteria, also known as blue-green algae, cyanoprokaryotes and cyanophytes, are photosynthetic prokaryotes
comprising a single phylogenetic group within the domain bacteria.They have photosystems I and II and use water as an
electron donor during photosynthesis, leading to the production of oxygen. Several cyanobacteria can also perform
anoxygenic photosynthesis using only photosystem I if electron donors such as hydrogen sulphide are present.
Cyanobacteria have a long evolutionary history and documented fossil records date back to about 3500 million years ago.
One of the most important cyanobacteria is Spirulina which is also called super food because it has many nutraceuticals
values. It is commercially produced in large outdoor ponds under controlled conditions. Potential health benefits of
Spirulina are mainly due to its chemical composition, which includes proteins (the highest protein content of any natural
food, 55–70 %), carbohydrates, essential amino acids, minerals (especially iron), essential fatty acids, vitamins and
pigments. In this respect, three major bioactive components of Spirulina, the protein phycocyanin (a biliprotein pigment),
sulfated polysaccharides and gamma linolenic acid seem to play significant roles in imparting improved human body
functions. Phycocyanin operon locus (cpcB-IGS-cpc-A) and 16S rRNA aspects are also studied in present study.

Metal-Based Nanoparticles (MNPs): Tools for Crop Abiotic Stress Amelioration
Rekha Dixit, Pankaj Kumar, Neelesh Kapoor, Sweta Mishra, Naresh Pratap Singh and
Sandeep Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110

Abiotic stress adversely affects crop productivity and crop yield globally. Among abiotic stresses, drought, salinity,
heavy metals, low temperature and high temperature are the major environmental constraints that negatively influence all
stages of plant growth and cause huge agriculture losses. Metal based nanoparticles have potential to revolutionize
agriculture by enhancing tolerance of crops towards abiotic stress. By upregulating the activities of antioxidant enzymes
like, Super oxide dismutase (SOD), Catalase (CAT) peroxidase (POD), ascorbate peroxidase (APX), nanoparticles display
potential to reduce severity of stress injuries. Zinc oxide nanoparticles (ZnO NPs) and Silver Nanoparticles (AgNPs)
effectively mitigate salinity stress and increase seed germination under salinity stress. Titanium dioxide nanoparticles
(TiO2 NP) impart stress adaptation in plants by increasing the level of proline and thus contributing towards
osmoprotection. Metal nanoparticles play significant role in alleviating the damage induced by abiotic stresses in plants and
should be used as a prominent source for sustainable agriculture.

Bioethanol Production from Lignocellulosic Agriculture Waste
Pankaj Chauhan, Laxmikant Rawat, Amit Singh and Somanshi Shukla
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Petroleum and other fossil fuel has been the main energy source for a long period of time in human life. There
energy sources, the world has been a developing and industrializing entity. However it is agreed that there traditional
sources of energy cannot remain forever as they are non- renewable. Many experts predicates that oil production will keep
on decreasing, as the present oil wells keep on decreasing and fewer oil reserves are discovered. This led to increasing price
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of the minerals and eventually makes them economically unsustainable as such renewable source of energy has to be
sourced. Bioethanol; a renewable source is being produced from food materials such as Wheat, Rice, Barley etc. However
if there are to be used for energy production, the world will be entering into another crisis as they will be competed for food
and energy. Lignocellulosic waste such as Rice straw, Wheat straw, Corn straw and Bagasse contain same sugar molecule
for bioethanol production as such as can be used to generate renewable energy using appropriate Physical, Chemical and
Biological techniques.

Screening of Salt Responsive Growth and Biochemical Markers in Fenugreek
Neelesh Kapoor, Rekha Dixit, Sweta Mishra, Pankaj Chauhan, Naresh Pratap Singh,
Anil Sirohi and Ravindra Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Our knowledge of agronomic and biotechnology practices which could promote high quality and quantity of
fenugreek production under Indian adverse growth conditions is very limited. Widespread cultivation of fenugreek requires
that we solve the production problem due to abiotic and biotic stress through proper understanding of the agronomic
complexities of growing this crop and select germplasm. Thus, the present investigation was carried out in fenugreek to
find out different parameters that are related to salt stress in fenugreek (Trigonella foenum-graecum). The role of NaCl can
be easily identified by the determination of morphological parameters such as the germination percentage, coleoptile length
and seedling vigour index and biochemical parameters such as protein contents and lipid per-oxidation. Increasing
concentration of NaCl adversely affected the percentage germination, delayed the process of germination. Salinity also
adversely affected growth as there was decrease in coleoptile length and vigour index of the seedlings. These were further
confirmed with biochemical analysis in which a decline in protein content were observed. The analysis of protein profiling
revealed exploration of several protein markers related to salinity.

CRISPR: A Game Changer Technology in the Field of Agricultural Sciences
Snigdha Tiwari, Beena Rawat, Shiva Sharma, Kaushiki Mukherjee and Amar P. Garg
Shobhit Deemed University, Meerut
To feed the burgeoning human population, it is vital that the world figures out ways to boost food production.
Increasing crop yields through conventional plant breeding is inefficient – the outcomes are unpredictable and time
consuming. On contrary, GM plant technologies can quickly yield new plant varieties, but their adoption has been
controversial. But now a new genome editing technology known as CRISPR labelled as a “game changer technology” may
offer a good alternative in the field of agriculture and allied sciences. CRISPR is transforming the agri-food landscape. It
could be used to design crops that have a higher yield while reducing the need for water, fertilizer and chemical crop
protection.Crops such as waxy corn, a variety edited to contain elevated levels of amylopectin which could improve freezethaw properties of frozen foods and make canned foods and dairy products, crops such as corn and soybeans with increased
productivity, disease resistance, herbicide resistance, disease-resistant bananas, decaffeinated coffee etc. have been
developed through CRISPR-Cas9, CRISPR-Cpf1 and -Cms1. Food security and crop fitness are problems that can be
solved by plant breeding innovations. CRISPR technology is one such innovation that could make a major contribution
towards solutions in the not too-distant future.

Molecular and Biochemical Characterization of Guava (Psidium guajava L.)
Genotypes
S. M. Choudhary, A. A. Kale, A. M. Musmade and V. A. Bodkhe
Mahatma Phule Krishi Vidyapeeth, Rahuri- 413 722
The present investigation was conducted on seven different genotypes namely RHR-Guv-58, RHR-Guv-60, RHRGuv-14, RHR-Guv-16, RHR-Guv-3, RHR-Guv-6 and Sardar for biochemical and molecular characterization. The genetic
diversity among 07 guava (Psidium guajava L.) genotypes was assessed using 29 ISSR primers out of these 27 ISSR
primers amplified the genomic DNAs of the guava. Eighteen primers were polymorphic which produced a total of 127
reproducible amplicons having 69 were polymorphic (54.33 per cent) with an average 7.06 amplicons per primer. The
highest number of ten amplicons was amplified by the primer UBC-810 and ISSR-841 and minimum one amplicon was
generated by primer UBC-834. The primer UBC-834 showed maximum percent polymorphism (100 per cent). The dice
similarity coefficient ranged from 0.68 (between RHR-Guv-16 and Sardar) to 0.85 (between RHR-Guv-6 and RHR-Guv38
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16) indicating low to moderate diversity among the genotypes. The UPGMA based cluster analysis using dice similarity
coefficient classified the seven guava genotypes into two major clusters. The cluster I consist of one genotype and
remaining six genotypes formed cluster II. The dendrogram generated using ISSR markers along with the phenotypic data
will be useful for choosing the diverse parents for further guava breeding programmes.The biochemical parameters
offruitarerevealed that, the maximum T.S.S. of fruit (12.410Brix) was recorded in G1 genotype and maximum total sugars
of fruit (8.15 %), reducing sugars of fruit (5.24 %), sugar acid ratio of fruit (23.35) with minimum acidity of fruit (0.35 %)
was recorded in G3 genotype. The maximum ascorbic acid of fruit (202.00 mg/100 g) and self life of fruit (9.50 days) was
recorded in G4 genotype.

DNA Quantification of Indian Major Carps of Middle Ganga Region
Nisha Rana and Seema Jain
Department of Zoology RG (PG) College, Meerut, 250001
The present study was conducted on DNA extraction and determination of DNA quantity of both male and female of Indian
Major carps Catla catla, Cirrhinus rigala and Labeo rohita collected from three different sites of Western Uttar Pradesh.
DNA isolation was done and gel electrophoresis was carried out and extracted DNA was analyzed using Nanophotometer
(P330; Implen, Germany) to determine the quantity of DNA and its purity level. A total of 90 samples were analysed. The
DNA content of Catla catla female was 62-80 ng/μl and of male was 71-84 ng/μl, of Cirrhinusm rigala was 62- 74 ng/μl
and of male was 64-78 ng/μl and of Labeorohita was 59-68 ng/μl and of male was 66-74 ng/μl. For evaluation of
interspecific variations, the DNA content variation among sex, type (species), site measured were analysed using
generalised linear model by the analysis of the content variation was done using ANOVA (Univariate Analysis of Variance
UNIANOVA using SPSS 20.0, Followed by POST HOC: DUNCAN’S Multiple Range Test), showed significance at 1%
level in all Parameters (e.g., site, type, sex).

Identification of Molecular Marker Linked to ToLCV Resistance in Tomato using
F2 Interspecific Population (Solanum lycopersicum L.×S. habrochaites L.)
Memon Juned and Rumit Patel
Department of Genetics and Plant Breeding, Anand Agricultural University, Anand, Gujarat-388 110
The experimental material for present investigation comprising F2 segregating generation originating from a cross
between a highly resistant ToLCV line of wild tomato IIHR 2101 (S. habrochaites) and a susceptible cultivated line AT-3
(S. lycopersicum), both the parents and F1 were used for Bulked Segregant Analysis (BSA). Disease assessment was taken
for this experiment. After phenotyping of the F2 population, the ratio of resistant to susceptible tomato plants was found to
be approximately (3:1). Total 235 plants from F2 segregating generation were subjected to molecular marker analysis
employing a Bulked Segregant Analysis (BSA) approach. Out of 409 primers surveyed for parental screening, only two
were found able to discriminate both the parents (highly resistant and highly susceptible) sufficiently. Two markers (Sp and
C2_At5g51110) were identified as linked to ToLCV resistant gene through Bulked Segregant Analysis.

Comparison between Anticancer Property of Subspecies of Ocimum tenuiflorum
(Rama and Krishna Tulsi)
Neemisha Sharma and Pankaj Chauhan
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Tulsi is a member of lamiaceae family producing phytochemicals like phenolic compounds, tannins, urosilicacid and
ethanol exhibit anti-fungal, anti-microbial anti-cancer property by metabolites thymol, eugenol, liomonene and help in
increasing immunity. We first compare trnh-psba intergenic spacer, partial sequence of chloroplast of both subspecies using
blast and get to know the 99% similarity between them. Then we perform phytochemical test on both of them and found
metabolites show anti-cancer property urosilic acid and ethanol in same amount in both subspecies. These metabolites
responsible for inhibit replication of abnormal DNA while preventing tumour cell growth and induce apoptosis in cancer
cell. Help cancer patients as its chemopreventive and radioactive response. Thus, we can use it in pharmaceutical industries.
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A Large Scale Monitoring of Pesticide Residues in Agricultural Products (Cereals)
by using GC-(EI)-MS/MS
Sarvendra Pratap Singh Rana Vinay Kumar Verma, Jyoti Sharma, Sandeep Kumar,
Maya Datt Joshi and Rupesh Kumar
Shobhit Deemed University, Meerut
Now a days due to continually increasing population and for the satisfaction of the human needs, there is a wide use
of pesticides to control the quality and quantity of the agricultural products. In agriculture, crops like fruits, vegetables and
cereals are treated with different types of pesticides including insecticides, herbicides, rodenticides and fungicides etc.
These Pesticide residues have a greater impact on a human health through chronic effect. Applications of the regular
pesticides firstly cause the acute effect as well as the chronic effect that may also cause death. The issue to control the
presence of pesticide residues in agricultural products is a big challenge for the producer, consumer and government due to
the potential risk. Because of this issue, monitoring pesticide residues in agricultural products is becoming more important
before being consumed. Alarge-scale screening and quantitation solution for more than 150 pesticide residues in cereals
(rice and wheat flour),the present method based on buffered (Quick, Easy, Cheap, Effective, Rugged and Safe) was used for
extraction followed by GC-(EI)-MS/MS analysis with data acquisition in MRM. To harmonize the results, matrix match
linearity was prepared in the range of 0.005-0.100 mg/kg for both matrices offered excellent correlation coefficient.
Recovery was checked at 0.010 and 0.050 mg/kg concentration level. The results obtained through this optimized protocol
complies with SANTE/11813/2017 validation guidelines requirements i.e. ion ratio (±30%), retention time (±0.1 min),
linearity (R2≥0.99 with residuals ±20%), recovery (70-120%) and precision (±20%). The optimized method fulfils the
FSSAI as well as European commission (EC) MRLs requirement for pesticide residues in rice and wheat Flour.

Antisense Technology: A Breakthrough Technology in Agriculture
Preeti Kashyap, Sonam Arya, Nisha Dhillon, Shalu Choudhary and Lalit Kumar
College of Applied Education and Health Sciences, Meerut
Antisense technology is a recent approach for the manipulation of the gene expression within the cells, to treating
various types of biotic and abiotic stresses and diseases in plant. It acts as a powerful tool for studying gene function
utilizing antisense technology to manage the diseases by regulating the expression of the specific factor which actually
responsible for causing the particular disease. Intensive studies have focused on developing antisense technologies for
improving plant traits and yields. The overall goal in introducing an antisense technology into cells either in vitro or in vivo
is to suppress or completely block the production of the gene product related to the specific stresses and disease in plant. In
antisense technology manipulate and modify the DNA and RNA so that its components from a complementary copy of
sense strand of mRNA. The binding of antisense strand with the specific target mRNA. This will interrupt normal cellular
processing of the specific gene. The interruption will lead to knock down or knock out of that specific gene which is
responsible for that particular stress or disease. The principle behind it is that an antisense nucleic acid sequence base pairs
with its complementary sense RNA strand and prevents it from being translated into a protein. In future this research will
help in developing new improved varieties identification, characterization and expression in plant and determining the gene
function related to the biotic, abiotic stress and for crop improvement.

Impact on Biotechnological Approaches in Insect Research
Ritesh Kumar, Ravindra Kumar and Rakesh kumar
G.B. Pant University of Agriculture and Technology, Pantnagar-263145, India.
To meet the growing demand for food it is essential to increase the production of food. Insect pests are major
constraints to global production for food and fibre that can be reduced utilizing modern biotechnological tools. In insect
research field, the biotechnological tools have been applied to study various issues such as insect identification, insect
control and insect genetic relationships. It has a significant role in improving efficacy, cost-effectiveness and in expanding
the markets for the bio insecticides. Molecular techniques employed for identifying and monitoring establishment and
dispersal of specific biotypes of natural enemies. Production, formulation and storage of entomopathogenic fungi can be
dramatically improved through biotechnology and genetic engineering. Proteinaceous insect toxins (scorpion toxin, mite
toxin, trypsin inhibitor), hormones (eclosion hormone, diuretic hormone) and metabolic enzymes (juvenile hormone
esterase) introduced into NPV and GV genome virus to increase its efficacy to kill insect. Genetic manipulation of Bacillus
thuringiensis (Bt) genes encoding for proteins toxic to insects offers an opportunity to produce genetically modified strains
with more potent and transgenic plant expressing Bt toxin. In 2011, planting of Btcotton in India surpassed the historical
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milestone of 10 million hectare for the first time and occupied 88% of the recorded 12.1million hectare cotton crops.
However, field resistance of Bt crops to various insects have been noticed and to combat this problem two approaches
namely refuge and pyramiding were recently introduced. The development of cryobiological method for preserving
embryos of insects can significantly save the rearing costs, and the valuable collection of insect natural enemies could be
maintained indefinitely. RNAi technology enables engineering of a new generation of pest-resistant GM crops. Insect
control strategies that integrate advance knowledge in biotechnology with traditional wisdom and technology will
contribute to the sustainability of agriculture.

A Review on Azotobacter and Its Growth in Soil
Nupur and Nisha Rana
IIMT University Ganga Nagar, Mawana Road Meerut, India
Azotobacter vinelandii is Gram-negative diazotroph that can fix nitrogen aerobically. This bacteria is easily
cultured and grown. It is a free-living N2 fixer known to produce many phytohormones and vitamins in soils. It produces
fluorescent pyoverdine pigments. A. vinelandii has been studied throughout the decades as an aerobic,
diazotrophicorganism. A. vinelandii was isolated first from soil in Vineland, New Jersey. Growing in iron-limited
conditions, this species produces a characteristic neon-green pigment, a diffusible siderophore known as azotobactin; it also
produces several other siderophore compounds. This species can use a great variety of carbon substrates, including
alcohols, organic acids and sugars. This versatility raises the possibility of low-cost, unrefined carbon substrates for
biotechnological processes. A. vinelandii has three separate versions of nitrogenase, one of which contains an atom of
molybdenum (Mo), one with vanadium (V) in the place of Mo, and a third with iron (Fe) in place of theheterometal. They
all reduce Nitrogen to ammonia but have minor differences from each other. They each have two main components:
Dinitrogenase and Dinitrogenase reductase (DNR). Azotobacter application as bio fertilizer has increased many fold in the
recent years due to its ability to fix nitrogen and through production of various growth substances in the soil. Being soil
bacteria, the genus synthesizes auxins, cytokinins, and GA–like substances, and these growth materials are the primary
substances controlling the enhanced growth. These hormonal substances, which originate from the rhizosphere increase the
mineralization of nutrient in the soil. A. vinelandii is capable of using inorganic sources (ammonium, nitrate, nitrite) and
several organic sources: aspartate, asparagine, glutamate, adenine and urea.

Phytoplasma Disease: Leaf Curling of Tomato
Anupama Yadav and Pankaj Chauhan
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
A severe curl disease has been observed. Tomato leaf curl virus belongs to a group of viruses i.e. Tomato yellow leaf
curl virus which belongs to family geminivirus. Disease is transmitted by Bemisia whitefly. These viruses are constantly
evolving and threaten horticulture. Symptom and damage-Leaf curl disease is characterized by severe stunting of plant with
downward rolling and crinkling of newely emerging leaves. Plants don’t fruit and flower. Older leaves become leathery and
brittle. Nodes and internodes are significantly reduced in size. Infected plant look pale yellow and produce more lateral
branches giving a bushy appearance.

Screening and DNA Profiling of SUB1 Introgressed Lines in Ranjit Background
Ashish Gautam, S. K. Chetia, T. Ahmed and M. K. Modi
AAU, Jorhat, Assam

The present study was undertaken with the aim of evaluation and DNA fingerprinting of Sub1introgressed lines in
Ranjit which is the popular rice variety of Assam .Field experiments were conducted at Regional Agriculture Research
Station (RAR), AAU, Titabar and the entire laboratory experiments were conducted at Department of Agricultural
Biotechnology DBT (AAU), Jorhat during 2014-2016 .Marker assisted backcrossing technology has been used with the aim
to introgress the Sub1 gene into Ranjit with only two backcrosses and one selfing generation. In the present study, work has
been carried out to assess the unique fingerprinting profiles of the best selected lines amongst the test entries. Each variety
will have a unique fingerprinting profile that can be used as an identification mark for varietal protection. The DNA
fingerprinting data will be used for varietal identification. The study material consisted of 24 numbers of BC2F3 lines of
the crosses Ranjit x SwarnaSub1.The lines were evaluated with the help of 62 DUS characters. DNA fingerprinting of the
line resemble to the recurrent parent Ranjit was carried out with the help of 68 SSR markers. The SSR data were analyzed
using GGT software. A line, E 6 was found to be closely resembles to the recurrent parent Ranjit on the basis of the
1st National Conference on Identification, Convergence, Implementation & Extension of Science-TechResearch For Sustainable Development (ICIESSD-2019)

41

morpho-physiological traits. The DNA finger printing of the line was carried out with the help of 68 SSR primers and it
was observed that the background recovery of the selected line is 94.50 percent. This line will be expected to benefit 1
million flood affected farmers of Assam and will help in increasing the rice productivity in the flood prone ecosystem of the
State.

Treatment of Sugar Industry Wastes Press Mud and Sugarcane Bagasse by
Natural Remedies (Bioremediation & Bioaugmentation)
Pankaj Chauhan and Tarun Gupta
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Press mud and sugarcane bagasse are two major wastes contain cellulose of 38.33%, hemi cellulose of 22.83% and
residual sugar of 6.24 gm/kg in sugarcane bagasse and that of 26.60%, 13.93% and 15.84 gm/kg respectively in press mud.
Producing abundantly in sugar industries every year in INDIA. India generate 1000L wastewater for 1Ton of sugarcane
processing. Treatment make Aerobic pond with max. Algae production conversion efficiencies for BOD up to 95% are
obtainable then anaerobic processing and decrease high COD, BOD, TDS i.e. toxic to plant and aquatic life. Bagasse solid
waste reuse for fuelling sugar boilers. Sugarcane wastewater damage paddy crops by heavy metals like Pb (Lead) mill
water used in irrigation. Sugarcane leaves as Bio- fuel instead of burning in field damage soil microbial diversity trigger
respiratory disease. Burning leaves produce high conc. of (PAH) s polycyclic aromatic hydrocarbon when leached to
ground water become carcinogenic in next crop. Sugarcane leaves also produce charcoal used as heat energy for cooking
application in home. Sugarcane waste contain six species of Fungi, five of bacteria and four of yeast used in bioconversion
sustainable farming. Waste potato can increase fungi bio augmentation. Press mud used as vermicomposting mix with cow
dung 1:1 ratio can be used as free biochemical fertilizer at farmer field increase income. Fertilizer increase plant resistance
to pests, fungus, increase soil fertility and bacterial activity. Cellulose based bi- plastic synthesis using sugarcane bagasse.
Press mud which is also known as olivar cake or press cake, is a residual output after the filtration of the juice. While
bagasse is a fibrous residue of sugarcane stalk that is obtained after crushing and extraction of juice. Therefore, it is
expected that these wastes materials could be used as raw materials for producing the value added product through solid
state bioconversion.

Characterization and Identification of Pathogen Inducible Promoter from
Rice (Oryza sativa)
Abhishek Singh and R.S. Sengar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Rice (Oryza sativa) is one of the most important staple food crops for more than half of the world's population. More
than 90% of the world rice is grown and consumed in Asia. Where 60% of the world’s population lives. It provides our
21% of the calorific need of the world population and up to 76% of the calorific intake of the population of south East Asia.
Rice is fruit sensitive to various kinds of stresses that limited hangs on impact specifically during the seedling reproduction
gametogensis and flowering stage and exposure can lead to reduced survivability of seedling as well as increased spikelet
sterility which successively reduces grain yield. The demand is increasing for food security because of population growth
and environmental challenges triggered by climate changes. This scenario has led to more interest in developing crops with
greater productivity and sustainability. The process of genetic transformation, a major tool for crop improvement, utilizes
promoters as one of its key elements. Those promoters are generally divided into three types: constitutive, tissue specific,
and condition-dependent. Transcriptional control of a constitutive promoter often leads to reduced plant growth, due to a
negative effect of accumulated molecules during cellular functions or energy consumption. To maximize the effect of a
transgene on transgenic plants, it is better to use condition-dependent or tissue-specific promoters. However, until now,
those types have not been as widely applied in crop biotechnology. These promoters can be utilized to fine-tune desirable
agronomic traits and develop crops with tolerance to various stresses, enhanced nutritional value, and advanced
productivity.
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DNA Damage and Strategies for Their Detection
Shalini Gupta and Hariom Katiyar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
In all living cells and tissues a significant level of DNA damage is formed from exposure to various internal and
external factors. Measuring DNA damage in cells is a challenging problem. A wide range of methods have been used for
detection of early biological effects of DNA-damaging agents. Currently, there are a number of direct or indirect methods
available for detecting different kinds of DNA damage but with some or other limitations. Direct methods ,on one hand, are
based on analytical chemistry, where as on the other hand are indirect methods those are based on biochemical methods.
Hence, to develop a unique strategy that can localize damage in genome, quantify and point out the nature of damage and
produce reliable results, there is a need to combine the features of different detection methods. In this paper we reviewed
some of the most frequently and recently used methods of genotoxicity detection in the living organisms.

Allium cepa: An Excellent Bioindicator of Genotoxicity
Shalini Gupta and Hariom Katiyar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, UP-250110
Genotoxicity is the property of chemical agents that damages the genetic information within a cell causing
mutations, which may lead to cancer. Genotoxicity is often confused with mutagenicity. All the mutagens are genotoxic,
however, not all genotoxic substances are mutagenic. Cells prevent expression of the genotoxic mutation in one or other
way; however, the damage may not always be fixed leading to mutagenesis. To assay genotoxicity of a given molecules
many in vitro and in vivo tests have been developed. Onion (Allium cepa L.) is a potential bioindicator of genotoxic studies.
Allium cepa is more sensitive for detecting toxicity and genotoxicity than other tests. Onion roots are extremely useful in
biological testing because root tips are the first to be exposed to toxicants dispersed in soil or in water Allium cepa root tip
test plays an important role in bio-monitoring since roots of onions are sensitive for any toxic materials. The root tip
chromosomal aberration assays constitute rapid and sensitive methods for bio-monitoring and to evaluate mutagens and
detecting toxic substances like environmental pollutants, agrochemicals like pesticides, insecticides fungicides, food
additives and food colouring agents and mutagenic substances in the natural environment. Depending on the tested
substances, such as, herbicides used in agricultural practice or leftover drugs discarded after use, it is possible to observe if
these substances are mutagenic or even antimutagenic. The mitotic index and replication index are used as indicators of
adequate cell proliferation which can be measured by the plant test system Allium cepa. The advantages of this test as a
useful, low-cost system, as well as value the knowledge from plant cytogenetic techniques has been discussed in this paper.

Molecular Studies on Transcription Factor Dehydration Responsive Element
Binding Protein (DREB) from Indian Bread Wheat cv. C306.
Harinder Vishwakarma and Jasdeep Chatrath Padaria
National Institute for Plant Biotechnology, Pusa Campus, New Delhi-110012, India
Heat stress adversely affects wheat crop plants leading to immense yield losses. To cope up with stress, plants
respond by overexpressing their heat stress related genes, peroxidases and transcription factors. Based on the qRT-PCR
expression studies under heat stress in two contrasting cultivars i.e. C306 (heat tolerant) and HD2967 (heat susceptible),
gene DREB showed 4.4 and 6.3 folds in cultivar C306 at 37°C & 42°C of heat stress, while it was 2.3 and 1.01 folds in
cultivar HD2967 at 37°C & 42°C of heat stress respectively. The heat stress responsive transcription factor DREB
(Dehydration Reponsive Element Binding Protein) was isolated from heat tolerant Indian bread wheat cultivar C306. The
CDS (Coding DNA Sequence) was cloned in pGEM-T easy vector and confirmed by colony PCR, restriction analysis
followed by sequencing. The CDS named as DREB1a was observed to be 1061 bp and showed maximum similarity with
Triticum turgidum subsp. Durum Karalis Dehydration Responsive Factor 1 variant 1.2 type a (DRF1). The DREB1a was
cloned in modified binary vector pCAMB1300-Ubi under maize Ubiquitin promoter for wheat transformation. This gene
may be used as a powerful genomic resource for development of abiotic stress tolerant climate smart crops.
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Effect of Zinc Oxide Nanoparticle-Embedded NPK Complex Fertilizer
in Transplanted Rice
Kirttiranjan Baral, Dinesh Kumar, Yashbir S Shivay and Biswajit Rana
Division of Agronomy, IARI, New Delhi

Rice is the most important crop in India providing food security to millions of people. But, declining productivity of
this crop is a major concern. One of the major reason could be soil fertility degradation, imbalanced fertilization
accompanied with multi-nutrient deficiency. Conventional fertilizers although have overcame the nutrient deficiency but
simultaneously increased harmful effects on environment like emission of greenhouse gases. There is a need to increase
nutrient use efficiency with little environmental footprint. In this aspect the RCFL, Mumbai has developed ZnO nano
particle (NP) embedded (emb.) N: P: K (15:15:15) complex fertilizer (CF) which seems to improve NPK use efficiency in
rice. A field experiment on rice was conducted at the IARI, New Delhi during kharif 2018. It focused on decreasing NPK
amount by embedding ZnO NP in NPK (15:15:15) fertilizer. The treatments (10) consisted of : absolute control; ZnO NP
alone; 100% RDK through CF; 100% RDK through CF+ZnSO4; 100% RDK through CF + ZnO ; 100% RDK through ZnO
NP emb. CF; 75% RDK through ZnO NP emb. CF; 50% RDK through ZnO NP emb. CF; 25% RDK through ZnO NP emb.
CF; 12.5% RDK through ZnO NP emb. CF which were conducted in RBD with 3 replications. Results suggest that NPK
fertilizers amount could be saved by using the ZnO NP emb. CF over no ZnO NP emb. CF and application of 75% NPK
through ZnO NP emb. CF was superior than 100% NPK CF+ ZnSO4 @ 5 kg Zn/ha and 100% NPK CF+ zinc oxide @ 5 kg
Zn/ha. Application of 75% NPK through ZnO NP emb. CF is best as it required 25% less NPK.

Silica Nano-particles from Paddy Straw and Their Various Applications.
Garima Singh, Hariprasad P. and Satyawati Sharma
Centre for Rural Development and Technology, Indian Institute of Technology Delhi.
Paddy straw, an inexpensive waste material, was used to produce nano-silica. Various chemical treatments in varied
conditions for controlled combustion were investigated in order to produce purified nano-silica. A simple method based on
alkaline extraction followed by acid precipitation was followed with slight modifications to produce nano-silica powder
from paddy straw. Scanning electron micrographs (SEM) showed nano-silica particles in the range of 50-150 nm in
agglomerate form. Mineral and silica content of extracted nano-silica was analyzed using energy dispersive X-ray (EDX)
and Inductively-coupled plasma (ICP) emission spectrophotometry respectively. XRD diffraction pattern showed the
presence of amorphous nano-silica. Considering the availability of paddy straw worldwide, this study shows that economic
technology can be used by rice-producing companies to produce silica thereby reducing the environmental impact of
uncontrolled burning.

Functional Characterization of A Salt Inducible A Leucoanthocyanidin
Dioxygenase Gene from Chickpea
1

Nimmy1, M.S, Vinod Kumar2, Pooja3 and Ravi Ranjan Kumar2

National Institute for Plant Biotechnology New Delhi, 2Bihar Agricultural University Sabour, 3Shaheed Udham Singh
College of Engineering and Tecchnology Chandigarh

Salinity is an important environmental factor limiting plant survival with negative influence on growth and productivity.
Genes that are induced in response to salt stress are thought to play major role in conferring stress tolerance. A
leucoanthocyanidin dioxygenase-like gene (anthocyanidin synthase) that encodes an enzyme belonging to the class of 2oxoglutarate-dependent dioxygenases showed significant upregulation under salt stress in chickpea. Oxidoreductases are a
family of proteins with major roles in different aspects of plant growth, development and responses to stresses. Stress
inducible genes need to be validated for functional aspects which leads to knowledge of stress tolerance mechanisms of
plants and further use in gene manipulation and hence to know its role in imparting salt stress tolerance we generated
transgenic Arabidopsis plants over expressing the particular gene. The expression of gene conferred the enhanced tolerance
of the transgenic Arabidopsis seedlings to salt stress by maintaining relatively higher RWC, MSI, increased root length and
germination %. Therefore, our findings highlight that this particular gene encoding leucoanthocyanidin dioxygenase
protein, may act as positive regulator involved in response to salt stress in chickpea. In an effort to generate 3-dimensional
model of the protein from amino acid sequences using ITASSER (Protein structure and function prediction server) server
we provided 369 residue long amino acid sequence of the gene in the FASTA format. Further we predicted the structure of
protein and also structure based function annotation has been carried out using the online I-TASSER server. Analysis of ~ 2
kb upstream promoter sequence of the gene in silico revealed the presence of stress responsive cis acting regulatory
elements such as ABRE, ARE, heat shock element (HSE), and defense and stress-responsive element (TC-rich repeats) and
MYB binding site involved in flavonoid biosynthetic genes regulation confirming the stress responsive nature of the gene.
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Theme 3
Plant Science, Pest Management and Combating Pest Resistance
Plant Protection Measures for Environmental Safety
Sumitra Arora
ICAR-National Research Centre for Integrated Pest Management, Pusa Campus, New Delhi.
Introduction
Plant protection measures may directly or indirectly lead to impact on environmental including soil, water and air.
The extent to which a plant protection measure is harmful, and in particular the degree to which it is liable to
cause lasting harm, is determined by its varied influences on the functioning of the ecosystem. Injudicious use of active
ingredients will cause the harmful organism to develop resistance to it. Besides curbing the spread of a harmful organism,
they also unintentionally affect numerous beneficial organisms. They thus adversely influence the diversity of species and
biological regulation mechanisms, creating a risk that harmful organisms may multiply more rapidly and consequently
necessitating additional plant protection measures. Abiotic environment, such as soil erosion (caused by tillage carried out
for the purpose of plant protection) also likely to get affected.
Although pesticides are easy to use and are fast acting; however, risk of their misuse is always there. Weed control
by means of hoeing is being replaced by use of herbicides, which may influence the health, earning capacity and standard
of living of farmers/applicators. Environmental protection measures aim to minimize the long-term ecological damage
caused by plant protection, which can be achieved by making extensive use of natural limiting factors and by reducing
the probability of damage. Best way is to adopt integrated approach to combat the plant protection issues. Integrated Pest
Management (IPM) is an ideal approach involving different protection measures including chemical method as one of the
components.
Integrated Pest Management (IPM) approach
The approach pertains to physical, biological, mechanical, cultural and chemical methods. However, before adopting
any plant protection measures, its environmental impact may be taken into consideration.
Physical methods such as soil solarization and mulching are adopted in order to achieve the greenhouse effect.
Mostly this approach is non-selective affecting microflora and microfauna population in the soil.
Mechanical methods such as tillage for weed control, leads to changes in the soil susceptibility to erosion,
particularly in sloppy areas/farms. Moreover, it may also lead to damage to plant organs creating portals of entry for
mechanically transmitted viruses and secondary parasites.Flooding to curb the spread of soil-borne harmful organisms has a
major impact - albeit only in the short term - on biotic and abiotic soil factors, with the soil structure and nutrient
dynamics being adversely affected. Where mechanical methods are used, the role played by the vegetation in protecting the
soil structure and soil organisms must be borne in mind. Covering the ground with pieces of vegetable matter (mulch) is
one way of controlling weeds and at the same time preventing erosion. Use of mechanical methods is promoted by the
development of labour-saving and effectiveness-enhancing techniques which make it possible to avoid the damage caused
by other techniques.
Chemical methods: Application of chemical pesticides can lead to contamination of harvested crops, soil, water and
air with parent as well as their conversion products, besides accumulation of such substances in the system. They also acute
and chronic toxic effects. Moreover, risk arises from poor-quality, expired and spurious products, which are found in the
market, inspite of regulation of pesticides in the country. Pesticides can also pollute environment during storage and
transportation, may be as a result of leaking containers. There is need to create awareness among farm workers about usage
of pesticides right from the stage of their procurement from pesticide dealer, transportation, storage, preparing solution with
right amount of active ingredient and dilution, spraying technique using right sprayer with desirable nozzle size, spraying
time and stage of crop, disposal of pesticide containers and safety techniques followed during handling, application and
disposal. The farm worker should be well aware about the label on the pesticide containers, which has all guidelines to be
followed while handling it.
Biotechnical methods: The measures include plant protection such as light traps. These are not specific to any
species, other organisms also get attracted, irrespective of their nature, pest or natural enemies. Similarly use of noise to
frighten bird pests disturbs and affect mode of lives of other organisms. Resistance in target organisms have been also
reported by repeated use of growth regulators/hormones. Beneficial organisms have also been observed to be affected by
using these methods.
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Biological methods These methods include application of predators, parasites, pathogens and genetically modified
organisms. These may pose a danger of displacement or harm to other beneficial organisms. For instance, biological control
of the coffee berry beetle with the aid of the fungus Beauveria bassiana jeopardises silk production in the coffee-growing
region, as the fungus also attacks the silkworm (Bombyx mori). Therefore, integrated approach is always better than an
individual approach, which have some or the other drawbacks.
Selection of pesticides for IPM approach
Pesticides in IPM programs are generally chosen based on their efficacy, availability or cost rather than their
potential environmental impact. Although some pest management practitioners did take into account the effect of the
pesticides on the applicator or beneficial natural enemies such as predatory mites when making pesticide recommendations,
rarely any formal method is available to assist them in making environmentally based pesticide choices. Because there is no
easy method to assess pesticide impacts, each individual had to rely primarily on their own judgment to make these
decisions. Naturally occurring pesticides used in agricultural production systems are perceived to be less harmful to the
environment. Another prejudice by growers felt that any pesticide registered by the United States Environmental Protection
Agency (US EPA) and used according to the label must be environmentally safe. In addition, IPM programs throughout the
country use various methods (number of sprays, the amount of active ingredient or formulated product used per acre,
dosage equivalents, etc.) to quantify pesticide use and environmental impact to compare different pest management
strategies or programs. None of these methods estimates the environmental impact of specific pesticides. The pesticides
have been classified as per WHO toxicity, but this classification of pesticides uses only one parameter i.e. toxicity to
mammals, and not holistic assessment of other environmental parameters. Another system of classification of pesticides is
GHS. The Globally Harmonized System (GHS) of Classification and Labelling of Chemicals is a worldwide initiative to
promote standard criteria for classifying chemicals according to their health, physical and environmental hazards. It
uses pictograms, hazard statements, and the signal words “Danger” and “Warning” to communicate hazard information on
product labels and safety data sheets in a logical and comprehensive way. The primary goal of GHS isbetter protection of
human health and the environment byprovidingchemical users and handlers with enhanced and consistent information on
chemical hazards. Based on classification, the pesticides can be rated to discriminate the lesser hazardous or safer pesticides
from hazardous one. The Environmental Impact Quotient (EIQ) is one such concept for rating of pesticides based on
various environmental parameters. Kovach and his team (1992) developed this EIQ concept, at Ohio University, and
evaluated toxicity of active ingredients of pesticides using this EIQ indicator. The EIQ values of pesticides have been
evaluated for their toxicity to consumer, picker, terrestrial, aquatic and ecological components of environment. For toxicity
at field level, the field use rating (EIQ-FUR) for pesticides is evaluated based on their active ingredient, frequency of
exposure and rate of application. The team led by Dr Kovach used secondary data, available at various global sources for
evaluating EIQ values. It is always advisable to adopt plant protection measures leading to least or negligible impact on the
environment, without compromising the crop yield and without affecting the biodiversity during the cropping system.

Insight into the Issues of Insect Pest Management in Mango
H.S. Singh
ICAR- National Research Centre for Integrated Pest Management, LBS Building, Pusa Campus, New Delhi, 110012
Despite increased biotic stress, the mango production is touching new heights in India. Mango crop has been a
focal area of research and development in Indian context as it has high economic importance and therefore, almost all
governments have given priority to it. After NHM implementation in India, a quantum jump has been recorded in the
mango area. Mango crops productivity varies across the country due to regional and seasonal ecology, varietal and
managemental variability. Depending upon commercial potential of the crop, farmers’ capacity and regional crop
suitability, the crop husbandry of mango varies from traditional to ultramodern. Factors like cost, quality and availability
of inputs, crop regularity, production knowledge, technology back up, infrastructure, marketing, biotic problems, post
harvest management, manpower availability, mechanization, value chain and weather abrasions affect the net income
from mango crop. Key avenues of increasing mango growers income are cost (of production) and loss (biotic) reduction,
marketable produce, value addition, to be waste utilization, space utilization, harnessing the crop seasonality and
marketing. Among these, cost of cultivation and losses are two key factors that determine the profit margin to mango
cultivators to a great extent. Out of various types of losses, biotic losses are important because these can be minimised
with certain interventions. However, the cost of minimising the biotic loss depends upon knowledge and skill of
cultivators. Owing to evergreen vegetation and tender plant parts, a number of insect pests attack mango crops that not
only reduce the yield quantitatively but also qualitatively. Poor crop husbandry and lack of integrated pest management
strategies against noxious pests contribute to low income from mango crops.
A substantive loss to mango crop has been reported from several insect pests. Chemical control options are also
available but not for all the pests and situations. There has been emphasis on implementation of IPM as well; however, a
46

1st National Conference on Identification, Convergence, Implementation & Extension of Science-TechResearch For Sustainable Development (ICIESSD-2019)

very slow adoption of alternative management options as compared to pesticides is seen. The challenges that contribute to
low adoption of such alternative options have been discussed here. Adoption of IPM in any crop system has always been a
challenge especially when policy is to produce more as pest management strategy is closely linked to prevailing policy.
Government policy and regulations when give emphasis on increasing production through extensive use of chemicals, it
slows down the process for adoption of safe food production. The implementation of IPM therefore, requires
identification and elimination of policy constraints that are likely to reduce the chance of its adoption. Cuba, Indonesia
and Philippines are examples of countries where IPM has thrived well after government declared to support IPM as the
national pest management strategy. Though government has made a lot of investment on IPM but no incentive has been
accorded in the market where IPM led mango produce can get preference. In India two extremes of food safety are seen,
either certified organic or non- certified. There is no space and incentive for IPM based produce.
Maintenance of soil quality, nutrient recycling and its balance, pollination and pest management are the key
considerations in sustainable mango production system. Diversity in the Agro-ecosystem ensures the availability of
required inputs to the plant and soil over the space and time. Diversified farming system supports substantially greater
biodiversity, soil quality, carbon sequestration, water-holding capacity, energy-use efficiency and resistance. Relative to
conventional monocultures, diversified farming systems also enhances the control of weeds, diseases and arthropod pests
with increased pollination services. Depleting ecosystem services is a challenge to get benefit of natural pest management.
India ranks 2nd in food production (in monetary terms) but 11th in pesticide use. It indicates the level of ecosystem
services that Indian farmers still get from existing biodiversity as against USA, China, Argentina and Brazil who use 80
percent of world pesticides. The agro-biodiversity is decreasing across the ecosystem and mono cropping is increasing.
Collective farm size under monocrop has increased and non-crop areas in and around farms have reduced. This collective
simplification of agro-ecosystem has led to loss of biodiversity and thereby reduced supply of ecosystem services to and
from cultivated areas. In absence of ecosystem services, purchase and use of off farm inputs (fertilizer, pesticides etc.) has
gone up. Exploitive mango under simplified ecosystem is eco-system service reductive system and therefore various
negative impacts on flora, fauna, society and economics are encountered. For instance, there are more than 100 natural
enemies in mango ecosystem which play vital role in pest population regulation whereas, applied bio-control relies on a
few laboratory reared natural enemies. In order to realize the benefit of these indigenous natural enemies, it is necessary to
give more emphasis on their conservation and enhancement. It is a challenge to maintain the biodiversity and despite all
kinds of benefit, diversity based pest management is not well appreciated by farmers as against insecticide. Insecticides
are proven effective and the problems associated with them are not sufficient to change farmers’ attitudes; the impacts of
alternative control have poorly been documented; farmers are not prepared to encourage weeds and diversity on their land;
the idea of “biodiversity” is considered too complex to be useful in practice. Further, lack of efficient diversified model of
pest management in mango crops is also lacking. However, gradually diversity is being considered important in pest
management programmes with a realization that diversity and pest outbreaks are not causally related.
Farmer weaknesses in terms of decision, knowledge and financial capacity come in the way of adoption of mango
pest management. IPM practices may offer many advantages like ecological sustainability, environmental conservation
and better health for the society but they must undergo social acceptance by farmers. Farmers judge the relative
advantage, compatibility and complexity of alternative tools as against of prevailing practice. New technologies usually
present a situation of risk and uncertainty and therefore farmers rarely consider alternatives to pesticides when dealing
with imminent pest problems in mango ecosystem. They have limited resources and depend on small farms for income
generation therefore unless effectiveness of new practices is clear, adoption is unlikely to occur. They focus on short-term
goals and therefore, need to be convinced with the effectiveness of alternative practices in their farm to switch over from
chemicals based farming. Delivery system for IPM practice, tools and inputs for many crops in general and mango crops
in particular is again a challenge. Research scientists develop new techniques which are then transferred to farmers. The
old model of technology transfer however, is considered as inappropriate in implementing IPM practices as it is not a
fixed prescription but depends on the farmer’s ability to experiment and make decisions. A face to face relationship
between IPM worker and farmers is needed as opposed to top-down extension approaches. Here in this case, the role of
the farmer as a researcher in testing and refining of sustainable technologies is more important. Sufficient training and
technical support to farmers is lacking in mango. They are even not efficient to identify the pest, parasite, tools to be used
and majority of them depend on pesticide sellers. Nowadays many whatsapp groups are providing this service being
administered by scientists and department people. Many times, their recommendations are also not up to the mark. There
is an educational challenge for farmers, research and extension personnel in mango to have access to information on
alternative pest control practices. Farmers lack biological and ecological information needed for pest management; even
extension agents and subject matter specialists lack sufficient training and experience in systems-based technologies
which are key to IPM practices. Perhaps the greatest challenge is to upgrade the knowledge of farmers at least to identify
the pest and its damage symptoms. The availability of timely and quality pest management inputs is a challenge. The
alternative management tools are available to farmers mostly in government funded projects but it becomes unavailable
once project is withdrawn. Special attention is needed to cull out the entry of spurious plant protection chemicals in
market channel. Quality of market products (bio agents and bio-pesticides) remains a challenge and there is not a
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sufficient mechanism to handle this situation. Pesticide industry interference especially in promotion of chemical farming
has also been reported. It is said that chemical farming is a subsidized farming where a farmer get all kinds of subsidy by
default but it does not happen with IPM based farming.
Mango farmers have different kinds of production systems with varying degree of resources and crops. It is a
challenge to unite mango farmers for collective action for particular crop cultivation. Pest management is effective when
it is implemented at ecosystem scale. As process of mango IPM learning requires an environment where all the
participants are involved in a continuous process of sharing and learning so that they act as “unifying force” in a given
area which can be nurtured by interdisciplinary problem solving experts to create an IPM oriented farmer groups. IPM
implementation can benefit from a certain number of individuals, groups and organizations driven by a common goal of
safe production of horticultural commodities which is not seen in this sector. Pesticide application technology under
unavoidable situations holds key to make pest control effective. Looking to the pest location and canopy height in
perennial crop like mango, it remains a challenge for farmers to monitor, make decision and target the pest. For example,
thrips remains on ventral surface and most of the customized spray agencies throw the spray solution on dorsal surface of
the canopy that trickle down without touching the thrips. Perhaps farmers are restoring 7-8 spray for thrips control.
Similarly, borer management in high canopy trees is again a difficult task. Borers lay eggs sequentially and any spray
remains effective for 7-10 days, time and again spraying is not possible that’s why pest like tent caterpillar, red banded
mango caterpillar and bunch fruit borer are causing severe damage to mango. Weak research efforts lead to development
of weak IPM technologies. Pest spectrum in mango is changing fast and old problems remain unresolved. Increasing
sucking pest menace, climate change, malformations are some of the examples wherein, a lot of investment has been
made but successful IPM tool is yet to be worked out. Mango borer was reported in India in 1955 which was not a major
pest till 1993. Thereafter, the pest became major in Andhra Pradesh, Orissa, West Bengal and Bihar. Similarly, a mango
bunch borer is being recorded in Malihabad and Sharanpur area. Similarly thrips have become severe problem in certain
areas and shoot gall psylla and inflorescence midge infestation is recorded in nontraditional areas. Researchers need to be
well prepared and acquainted with such pest shift and resurgence and practices associated with this. Special research
programme is needed for some of the newly emerged and expanded pests like inflorescence midge (Dipteran-has no
specific recommendation), shoot gall psylla, thrips (no mango based recommendation), mango bunch borer (no specific
recommendation) mango red banded caterpillar (Chlorpyriphos based recommendation from AP) to tackle them amicably.
Impact and methods of off season pest management practices through alternative methods on pest incidence (borers,
thrips, hoppers in mango) in cropping season needs to be worked out. Use of damaged materials and pruned materials in
mass emergence device for natural enemies and conservation of indigenous natural enemies with off season shelter and
food for their sustenance needs to be worked out.
Real time data on maturity/ harvesting period, pest attack, forecasting and advisory remain a challenge for
improving pest management actions in mango. E pest surveillance, development of mobile based app and application of
remote sensing are still in infant stage in mango sector. There were days when pesticide screening was a common practice
among the plant protection workers. Nowadays hardly this is done especially in perennial mango. Label claim has added
another hurdle in choosing and recommending the pesticide in mango. There is a need to pursue the authority and
companies to increase the basket of label claim pesticides in mango, at the same time, the pest monitoring and pesticide
application technology needs to be improved. Residue monitoring especially in horticultural commodities being eaten raw
needs to be ipmroved. Pace of production and evaluation of bio-pesticide and bio-agents for horticultural pests need to
be improved. Field rearing cages and devices for self perpetuation and field inoculative release may be designed. Fogging
with diesel and malathian was reported once upon a time to be very effective for the most noxious pest like hopper in
mango. After wards, no work has been done on this; it reduces the pesticide load many fold. Fogging, if effective may be
useful not only hoppers but also for thrips, however suitable fogging machine needs to be devised. Drone based
monitoring and pesticide application may be tested at pilot scale. Mango mechanization from plant protection view is also
a need of hour. Looking to the tree height of traditional mango trees, targeting pest for spray at height and location is a
challenge. Ideal mango canopy impact needs to be demonstrated for its superiority as for pest management is concerned.
Making ideal tree architecture and framing the newly planted trees from beginning, skirting, opening up of central canopy
and hygiene pruning to remove the pest inoculums are the key operations. Reduction in the tree height by rejuvenation or
by sequential reduction through girdling across the traditional mango belt will certainly improve the sunlight harnessing,
reduced pest incidence, quality production, better pest monitoring, targeted spray and thereby reduced pesticide
consumption and health hazards. Shortage of IPM experts and extensionists for better IPM is encountered especially in
mango. Technology centre and quality input supply centre near production areas, field technology assessment centre in
production areas, ensuring the availability of tested technology and timely advisement are grey areas which need
attention. Pest management extension system, the most required assistance in mango may work well if village level
technology source and problem solving diagnostic centres are made functional and public sector agencies, agri-clinics,
FPOs, cooperatives, PRI, NGOs and para- workers join this task under KVK acting as nodal agency with the help of
modern ICT. Vast network of KVKs, can play important role in pest management with special reference to perennial
mango. Pest management skill and risk taking ability come from the level of income accrued among mango farmers. This
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feature can be seen among peri-urban and market linked farmers in the form of knowledge, input use, risk bearing
capacity and income as against distantly located farmers. Pest management adoption can be improved by making farmers
producer group, use of government mediated e-market channel, harnessing the potential of off season produce, reducing
the cost and risk in long distance produce transportation, brand development, creating ripening and cold storage facilities,
produce sale app for direct home delivery and creating demand for better rates.

Insect Resistance Management in Bt Cotton
Vinay K. Kalia

Division of Entomology, ICAR-Indian Agricultural Research Institute, New Delhi 110012
Insect pests cost billions of dollars in the form of crop losses and insecticides usage every year globally. The
continuous usage of insecticides creates a potential threat of insecticide resistance development. Resistance is a critical area
of pest control and is indeed a global phenomenon. Resistance to chemical pesticides has been documented for over 50
years. Search for a sustainable, feasible and cost-effective pest control strategy is highly desirable as an alternative to the
traditional pest control approach. Among these the latest approach of the twenty-first century was genetically modified or
“GM” crops. These GM crops contributed towards effective control of target pests, resulting in increased crop production
and reduction in use of chemical pesticides thus overcoming the environmental hazards. This method emerged as a vital
tool for the management of insect pests mainly based on the success achieved by Bacillus thuringiensis (Bt) Cry toxins. The
Bt toxins has been used for the protection of various categories of crops and, to some extent, replacing chemical
insecticides. More than three decades ago expression of Bt gene for the first time was reported in tobacco and tomato plants
by two groups independently. Almost a decade later in 1996 for the first time Bt transgenic varieties of potato, cotton and
corn were released for commercial cultivation. Since then, several Bt genes have been expressed in different crops viz.,
potato, tomato, tobacco, cotton, rice, corn, brinjal etc. No doubt that Bt crops are addition to our arsenal against insect pests
and it’s benefits include reduced insecticide usage, pest suppression, conservation of beneficial natural enemies,
increased yield and higher farmer profits. In India, since 2002 cultivation of Bt cotton expressing Cry1Ac toxin (BG1) has
led to the control of all bollworms viz., Helicoverpa armigera, Earias vitella and Pectinophora gossypiella successfully. To
retain the sustainability of Bt cotton and delay resistance in bollworms to BGI, second generation Bt cotton (BGII)
expressing two Cry toxins (Cry1Ac+Cry2Ab) was introduced in 2006 in India and replaced more than 95% of conventional
cotton cultivation in India. But this technology is also threatened by resistance development. So, far five insects have
developed resistance to Bt crops in different countries i.e., Heliothis zea, Spodoptera frugiperda, Busseola fusca,
Diabrotica virgifera virgifera and Pectinophora gossypiella. Earlier pink bollworm presumed secondary importance in
India as H. armigera has been the main cause of concern for the wide spread epidemics in cotton and several other crops. In
2010, Monsanto reported ‘‘unusual survival of pink bollworm’’ on Bt cotton (BGI) producing Cry1Ac during 2009 and
later confirmed PBW resistance to Cry1Ac in four districts of Gujarat. To delay or counter resistance to Bt cotton (BGI)
farmers have swapped to BGII cotton hybrids producing two Bt toxins (Cry1Ac+Cry2Ab2). Surveys conducted by CICR,
Nagpur in 2015 reported that Bt cotton (BG II) was severely damaged by pink bollworm and yield losses were observed in
many regions of Gujarat and some parts of Andhra Pradesh, Telangana and Maharashtra in India (CICR). During 2016-18,
incidence of pink bollworm ranged from 74.3-99% in central and south region and average number of larvae per boll
ranged from 0.99 to 3.04. The incidence of pink bollworm on BG II cotton in North India was found to be nil during 201518. Agroecological changes in Bt cotton that are associated with resistance of pink bollworm on cotton with concurrent
phasing out of H. armigera and E.vitella are now the new challenges to crop productivity. Extensive studies on various
components of ecology and Bt cotton agronomy with appropriate contemporary management options along with creating
awareness among farmers will have relevance to sustain crop productivity.

Vegetation Diversity for Insect Pest Management in Agri- Horti Crops
R. K. Sharma, Mohana Sundaram, G. K. Sujay Anand, V. Venkateswarlu, S.R. Sinha and Kirti
Sharma

ICAR- Indian Agricultural Research Institute, New Delhi – 110 012
Vegetation diversity is one of the important cultural practices in pest management and is based on the principle of reducing
insect pests by increasing the diversity of an ecosystem. Diverse nature of plant not only obstructs the adults from egg
laying but also the release of volatile allelo-chemicals from a particular crop deters the adult insect from damaging the
crops. All such planting combination enhances the activity of predators and parasites, too. Intercropping of brinjal (2 rows)
with coriander (1 row) or funnel (1 row) minimizes the incidence of brinjal shoot and fruit borer (IVRI, Varanasi). They
also found marigold intercropping with tomato for leaf miners as well as fruit borer management. Transplanting of tall
African marigold bearing yellow and orange flowers with tomato is the recommended for management of Helicoverpa
armigera by IIHR, Bangalore. In our experimentation treatment border cropped baby-corn in okra without an insecticidal
application showed effectiveness in reducing A. biguttula biguttula population. Cauliflower intercropped with non-crucifer
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host plants like sunflower, tomato, marigold, berseem and lucerne were highly suitable in reducing the major insect pests,
enhancing the number of natural enemies and higher yields than crucifer host plants like radish, mustard, cabbage and
broccoli. It is suggested that intercropping with sunflower might be a potential component in push- pull IPM technology.
The number of L. erysimi (Kalt.), P. xylostella L., and P. brassicaeL.were significantly lower on plots where cabbage was
boarder cropped either with marigold, fenugreek, lucerne or coriander in comparison with homogenous crop. The
experiment in brinjal comprised of seven treatments using Pusa Kranti cultivar with different combinations of three
intercrops (coriander, marigold and mint) having pest deterrence and two border crops (maize and cowpea) acting as
refugia. Maximum natural enemy population was observed in plots where baby corn was sown as intercrop in IPM trial
conducted in farmer’s field with okra. Population of leafhoppers (3.25/ 3leaves) and white fly (2.20/ 3 leaves) was observed
in habitat management trial. It can be summarized that vegetation diversity is more knowledge-intensive than many other
forms of pest management; and biotic, structural and microclimatic complexity of multispecies plant associations work
synergistically to produce associational resistance to pest attack. Vegetation diversity to enhance biological control refers to
the establishment of environmental conditions amenable to natural enemies that increase and sustain their populations and
improve their effectiveness in controlling pests. On farms, such dynamics of natural enemy populations can be altered
through management of within-field strips, cover crops, field margins, hedgerows, fencerows, windbreaks, irrigation and
drainage ditches, and roadside margins. A number of plants such as African marigold, castor, coriander, legumes and
certain cereals are grown extensively as trap crops to protect the main crop from sucking and chewing pests such as aphids,
thrips and borers. African marigold (Tagetes sp) is grown along with tomato to trap Helicoverpa armigera and thrips.
Similarly castor is raised along the borders of groundnut to lure the serious insect pests. Many a time intercrops may add
additional income to the farmers apart from reducing the loss by pests through produce of intercrops. Intercrop not only
helps in pest management but also plays a vital role in weed management, disease management, and nematode management
besides conserving the bio- diversity. Thus it can be rightly fitted in the integrated crop management for the improvement
of farming community.

Gut Microbiota of Plutella xylostella Inhibits Multiplication of Bacillus
thuringiensis
Vinay K. Kalia and Vijaya Laxmi Chauhan
ICAR-Indian Agricultural Research Institute, New Delhi-110012
Chewing folivorous lepidopterans are one of most important consumers of plants foliage in the world. Among them
diamondback moth (DBM), Plutella xylostella (Lepidoptera: Plutellidae) is the most destructive pest of cruciferous crops
globally. It has developed field resistance to most of the insecticides representing all major classes. It is the only insect pest
which has developed resistance to sprayed Bt formulations in the field. In spite of the important ecological mean of DBM,
the knowledge about interaction between symbiotic and pathogenic microbiota is meagre. The Gut microbiota promote
insect fitness by contributing to nutrition as well as protect their insect hosts against pathogens by synthesizing specific
toxins or modifying the insect immune system. crops. In the present study culurable gut bacteria were isolated from DBM
larvae and their 16S rDNA analysis showed that these gut bacteria belongs to Staphylococcus spp. (34.8%), Enterobacter
spp. (26.1%) Bacillus subtilis (13%), Serratia spp. (13%), Citrobacter spp. (8.6%) and Flavobcterium acidificun (4.3%)
identified 16s rRNA gene that belong to Enterobacter sp., Serratia sp., Bacillus subtilis, Staphylococcus spp. and
Citrobacter spp. A confrontation culture analyses of the 23 gut bacterial isolates against Bacillus thuringiensis sub sp
kurstaki HD-1 strain showed that the seven gut bacteria had antibacterial activity against the B. thuringiensis strains. B.
subtilis showed highest activity followed by Enterobacter and Serratia.Bacillus thuringiensis and its Cry toxins are widely
used for insect control but still its mechanism has not been completely deduced. These results propose that gut bacteria can
potentially affect the susceptibility of DBM to B. thuringiensis.

Popularizing the Website www.termitexpert.in
G. K. Mahapatro1 and Murari Kumar2
1

ICAR - Indian Agricultural Research Institute, Regional Station, Pune-411007, Maharashtra
2
ICAR - National Research Centre for Integrated Pest Management, New Delhi 110012,

Making any scientific end-product, inclusive websites, needs lot of concerted efforts, moreover needed much higher
endevour to make them public and popular. Negligible attempt has been made in Indian scenario on termite R&D. Aiming
at bridging this gap, an ambitious website https://termitexpert.in was developed under the aegis of ICAR-National Fellow
Project, web-launched in 2017. The developed system is a full-fledged source of various aspects of termites i.e., taxonomy
(morphology & molecular biology based), survey and sampling, management, technologies, termiticides, extension, ITK
etc. A database comprised of large number of relevant research publications is also added to minimize the researchers’ hunt
for literature. Taking care of every type of information seeker like public, professionals, policy makers and pupils various
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types of information have been collected, categorised, documented and digitized on this website. The website also enlists
various indigenous technical knowledge (ITKs) relevant to termites, in its major menu. A post project analysis was done,
contemporary to other ICAR’s knowledge based websites. Amongst the top ten, our site stands a proud third/fourth place in
its popularity (viewed as visit numbers >1.81 lakh, though all other sites are constructed at institute level, whereas ours is
just an attempt of individual stand-alone project of National Fellowship.

Efficacy of Entomogenous Fungi and Neem Products Against Brown Plant
Hopper, Nilaparvata lugens (Stal.) in Basmati Rice
S.K. Sachan, Abhishek Bansal, Jayesh Sachan and Rajendra Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110
The efficacy of two entomogenous fungi (Beauveria bassiana and Metarhizium anisopliae), two neem products
(NSKE 5% and neem oil 1500 ppm) and one convential insecticide (cypermethrin 25 EC) was evaluated against brown
plant hopper, Nilaparvata lugens (Stal.) in basmati rice at Crop Research Centre of Sardar Vallabhbhai Patel University of
Agriculture and Technology, Meerut. The experiment was laid out in randomized block design with three replications. All
the treatments were found significantly effective in reducing the infestation of brown plant hopper and increasing the yield
compared with control. Applicaton of cypermethrin 25 EC@ 1.5ml/little was the most effective treatment in reducing the
brown plant hopper population at all observational interval resulting highest grain yield (42.33 q/ha). Among
entomogenous fungi, Metarhizium anisopliae @5g/litre recorded least hopper population (3.47/hill) followed by Beauveria
bassiana 5g/litre (4.52/hill). NSKE 5% and neem oil (1500 ppm) also proved efficient control of Nilaparvata lugens and
was better than control plot.

Organic Farming in India: Prospects and Key Issues

R.P. Mishra, A. Nath, P.C. Gashal, D. Dutta and A.S. Panwar

ICAR-Indian Institute of Farming Systems Research, Modipuram, Meerut – 250 110
Organic farming endorses the concept that the soil, plant, animals and human beings are linked so to create a
scientifically integrated, environmentally sound, safe, traditional agricultural practices and economically sustainable
agriculture production system. It concentrates on building up the biological fertility of the soil so that the crops take the
nutrients they need from soil in slow process. Use of bio-pesticides, bio-insecticides and various cultural techniques such as
crop rotation, mixed cropping, results in development of an ecological balance within the system. Conservation of energy
and resources is considered to be important in organic farming, farmers make every effort to recycle all wastes and manures
within a farm. There are several principles of organic farming which are put into practice such as work within a closed
system and draw upon local resources as much as possible, maintain long-term fertility of soils, avoid all forms of pollution
that may result from agricultural techniques, produce food in sufficient quantity with high nutritional quality, minimize the
use of fossil energy in agricultural practices, make it possible for agricultural producers to earn a living through their work
and develop their potentialities as human being. The negative effects of modern agriculture including green revolution
technologies viz., huge utilization of synthetic chemicals like fertilizers and pesticides, high-yielding cultivars of crops,
greater utilization of irrigation potentials etc. has increased the production output in most cases. However, continuous use
of these high energy inputs leads to decline in production and productivity of various crops as well as deterioration of soil
health and environments. Following are few negative effects of modern agriculture which must be overcome with practices
of organic farming: imbalance in production, dependency on synthetic chemical fertilizers, increase in secondary &
micronutrient deficiencies, increase in pesticide use, unscientific water management and distribution, reduction in
productivity, reduction in quality of the produce, extinction of gene pool, environmental pollution and also imbalance in
social and economic status. Therefore, there is immense need of organic agricultural practices to eradicate the harmful
effects of present day agricultural practices. India is gifted with different sorts of naturally available organic form of
nutrients in different parts of the country and it will help for organic cultivation of crops significantly. The prices of organic
products are higher than the non-organic products in domestic as well as in the international markets. The major organic
products exported from India are processed food products, dry fruits, beverages, tea, organic rice, spices, millets, cotton,
medicinal plants and herbs. India has the potential to become a major organic producing country given the international
demand for our farm products, different agro-climatic regions for the cultivation of a number of crops, the size of the
domestic market and above all the long tradition of environment friendly farming systems. However, at the same time
increasing health consciousness and increasing disposable income among Indians is forever increasing the demand for
organic food. In India, there is strong need for national organic policy for implementation of organic farming which will
address the current issues and obstacles on organic production systems. In general organic farming certification process is
very complex and costly which small and marginal farmers can’t afford, reduces yield in early years of conversion results
in economical losses, limited availability of technical expertise for training to farmers about the techniques of organic
farming, non availability of promising research results in organic farming by central organizations and state agricultural
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universities, irregular supply of organic produce due to limited production units of bio-fertilizers and bio-pesticides and
decreasing livestock populations, inadequate government policy support regarding financial help and reward to farmers or
farmer’s group which practiced organic farming, shifting to pure organic farming is a very time consuming and laborious
methods, lack of awareness about benefits of organic farming like organism and soil health, conservation of biodiversity,
pollution free environment and more benefit: cost ratio as comparison to conventional farming practices, lack of
coordination between different agencies for certification and marketing of organic produce, lack of quality planting
materials like hybrids and varieties suitable for cultivation in organic farming and also non availability policy for premium
prices in the market for organic produce. Organic farming must co-exist with conventional modes of agriculture for specific
crops, specific regions particularly where the state is at an advantageous position, but of course, with the government
support in certification, crop insurance and development of market infrastructure for organic produce. As the movement is
easily spreading up and organic farming is attracting worldwide attention, and there is a potential for export of organic
agricultural produce, this opportunity has to be tapped with adequate safeguards. Thus, integrated effort is crucial from
government and nongovernment agencies to inspire farmers to follow the organic farming practices as a solution to
sustainability of all integral parts of the environment.

Effect of Drought Stress on the Severity of Rhizoctonia bataticola Infection in
Chickpea
Vadivelmurugan Irulappan and Muthappa Senthil-Kumar
National Institute of Plant Genome Research, New Delhi- 110067
Chickpea is a cool season crop cultivated during Rabi season, and it experiences yield limiting combined drought
stress and dry root rot disease (caused by Rhizoctonia bataticola). A map showing combined stress occurrence in major
chickpea growing regions (Madhya Pradesh, Karnataka, Maharashtra, Andhra Pradesh, and Telangana state) in India was
developed and it showed the economic significance of this stress combination. A protocol to impose combined drought and
R. bataticola infection on chickpea in a controlled condition was established in the lab to investigate the plant response and
infection. Drought stress was imposed gravimetrically, and 35% field capacity was considered as severe drought stress, and
the sick pot was employed to impose pathogen alone stress and combined stress. The soil moisture level, pathogen load,
and genotype are known to play a crucial role in the establishment of infection and intensification of disease severity.
Accordingly, the pot experiment included severe drought stress, virulent pathogen and susceptible genotype (JG 62). In the
pot experiment, the severity of R. bataticola infection was aggravated under drought stress whereas well-irrigated condition
did not intensify the infection. Reduction in photosynthetic rate in combined stress-treated plants was higher than drought
stress and pathogen stress and statistically significant. The relative water content in plants under combined stress was less
as compared to plants under drought and pathogen treatments. The number of fungal structures in the root section of plants
exposed to combined stress was higher as compared to pathogen treated plants. This study concluded that drought stress
intensified the severity of R. bataticola infection under combined stress because plant defense to pathogen infection is
compromised due to co-occurring drought stress. Going by the disease triangle, the dry root rot disease occurrence will be
more prominent in the future as there is a drop in annual rainfall due to climate change. We speculate that changes in
defense structures at root due to co-occurring drought stress in combined stress treatment might have predisposed the plants
to severe disease.

Preliminary Studies on Presence of Vectors/Insect Pests on Potato Varieties in
Drylands of Rajasthan
Kamlesh Malik, VK Gupta, Sanjay Rawal, SK Luthra and Manoj Kumar
Central Potato Research Institute, Regional Station, Modipuram-250110, Meerut
In order to increase farmer’s income efforts are continuously being made to provide them new cropping systems and
techniques. Keeping this in view, the potato varieties of Central Potato Research Institute, Shimla were planted in Jodhpur
and Jaisalmer drylandsin the year 2016 and 2017. The villages were selected on the basis of temperature regimes which
suited to the cultivation of potato cropwhile, the farmers were selected on the basis of availability of micro-irrigation
facility of their own at their fields, so that only required quantity of water could be supplied to the crop as eachdrop of
water is precious in desert area. In general farmers grow jeera(cumin), isabgol, wheat, methi(fenugreek), onion, castor and
mustard in winter season in Jodhpur and Jaisalmer area. In the year 2016 potato crop of KufriPukhraj and KufriBadshahwas
raised in Mansagar village at 9 locations and observations were recorded on vectors/insectpests randomly depending upon
the size of the field. The population of whitefly was in abundance till first week of January 2016, however no buildup of
population of aphidswas recorded. In the year 2017, nine potato varieties were planted at 12 locations in Nachna area of
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Jaisalmer. Observations on vectors/insectpests were recorded twice at 30 and 75 days after planting. Sticky yellow traps
were placed for monitoring of aphids. At 30 days after planting, whiteflies (4-20per plant), leafhoppers(2-6 per plant) and
symptoms of presence of mite were recorded. However observation recorded at 75 days after planting indicated that aphids
Aphis gossypii (0-15 aphids/plant) was present on almost all the varieties, while Myzuspersicae(0-9 aphid/plant) was
recorded only on three varieties. The two consecutive year preliminary studies on vectors/insect pests in potatoes indicated
the presence of vectors in the area, however, further studies are required to grow quality seed potatoes in drylands of
Rajasthan.

Integrated Weed Management on Productivity of Rice and Wheat
Vivek, R.K. Naresh, H. L. Singh and S.P.Singh
Sardar Vallabhbhai Patel University of Agriculture &Technology, Meerut-250110 (U.P.) India
Rice (Oryza sativa L.) and wheat (Triticum aestivum L.) are the predominant food crops of the world. These are
the staple food crops for more than 70% of the Asian population. In general, rice is preferably transplanted under irrigated
agro-ecosystem but weeds are the serious constraints for higher yields. Weedy situation throughout the crop growth caused
yield reduction to the tune of 50 to 60% in case of transplanted rice. Crop rotation is an important component of IWM. The
choice and sequencing of crops affects long-term weed population dynamics, and consequently weed management. In
rice/wheat cropping system, sequences involving summer cowpea for fodder or Sesbania for green manuring, resulted in
significantly lowest population of grasses and sedges Covering or mulching the soil surface can reduce weed problems by
preventing weed seed germination or by suppressing the growth of emerging seedlings. In the rice crop integration of
pendimethalin 1.0 kg ha–1 or pretilachlor 0.75 kg ha–1 with 1 hand-weeding at 30 DAS or sequential application of preemergence herbicides followed by post-emergence application of 2, 4-D (0.5 kgha–1) and fenoxaprop (0.07 kg ha–1),
proved quite effective against weeds. In wheat crop pre-emergence, Pendimethalin which can be applied @ 1.0 kg a.i/ha at
0-2 days after sowing in 800 liters of water /ha. It controls both grasses and broadleaved weeds. Sulfosulfuran and
Metribuzin were effective against both grassy and non-grassy weeds, whereas isoproturon, clodinafop and fenoxaprop were
specific to control grassy weeds. Integrated weed management makes use of a combination of different agronomic practices
to manage weeds, so that the reliance on any one weed control technique is reduced. Reducing the reliance on one or two
specific weed control techniques means that those techniques or tools will be effective for the future use. An integrated
weed management system that combines cultural and chemical weed management practices is the most effective and
economical way to manage weeds. Integration of methods of weed control with chemical methods will help in increasing
the life of existing herbicides and make the weed management cost-effective and efficient.

Effect of Different Weed Management Practices on Weed Density, Productivity
and Profitability of Mustard under Organic Farming
P.C.Ghasal, R.P. Mishra, D. Dutta, Chandra Bhanu, Jairam Choudhary,
Ankur Kumar and A.S. Panwar
ICAR-Indian Institute of Farming Systems Research, Modipuram, Meerut-250 110 (U.P.)
Field experiment was carried out at main research farm of ICAR-Indian Institute of Farming Systems Research,
Modipuram during Rabi 2017-18 to evaluate the effect of different weed management practices on weed density,
productivity and profitability of mustard under organic farming. Eight different weed management treatments were
followed i.e. T1. Two hand weeding at 25 and 50 days after sowing (DAS), T2.One mechanical weeding at 25 days after
sowing+ One Hand weeding at 50 DAS, T3. Intercropping with Chickpea (1:1), T4. Stale seed bed + reduced spacing (30×
10 cm) + mulching with maize straw + one Hand weeding at 40 DAS, T5. Mulching with water hyacinth @4 t/ha dwb +
one hand pulling at 40 DAS, T6.Incorporation of mustard oilcake @ 5t/ha + one hand weeding at 40 DAS, T7. Soil
solarization with 25 microns polythene mulch during summer + one hand weeding at 40 DAS, T8. Mulching with
eucalyptus leaves @ 5t/ha dwb + one hand weeding at 40 DAS. Among the different treatments, lowest weed density at 20
(96/m2) and 45 DAS (150/m2) was found under T7 i.e. Soil solarization with 25 µ polythene mulch during summer + one
hand weeding at 40 DAS.Cyperus rotundus was most abundant weed species during experimentation. Highest seed yield
(3592 kg/ha) and stover yield (11874 kg/ha) was recorded under treatment T6 i.e. Incorporation of mustard oilcake @ 5t/ha
+ one hand weeding at 40 DAS followed by T3 i.e. Intercropping with chickpea (1:1) (2447 kg/ha). Application of mustard
oilcake increased seed yield about 3 times as compared to hand weeding (T1) and mechanical weeding (T2). Application of
mustard seed meal might have contributed in better crop nutrition over weed and led to better yield attributes and yield.
Highest cost of cultivation and net returns were found under T6 and T3, respectively.
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Evaluation of Mixed Fungicides (New & Old) for Management of
Late Blight of Potato
Mehi Lal1, Sorabh Chaudhry1, Saurabh Yadav1, Sanjeev Sharma2, Manoj Kumar1 and
S K Chakrabarti2
1

ICAR-Central Potato Research Institute, Regional Station, Modipuram, Meerut UP 250 110, India
2
ICAR-Central Potato Research Institute, Shimla HP 170 001, India

The late blight of potato caused by Phytophthora infestans (Mont.) de Bary. It causes huge yield losses of potato
crop across the world including India. The disease can be managed by various methods including chemicals, varietal,
cultural and biological. The varietal resistant is best and cheapest method to manage this disease. The resistant nature of a
variety is broken down, generally within a decade after its development. The chemical method is effective for managing
late blight of potato. However, pathogen is more vulnerable against specific mode of chemicals, particularly systemic
fungicides, which may develop resistant against pathogen. Therefore, efficacy of fungicide may be reduced against
pathogen. An experiment was planned to evaluate mixed fungicides (Old & new) against late blight. The field efficacy of
six mixed treatments viz,Dimethmorph 50% WP+ Mancozeb 75% WP, Dimethmorph 50% WP+ Chlorothalonil 75% WP,
Dimethmorph 50% WP+ Propineb 70% WP, Mandipropamid 23.4% SC+ Mancozeb 75% WP, Mandipropamid 23.4%SC+
Chlorothalonil 75% WP, Azoxystrobin 23% SC +Mancozeb 75% WP were evaluated for management of late blight during
2015-16, 2016-17 and 2017-18.Three sprays were applied and spraying of fungicides initiated just appearance of disease.
The results revealed that treatmentDimethmorph 50% WP- 0.1%+Mancozeb 75% WP- 0.2%at 7-10 days intervals showed
less average terminal disease severity (22.67%) with highest disease controlled (75.97%), which was statistically significant
with Dimethmorph 50% WP-0.1%+ Chlorothalonil 75% WP-0.2% at 7-10 days intervals with average terminal disease
severity 30.83% along with disease controlled 67.31% as against control average terminal disease severity (94.33%). The
next best mixed spray was Dimethmorph 50% WP-0.1%+ Propineb 70% WP-0.2%, which was statistically at par
withMandipropamid 23.4%SC-0.1%+ Chlorothalonil 75% WP-0.2% at 7-10 days intervals. The highest average tuber
yield (40.70 t/ha) was observed with Dimethmorph 50% WP- 0.1%+ Mancozeb 75% WP 0.2%, at 7-10 intervals with
followed by 38.10 t/ha with Dimethmorph 50% WP-0.1%+ Chlorothalonil 75% WP-0.2% at 7-10 daysintervals.These
mixed sprays found effective for management of late blight of potato and further these mixed sprays can be used to avoided
development of resistance against pathogen.

Biofilm Formulation: Agriculturally Relevant Microbiological Process
Prashant Singh, Dipanjali Bag and Prashant Mishra
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110, U.P., India
A Biofilm is a complex bacterial-fungal endosymbiont interaction, whichis very effective in plant growth promotion
as well as in protection against several pathogens. A biofilm is an association of two or more microbial species, in which
they are associated with a surface as a base or any interfaces, often enclosed in self produced extracellular polymeric
substances (EPS) matrix, which increases their rate of survival in adverse environmental conditions. Microbes associated
with biofilm differfrom their singly-derived relatives in terms of their growth and behaviour. Biofilms made up of bacteria
and fungi enhances growth and survival activity of bacterial inoculants in soil. Biofilm formulation on fungal surface may
benefit bacteria by exploiting fungi as nutrient source directly or it can affect complex substrates through production of
extracellular enzymes.Biofilm formulation on fungal cells enhances bacterial antagonism of fungi by concentrating derived
antifungalcompounds. Bacterial cells colonizing fungal hyphae and use it to reach and colonize new micro-habitants in soil.
Several reports are there of improvement in plant growth parameters when biofilmed inoculants are used compared to their
traditional counterpart. The increased population density within a biofilm provides the chance to exhibit attributes
specifically that single cells can’t achieve efficiently.

Management of Sapota Insect Pests in Saurashtra Region of Gujarat
A. S. Vaja1, S. R. Padaliya1, B. K. Sreedhar1 and R. Naganna 2
1

2

B. A. College of Agriculture, Anand Agricultural University, Anand – 388110 (Gujarat).
College of Agriculture, Junagadh Agricultural University, Junagadh- 362001, Gujarat (India).

Experiment was laid out in Completely Randomized Design (CRD) to study the bio-efficacy of different nine
insecticides with control and to study the screening of different eight sapota varietiesfor their susceptibility against
infestation of sapota insect pests under field condition at Junagadh Agricultural University, Junagadh during the year
2017.In order to study the bio-efficacy of different insecticides, the treatment was evaluated based on per cent infestation in
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which results showed that the treatment comprises of profenophos + cypermethrin 0.044 per cent, flubendiamide 0.14 per
cent and indoxacarb 0.0079 per cent were found most effective against infestation of chiku moth, bud borer and midrib
folder, while the treatment of deltamethrin + triazophos 0.036 per cent, dichlorovos 0.05 per cent and flubendiamide 0.14
per cent were found most effective against infestation of leaf miner.Among the eight varieties of sapotaPKM-1 found least
susceptible against infestation of chiku moth, bud borer and midrib folder while Cricket ball found least susceptible against
infestation of leaf miner. Variety of Cricket ball was recorded as highly susceptible against twig damage by chiku moth and
bud damage by bud borer while Kalipatti recorded highly susceptible against bud damage by chiku moth as well as leaves
damage by midrib folder,however variety Mohangoottee was recorded as highly susceptible against leaves damage by leaf
miner.

Use of Modified Atmospheres for Stored Product Pest Control
D. Vamsi Chandrasekhar Reddy, Abhishek Yadav and D. V. Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110, U.P., India
The explosion of human population is creating an unprecedented demand for greater production of food grains. The
post-harvest losses dueto infestation by insect pests have required the useof diverse procedures for their control. In the
recent past, the preservation of agricultural products during the storage has relied heavily upon the insecticides to control
the storage pests. These management methods have different side effects on the environment, human health and the
consumers today expect the food products that are pesticide free. Hence, there is a need of eco-friendly methods to manage
the storage pests.Modified or controlled atmospheres offer asafe and environmentally benign alternative to the use
ofconventional residue-producing chemical fumigants forcontrolling insect pests that attack stored grain. The modified
atmosphere storage method involves alternation of the concentrations of the normal atmospheric gases such as nitrogen,
oxygen and carbon dioxide, to an atmosphere lethal to stored product pests. This modified atmosphere storage has many
advantages compare to conventional methods of storage. These includes elimination of insects from stored commodities
without polluting the atmosphere, no harmful residues remain after the treatment of the commodity with nitrogen, oxygen
and carbon dioxide, absence of effects on germination, many other parameters important in the quality of different
commodities and decreased hazard of leakage into workspace of toxic material. These advantages, together with cost
competitiveness against many existing practices, ensure that modified atmospheres will be used on a routine basis as a
method of insect control in stored products in the future.

Post-Harvest Management of Sitotroga cerealella (Olivier) by Fumigant Toxicity of
Some Essential Oils
Rashmi Joshi and S.N. Tiwari
College of Agriculture, GBPUA&T, Pantnagar
Grain storage is an integral component of post harvest technologies and has an important say in the food-security.
According to a report of FAO, only 5% is invested in saving loss of food while rest 95% is invested in increasing the
production. In India approximately 10.0 per cent of food grain is lost during storage half of which is accounted for insect
pests which may go up to 40% losses in case of some insects. Although there has been certain insect management practices
like use of synthetic pesticides but due to increasing concern of pesticide residue in grains has encouraged researchers to
look for some other alternatives. In one such attempt fumigant toxicity of essential oils derived from Murraya koenigii,
Callistemon citrinus,Citrus limetta ,Curcuma longa and Pinus roxburghiiwere tested against Sitotroga cerealella (Olivier)
which is a destructive pest of rice in storage. Insect was allowed to breed and feed for one month and then the number of
adults emerged were counted. It was found that 90.08, 100, 100, 100, 89.22 and 89.67 percent inhibition of the insect after
using 0.1% (v/w) of M. koenigii, C. citrinus,C. limetta , C. longa and P. roxburghiirespectively. And even at 0.05%
concentration not less than 85.92 % inhibition was observed which was for P. roxburghii. Different combinations were also
prepared from these essential oils and then also it was observed that not less than 74.72 % inhibition was observed, with
only exception of M. koenigii + P. roxburghii combination giving only 31.90 % of insect inhibition. In summary result
indicates that these essential oils may revolutionize post harvest management technology of grain storage by providing
quality food and environmental friendly approach.
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Enhancing Bioremediation of Soil Contaminated with Explosives (RDX)
Using Microbial Formulations
Sonal Yadav1, Mohd. Aamir Khan1, Ranju Sharma1, Mary Celin2, Anushree Malik1 and
Satyawati Sharma1
1

Centre for Rural Development and Technology, Indian Institute of Technology Delhi.
2
Centre for Fire, Explosive and Environment Safety, DRDO, Delhi

Large areas of land have been polluted through the manufacture, detonation and disposal of explosives. Explosives
are xenobiotic compounds, toxic to biological systems and their recalcitrance nature leads to persistence in the
environment. RDX-Royal demolition explosive (hexahydro-1,3,5-trinitro-1,3,5-triazine), is currently most widely used
military explosive and of particular environmental concern because of its mobility and persistence in soil. The present
research work focuses on the development of different formulations of the selected bacteria and testing their efficacies in
bio remediating the soils polluted with RDX. Bacteria having the capability of uptaking the RDX as sole nitrogen source
were isolated from contaminated sites. Out of ten bacterial isolates, Dienococcus misensis has shown the maximum
degradation with 63.7% in the aqueous phase and 62.2% in soil environment. Different formulations ofthis selected bacteria
i.e. dispersible granules (WDG), encapsulated beads, powder formulation were developed by screening and selection of
suitable support material and tested for the degradation of RDX. The properties and shelf life of developed formulations
were tested and found in the range as per by Bureau of Indian Standards (BIS). The results pertaining to the development
and characterization of developed formulations along with testing their efficacies in degrading RDX will be presented at the
conference.

Assessment of Biorational Chemical for the Management of B. P. H.
(Brown Plant Hopper) in Paddy
Satya Prakash and I.K. Kushwaha
KVK, Saharanpur, Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110, U.P.
Basmati rice is an important crop of Western Uttar Pradesh. However there is high incidence of B.P.H. insect
resulting in heavy yield loss. An on farm research entitled “Assessment of Biorational chemical for the management of
B.P.H. (Brown plant hopper) in Paddy was conducted by KVK, Saharanpur during 2015-16 & 2016-17 to manage the
devastating pest B.P.H. which in turn directly contribute to higher Paddy yield. The technologies compared in this study
were farmer friendly and cost effective. The field experiment was laid out in the 3 replication at four location with three
treatments in different location of Saharanpur district situated in western region of UP. The treatment were T1 farmer
practices i.e. application of Phorat @ 25kg/ha. T2 was application of light trap @ 15 No./ha and T3 was T2+ application of
spray dinotefuran 20SC/150g/500 ltr water/ha at heading stage/ha. The application of light trape @ 15No./ha and spray
dinotefuran 20SC/150g/500 ltr water/ha at heading stage/ha. The recorded significantly higher yield (51.20 q/ha) compared
with T2 (38.30q/ha) and T1 (30.5 q/ha) with least infestation of BPH (8%) and higher benefit to cost benefit ratio (BCR) of
1:2.66. The percentage of BPH infestation in case of T1 and T2 was 34 and 22% respectively. Hence it was inferred that
under field situation. Use of light trap @ 15/ha and dinotefuran 20SC/150g/500 ltr water/ha at heading stage/ha certainly
manage the Paddy BPH that result in sustainable higher yield.

Role of Microorganism to Improve Agriculture Science
Harsha Sharma and Avdhesh Kumar Kaushal
Motherhood University, Roorkee, India
These (Rhizobium, Azotobacter, Pseudomonas etc.) Micro-organisms do not leave any toxic effects on the
environment and crops; they have specific destruction characteristics of the targeted insects. With their use the development
of immunity has been found to be low in insect, using these insects can also be controlled which are not destroyed by the
normal pesticides they are safe for the beneficial pest of the cultivation. The cost of chemical fertilizers is much higher than
bacterial compost. Bacterial composts maintain fertile ground, biological power and pollution-free environments; 5% - 10%
yields can be increased. In drought-prone areas, bacterial compost is similar to nectar, where there is a shortage of water,
the crop will not be good. In such a situation, the farmers do not take the risk of using expensive fertilizers. Do not want nor
does he have so much money.During the time of the rising sun or i.e. after noon, the utility will increase, at this time the
micro-organism can be used at night by using its function and speed, to view the used farming and taken advanced benefits.
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Qualitative and Quantitative Losses Caused by Groundnut Bruchid
(Caryedon serratus) in Stored Groundnut Pods
M. Sreedhar and D. V. Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110, U.P., India
Studies on the quantitative and qualitative losses caused by C. serratusin stored groundnut pods was done under
laboratory conditions for three months. Weight loss due to insect infestation was calculated by deducting the final weight of
the samples from the initial weight of the respective treatments and loss was converted to per cent weight loss. Pod damage
calculated through number of damage pods by total number of pods converted into per cent pods damaged. Proteins and
Sugars estimated by as per Lowry et al. (1951) and Hedge & Hofreiter, (1962) methods respectively. Research studies
revealed that per cent pod weight loss and pod damage caused by bruchid was ranged from 1.90 to 17.73% and 2.0 to
97.33% respectively. Storage period coupled with insect infestation play important role in decreasing the protein and sugars
contents in the pods. Thus it is suggested that pest shows maximum damage in storage conditions.Hence, the chemical
management is compulsory for controlling this pest in stored conditions.

Studies on Insect Pests Succession in Tomato and Management of Tomato Fruit
Borer, Helicoverpa armigera (Hubner)
Ravi Pratap Singh and Sandeep Kumar
Narendra Deva University of Agriculture and Technology kumarganj, Ayodhya
The study revealed that the population dynamics of whitefly, jassid, thrips, aphid and larvae of tomato fruit borer
initiated after transplanting till harvest.Whitefly was appeared on the tomato crop at 36 SW with 1.00 whitefly/cage. Jassid
and thrips were appeared on the tomato crop at 37 SW with 0.60 jassid/cage and 2.00 thrips/plant, respectively. Aphid was
appeared on the tomato crop at 41 SW with 0.06 aphid/plant, while larvae of tomato fruit borer was appeared on the tomato
crop at 43 SW with 0.06 larvae/plant. The population of whitefly/cage, jassid/cage, thrips/plants, aphid/plant, larvae/plant
ranged between 0.60 to 6.13, 0.60 to 6.13, 0.20 to 3.86, 0.06 to 7.33, 0.06 to 4.06, respectively. Among the tested botanicals
and insecticide, the treatment T7 (Spinosad 45% SC@ 75 g a.i./ha) was found most effective resulting in 100% reduction of
larval population followed by NSKE 5% with 93.46%, Karanj seed extract 5% with 85.47%, Tobacco leaf extract 5% with
78.93%, Cannabis (bhang) leaf extract 5 % with 75.78%, Garlic extract 5 % with 66.10%, respectively. Whereas, Onion
bulb extract 5% found least effective in which reduction of larval population was found 55.26%. The maximum yield of
213.43 q/ha was produced in treatment T7 (Spinosad 45% SC@ 75 g a.i./ha) followed by T1 (NSKE 5%) with 197.43 q/ha.
The lowest yield of 127.25 q/ha was obtained from treatment T4 (Onion bulb extract 5%). The maximum B:C ratio of
17.93:1 was obtained in treatment T7 (Spinosad 45% SC@ 75 g a.i./ha)followed by T1 (NSKE 5%) with cost/benefit ratio of
9.55:1.

Stage Specific Life Table of Rice Brown Plant Hopper (Nilaparvata lugens Stal.) on
Pusa Basamati-1 and Pant Dhan-12 under Natural Condition
Vinod Kumar1, Hem Singh1, Sushil Kumar1, Mahendra Pratap Gautam1 and Sachin Kumar2
2

1
Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut- 250110
Narendra Deva University of Agriculture and Technology, Faizabad, Uttar Pradesh, India1

Life table studies, viz stage specific and survival of N. lugens Stal. on two different rice variety i.e. Pusa Basmati-1
and Pant Dhan-12 under natural condition indicate the insect preferred both the host species but Pusa Basmati-1 were
favored and suitable food for the development of N. lugens Stal. stage specific life-table the apparent mortality at 5thinstar
nymph stage were shows that highest value 27.59 percent on Pant Dhan-12 where as compared on Pusa Basmati-1 recorded
23.81 percent. The lowest apparent mortality 6.17 percent was recorded at 2nd instar nymph stage, on Pusa Basmati-1
whereas lowest 7.59 percent recorded on Pant Dhan-12. The highest survival fraction were recorded at 2nd instar nymph
stage 0.94 and 0.92 Pusa Basmati-1 and Pant Dhan-12, while minimum survival fraction were recorded at 5th instar nymph
stage 0.76 and 0.72 on Pusa Basmati-1 and Pant Dhan-12. The k-value is the key factor, which is primarily responsible for
increase or decrease in number from one generation to another. The highest k-value 0.38 was observed on Pusa Basmati-1
and the lowest k-value 0.32 observed on Pant Dhan-12.
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Population Dynamics of Brown Plant Hopper Due to Excess Amount of
Nitrogenous Fertilizer
Sushant Kumar, Hem Singh and Asheesh Umrao
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110, U.P., India
Rice (Oryza sativa L.) is the primary staple food source for more than half of the world’s population. In many
developing countries, increased use of fertilizers is a response to increase demand for rice. But this discriminate use of
fertilizer also invites to various type of insect and pest in the rice eco-system. Out of them Rice BPH (Nilaparvata
lugens Stal) is also important insect which also showing the great effect of unbalanced application of nitrogenous
fertilizer. Nitrogen effect to the population of BPH with the great influence .In many of the scientific literature Nitrogen
was found as a more limiting element for BPH than other nutrients in rice plants. Application of N fertilizers to the rice
plants increased the N concentrations both in rice plants and BPH while application of P and K fertilizers increased their
concentrations in plant tissues only but not in BPH.The survival of nymphs, fecundity and egg hatchability were
significantly higher in BPH populations on rice plants with a high nitrogen regimen than those on rice plants with a low
nitrogen regimen. The excess amount of nitrogen fertilizer attract to the insect pest for feeding and their survival, growth
and reproduction on the plant.

Studies on Seasonal Incideace of Sesamia inferens (Walker) on Maize with Relation
to Abiotic Factors
Umesh Kumar, D.V. Singh, Rahul Singh, Visvash Vaibhav and Satya Saran
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
The present investigation was carried out at Crop Research Centre, Sardar Vallabhbhai Patel University of
Agriculture and Technology, Meerut during two consecutive year kharif, 2016 and Kharif, 2017. The peak larval
population caused by pink stem borer 6.17 and 6.93 larvae/plant were recorded at third week of August (34th Standard
Week) during kharif, 2016 and 2017, respectively. The peak infestation caused by pink stem borer 27.85 and 29.50 percent
was recorded in the last week of August (34th Standard Week) during kharif season 2016 and 2017, respectively. The
correlation of pink stem borer with various abiotic factors with maximum and minimum temperature, relative humidity
showed positive correlation while negative correlation with rainfall.

Comparative Study of Biological, Chemical & Physical Treatments in
Management of Root Knot Nematode (Meloidogyne Graminicola ) Infestation in
Rice
Abhishek Kumar, Kamal Khilari, Jaskaran Singh, Amit Kumar Yadav and Anupam Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110, U.P., India
Rice is one of the most important food crops in the world. In India, rice contributes 43 per cent of the total food grain
production and 46 per cent of the total cereal production. Rice crop is affected by many fungal, bacterial, viral and
nematode diseases. Among the nematodes, rice root knot nematode (Meloidogyne graminicola) is considered as a major
problem in rainfed upland and low land rice. Root knot nematode produced different type symptoms on rice like stunted
growth, leaf yellowing and wilting during the hottest part of the day. The main symptom produced by root-knot nematode
was gall formation. In present investigation, a pot experiment was conducted for the comparative study on the effect of
biological (Trichoderma), Chemical (carbofuran) & Physical practice (soil solarization) on management of root knot
nematode infestation in rice. Carbofuran and Trichoderma wereappliedassoil application and seedling treatment separately.
For solarization, soil was solarized by covering with polytheen sheet. Seedling was raised in nematode infested soil. Theses
seedling treated as per treatment and transplanted as per plan .Observation on number of gall/plant was recorded at 30 and
60 days after transplanting. The result indicates that minimum 12.16 galls/plant and 23.25galls/plant were recorded at 30
and 60 days after transplanting in treatment Carbofuran was applied as soil application. In case of soil solarization
25.83galls/plant and 28.58galls/plant was recorded. Average 30.16galls/plant and 34.50gall/plant were recorded at 30 and
60 days after transplanting in treatment Trichoderma was applied as soil application. While the seedling treated with
Trichoderma 43.25 galls/plant and 47.00galls/plant was recorded compared to control 48.50galls/plant and 57.58galls/plant
after at 30 and 60 days after transplanting. Trichoderma applied as soil and seedling treatment and soil solarization not
much effective compare Carbofuran applied as a soil application.
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Field Evaluation of Emamectin Benzoate against Diamond Back Moth, Plutella
Xylostella in Cabbage in Mid-Western Plain Zone
R.P.Singh, Sanjay Kumar, Y.P.Singh, S.P.Singh and V.K.Singh
K.V.K, Badaun
A field experiment was conducted to find out the bio-efficacy of Emamectin benzoate 5 SW against diamond back
moth, Plutella xylostella on cabbage underagro climatic condition of mid western plain zone of Uttar Pradesh. Six
treatments were taken for experimentation comprising Emamectin benzoate 5 SW @ 11g ai/ha, Trizophos 40@ 500gai/ha,
Indoxacarb14.5@ 72 gai/ha, Thiodicarb75@750g ai/ha, Cypermethrin10@70ml ai/ha, Neem oil 0.03%@ 5ml/lit and
untreated control were sun side by side for compression, each treatment were replicated three times. The treatment
Emamectin benzoate gave minimum plant damage 3.2% and maximum yield 407.52 q/ha followed by Indoxacarb 3.75 %
plant damage and 405.43 q/ha yield, minimum yield was recorded in treatment neem oil 365 q/ha. Maximum plant damage
was recorded in untreated control 29.70 % plant damage and yield 322.50 q/ha. The maximum net return was obtained
Emamectin benzoate treated plot (Rs. 114432) and least was in untreated control (Rs. 87876).

Integrated Pest Management in Mango
D V Singh, Arvind Kumar and Mukesh Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110, U.P., India
The IPM has been evolving over the decades to address the deleterious impacts of synthetic chemical pesticides on
environment ultimately affecting the interests of the farmers. The economic threshold level (ETL) was the basis for several
decades but in modern IPM (FAO 2002) emphasis is given to take decisions based on larger range of field observations.
The health of a plant is determined by its environment which includes physical factors (i.e. soil, rain, sunshine hours, wind
etc.) and biological factors (i.e. pests, diseases and weeds). All these factors can play a role in the balance which exists
between herbivore insects and their natural enemies. Understanding the intricate interactions in an ecosystem can play a
critical role in pest management. Decision making in pest management requires a thorough analysis of the agro-ecosystem.
To monitor the initial development of pest and disease in the endemic areas survey is prerequisite. Therefore, for field
scouting farmers should be mobilized to observe the pest and disease occurrence at the intervals as stipulated under
different development stages. The plant protection measures are required to be taken only when bio control potential does
not show promise and pest and disease incidences shows increasing trend. Field scouting for pests/disease and bio control
fauna/flora by extension agencies and farmers once in a fortnight should be undertaken to assess increasing/decreasing
trend in the pest/disease incidence and availability of bio control potential. This should be done soon after the appearance of
new flush after the fall of old leaves as such stage of the crop having succulent tissues in valuable to attack by pests and
diseases. A large number of parasites, predator and pathogens are very active against pests of mango in the fields. These are
Rodolia fumida, Suminus renardi, Coccinellids, Beauveria bassiana, Verticillium lacani, Mallada boninensis, Chrysopa
spp., Tertrastichus spp., Trichoderma spp., Gonatocerus spp, Podynema spp., Platygaster sp, Eupulmus sp., Systasis
dasynearue, Micronimus timidis, Baccha pulchrifrons, etc. which pay a significant role in population suppression of various
insect pests and diseases. These should be conserved in the field.

Construction of Life-Table of White Grub (Holotrichia Spp.)
under Laboratory Condition
Hem Singh1, Ajay Kumar2, Kamal Khilari1 Abhishek Yadav1 and M.P. Gautam1
1

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110, U.P., India
2
S.K.R.A.U. Bikaner (Rajasthan)

Investigation on “Construction of life-table of white grub (Holotrichia spp.) under laboratory condition” was carried
of White Grub Research Laboratory, Department of Entomology, Sardar Vallabhbhai Patel University of Agriculture and
Technology, Meerut, during 1st July 2017 to 15th June 2018. Three types of life tables like, age specific life table, stage
specific life table and life and fertility table for female were constructed during the estigation. In age specific life table, the
age specific survivorship (lx), death (dx) and life expectancy (ex) was served of H. consanguinea species. The H.
consanguinea species occupied the shortest time 120 days to plete its generation, under natural condition. The highest
apparent mortality was found in first instar larval stage 17.77 percent on H. consanguinea, and the lowest apparent
mortality was observed at pupal stage was 1.75 percent on H. consanguinea, under natural condition. The K-value is the
key factor for observed the stage specific able of H. consanguinea. The K-value was (0.2821), potential fecundity 24
eggs/female and net reproductive (8.38) was observed on H. consanguinea, under natural condition. The population growth
1st National Conference on Identification, Convergence, Implementation & Extension of Science-TechResearch For Sustainable Development (ICIESSD-2019)

59

was reported from survival and fertility life table for female using the parameters net reproductive rate (Ro), intrinsic rate of
ease (rm), mean length of generation (T), doubling time (DT) and finite rate on increase (λ). The mean length of eration
(117.91), finite rate of increase (1.0169) and doubling time (51.72) was observed on H. consanguinea, er natural condition.
The result obtained from the present study, it may be concluded that H. consanguinea clea of white grub is most serious
insect-pest of sugarcane for western Uttar Pradesh.

Drought Stress Increased the Incidence of Dry Root Rots and Black Root Rot in
Chickpea under Field Condition
Ranjita Sinha1, Vadivelmurugan Irulappan1, Basavaiah Mohan Raju2, Angappan Suganthi3 and
Muthappa Senthil-Kumar1
1

2

National Institute of Plant Genome Research, New Delhi
Department of Crop Physiology, University of Agricultural Sciences, GKVK, Bangalore- 560 065 India
3
Tamil Nadu Agricultural University, Coimbatore, Tamil Nadu - 641003 India

Drought and pathogen stresses are known to reduce the chickpea yield. Further, the combined occurrence of these
stresses can have a severe impact on crop growth and productivity. We studied the interaction of these two categories of
stresses, their individual and combined effect and the net impact on plant growth and productivity traits by systematically
designed field experiments. We conducted field experiments for four consecutive years from 2014-18 at different locations
in India. Drought stress from mild to severe and differential irrigation regimes was imposed. We confirmed the drought
stress in field by soil moisture measurements and canopy temperature. Natural infection of the pathogen from sick plot to
chickpea was considered pathogen stress in the field study. Diseases were scored based on symptoms and the causal agents
were confirmed by pure culture studies and sequencing of internal transcribed spacer (ITS) genes. In four year trial, we
observed the increased occurrence of fungal diseases; namely, dry root rot (DRR) caused by Rhizoctonia bataticola, black
root rot (BRR) caused by Fusarium solani, and stem rot caused by Sclerotinia sclerotiorum, under drought stress. We also
observed an increased incidence of wet root rot disease caused by Rhizoctonia solani in plots with high moisture. Also,
drought and combined stress significantly decreased the specific leaf area and yield of chickpea. Overall, our study
indicated that the drought stress enhances the incidence of dry root rot and black root rot fungal diseases in chickpea and
the combined stresses reduced plant growth and performance. The mechanism for increased pathogenicity under drought is
not known; however, we speculate that drought either increases the infection ability or favors the disease-causing ability of
pathogens. Alternatively, it can also predispose plants towards susceptibility. It probably can increase exudates release from
plants in soil inducing some signals for pathogen to enter plants. We are further working to understand the mechanism for
increased pathogenicity of Fusarium solani and Rhizoctonia bataticola under drought stress.

Studies on Methanolic Extract of Azadirachta indica Plant Effect on Fungal
Pathogen Rhizoctonia solani
Jyoti sharma1, Alka sahrawat1 and Siddarth Nandan Rahul2
1

2

Shobhit Deemed University, Meerut
College of Agriculture, Narendra Dev Universityof Agriculture and Tecnology

A large number of chemical and antibiotics have been developed to control the plant disease but due to over growth
awareness to the hazardous side effects of these interventions is being given to the use of plant product as biological
control. Neem (Azadirachta indica) belonging to the mahogany family, is a native of Indian sub-continent, has received
worldwide for various purpose. Soil borne diseases are important constraints in sustainable crop production system
because the complexity of the soil environment makes their control with chemical fungicides difficult. In this study we
have explored the antifungal activity of local indigenous plant species, Azadirachta indica extract in methanol by disc
diffusion method against major plant pathogen of sugar cane field Rhizoctonia solani. We also observed the screening of
bioactive compound, terpenoid was available in all the active part of Azadirachta indica. Experimental result show that
the highest growth inhibition against Rhizoctonia solani by bark extract at 15% in 100ml methanol. On the basis of result
we can conclude that Azadirachta indica plant easily available and effective source for against Rhizoctonia solani.
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Management of Insect Pests through Organic Agriculture
Abhishek Yadav, D. Vamsi Chandrasekhar Reddy and Gaje Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
Organic agriculture as holistic food production management system, which promotes and enhances agroecosystem health, including biodiversity, biological cycles and soil biological activity. It emphasizes the use of
management practices in preference to the use of off-farm inputs, taking into account that regional conditions require
locally adapted systems. Pest management is a key component in organic crop production systems. To successfully control
pest in an organic system, it is important to understand the interactions of different components in a specific ecosystem.
One key strategy used for pest management in organic farming involves preventive measures and other strategies involve
control measures. Therefore, IPM is essential in organic agriculture because it offers a wide range of techniques and
practices to prevent or minimize damages from pests without affecting soil, water or beneficial organisms. While much
research in this area is still in its infancy, a multidisciplinary approach involving molecular biology, biochemistry, plant
breeding, entomology, crop management and economics can facilitate the investigation and subsequently provide real
world solutions for pest problems in organic agriculture.

Transmission of Plant Viruses
Akash Pandey, Ramji Singh, Ankit Singh and Vinay Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
A virus is a nucleoprotein that multiplies only in living cells and has the ability to cause disease. Each virus
contain either RNA or DNA and in most plant viruses, there is only one kind of nucleic acid as their genetic
material.Viruses infect their host plants systemically and multiply internally throughout the plant. Viruses need some
agency for their transfer from one host to other which called as transmission which is occurs by several means such as
mechanical transmission, Grafting & and other plant propagation techniques. Insect transmission, Fungal transmission,
Nematode transmission, Seed &Pollen transmission and Dodder transmission. These transmission agencies are also called
as vectors. Insect vectors of plant viruses are found in 7 of the 32 orders of the class Insecta. Hemipterans are the most
important virus vectors, comprising more than 70% of all known insect borne viruses. Among these, aphids and whiteflies
are the major vectors of plant viruses transmitting more than 500 virus species. Most plant viruses depend on insect
vectors such as Aphids (Alfalfa mosaic), Whiteflies (Casava mosaic), Leafhoppers, Planthoppers (Rice tungro virus),
Beetles (Cowpea mosaic) etc. for their survival, transmission and spread. These insects transmit plant viruses by two
principal modes, i.e. circulative (circulating through the insect’s haemocoel, CV) and non-circulative (carried on the
cuticle lining of mouthparts or foregut, NC). Transmissibility and specificity between NC viruses and their vectors
depends on the coat protein (CP) of the virus in addition to virus-encoded helper proteins. Circulative viruses cross the
gut, circulate in the haemocoel and cross the salivary glands to render the insect infective. Circulative luteoviruses depend
on small CP and the read-through protein (RTD) for transmission. Cultural, physical and novel biotechnological tools can
provide virus control by interfering with vector landing and the retention of viruses in their vectors.

ICT Based Pest Surveillance System for Horticultural Crops in Haryana
Manoj Chaudhary, Niranjan Singh, H. R. Sardana and M. N. Bhat
National Centre for Integrated Pest Management (NCIPM), Pusa, New Delhi-110012
Pest surveillance or monitoring is the cornerstone of the philosophy of Integrated Pest Management (IPM) as
compared to calendar-based treatments. The basic purpose of surveillance is to determine whether pests are present in the
field at a level to initiate pest management interventions. Through regular and systematic pest surveillance, epidemic
situations can be avoided by detecting damage before endemic establishment of a pest in any area. New technologies such
as Information and Communication Technology (ICT) have made significant impact in the field of pest management. ICT
based pest surveillance and advisory system is basically a dynamic decision support system consisting of mobile
application for capturing pest information from fields and web based reporting application for producing – instant and
customized pest reports to the plant protection experts so as to provide timely and correct pest management advisories to
the farmers. E–pest surveillance system in horticultural crops is first of its kind implemented in the state for pest
management at farmer fields. Constant and timely watch over pest scenario in the crops with the help of the system will
assist in identifying the pest hot spots and their management across the State.

1st National Conference on Identification, Convergence, Implementation & Extension of Science-TechResearch For Sustainable Development (ICIESSD-2019)

61

Biopesticidal Potential of Plant Essential Oils against Stored Product Pest,
Tribolium castaneum
Monica Verma and Satyawati Sharma
Center for Rural Development and Technology, Indian Institute of Technology, New Delhi - 110016, India
In India, post-harvest losses caused by unscientific storage, insects, rodents, microorganisms etc., account for about
10 % of total food grains. About 500 species of insects have been associated with stored grain products and nearly 100
species of insects cause economic losses.Triboliumcastaneumor Red flour beetles attack stored grain products such as flour,
cereals, meal, crackers, beans, spices, pasta, cake mix, dried pet food, dried flowers, chocolate, nuts, seeds, and even dried
museum specimens. Both the larvae and adults cause damage. The greatest damage is during the hot and humid monsoon
season. Stored product pest management is done by various chemical treatments like surface treatment of gunny bags and
godownsbyFenvalerate 20EC or Cypermethrin 25ECand chemical fumigation byEthylene dibromide (EDB), Ethylene
dichloride Carbon tetra chloride (EDCT), Aluminium phosphide (ALP). Although chemical control is effective, the over
dependence on chemical pesticides is a cause of serious concern. It is, therefore, important that alternative, environmentally
friendly methods for stored products are adopted. In view of above facts, the present study focuses on the efficacy of six
plant essential oils Cymbopogon citrates (Lemon grass oil), Citrus sinensis(orange oil), Menthapiperata(mentha oil),
Curcuma longa (turmeric oil), Eucalyptus globules (eucalyptus oil) and Syzygiumaromaticum(clove oil) against
Triboliumcastaneum. Contact toxicity and repellancy bioassays were carried out in laboratory conditions. Repellancy was
assessed using the area preference method. The results of contact toxicity reveal that out of all the essential oils lemongrass
oil was found to be the most potent and in repellent bioassay, turmeric oil showed maximum repellancy. The results
indicate that lemongrass and turmeric oil were efficient in contact toxicity and repellancy bioassay respectively. Controlled
release formulations, sodium alginate beads and botanical pellets/tablets were also developed. These formulations are being
tested against T. castaneum in laboratory conditions. All the results pertaining to testing the efficacy of essential oils,
developing and testing the formulations against T. castaneum will be presented at the conference.

Crop Residue Management to Conserve Soil and Environment
P.K. Singh, K.G. Yadav, Divya Rajput and Mohan Lal
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
Burning crop residue causes phenomenal pollution problems in the atmosphere and huge nutritional loss and
physical health deterioration to the soil. The burning of one tonne of paddy straw releases 3 kg particulate matter, 60 kg
CO, 1460 kg CO2, 199 kg ash and 2 kg SO2. These gases affect human health due to general degradation in air quality
resulting in aggravation of eye and skin diseases. Fine particles can also aggravate chronic heart and lung diseases. One ton
of paddy straw contains approximately 5.5 kg N, 2.3 kg P2O5, 25 kg K2O, 1.2 kg S, 50-70% of micro-nutrients absorbed by
rice and 400 kg of carbon,which are lost due to burning of paddy straw. Apart from loss of nutrients, some of the soil
properties like soil temperature, pH, moisture, available phosphorus and soil organic matter are greatly affected due to
burning.Time available between the rice harvesting and wheat sowing is very narrow and in the range of 20-30 days. The
appropriate strategies for in situ crop residue management are planned for effective implementation to enable zero burning.
Various equipments/ machines such as Super Straw Management System (SMS) attached with existing combine harvester,
Happy Seeder, Straw Chopper / Mulcher, Rotary Slasher, Reversible M B Plough, Rotavator etc. have been developed and
successfully incorporation of crop residue in the soil. Residue decomposition in anaerobic flooded soil substantially
increases methane emission relative to residue removal. Long-term studies of the residue recycling have indicated
improvements in physical, chemical and biological health of soil. Since CRs contain significant quantities of plant
nutrients; their continuous application will have positive effect on fertilizer management in RW system. Other plausible
option of CRM lies in utilizing a potion of surplus residue for producing biochar (and co-production of bioenegy) for using
as soil amendment to improve soil health, increase nutrient use efficiency and minimize air pollution.

Biopesticides: A Strategy for Crop Improvement
Bhavya Sharma, Sonam Arya, Nisha Dhillon, Shalu Choudhary and Lalit Kumar
College of Applied Education and Health Sciences, Meerut
Pesticide has been using to improve agricultural production, in terms of both yield and quality. There are many
disadvantages associated with the use of inorganic pesticides like genetic variations in plant populations, reduction of
beneficial species, damage to the environment or water bodies, poisoning of food and health problems such as cancer.
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According to the current scenario we require an eco-friendly approach to regulate pest populations by exploring
naturally occurring products, including extracts of plants and animals, microbes, parasitic nematodes and insects. There
is an alternative approach that is biopesticides. Biopesticides were developed naturally from living organisms such as
animals, plants, and microorganisms (e.g., bacteria, fungi, and viruses) that can control serious plant- damaging insect pests
by their nontoxic eco- friendly mode. Some strains of Bacillus thuringiensis, nuclear polyhedrosis virus, fungi, and
nematode parasites are commercially available. By the utilization of biopesticides as biocontrol agents appears to be a
more promising approach, assuming that issues of plant pathogens and environmental problems caused by synthetic
pesticides can be resolved. This will lead to use biopesticides for crop improvement and integrated pest management.

Dimethyl Disulfide Adversely Affects the Physiology and Transcriptomic Response
of Pseudomonas syringaepv. Tomato DC3000
Swati Tyagi, Jong-Chan Chae and Kui-Jae Lee
Chonbuk National University, Iksan, 54596, Republic of Korea
Volatile organic compounds (VOCs) produced by various bacteria and fungi have a significant potential to enhance
plant growth and to antagonize phytopathogens. Although VOCs was known to function as bacterial signaling molecules,
their effects on physiological and transcriptomic responses of bacterial phytopathogens remainedunclear. In this study,
transcriptomic analysis were performed to elucidate the effect of volatile dimethyl disulfide (DMDS)on Pseudomonas
syringae pv. tomatoDC3000 (strain DC3000)at sub-toxic levels. DMDS exposure induced severe transcriptional
changesrelated to motility, energy production, transcription, translation, DNA damage/repair, carbohydrateand amino acid
metabolismeven at non-inhibitory concentrations. Scanning and transmission electron microscopy analysis SEM and TEM
analysis revealed a wide range of abnormalities including loosening and rupturing of the cell wall, movement of the
cytoplasm content towards these ruptured wall areas, in some cells a lack of differentiated materials in the cytoplasm and
also distorted morphology of bacterialcells. DMDS exposure also affected virulence of bacteria and reduced disease
symptoms were reduced by 54% in tomato plants when challenged with DMDS treated bacterial cells. Our findings provide
new insights regarding the potential of volatile DMDS as an antagonistic agent against foliar bacterial pathogens.

First Report of Widespread Epidemic of Winter Rust on Noxious Weed
Parthenium hysterophorus L. Caused by Puccinia abrupta var. parthenicola and Its
Biological Control Potential from U.P. and Uttarakhand, India
Chandra Bhan1, Kamal Khilari2, Jairam Choudhary1, L.K. Meena1,
Veena Yadav2 and P.C. Ghasal1
1

2

Indian Institute of Farming Systems Research, Modipuram, Meerut – 250 110, India
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India

Parthenium hysterophorus L. is an alien invasive weed of neotropical origin (Central America) and spread almost
throughout the India. The rust has appeared in epidemic form in different districts of U.P. and Uttarakhand states. Disease
was first noticed in the month of February, 2019 and took a serious epidemic in March, 2019. It has destroyed all stages of
the weed (rosette, flowering, and mature plants). The optimum temperature required for spore germination and disease
development of winter rust pathogen has earlier been reported to be around 170C. Under Meerut conditions, the mean
monthly maximum and minimum temperature was 21.50C and 9.60C for February and 27.60C and 13.50C for March, 2019.
These temperature range was around the optimum temperature required for the winter rust development on P.
hysterophorus. This is the first authentic record on occurrence of winter rust fungus Puccinia abrupta var. parthenicola
from India with huge potential for biological control of P. hysterophorus. This rust fungus was earlier reported from Nepal
(Shrestha et al., 2010) which is adjoining country of Uttar Pradesh state of India. It was assumed that Puccinia abrupta var.
parthenicola survives on P. hysterophorus in cooler parts of Himalayan hills and spread to northern plains during winter
months under congenial conditions for disease development.

Evaluation of Pest Management Module against Pest of Tomato
Laxmi Kant, Satya Prakash and Virendra Singh
Krishi Vigyan Kendra, Rampur
Tomato(Solanum lycopersicum Mill) is one of the most popular solanaceous vegetable crops all over the world and
rank in second in importance after potato. tomato crops attack by several insect pest among which aphid, jassids , whitefly,
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leaf miner and fruit borer ( Helicoverpa armigera Hub. ) are the most serious several pesticides have been reported to be
effective against these pest. However, the development f insect resistance against insecticides has been reported from
various parts of the world. This has promoted the necessary to evaluate the new , safer and biodegradable insecticides in
different modules and module could be feasible and effective for for insect pest management in tomato keeping in view,
the present investigation was under taken. Different four module with untreated control were tested for the management of
pest of tomato. From the three years pooled data it is observed that module no. T-4 was found effective in which the
minimum number of leaf miners and least survival population of whiteflies with lowest percent fruit damage(11.43%) on
number basis and this module also recorded yield of tomato(396 q/ha).

Inventory of Thrips Species and their Hosts
S. R. Padaliya, B. K. Sreedhar and A. S. Vaja
B. A. College of Agriculture, Anand Agricultural University, Anand – 388110 (Gujarat)
The first attempt was made to document the inventory of thrips through photographic catalogue in the Anand campus
of Aanad Agricultural University. Thrips were collected included 12 species of thrips, 4 species were first time reported
from Gujarat. These included, Microcephalothrips abdominalis Crawford, Megalurothrips peculiaris Bagnall, Thrips florum
Schmutz and Arorathrips mexicanus Crawford. As many as 42 plant species were belonging to 22 different plant families
utilized by thrips as host in the present study. Overall, Scirtothrips dorsalis was recorded on 20 plant species belonging to
14 families,Frankliniella schultzeiwas found on 17 plant species belonging to 11 families andHaplothrips sp.was
observedfrom 5 host plant species belonging to 4 families. Here, the thrips community was dominated by polyphagous
thrips species i.e., S. dorsalis, F. schultzei and Haplothrips sp. Moreover, 9 thrips species on different21 plants species, 4
thrips species on 7 plants species and 6 thrips species on8 plants species reported first time infested by particular thrips
species at world, India and Gujarat level, respectively. Among all 42 host plants, 14 host plants infested with more than one
species of thrips and the highest four thrips species were found in plant Calliandra haematocephalaHassk.

Evaluation of Different Bio-Agents against Root Knot Nematode
(Meloidogyne graminicola) of Rice.
Jaskaran Singh, Kamal Khilari, Abhishek Kumar and Sanchita Pal
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
Rice is an important crop. Numbers of plant pathogens are responsible for causing different diseases in this crop.
Root knot disease caused by nematode (Meloidogynegraminicola) is emerging as a serious problem in areas, where rice is
cultivating in upland and rice –wheat cropping system is following by the farmers continuously. Development of biointensive management strategies for the management of these pathogens is need of the time. Keeping this in view an
experiment was conducted to see the efficacy of different fungal and bacterial bio-agents on mortality of larvae of rice root
knot nematode under in vitro condition. Efficacy of metabolites(culture filtrate) of Trichoderma isolate -13, Paeciliomyces
lilicinus, Bacillus subtilis and Psedomonas fluorescens was tested against second stage larvae of Meloidogyne graminicola
at 100%, 75%, 50% and 25%concentrations under laboratory conditions in Petri plates. Larval mortality was recorded at
24, 48 and 72 hours after inoculation. Maximum larval mortality (30%, 45% and 80%) was recorded in case of
Trichoderma isolate followed by Paceliomyceslilicinus (21.65%,36.65% and 60%) and Pseudomonasfluorescens (18.35%,
25% and 51%) after 24,48 and 72 hours after inoculation at 100% concentration respectively.Similar trend in mortality was
recorded almost at all concentrations. At minimum 25% concentration maximum larval mortality 15 & 30% was recorded
in case of Trichoderma isolate followed by 15, 25% in Paceliomyceslilicinus 15, 23.35% in Bacillus and 13.35, 25% in
case of Psedomonas fluorescens was recorded at 48 and 72 hours respectively. In case of control (sterilized plain water)
3.35, 8.35 and 13.35% larval mortality was recorded after 24, 48 and 72 hours respectively. Results indicates that
metabolites produced by Trichoderma isolates are more inhibitory to the larvae of root knot nematode as compare to the
metabolites produced by Paeciliomyces lilicinus, Bacillus subtilis and Psedomonas fluorescens. It clearly indicates that
Trichoderma isolate-13 may act as an effective bio-agent for the management of rice root knot nematode in integrated
nematode management programme.
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Study about the Cost Effective Management of Alternaria Blight of Linseed
(Linum usitatissimumL.)
Gaurav K. Yadav, Dharmendra Kumar, Amit K. Yadav, Jay K. Yadav and Ajay K. Mishra
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
Alternaria blight is an important disease of Linseed (Linum usitatissimum L.) that hampers its productivity and oil
content. A Field experiments were conducted during 2016–2017 to manage Alternaria blight of linseed caused
by Alterneria lini and A. linicola. The disease appears from seedling stage to seed setting stage and losses are found to be
proportional to the disease intensity when it appears on bud forming stage. It causes losses up to the extent of 23-60 per
cent. Studies on symptoms appearance of Alternaria blight of linseed were first appeared on lower leaves as black point that
gradually increased in size to become circular to oval or irregular in shape. During severe infections, spots coalesced and
covered the large area of the leaves. Microscopic examination of pathogen in diseased tissue reveled that Alternaria linicola
Groves & Skolko and Alternaria lini Dey were two fungi associated with the spots on leaves and capsules. Chemicals and
neem oil caked were sprayed on the linseed crop to known the potential of the fungicide against Alternaria blight.
Minimum disease severity with maximum seed yield was recorded with three sprays of Mancozeb @ 0.2 % followed by
Propiconazole @ 0.1 % and Hexaconazole @ 0.1 %, respectively. Maximum yield was obtained with the spraying of
Mancozeb @ 0.2% followed by Hexaconazole @ 0.1 %.

Effect of Thiamethoxam 25% WG on Mortality of Apis melliferaL. in Semi Field
and Open Field Condition
Ravindra Kumar, Pramod Mall, Durgesh Shukla and Pradeep Sharma
G.B. Pant University Uttarakhand, India
Among different classes of chemical insecticide, the use of neonicotinoid insecticides has been specifically pointed
out as a key factor that might contribute to a sharp decline of both managed and wild bee population. An experiment was
conducted to examine the toxicity of thiamethoxam 25% WG against Apis mellifera in both semi field and open filed
condition.In both open and semi field condition thiamethoxam spray at 10% flowering and pre bloom stage. The
observation on mortality were recorded at two days prior to application, 2 hr after application and after application on days
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 and 14. In open field study mortality data clearly implies that the mortality of adult
worker (3.02) was significantly higher in colonies placed 10% spraying mustard filed as compare to colonies placed on Pre
bloom field (0.33) and control condition (1.23).Similarly mortality of larvae, pupae and drone was significantly higher in
colonies placed 10% spraying mustard filed viz 0.04, 182.78 and 0.12 respectively as compare to colonies placed on Pre
bloom field (0.00, 178.17, 0.00) and control condition (0.00, 139.11, 0.04) respectively. On contrary in semi-field study
mortality data clearly implies that the mortality of adult worker (11.98) was significantly higher in colonies placed at Pre
bloom mustard filed as compare to colonies placed on 10% flowering field (9.14) and control condition (0.39).while
mortality of larvae, pupae and drone was significantly higher in colonies placed 10% spraying mustard filed viz 0.12,
211.25 and 0.14 respectively as compare to colonies placed on Pre bloom field (0.02 174.28, 0.08) and control condition
(0.02, 115.11, 0.00) respectively.

Recent Advances and Effective Management Strategy against Potato Late Blight
Incited by Phytophthora infestans (Mont.) de Bary through Integrated Approach
Sumit Kumar1, Ram Chandra1, Sanjay Kumar Tripathi2, Shameem Ahmad3 and Lopamudra
Behera1
1

Banaras Hindu University, Varanasi 221005, UP
Chandra Shekhar Azad University of Agriculture and Technology, Kanpur, 208002, UP
3
Division of Crop Protection, ICAR-Indian Institute of Pulses Research (IIPR), Kanpur UP
2

Potato, Solanum tuberosum L., is one of the most important starchy edible tuber crops in the world. The potato crop
is unfortunately susceptible to many plant diseases of the various diseases occurring in potato, in which late blight caused
by Phytophthora infestans (Mont.) de Bary is one of the most destructive disease affecting potato production world-wide
including India and has been considered a threat to global food security. Due to use of non-target fungicides, farmers were
unable to achieve required management of these diseases. Hence, an attempt was made to identify the integrated
management practices to mitigate the late blight of potato. Thus, the study was conducted to develop an area specific
integrated disease management (IDM) practices against the disease. The IDM practices tested in the field conditions for
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growing Rabi seasons. The present investigation revealed that soil application and tuber seed dressing with bio formulation
provided good protection against late blight and also stimulate the plant height and germination. Observations on plant
height and germination percent of tuber were recorded. The results of treatment T1(Soil application of FYM @ 125gm/pot
+ mushroom waste with T. harzianum @ 5gm/kg + tuber treatment with Azotobacter @ 5% + foliar spray with Ridomil @
0.25%) revealed that, the maximum plant height was recorded with the value of 44.5 cm at 30 day age of plant as compared
to control (33.4 cm) whereas, the maximum germination per cent of tuber (100%) was noted in case of T1 (Soil application
of FYM @ 125gm/pot + mushroom waste with T. harzianum @5gm/kg+ tuber treatment with Azotobacter @ 5% + foliar
spray with Ridomil @0.25%) as compared to control (46 %).

Bio-Efficacy of Some Novel Insecticides and Biopesticides against Whitefly
(Bemisia tabaciGennadius) Infesting Brinjal
Sushil Kumar and S K Sachan
Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut, (U.P.) India-250110
The present investigation was carried out to study the bio-efficacy of some novel insecticides and biopesticides
against whitefly (Bemisia tabaci Gennadius) infesting brinjalin randomized block design with three replications at Crop
Research Center (CRC) of Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut during kharif
2017.Efficacy of different treatments viz, imidacloprid 17.8 SL, buprofezin 25 SC, fipronil 5 SC, spinosad 45 SC,
emamectin benzoate 5 SG, Bacillus thuringiensis, and neem oil 1500 ppm revealed that all the treatment were found
significantly effective in reducing the population of whiteflies and this increasing the yield as compared to control. The
most effective treatment in reducing the population of whitefly was imidacloprid 17.8 SL @ 100 ml/ha followed by fipronil
5 SC @ 750 ml/ha. The Bacillus thuringiensis @1.0 kg/ha was found less effective but it was significantly superior over
control. The higherfruit yield (135.8 q/ha) were obtained from spinosad but cost benefit ratio (1:11.50) higher were
obtained from imidacloprid.

Insect Behaviour and Its Use in Integrated Pest Management
Rajat Deshwal, Visvash Vaibhav, Nitin Kumar, Rahul Singh and Ankit Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut – 250110 U.P. India
Most control strategies against insect pests involve some sort of change to their behaviour, whether it is through
chemical, visual, or auditory signals. The concept of manipulating pest behaviour for insect control has been known for
centuries through the practice of trap cropping. Pheromones are semiochemicals used in intraspecific communication, and
can be classified according to their function, such as sexual attraction, aggregation, alarm, marking, etc. Allelochemicals
are semiochemicals that facilitate interspecific communication. To be adopted by farmers, strategies to modify insect
behavior will need to be comparable to newer insecticides in efficacy and costs. Increased adoption will also require
extensive educational programs for farmers. The efficacy of mating disruption formulations that co release pheromones and
key behaviorally active plant volatiles requires prompt investigation. sex pheromones increases attraction of natural
enemies also requires evaluation. Since then, several broad-spectrum insecticides have been either banned, scheduled for
elimination, or their use has been restricted in several agricultural crops. These regulatory restrictions are expected to help
the adoption of alternative pest management practices, including manipulation of pest behavior, and promote a transition
from insecticide-based to more ecologically, integrated pest management (IPM)-based programs.

Effect of Trichodermain Combination of Fungicides on the Management of
Bakanae Disease of Rice
Sanchita Pal, Kamal Khilari, Abhishek Kumar and Jaskaran Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
Rice is the staple food of more than 60 per cent of the world’s population and most of people of south-eastern
Asia.About 90 per cent of all rice grown in the world is produce and consumed in the Asian region. On the basis of
different parameters rice may be categorized in different categories such as coarse rice, fine rice scented and non-scented
rice etc. Among different rice categories, basmati rice is at the top.India is one of the top producer and exporter of basmati
rice. Production and productivity of basmati rice affected by different factors among these factors diseases are important
one. Bakanae disease caused byFusariummoniliforme is an emerging and very serious problem of basmati rice. It occurs in
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both upland and low land rice field. Bakanae disease produced typical symptoms is the abnormal elongation of seedlings,
foot rot and seedling rot of rice. The pathogen can survive as seed and soil borne. Generally the seed borne inoculums
provides initial foci for secondary infection. Therefore seed treatment for the management of seed borne pathogen is most
effective method of disease management. Seed treatment with bio-agent for the management of disease is an eco- friendly
method of disease management.Keeping this in view in present investigation fungi Trichoderma was tested in management
of bakanae disease of basmati rice as seed treatment.Two fungicides (Nativo, Saaf) and two isolates Trichoderma(S1, and
S7) were tested in pot condition against Fusariummoniliformethe causal organism of bakanae disease of rice.Trichoderma
powder was applied for seed treatment alone and in combination with fungicides. This experiment was conducted in pot
condition.The observations were recorded on seed germination and disease incidence after 30 days `of seed sowing.
Maximum (90%) germination was recorded in case of seed treatment with TrichodermaisolateS7only followed by 83.33%
in Trichodermaisolate S7+Nativo. Minimum (22.85%) disease incidence was recorded in case of the seed treated with
Trichodermaisolates S7. Whereas maximum 76.6% disease incidence was recorded in case of control.Among the
fungicides and bio-agent, seed treatment with Trichoderma isolates S7 wasfound most effective for the control of bakanae
disease of rice.

Seed Treatment: An Admissible and Reliable Technology
Sunaina Varma1, Mukesh Kumar Sheshma1 and Priyanka2
1

2

Department of Plant Pathology, SKRAU, Bikaner
Department of Plant Pathology, RARI, SKNAU, Jobner

Diseases and pests affecting crops can have devastating consequences in agricultural and horticultural production if
not properly managed. In developing countries like India, where agriculture contributes a major proportion of GDP, seed
acquires its importance as a basic input. Seed treatment prevents and controls seed-, soil-, and air-borne diseases. It
improves germination, vigor, and productivity. It starts with a basic dressing to coating and pelleting. The first seed
treatments were simple inorganic chemicals, such as brine or lime solutions. Through a combination of accident and trial
and error, they were found to reduce the incidence of wheat stinking smut (common bunt). In the early 1800s copper sulfate
solution was found superior to lime in controlling bunt. In the 1920s, copper carbonate dust began to replace copper sulfate
dips because it was more convenient and safer for the seed. Beginning in the 1960s and 1970s, several groups of systemic
organic chemical seed treatments were produced. In the 1980s and 1990s, researchers developed the first biological seed
treatments based on bio control with living microorganisms. There are many seed treatment products available, each with
different restrictions, labeled uses, active ingredients, dose rates, additives, or formulations. Physical seed treatments have
been one of the earliest seed treatments used in agriculture. They may be based on warm water (45°C, 2 h), hot-water
treatments (52°C, 10 min) and/or hot air/steam treatments. Biological seed treatments such as treatment of seeds and
seedlings with beneficial micro-organisms including fungi and bacteria i.e.Trichoderma, Pseudomonas, Bacillus and
Rhizobia sp. etc. are become one of the fastest growing sector in present days. At last seed treatment cannot solve
agriculture’s entire disease and pest problem, but it is a major tool, and the starting point, in our quest for increased crop
production.

Host Plant Resistance to Combat Aphid Infestation on Different Mustard
Genotypes
B. K. Sreedhar, T. K. Hath, S. R. Padaliya, A. S. Vaja and Panchaal B.
B. A. College of Agriculture, Anand Agricultural University, Anand
Brassica juncea (Indian mustard) plays a vital role in terms of oil production and with other multiple benefits.
Despite, Brassica juncea (Lin.) is vulnerable to many insect pests attack especially mustard aphid. To combat this problem
a study was conducted during 2016-17 and 2017-18 at UBKV, Coach Behar, West Bengal in rabi season with an objective
of host plant resistance i.e. screening of different accessions (germplasm) of indian mustard against aphid Lipaphis erysimi
(Kalt.) based on aphid population density and biophysical and biochemical parameters. 51 germplasm were taken up by
following RBD design. Categorization of resistant or tolerant germplasm done on the basis of Aphid Infestation Index (AII)
scale (0-5). Among them one genotype was recorded as highly resistant, 20 were recorded as resistant and 30 were recorded
as susceptible. None of the germplasm shows immunity or highly susceptible. In estimation of biochemical and biophysical
parameters like Phenol, OD-phenol, Sugars and Moisture percentage in top 10 cm aphid infested apical central shoot was
studied. Maximum phenol and OD-phenol content was recorded in Sitara-sreenagar (1.14mg/g) with aphid population
1.67/top central shoot, this germplasm was also found to be resistant in field trail. The minimum amount of phenol recorded
in Rohini (0.11mg/g) with 30.33 aphid population indicating susceptibility and minimum count of OD-phenol was obtained
in RGN-73-JC (0.02mg/g). The highest sugar content was observed in Rohini (0.98mg/g) while the minimum sugar content
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(0.53mg/g) was observed in Sitara-sreenagar. With regard to moisture % of apical shoot, highest value was observed in
Sitara-sreenagar (88.3%) and lowest percentage was observed in Rohini (60.0%). From this present investigation it can be
perpetuated that certain biochemical and biophysical attributes of the germplasm plays a major role to decide insect pest
susceptibility. It is anticipated that the result of the study will help formulating programmes to overcome the pest problem
in the vast agro-ecological zones.

Population Fluctuation of Brinjal Shoot and Fruit Borer in Ayodhya District
of Uttar Pradesh
Ankur Prakash Verma 1, Hem Singh 1, Anuj Shakya 2, Vinod Kumar 1 and Pankaj Batham
1

2

Sardar Vallabhbhai Patel University of Agriculture & Technology
Chandra Shekhar Azad University of Agriculture & Technology, Kanpur, U.P.

The present investigations were carried out during the Kharif season, 2017-18 at Student’s Instructional Farm, N. D.
University of Agriculture and Technology, Kumarganj, Ayodhya (U.P.). The incidence of insect brinjal shoot and fruit
borer (Leucinodes orbonalis Guenee) was recorded.The incidence of brinjal shoot and fruit borer was noticed for the first
time from 39th SW onwards.Maximum and minimum shoot infestation was recorded in 48th SW and 4th SW i.e. 7.42 and
0.13 shoot damage/plant respectively.Maximum and minimum fruit infestation was recorded in 48th SW and 4th SW i.e.
8.04 and 0.81 fruit damage/plant respectively. Correlation coefficient was worked out between the incidence of insect pest
and abiotic factors.In case of shoot infestation by Brinjal shoot and fruit borer, the correlation was positive with maximum
temperature (0.1324) while it was negative with minimum temperature (-0.1063), RH (-0.6575) and rainfall (-0.4029). In
case of fruit infestation by Brinjal shoot and fruit borer, the correlation was negative with minimum (-0.4270) and
maximum temperature (-0.1901) as well as with RH (-0.6299) and rainfall (-0.3554).

Role of Integrated Management Practices for Sustainable Farm Productivity
and Soil Health
Deepak Kumar, Sanjeev Singh and Adesh Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
Recent approaches to soil fertility management in India are shifting from the chemical management to organic
agriculture, because of both ecological and economic concern. Maintaining the soil health ensures sustainability in crop
productivity. Use of organic manures will help to improve physico-chemical properties of the soils. Organic manures
provide a good substrate for the growth of microorganisms and maintain a favourable nutritional balance and soil physical
properties. To achieve long way sustainability in production, one such strategy to maintain soil fertility for sustainable
production of cereal crops is through the judicious use of organic fertilizers. It has also been brought out that the use of
organic fertilizers meets the need of micro nutrients of crops. Lourduraj (2000) has also reported that the application of
organic manures significantly enhanced the growth attributes and yield of' wheat as compared to the application of
inorganic fertilizers. The inorganic fertilizer application enhances plant growth and yield because it response quickly.
Therefore, farmers apply the maximum amount of inorganic fertilizers to their crops to achieve a higher yield. To minimize
this situation, a combination of inorganic fertilizer with biological ingredients can be a better alternative for crop
cultivation. The continuous use of high level of chemical fertilizers has been led to the problem of soil degradation, which
is being proven detrimental to crop production in our country. The highest available and total nitrogen and phosphorus was
recorded under the treatment combination conventional tillage + 60% recommended dose of fertilizers through
biocompost+20% through neem cake+20% through biofertilizers. The available and total nitrogen and phosphorus in soil
were found to be higher in the second year as compared to first year. The nutrient concentration was also recorded highest
in the treatment conventional tillage+60% recommended dose of fertilizers through biocompost + 20% through neem
cake+20% through biofertilizers. The maize grain and straw yield, nutrient uptake, protein content, secondary nutrients and
micronutrients were recorded higher in the treatment combination conventional tillage+60% recommended dose of
fertilizers through biocompost+20% through neem cake+20% through biofertilizers. An application of organic fertilizers in
combination with bio fertilizer, cow dung (CD) and poultry manure (PM) may increase the yield and yield contributing
characters such as number of pods, 100-seed weight, grain yield, straw yield and biological yield, hence ultimately resulting
in increased productivity of soybean. Use of organic manures alone will help to improve physico-chemical properties of the
soils. Moreover, the addition of manures to the soil may also increase the fertilizer-use efficiency, stimulate the
proliferation of diverse group of soil microorganisms and play an important role in the maintenance of ecological balance
of the rhizosphere. Soil organic matter is the single most important constituent that influences the soil fertility, soil
formation, soil biology, physical and chemical properties of soil which in turn reflects in to crop yield. Organic farming
systems rely on the management of soil organic matter to enhance the chemical, biological and physical properties of soil.
The improved soil biological activity is also known to play a key role in suppressing weeds, pest and diseases.
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Effect of Seed Rates and Weed Management Options on Weed Dynamics and
Performance of Urdbean (Vigna mung L. Hepper) in Western Plain Zone of U.P.
Sanu Kumar and R.B. Yadav
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
Weeds are the cause of serious problem on yield reduction worldwide. Losses caused by weeds vary from one
place to other place, depending leading weed flora and control methods adopted by farmer. Among different limitation in
urdbean production, weed problem particularly during kharif season is a major one. However conventional methods of
weeds controlling no doubt, accomplish the job effectively but they are time taking, tedious and expensive. Furthermore,
there is a lack of availability of manual labour in peak season for timely control of weeds. Among the herbicidal treatment
Pemdimethalin @ 1.0 kg a.i ha-1 PE+ one hand weeding was shown its superiority in respect to Quizalofop-ethyl @ 50 g
a.i. ha-1, Imazathapyr @ 100 g a.i. ha-1 and pendimethalin @ 1.0 kg a.i. ha-1. The result disclosed that 15 kg ha-1seed rate
measured highest growth and yield attributes at harvest viz. dry weight, number of branches and 1000 grain weight, while
tallest plant at harvest was measured in the treatment where 25 kg ha-1 seed rate was applied, besides suppressed the density
and their dry weight of Echinochloa colona, Cyperus rotundus, Triantthema monogyna and other weeds than the rest of
treatments, Moreever, 15 kg ha-1 seed rate produced significantly higher grain yield (1329 kg ha-1). Whereas the highest N,
P and K content of urdbaen in grain and straw and weeds were also observed with 15 kg ha-1 seed rate over 20 and 25 kg
ha-1 seed rate. Likewise, in weed management practices, both mechanical and chemical method of weed management was
found superior over weedy check to achieve more growth and yield parameters. Thus 15 kg ha-1 seed rate ha-1 combination
with Pendimethalin @ 1.0 kg a.i ha-1 as pre-emergence + one hand weeding at 40 DAS may be suggested for effective
control of weeds in urdbean and also for obtaining maximum grain yield, net return and benefit cost ratio of urdbean crop
of kharif season.

Trichoderma: An Effective Bio Control Agent against Several Fungal Diseases
Ankit Kumar Singh, Anjali Arya, Naimish Kumar and Abhinay Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
Trichoderma species are free-living fungi that are common in soil and root ecosystems. They are highly interactive
in root, soil and foliar environments, and produce a variety of compounds that induce localized and systemic resistance
responses in plants against several kind of fungal diseases. Trichoderma have long been recognized as biocontrol agents for
the control of plant diseases and for their ability to enhance root growth and development, crop productivity, resistance to
abiotic stresses, and uptake and use of nutrients. They are used for seed treatment, seed bio-priming, seedling dip, soil
application and foliar spray. For the management of plant diseases, application of Trichoderma formulations with strain
mixtures performs better than individual strains. Commercialization of bio control products is primarily hindered due to
poor shelf life. Whatever limitations Trichoderma bio control agent products may have, it can be addressed by improving
biocontrol through manipulation of environment, accurate strain identification by molecular approach, using consortium of
beneficial organisms, physiological and genetic enhancement of biocontrol mechanisms. Many small and large
entrepreneurs have entered into the commercial production of biocontrol agents, resulting into the entry of various biocontrol products into the global market.

Bakanae of Rice: An Emerging Threat to the Paddy Crop
Dipanjali Bag1, Prashant Singh2, Sadia Perween2, Archi Roy3 and Kamal Khilari1
1

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110, U.P., India
2
Bihar Agricultural University, Sabour-813210, Bihar., India
3
Aligarh Muslim University, Aligarh-202002, U.P., India

Among many diseases of rice, Bakanae disease of rice is now emerging as an important disease of rice particularly in
basmati/scented rice and becoming more serious threat to sustainable rice production of the rice. In recent era, many studies
are being conducted on Bakanae disease. Word “Bakanae disease” is a Japanese word meaning “foolish seedling”.
Bakanae disease was first time identified in Japan in 1828, but in 1898 it was certified by Shotaro Hori that this disease is
caused by fungi. It was earlier believed that the disease is caused by Fusarium moniliforme, but from the recent studies, it is
seen that many other Fusarium sp. are also responsible for causing the disease. The disease is a monocyclic disease and is
both soil and seed borne. Bakanae disease of rice is known by many names like “foot rot” in India, “man rice” in the
Philippines “white stalk” in China, and “elongation disease” in Japan. Morphologically Fusarium moniliforme forms white
mycelia that become grey violet or magenta with age. Microconidia are oval or club shaped with flattened base with 0 to 1
1st National Conference on Identification, Convergence, Implementation & Extension of Science-TechResearch For Sustainable Development (ICIESSD-2019)

69

septa, and macroconidia are slender with tapered apical and poorly developed basal cell with 3 to 5 septa. The main disease
symptoms are crown rot, stunting seedling blight, root rot. Pathogen is known to produce Gibberellic acid (GA3) which
causes hypertrophy effect or excessive elongation of infected plants, seedlings rot, foot rot, grain sterility and grain
discolouration which ultimately effect seed quality and grain yields. The disease can be controlled by use of fungicides,
coarse varieties of rice, hot water seed treatment. As there are many races of pathogen responsible for this disease, use of
horizontal resistance may be more practical than vertical resistance and integrated sustainable disease management
practices should be taken.

Population Dynamics and Management against Budfly, Dasyneuralini Barnes in
Linseed (Linum usitatissimum linn.)
Mohammad Rizwan, Arvind Kumar and Mohammad Imran
Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut-250110, Uttar
The population dynamics of budfly Dasyneuraliniwas experimented during rabi season 2012-13 at the Student’s
Instructional Farm of Narendra Deva University of Agriculture and Technology, Narendra Nagar (Kumarganj), Faizabad
(U.P.). The incidence of budfly was recorded on variety Neelum at weekly intervals from germination till the harvest of the
crop. There were eight treatments, namely Imidacloprid 17.8 SL @ 0.005%, Nimbicidine 0.25%, NSKE 5%, Neem leaf
extract 5%, Green chilli extract 0.5%, Garlic extract 5%, Tulsi leaf extract 5% and Control. While application of
Imidacloprid (17.8 SL @ 0.005 %) was found most effective followed by Nimbicidine @ 0.25 %, NSKE @ 5 % was found
as the least effective in controlling of bud fly infestation. On the basis of yield, the highest yield was obtained from
Imidacloprid 17.8 SL @ 0.005 % (16.22 q ha-1) followed by (14.29 q/ha-1) with Nimbicidine @ 0.25 %. On the basis of
overall performance of all the eight treatments Imidacloprid was isolated as the most effective treatment for the control of
the linseed budfly.

Beauveria Bassiana for Management of Sucking Insect Pests
S Thangavel1, Prithiva J.N2 and Sheeba Joyce Roseleen3
1

B A College of Agriculture, Anand Agricultural University, Anand, Gujarat
2
Tamil Nadu Agricultural University, Coimbatore, Tamil Nadu
3
ADAC & RI, TNAU, Trichy, Tamil Nadu, India – 620 009

Sucking pests cause serious damage to several agricultural, horticultural and plantation crops either by direct feeding
or by transmitting plant viral diseases. Since sucking pests such as plant and leaf hoppers, aphids, whiteflies, scale insects,
thrips and mites have developed resistance to insecticides, biological control using microbial pathogens, particularly fungal
pathogens like Beauveria bassiana has been explored for number of pests. In the present agrarian scenario, safer and ecofriendly pesticides are imperative to counter pest maladies in crop ecosystem. Insecticide resistance in insects and
increasing deleterious effects of agro chemicals on the environment and human safety forced the search for alternate
options for pest management. In this regard, use of microbial control agents in integrated management of insect pests is a
viable option. A diverse assemblage of microorganisms viz., viruses, bacteria, protozoa and fungi are currently under
consideration as control agents of insects. Of these, mycopathogens have distinct advantages over others because of their
wide microbial options, host range and amenability for easy mass production and their association with insects in diverse
habitat. Further, they are effective against both chewing and sucking insects as their mode of action is through contact,
while ingestion is must in other microbes.

Mechanism of Field Evolved Resistance in The Pink Bollworm, Pectinophora
Gossypiella (Saunders) to Bgii Bt Cotton In India
Shahanaz1, 2 and Vinay K Kalia1
1

2

ICAR-Indian Agricultural Research Institute, New Delhi-110012
College of Horticulture,Mojerla, SKLTS Horticultural University, Rajendrangar,Hyderbad,Telangana- 509382

Cotton is the third biggest genetically modified (GM) crop grown globally and the only commercialized GM crop in
our country. India is the largest producer of cotton in the world attributable to rapid adoption of Bt cotton Bollgard II (BG
II) expressing Cry1Ac and Cry2Ab toxins which effectively controlled bollworm complex. However, the loss caused by the
pink bollworm Pectinophora gossypiella (PBW) infestation have raised questions about the sustainability of GM cotton,
which accounts for over 90% of all cotton grown in the country. Initially PBW has developed resistance at field level to
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BGI cotton expressing Cry1Ac in India in 2008. Subsequent progressive increase in survival of PBW on dual toxin Bt
cotton (Bollgard II) was reported since 2015. In this paper, susceptibility of five day old P. gossypiella populations
collected from nine locations viz., Adilabad, Warangal, Guntur, Kurnool, Raichur, Dharwad, Parbhani, Junagarh and
Anand was compared with Lab-Sus (susceptible laboratory strain) population to Bacillus thuringiensis (Bt) derived toxins
viz., Cry1Ac, Cry 2Ab and the Bollgard II (MRC 7031) cotton seed powder by diet incorporation bioassays. Lab-Sus
population was most susceptible and significantly different in toxicity from all populations with LC50 of 0.038, 0.045 and
0.058 µg/ml of diet for Cry2Ab, BG II, Cry1Ac, respectively followed by Dharwad (non Bt cotton) population. The median
lethal concentration response to Cry2Ab ranged from 0.038 to 1.692 µg/ml of diet and most of the PBW populations were
found to be more susceptible to Cry2Ab as compared to Cry1Ac. Guntur population recorded highest resistance ratio of 80
fold (LC50=3.64 µg/ml of diet) to BG II seed powder followed by Raichur (34.06 fold) with LC50 1.53 µg/ml of diet. To
elucidate the mechanism of BGII resistance in PBW, activity of midgut enzymes viz., alkaline phosphatase and
aminopeptidase N were estimated in resistant as well as susceptible populations of PBW. Significantly high alkaline
phosphatase activity observed in the BG II resistant Guntur population (221.037 µM/min/mg of protein) compared to LabSus population (147.03 µM/min/mg of protein). Cry1Ac resistant (Guntur) and Cry2Ab resistant (Parbhani) populations
also showed high activity of alkaline phosphatase than control. Specific activity of leucine aminopeptidase N was high in
BG II resistant Guntur population (6.82 µM/min/mg of enzyme) which is significantly different from Lab-sus population
(1.69 µM/min/mg of enzyme). Increased activity of alkaline phosphatase and aminopeptidase N in BG II resistant
populations indicates association of these two enzymes in imparting resistance in P. gossypiella against BG II.

Insect /Pest Management of Poplar through Herbal Approach
Rashmi1 and K.P.Singh2
1

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
2

Forest Protection Division, Forest Research Institute, Dehradun, Uttarakhand

Poplar is widespread and high economic agro forestry specie in India. It constitutes an excellent raw material for
paper, pulp, plywood and ply board industries as about 70% of the wood grown used in plywood and ply board
manufacturing. It is the main source of economy of rural livelihood for farmers. Poplar is highly prone to insect attack,
approximately, 108 insect species are causing damage. Out of these, Poplar defoliator- Clostera cupreata (Lepidoptera:
Notontidae) is one of the most damaging pest of poplar which defoliate poplar plantation and often appears in outbreaks
even causes death of tree. Novel, environment friendly chemicals for control of plant diseases, crop- damaging pests, and
weeds are needed to replace pesticides that have been withdrawn from the market due to regulatory or economic reasons, or
due to development of pest resistance. In addition, public concerns over the negative effects of synthetic pesticides on the
environment and human health have heighlightened the need for biocontrol methods and pesticides derived from biological
sources. By keeping this into mind, environment friendly biopesticide was prepared from weeds for the management of
Poplar defoliator (Clostera cupreata). Bioassay guided experiments with a wide range of biopesticide concentrations were
carried out on 3rd instar larvae and control was also maintained simultaneously. Sustained experiments under outdoor
cages and laboratory demonstrated 70% efficacy against poplar defoliator. Field trials of developed biopesticide were also
carried out in northern part of India at farmer’s field. Bio Pesticide is safe and economic alternatives to the synthetic
insecticides and it will improve farmer’s livelihood through increased productivity of poplar.

Phylogenetic Studies on Important Crop Pest of Plusiines
(Lepidoptera: Noctuidae:Plusiinae) from India
Twinkle1,2, Shashank P.R.1 and Pratima Chaudhuri (Chattopadhyay)2
1

Indian Agricultural Research Institute, New Delhi,2AMITY Noida, Uttar Pradesh-201303, India.

Lepidoptera is an important insect order with many agricultural pests. Among these, defoliators are the most
common inclusive of subfamily Plusiinae (Lepidoptera: Noctuidae). Plusiinae moths are robust, small to medium sized,
usually with a characteristic metallic spot in the center of the forewing. Their larvae, known as semiloopers, are
characterized by the combination of biordinal crochets with the two pairs of prolegs, on the abdominal segments three and
four,absent or vestigial, which determines their locomotion as “measuring worms”.It is very important to identify them at
species level for designing effective management tactics. Many isolated literatures and inadiquate descriptions do exist to
identify these pests. However, there is lack of quick and detailed adult diagnostic tools for identifying these groups. In
present study we have pooled the literature of host plants for the plusiinae species infesting plants and found that there are
eight species which are important pests. DNA barcoding and phylogenetic analysis of this subfamily was done for first time
from India. We have also created a project on BOLD System on the subfamily plusiinae and continuously submitting the
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details. During our studies we have generated barcode data and calculated correct pair wise distances with the sequences
downloaded from NCBI and BOLD database system with our own generated sequences. The evolutionary history was
inferred using the Neighbor-Joining method. On the basis of molecular phylogeny, gain information of an organisms
evolutionary relationship which will be useful for entomologists, zoologists and biologists for identification of these pest
properly.

Synergistic Clove and Lemongrass Oil Based Non-Ionic Nanoemulsion against
Tomato Wilt Causing Fusarium Oxysporum F.Sp. Lycopersici
Abhishek Sharma1, Satyawati Sharma2 and Nutan Kaushik1
1

Amity University, Noida, 2 IIT Delhi, New Delhi-110016

Vascular wilt caused by Fusarium oxysporum f.sp. lycopersici (FOL) is a serious soil borne disease of tomato. Plantderived essential oils as crop protectants represent an immense progressing bio resource. We hypothesized that use of such
two essential oils showing synergism in a single nanoemulsion would enhance the antifungal activities against FOL.
Therefore, in the current work, we envisages on fabrication and characterization of stable non-ionic nanoemulsion of
combination of Clove oil and Lemongrass oil (CO-LGO). Initially, the antifungal effects of four essential oils viz., clove
(Syzygium aromaticum), lemongrass (Cymbopogon citratus), mint (Mentha X piperita) and eucalyptus (Eucalyptus
globulus) were evaluated against wilt causing FOL. The inhibitory effect of oils showed dose-dependent activity on the
tested fungus. Clove oil was most effective, exhibiting complete inhibition of mycelia growth at 125 ppm, followed by
lemongrass oil. After initial conﬁrmation of synergism between CO-LGO, a nano emulsion was formulated using non-ionic
surfactants through low-energy emulsiﬁcation method. The nano emulsion showed Z-average diameter of 76.73 nm having
spherical shaped droplet structure as conﬁrmed by TEM imaging. Minimum inhibitory concentration (MIC) of the
optimized nano emulsion was 4000 mg/l against FOL with the logistic kinetic model demonstrating its notably rapid
fungicidal eﬀect. The nano emulsion disrupted the membrane integrity of FOL as consistently evidenced atomic force
microscopy.

Inter Population Variations in Morphology of Anomala Rugosa Arrow
(Scarabaeidae: Rutelinae: Anomalini)
Sakshi Tyagi1, K. Sreedevi2, Veena Sharma1 and Debjani Dey1
1

2
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ICAR-National Bureau of Agricultural Insect Resources, , Bengaluru-560024, Karnataka,

White grubs are the major pest of economically important crops like sugarcane, potato, groundnut, etc. which belong
to subfamilies Melolonthinae and Rutelinae under the family Scarabaeidae. Rutelinae, the second largest subfamily
comprises several genera including Anomala Samouelle, the largest and commonly encountered genus in the fields. Of
2000 described species of the tribe Anomalini worldwide, more than half fall under the genus Anomala. In South East Asia,
more than 300 described species are recorded and around 190 species are reported from India. In the genus Anomala,
several groups are the great example of taxonomic complexity with respect to the color, color patterns, size and some other
taxonomic characters. Anomala rugosa Arrow is one such example which exhibits variations externally. Densely punctuate
and rugose elytra with the presence of setae distinguish it from other Anomala species. So, a study has been taken to
document the inter population variations in A. rugosa adults, both male and female. More than hundred adult specimens of
A. rugosa collected from different locations of India were studied for their morphological variations. Scanning Electron
Microscopy (SEM) studies had also been carried out for detailed study of elytral characters. Differences were observed in
the size of color patches on pronotum and longitudinal stripes on elytra. Males showed eight types of pronotal patches and
seven types of elytral stripes while females had nine types of pronotal patches and elytral stripes were observed. Scanning
electron microscope studies of elytra also confirmed the variations and exhibited sexual dimorphism in density, shape, size
and position of scales. Morphological variations among the populations of A. rugosa are discussed.
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Compatibility of White Muscardine Fungus, Beauveria Bassiana with Botanicals
J. P. Purwar
GB Pant University of Ag. & Tech., Pantnagar
Several asexual fungi are associated with Arthropods especially with insects. More than 700 species of fungi are
pathogenic to insects but only about a dozen species have been exploited in insect control. Among them Beauveria
bassiana and Metarhizium anisopliae have been exploited commercially. White muscradine fungus, B. bassiana has been
recorded to infect almost 500 insect species. The main theme of integrated pest management of insect pest, all available
techniques should be compatible with each other. The combinations of botanicals with entomogenous fungi may be the best
alternative of synthetic chemical insecticides harmful to human beings but also our environment. Therefore, the present
study was conducted to evaluate the in vitro fungi toxic effect of some botanicals on the growth of B. bassiana. The seed
kernel of two botanicals vie Bakain (Melia azedarach L) and Neem (Azadirachtin indica) were taken for the testing of
fungal toxic effect on the growth of B. bassiana. Hundred gram crushed bakain seed kernel and neem seed kernel was
soaked in one liter of distilled water for overnight and after 24 hrs these solutions were filtered and filtrates were designated
as 100 % concentration. The poison food technique was used for mycelial inhibition due to botanicals. The mean diameter
was calculated for each concentration and compared with control. Results indicated that both botanicals inhibited more that
fifity per cent growth of B. bassiana after 15 days of inoculation. However, at recommended dose (5%) BSKE was found
more compatible with B. bassiana than NSKE.

Effect of Seed Treatment by Ethyl Methane Sulphonate (EMS) on Growth,
Flowering and Yield of Papaya (Carica Papaya L.) Cv. Pusa Dwarf
Mahesh Kumar, Mukesh Kumar, Satya Prakash, D.K Gautam and Sanjeev Rao
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
An experiment was conducted at Horticultural Research Centre of Sardar Vallabhbhai Patel University of
Agriculture and Technology, Meerut, to find out the optimusm doses of Ethyl Methane Sulphonate (EMS) on growth,
flowering and yield of papaya. The seeds of papaya were treated with chemical mutagen ‘Ethyl Methane Sulphonate’ (0.25,
0.50, 0.75 and 1.00%). The results indicated that the seed treated with EMS@ 0.50%, significantly emerged earlier sprouts
as compared to the other treatment. The maximum germination percentage, survival percentage was also observed in same
treatment. Untreated plants produced maximum height of the plant, number of leaves per plant, leaf length and petiole
length while, the plants obtained by the seed treatment with 0.50 % EMS concentration produced maximum stem girth.
While, maximum days to first flowering and plant height at flowering stage was observed under control. However, the
plants produced by the seeds treatment with EMS @ 0.50 % concentration produced maximum fruiting length, fruits per
plant and fruit yield per plant during both the years.

Toxicity Evaluation of Choloraniliprole (Coragen) Against Brinjal Shoot and Fruit
Borer (Leucinodes Orbonalis) by Three Various Bioassay Techniques
Gajendra Singh and D.V. Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
Toxicity of, an Coragen avermectin many of the semi-synthetic insecticide, was evaluated in the laboratory to
determine its performance on three different larval stages (5, 7 and 9 - day old) of brinjal shoot and fruit borer, (Leucinodes
orbonalis) during 2017 - 2018. Three type of assay techniques viz. leaf-dip, potter's tower and thin-film were used, taking
three different formulations of Coragen and were compared with conventional one, cypermethrin, against the test-insect
Median lethal concentrations (LC5o) of the Coragen 1.9%EC against 5-day, 7-day and 9-day old larvae were recorded as
0.00045, 0.00019 and 0.0006 %, respectively. Emulsifiable concentrates (EC, 1.9 and 5%) of emamectin benzoate
outperformed the water-soluble granule (WSG, 5%) formulation, whereas, EC formulation of emamectin benzoate 1.9%
EC was found better than 5% EC. amongst test-methods, leaf-dip bioassay was suitable and sensitive for the testinsecticide, obviously for the fact that, emamectin benzoate is a stomach poison in addition to its contact mode of action.
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Comparative Studies on Morphological and Sporophore Characteristics of Three
Oyster Mushroom (Pleurotus Florida, Pleurotus Flabellatus and Pleurotus Sapidus)
Ajay Kumar Mishra, Gopal Singh, Ramesh Singh and Gaurav K. Yadav
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut 250110, India
Oyster mushroom is one of the most suitable fungal organisms for producing protein rich food from various agrowastes/forest wastes without composting. The oyster mushroom is highly suitable for commercial cultivation in subtropical
regions of the world. The current study deals with the studies on survey, morphological and mycelium characterization of
three oyster mushrooms. Among these mushroom the colony colour of P. florida was creamy white and P. flabellatus was
milky white and P. sapidus was observed as shiny milky white in appearance. The circular colonies and even type of
margin was observed in two species viz. P. florida and P. flabellatus but in case of P. sapidus circular colony and uneven
type margin was observed. A view to study the variation in Pleurotus species in term of morphology, yield and quality of
sporophores, three species were screened under natural condition in crop room. The species of P. sapidus gave highest yield
with attractive greyish fruiting bodies followed by P. florida was good yielder but produced more flashy, milky white and
creamish white fruiting bodies, respectively while the P. flabellatus were low yielder and produced white fruiting bodies.
On the basis of radial growth, maximum growth rate 12.86 mm/day was observed in Barley extract agar medium and oat
extract agar medium both while In case of P. florida and in case of P. flabellatus maximum growth rate 11.64 mm/day was
observed in BEA medium. In case of dried mycelium weight, maximum weight of dried mycelium 6.01 mg/50ml was
observed in oat extract broth medium in P. florida. While in case of P. flabellatus maximum weight of dried mycelium 4.96
mg/50ml was observed in BEB medium but In case of P. sapidus maximum weight of dried mycelium 5.07mg/50ml was
observed in BEB medium.

Incidence of Red Banded Mango Caterpillar, Deanolissublimbalison Mango
in Andhra Pradesh
P. Sunitha1, 2, A. Sujatha1 and G.Sarada1
1

Dr.YSR Horticultural University, Venkataramannagudem, Andhra Pradesh
2
Indian Agricultural Research University, New Delhi.

India is the leading country in mango production which accounts for 50% of world production. Andhra Pradesh
ranks second in India in respect of both area(3.32 lakh hectares) and production (31.63 lakh MT) of mango. Fruit fly, stone
weevil and fruit borer are some of the important insect pestsattacking mango crop during the fruiting period. Earlier, in
1993, mango fruit borer (MFB)/ Red Banded Mango Caterpillar (RBMC), Deanolissublimbaliswas noticed for first time in
few isolated areas ofcoastal Andhra Pradesh and now became a major pest in all varieties of mango causing direct
economic loss to the farmers.A study was conducted to know the incidence levels of MFB in Andhra Pradesh during201617.Survey was conducted in potential mango growing areas viz.,Damalacheruvu, Puthalapattu, Bangarupalyam,
Irala,TavanampalliinChittoordistrict;Yagantipalli and Banaganepalli in Kurnool district; Prakasaraopalem in West
Godavari district; Nuzvidu, Diguvalli, Naguluru in Krishna district and Tuni in East Godavari district. Further, percent fruit
damage wasrecorded at weekly intervals in Prakasaraopalem (West Godavari district) village.Five percent unsprayed trees
were selected randomlyin the orchard and three branches were selected randomly in each of all four directions of selected
trees forrecording per cent fruit damage. Survey during both off-season andfruiting season revealed that there was no
incidence of MFB in Rayalaseema region. In coastal Andhra Pradesh, MFB incidenceranged from 5% to 10.72%
duringharvesting stage of the fruit. Percent fruit damage was recorded from 52nd standard week (SW) to 18thSW in the
selected orchards and which ranged from 3.7% to 36.5 % during pea to harvesting stage, with a peak incidence during
thesecond week of March 2017 (10thSW).A simple correlation (r) of MFB incidence with abiotic factorsindicated that there
was no significant influence of weather parameters on mango fruit borer incidence but, positive correlation with maximum
temperature (0.299) and minimum temperatures (0.224) while, negative correlation with morning humidity (-0.021) and
evening relative humidities (-0.044) were recorded during the season.
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Bio-efficiency of Acephate 50% + Imidacloprid 1.8% SP against
major insect pests of Sugarcane
Rajendra Singh1, S. K. Sachan1, Jayesh Sachan1, Deepak Kumar1, Nirvesh Singh1 and
Anat Kumar2
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
KVK, Ghaziabad, SVPUAT, Meerut-250110 (U.P.) India
A field experiment on “Bio-efficiency, phytotoxicity and effect on natural enemies of Acephate 50% + Imidacloprid
1.8% SP against major insect pests of Sugarcane” was carried out at CRC Cherodi Farm, SVPUA&T, Meerut (UP), for two
consecutive years of 2015-16 and 2016-17. The experiment was laid out in a Randomized block design with seven
treatments with three replications. Sugarcane var. CO96268 was used during both the experimental years. The crop was
grown as per agronomic practice recommended by the university. The maximum dead heart due to early shoot borer was
recorded in the untreated plots. This was ranged 9.56 to 12.64 and 10.49 to 15.12 during respective experimental period. On
the other side minimum dead heart were recorded in the plots where, Acephate 50% + Imidacloprid 1.8% SP @ 3000 g/ha
during both the season. It was followed by treatment Acephate 50% + Imidacloprid 1.8% SP @ 2500 g/ha and both these
treatments were statistically on par to each other. Acephate 75% SP, Phorate 10% CG and Acephate 50% + Imidacloprid
1.8% SP @ 2000 g/ha were at middle in term of bio-efficacy. The black bug and sugarcane pyrilla, major sucking insect
pests were observed all throughout the season. The treatments Acephate 50% + Imidacloprid 1.8% SP @ 3000 g/ha pose
maximum suppression over both the sucking insect pests population. The middle dose of Acephate 50% + Imidacloprid
1.8% SP @ 2500 g/ha found second best treatment in term of bio-efficacy. Both of these treatments were on par to each
other. Rest of the treatments were middle in order of efficacy. Whereas Phorate 10% CG @ 25000 g/ha was least effective
treatment for both the sucking insect pests. Similar trend of efficacy was observed during second season of experiment. On
the basis of above presented experimental findings it can be concluded that, application of Acephate 50% + Imidacloprid
1.8% SP @ 2500 g/ha was most effective treatment to manage sugarcane insect pests and also safe for prevailing natural
enemies of these insect pests in sugarcane crop with its proficient economics.

Botanical Pesticides and their Role in Pest Management
Elluru Sireesha

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
Now-a-days, one of the most important global problems is pesticide residues, which lead to environmental and
human hazards. To overcome this, use of botanicals has to be routed. Botanicals are the natural available compounds such
as insect toxins derived from the plant parts used to control pest and hence called natural insecticides. A number of plant
compounds like essential oils, flavonoids, alkaloids, glycosides and fatty acids having anti- insect affects and their
importance as an alternative to the chemical compounds used in the elimination of insects in different ways namely
repellants, anti-feedants, toxicants, growth retardants, chemo-sterilants, attractants. Botanical insecticides affect only target
insects, not destroy beneficial and natural enemies and provide residue free food and safe environment. So, now-a-days
recommendation of botanical insecticides has been increasing in pest management programs which greatly reduce the usage
of synthetic insecticides.
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Theme 4

Social Science - Extension of R&D for Implementation
at Grass Root Level
Agritourism: A New Agripreneurial Venture Towards Doubling Farmers’ Income
N.V.Kumbhare, J.P. Sharma, D.K. Krishna and D.U.M Rao

Division of Agricultural Extension, IARI, New Delhi
Agriculture is the backbone of the Indian economy where two-thirds of the population is directly or indirectly
dependent on agriculture and 14 per cent of GDP comes from agriculture. 110 million farmers are dwelling in 6.41 lakh
villages producing more than 280 MT of food grains feeding the country. This sector's contribution towards GDP is
decreasing and farmers are finding it difficult to carry the agricultural activities without an additional income. Tourism
growth potential can be harnessed as a strategy for rural development. The development of a strong platform around the
concept of agricultural tourism is definitely useful for a country like India. Whereas tourism is termed as an instrument for
employment generation, poverty alleviation and development; agri-tourism brings in together the declining and booming
sector. Today tourism is one of the largest service industries in India, with a contribution of 6.23 per cent to the national
GDP and providing 8.78 per cent of the total employment. India witness more than 5 million annual foreign tourist arrivals
and 562 million domestic tourism visits. The tourism industry in India generated about US$150 billion in 2017 and that is
expected to increase to US$275.5 billion by 2020 at a 9.4 per cent annual growth rate. The Ministry of Tourism is the nodal
agency for the development and promotion of tourism in India and maintains the "Incredible India" campaign. There were
7.90 lakh foreign visitors in India in 2017 and foreign exchange earnings from tourism in this period stood at Rs. 10,723
crores. Across the world, the trends of industrialization and development have had an urban-centric approach. Alongside,
the stresses of urban lifestyles have led to a "counter urbanization" syndrome. This has led to a growing interest in rural
areas. At the same time, this trend of urbanization has led to falling income levels, lesser job opportunities in the total areas
leading to an urbanization syndrome in the rural areas. Agricultural tourism is one of the few activities which can provide a
solution to these problems. Besides, there are other factors which are shifting the trend towards agricultural tourism like
increasing levels of awareness, growing interest in heritage and culture, improved accessibility, and environmental
consciousness. In developed countries, this has resulted in a new style of tourism in visiting village settings to experience
and live a relaxed and healthy lifestyle. This concept has taken the shape of a formal kind of Agricultural tourism. It was a
small initiative in 2005 when a professional from tourism industry PandurangTaware started an agri-tourism project on his
farm in Malegaon village in Baramati. Two years later, his model was adopted by 52 farmers in Maharashtra and was
replicated in Uttar Pradesh's farms. The thrust is to promote agricultural tourism as the primary tourism product to spread
tourism and its socio-economic benefits to rural and its new geographic regions. Any form of tourism that showcases the
rural life, art, culture and heritage at rural locations thereby benefiting the local community economically and socially and
enabling interaction between the tourists and the locals is known as agricultural tourism. Klaze, 1994 defined agri- tourism
as "A range of activities, services and amenities provided by farmers and rural people to attract tourist to their area in order
to generate extra income for their businesses". Agricultural tourism is essentially an activity which takes place in the
countryside. It is multi-faceted and may entail farm/rural tourism, cultural tourism, nature tourism, adventure tourism, and
eco-tourism.
Typical characteristics of Agri-tourism
• It is experience-oriented in which visitors have something to see viz. culture, dress, festivals and rural games.
• It offers the visitors to do something which includes agricultural operations, bullock cart riding, cooking and many
others.
• There is also something for the visitors to buy which are varied fresh agricultural products, processed foods etc.
• It is predominantly in the natural environment.
• It is based on the preservation of culture, heritage and traditions.
Agritourist farm activities
On the basis of the type of land use, agritourist space can be categorized as cropping space, livestock space, orchard
and plantation space, forest space and fishing space. Agri-tourist farm activities include production, processing, service and
economic activities.
 Production activities: These include crop production, livestock production, production of livestock products, fruit
and vegetable production, mushroom production and Bee-keeping.
 Processing activities: These include milk processing in forms of butter, whey, cheese, sweets etc., fruit and
vegetable processing in the form of pickles, chutneys, squashes, juices, Ready to serve drinks, jams, etc., preparation of
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meals and salads to serve the tourists from fresh farm vegetables and fruits, primary processing of farm produce such as
sugarcane cubes, juice and gur; maize cobs, corns, popcorns, freshly roasted grams and groundnut, mustard and sunflower
oil, etc., fresh and processed mushrooms as per the demand, honey in packing of different sizes and flower arrangements
 Service activities: These include two types of activities i.e. Logistic activities and Tourist activities. Logistic
activities include washrooms, parking, swings and park for children, etc. Service activities include bullock cart riding,
camel riding, horse riding, fruit and vegetable picking, milking of milch animals, churning of milk, small and new birds and
swimming pool, etc.
 Economic activities: These include sale outlets for own farm products, the sale of the products of neighbouring
farmers in the form of group/ cooperative marketing or commission based marketing and employment for rural youth,
women and local people.
Benefits derived by the tourists from Agricultural Tourism
1. An inexpensive gateway: The cost of food, accommodation, recreation and travel is least in Agricultural Tourism.
This widens the tourist base. The present concept of travel and tourism is limited to an urban and rich class which
constitutes only a small portion of the population. However, the concept of Agricultural Tourism takes to travel and tourism
to the larger population, widening the scope of tourism due to its cost-effectiveness.
2. Farming lifestyle and natural environment: The urban population having roots in villages always have had the
curiosity to learn about sources of food, plants, animals, raw materials like wood, handicrafts, languages, culture, tradition,
dresses and rural lifestyle. Agricultural Tourism which revolves around farmers, villages and agriculture has the capacity to
satisfy the curiosity of this segment of the population.
3. Wholesome family-oriented recreational activities: Villages provide recreational opportunities to all age groups
i.e. children young, middle and old age, male, female, in total to the whole family at a cheaper cost. Rural games, festivals,
food, dress and nature provides a variety of entertainment to the entire family.
4. Benefits of health and nature-friendly environment: Modern lifestyle has made life stressful and the average
life span has come down. Hence, people are in constant search of pro-nature means to make life more peaceful. Ayurveda
which is a pro-nature medical approach has roots in villages. Indigenous medical knowledge of villagers is respected.
Organic foods are in greater demand in urban areas and foreign countries. In total, the health-conscious urban population is
looking towards pro nature villages for solutions.
5. Provide peace and tranquillity: Modern life is a product of diversified thinking and diversified activities. Every
individual attempt to work more, in different directions to earn more money to enjoy modern comforts. Hence, peace is
always out of his system. Tourism is a means for searching for a peaceful location. Peace and tranquillity are inbuilt in
Agri-Tourism as it is away from urban areas and close to nature.
6. Rural recreation: Villages provide a variety of recreation to urbanites through festivals and handicrafts. Villagers
(farmers) lifestyle, dress, languages culture/ traditions which always add value to the entertainment. The agricultural
environment around farmers and the entire production process could create curiosity among urban taught. Places of
agricultural importance like highest crop yielding farm, highest animal yielding farm, processing units, farms where
innovations tried add attraction to the tourists. Agricultural products like farm gate fresh market, processed foods, organic
food could lure the urban tourists. As result of this agri-atmosphere in the villages, there is scope to develop Agri-tourism
products like agri-shopping, culinary tourism, pick and own your tree/ plot, bed and breakfast, pick and pay, bullock cart
riding, camel riding, boating, fishing, herbal walk, rural games and health (Ayurveda) tourism.
7. The educational value of Agricultural Tourism: Agricultural Tourism could create awareness about rural life
and knowledge about agriculture science among urban school children. It provides the best alternative for school picnics
which are urban-based. It provides the opportunity for hands-on experience for urban college students in agriculture. It is a
means for providing training to future farmers. It would be effectively used as an educational and training tool to train
agriculture and line department officers. This provides a unique opportunity for education through recreation where
learning is fun effective and easy. Seeing is believing, doing is learning. This experience-based concept is the USP of
Agricultural Tourism.
8. Preserve culture and heritage: Embodies hospitality of rural culture with a fine blending of heritage activities
like a song, dance, drama, art and craft, visit the historical monuments etc. that upscale the culture and heritage of the
respective rural area.
Agriculture has been the oldest vocation in India and many developing countries and is still the centre of gravity of
livelihoods, culture, social values, and politics. Agri-tourism has to be promoted to maintain the delicate socioeconomic
equilibrium in these countries. Agritourism is the latest concept in the Indian tourism industry, which normally occurs on
farms. It gives us the opportunity to experience the real enchanting and authentic contact with rural life, taste the local
genuine food and get familiar with the various farming tasks during the visit. It provides us with a welcome escape from the
daily hectic life in a peaceful rural environment. It gives us the chance to relax and revitalize in the in the pure natural
environment, surrounded by magnificent setting. It brings major primary sector agriculture closer to major service sector
tourism.
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Response of Different Extension Methods and Approaches at Different Steps
of Technology Flow as Technology Generation, Technology Transfer and
Technology Utilization
Surendar Kumar and PiyushTomar

KVK, Baghpat
Many extension approaches are being use by extension functionaries to disseminate the generated technology among
farmers, although all the approaches are relevant in technology process flow but effectiveness of such approaches vary at
different level of technological adoption process. A study was conducted by KVK scientists to know effectiveness of such
approaches. The study are operational area of KVK was same that is Baghpat district of Western Uttar Pradesh. Result of
study reveled that Front Line Demonstration and On-Farm Trial are being popularize and effective approach to provide
decision making support and technology guidance to farmers. However clinical service and diagnostic visit which are
emerging concept taking place as a efficient methodology to reinforcement of technology adoption and over come the
constants of forming community. Finding of study reveled that role of print media and electronic medium is playing vital
role in receiving the information it was also highlighted that farmers training and KisanGsothi is becoming marginalized in
technology transfer process because of that level of participation of farmers is either less or non active in these techniques.
Impact of there methodologies estimated on certain level as decision making support, technical guidance, skill development
agricultural information, awareness of new technology, technology assessment and refinement, technology adoption,
technology dissemination, feed back collection and input management.

Adoption Behaviour of the Farmers Towards the Programmes of the KVK
Narendra Prasad and S.K. Verma

KrishiVigyan Kendra, Shahjahanpur - 242 001, U.P.
Looking into the rapid expansion of KrishiVigyan Kendra to meet the growing demand of people and incurring huge
investment in meeting recurring and non-recurring expenditures of the KrishiVigyan Kendra, it is high time to have a
wholesome thinking about the enduring influences of the KrishiVigyan Kendra. Nevertheless when India has very high
hope from KrishiVigyan Kendra and it is planned to cover the entire country under the network of KrishiVigyan
Kendra.The KrishiVigyan Kendra provides training to the farmers, household ladies and dairy and Horticulture in the latest
technology developed by Agricultural universities and research stations for their upliftment or various aspects relating to
the farming community. Training are also provided by KrishiVigyan Kendra regarding allied occupation such as bee
keeping, mushroom cultivation, pickle making, candle making, doll making, dairy training. So it was thought to evaluate
the performance of selected KrishiVigyan Kendra’s with objective of to study the adoption behavior of the farmers towards
the programmes of the KVK. It is highly imperative to undertake analytical studies on the impact of KrishiVigyan Kendra
on the farmer of district and to make suggestion for making KrishiVigyan Kendra more beneficial for the farmers. In the
findings it was found that more than half of the respondents of KVK reported to have fully adopted the technology. The low
adoption may be owing to the technology not suited for the agro-climatic conditions. Besides, the farmers are extremely
poor with small holdings and fewer resources and hence could have difficulties in adopting technology without proper
incentives and subsidies.

Crop Cafeteria: A Model for Demonstration and Dessimination of
Horticultural Technology
Hariom Katiyar1, S.K. Lodhi1, Kalpna Singh2 and Naveen Chandra1

1

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
2
Govt.Girls P.G.College, Shivrajpur, Kanpur
Agriculture is the basic means of livelihood of two-third of Indian population. Now adays farm holding are getting
smaller day by day due to increasingpopulation. KrishiVigyan Kendra is a district level Farm Science Centre for the
transfer of agricultural technologies to the farmers developed at SAUs/ Agriculture Research institutes/ Centers. In fruit and
vegetable production extension establishment of a Crop Cafeteria is main activities which could serve as a tool for practical
demonstration of improved technologies at KrishiVigyan Kendra for the farmers/entrepreneurs. It is a site specific
demonstration unit for farmers where recent technologies are demonstrated to show the diversity in varieties and their
management strategies, which are important to boost the farm production. As a training module it gives the opportunity to
apply and demonstrate any technology to convince the farmers about its usefulness along with traditional methods as
control.Eight different crops with 24 different varieties of vegetables, i.e. tomato, brinjal, chilli, cabbage, cauliflower, knolkhol, garlic and onion of different maturity groups were demonstrated at the Crop Cafeteria at the KrishiVigyan Kendra
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Farm since rabi2016, which generated a lot of interest among marginal farmers to adopt different improved varieties in
vegetables so as to get year round vegetables production systems. An analysis for two years showed that the adoptability of
the crop rotation increased upto 60.0% from just 25.0% about five years back. It was found that the varieties of onion,
garlic and knol-khol performed better than other vegetable. A large numbers of farmers visited the unit and as a result there
was a secondary demonstration at farmer’s field which further helped in increase in number of farmers adopting vegetable
crop rotation and improved varieties as a remunerative option. Apart from horticultural crops, the centres as gives the first
hand knowledge on the complete farming system models which suites to framers of different financial and resource
capacities. The crop cafeteria in perennial fruit crops can ideally be used as scion block for rapid dissemination of improved
fruit crops varieties and also establishing sound nursery business in any region.

Off- Farm and On-Farm Income Ratio of Farming Households in J&K
Rakesh Nanda1, Ashok Kumar Singh2, Rajinder Peshin1, Lakshmi Kant Sharma1,
Parvani Sharma1 and Yudhishther Singh Bagal1
1

SKUAST- Jammu, J&K, 2Indian Agricultural Research Institute, Pusa New Delhi, India
To assess the role of different off- farm and on- farm income sources so that the farming income may be planned to
double the income by 2020 in J&K state. Descriptive research design was employed. Study was conducted in division of
Agricultural Extension Education, Sher-e- Kashmir University of Agricultural Sciences and Technology of Jammu
(SKUAST-J), Jammu and Kashmir, India, between April 2016 and March 2017. Multi-stage random sampling without
replacement technique was adopted for selecting the sample of farm households. J&K state has four agro-climatic zones i.e.
sub-tropical zone, intermediate, temperate and cold-arid zone. 63 villages were selected randomly. 10 farmers were selected
randomly from each selected village. Thus, making the total sample of 630 farming households. It was found during the
analysis of data that 587 respondents were involved in both on-farm and off-farm economic activities, whereas only 43
respondents were exclusively dependent on on-farm income. A questionnaire was designed to elicit the information from
the farm households of J&K state.The analysis has shown that majority of the households having marginal (<1ha)
landholding. The major on-farm activities practiced by the rural farm households were crop production (100%) and diary
activity (76.60%) and major off-farm activities were government employment (33.60%), labour employment (43.20%) and
private employment (14.70%). Mean annual on-farm income of households exclusively dependent on-farm income was
higher than households practicesing both on-farm and off-farm income from farming. Only 7% of the households
exclusively dependent on on-farm income while 93% of the households having both on-farm and off-farm income. The
findings of the study revealed that very few households were exclusively depending on on-farm income. Farmers
exclusively dependent on on-farm income were more illiterate than households having both on-farm and off-farm income.
But households exclusively dependent on farming had more farming experience and more on-farm income than household
having both on-farm and off-farm income.

Enhancing Income of Potato Growers through Value Addition: A Study Based on
Farm trial (OFT) in District Baghpat
1

Sarita Joshi11, Gajender Pal1, Vinita Singh2 and Savita Arya3

KVK, Baghpat , 2KVK, Gautam Budh Nagar, 3KVK Muzaffar Nagar, SVPUA&T, Meerut

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.) India
Potato is a perishable commodity and its harvest time (March-April) coincides with the rise in temperature in the
plains. From April onwards, the temperature in the plains starts shooting up and therefore the produce has either to be
consumed within a short period or is required to be shifted to the cold store . At present the cold storage capacity in the
country is inadequate to hold the country’s total potato production. Therefore, there occurs a periodic glut and price crashes
in the market. If a part of the produce could be diverted towards its value addition or its processing, both the growers and
consumers would be benefited . In recent times the demand for the processed potato products in the country has raised
manifold and as a result, the farmers are finding it highly remunerative to grow potatoes even in areas traditionally
indifferent to potato cultivation . It has full potential to become an alternate cash crop for sugarcane grower/farmers of
western Uttar Pradesh . Potato processing is an important option for farmers becoming self-reliant and in sustaining
cultivation of potato along with food and nutritional security. This is an interesting fact that diversification of the potato
crop has already been taking place. In district Baghpat more than 250 ha area is under cultivation of potato but very few
relevant industry and potato processing plant in the district Baghpat exists at present. Keeping this into consideration the
present study was planned during 2018 under thematic area value addition and an on farm trial (OFT) was conducted with
two treatment T1 (Selling raw potatoes commercially as farmers practice) and T2 (processing of potatoes to make potato
chips/wafers and then sell it commercially as recommended practice) in three locations of district Baghpat. The
observations was made with respect of shelf life and cost of the product. Result revealed that T2 was found better than T1
as shelf life of the potato is increased in T2 over T1 coupled with higher C B ratio ie.1:10.10 in T2 (recommended practice)
as compared to1: 3.10 in T1( farmers practice).
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Transforming Dryland Agriculture: Social Institutional Innovations for
Rainwater Management in Ananthapur District of Andhra Pradesh
for Sustainable Development
Sanjay Kumar Gupta, D.U.M. Rao and Krishna D K

ICAR-Indian Agricultural Research Institute, New Delhi
Efficient water management was virtually unknown to farmers. Farmers had been using scarce water resources
injudiciously, which had resulted in undue wastage of water. Defunct water harvesting structures were not being repaired in
time. The farmers also never saw ‘water sharing’ and ‘water economy’ as a priority issue. Social exclusion was at a high
and the Dalit community had no access to major sources of irrigation water but it become possible through Social
Institutional Innovations sharing of water to dalit community through water sharing practices by forming Water Sharing
Groups. Thus water sharing have proved to be a great boon in transforming Dryland agriculture in Ananthapur district of
Andhra Pradesh, as shown by empirical evidence from the study by the first author. Dryland farmers faced with an
uncertainty of declining water table, drying up of the aquifer in times of a drought year when rains fail to recharge the water
aquifer and raise water table. Yet they were not worried, because under the social regulation programme (SRP), water
sharing is now made possible. The striking characteristics of this social institutional innovations which is a type of
Contemporary Water Management Innovations (rain water harvesting, digging rainwater percolation trenches, increasing
percolation and groundwater reserves through water saving, water sharing through water user associations, using drip and
sprinklers irrigation as protective irrigation, etc..All these water management innovations are that they address the
community mobilization and elicit farmers’ participation for concerted group actions for solving all inter-related problems
through farming systems approach in the whole agro-ecosystem which results in the transformation of Dryland Agriculture
in Ananthapur Districts. A case study analysis revealed the way the water sharing group of farmers were able to grow crops
through the use of social regulatory measures in water sharing groups which is a flawless example of Rainwater
Management in the Ananthapur district, which was able to enhance their incomes by saving and conserving more water.

Self Help Group-A Tool for Rural Women Empowerment
1

Savita Arya 1, Sarita Joshi2, Kirti M. Tripathi3 and Vinita Singh4

KVK Muzaffarnagar, 2KVK Baghpat, 3KVK Bulandshahar, 4KVK G.B.NAGAR, SVPUA&T, Meerut
Nearly half of the available human resources in India are women. Majority of them live in rural areas, most of them
are illiterate or less educated and comes from economically weaker section .Besides this ,in comparison to urban women
,rural women have limited access to all kind of resources .So there is a need to change their capacity to work, their
knowledge ,enrich their skill and improve their economic status. Self Help Group are small ,economically homogenous
,affinity group of rural people who are voluntarily ready to contribute to a common fund to be lent to their members as per
the group decisions .It has emerged as popular method of working with people in recent years .SHGs have been
instrumental in empowerment of rural women by enabling them to work together .Empowerment is a process of awareness
,capacity building ,leading from a greater participation to a greater decision making power. Empowerment of women
through SHG would lead to benefits not only to the individual woman and women group but also to the family and the
community as a whole through collective action in process of development. Economic and social marginalization of poor
by formal credit agencies including co-operatives led to the emergence of SHG. These groups are an outcome of new era of
development ,where the poor take charge of their lives and improved future through self reliant and socially sustainable
efforts. Quality assessment of SHGs bear the same imprint. Keeping these aspects in view the present study was carried out
to assess the impact of SHGs in decision making, at grass root level.

Statistical Studies on Significant Constraints of Female Headed Households of
Odisha in Agriculture
1

S.K. Mahapatra1, J. Pradhan1, S.R.Moharana2 and T.Patel1

College of Agriculture, Odisha University of Agriculture & Technology, OUAT, Bhubaneswar, Odisha
College of Basic Science and Humanities, Odisha University of Agriculture & Technology, OUAT, Bhubaneswar, Odisha
The present investigation was carried out on Statistical studies on significant constraints of female headed
households of Odisha in agriculture. The study was undertaken by taking census data of female headed households of
Odisha and India. A questionnaire was set off to identify the problems of female headed households with respect to male
headed household. The variables are based on agriculture related problems. The distribution of female headed households
in India and Odisha was plotted in graph and it is found that the female headed households are comparatively low in
number than male headed households. According to census data 2011most of the female headed households are living in
rural areas than urban. To identify their problems two districts Bolangir and Bargarh are selected according to productivity
difference in rabi paddy. Bargarh has high and Bolangir has lowest productivity. The survey data was analyzed in chi2
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square test to know the significant difference among the male and female headed households. It is found that there is
significant difference among the variables which are taken to identify the problems. There is also significant difference in
use of farm tools, resources and opportunity to upscale business, decision on sell of crops and lands, use of fertilizer and
pesticides, identifications of pests and diseases. The correlation is identified between productivity and different variables in
both male and female headed households. From this it is found that significant relationship between productivity with
education, land owned, access to resources and decision making and female headed household has negative relation
between land own and productivity. Multiple regression models was used toknow the effect of variable on productivity.
From this analysis it is found that there is significant relationship between educations,land owned, access to resources and
decision making in agriculture production.

Role of Rural Advisory Services in Climate Smart Agriculture
Abhilash Singh Maurya and Joginder Singh Malik

CCS Haryana Agricultural University, Hisar-125004
It is widely recognized that climate change will pose one of the most emerging challenges to humankind because of
the global nature of the problem, its potential catastrophic impacts and the unknown nature and unpredictability of its onset.
Agriculture, as both an area of human activity at risk from climate change as well as a driver of climate and environmental
change, features prominently in the global climate change agenda. To alleviate some of the complex challenges posed by
climate change, agriculture (including forestry and fisheries) has to become “climate smart”, that is, sustainably increase
agricultural productivity and incomes, adapt and build resilience to climate change and reduce or remove greenhouse gases
emissions, where possible. In short, agriculture systems have to become more efficient by using less land, water and inputs
to produce more food sustainably, and along with the people who manage them, be more resilient to changes and
shocks.Changes in rainfall patterns, higher mean temperature, increased variability in both rainfall and temperature,
changes in water availability, a rise in sea levels, increased salinization, changes in the frequency and intensity of extreme
weather, among other changes, will have and are already having adverse effects on the farming, fishery and forestry sectors.
The uncertainty of climate change impacts, which are linked to the timing, intensity and combination of changes, coupled
with the consequences on multiple interrelated sectors beyond agriculturecontribute to a highly complex, challenging and
continuous process. Deferent case studies show some of the ways rural advisory services (RAS) contribute to achieving
climate smart agriculture (CSA) by disseminating climate information and technologies and information on production
practices for climate adaption through innovative approaches, such as plant clinics and participatory video (CABI, Digital
Green case from India).

Use of Mobile Apps in Extension Plant Pathology and Agro-Advisory Services:
Success Story Fromwestern Plain Zone of Uttar Pradesh
Chandra Bhanu, R.P. Mishra, D. Dutta, P.C. Ghasal and A.S. Panwar

ICAR- India Institute of Farming Systems Research, Modipuram, Meerut – 250 110
Mobile and smartphone applications are means of low cost information and communication technology (ICT)
tools having huge potential to deliver relevant and actionable informations to farmers in time for cropshealth management.
Mobile voice calling, video calling, messaging, facebook, twitter, WhatsApp, telegram and e-mail are some of the most
commonly used individual and social media tools for sharing informations through mobiles. However, voice call assisted
application of WhatsApp emerged as most potent application for identification of crop pests and diseases and quick
delivery of prescriptions for taking timely action. ICAR- Indian Institute of Farming Systems Research, Modipuram,
Meerut is providing need based agro-advisory services on regular basis to farmers associated with Institute through onfarm projects; MeraGaonMera Gaurav (MGMG) programme and also to independent needy farmers. The agro-advisory
services include identification and management of pests and diseases in field and horticultural crops; integrated farming
systems and organic farming. Out of 61 individual complaints attended between March, 2018 to July, 2018, 38 problems
were attended through voice phone calling; 17 voice phone calling suffixed with farmers visit to institute; 6 voice phone
calling suffixed with scientist visit to field; 17 voice phone calling suffixed with sharing of informations through
WhatsApp. Out of 31 problems listed from the farmers, maximum quarries (18Nos.) were on pest and diseases of
sugarcane; 4 on integrated nutrient management in sugarcane; 8 on nutrient and pest management in mango; 8 on
mushroom cultivation technology and pest management in mushrooms. The voice phone calling assisted with sharing of
informations through WhatsApp for photograph of infested/infected crop from farmer’s side and identification and
prescription from scientist/ subject matter specialist through WhatsApp was found to be more efficient and cheapest way of
managing plant health and providing other agro-advisory services in shortest time (5-10 mintutes). By using voice phone
calling assisted WhatsApp we have successfully managed several pest and diseases like pokkahboeng, mealy bug, borers
and iron deficiency in sugarcane; stem borer, hopper, mealy bug, semi-loopers and die back in mango. The mobile assisted
advisory services for integrated nutrient management in sugarcane and mango led to success in increasing the productivity
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of these crops. We have also succeeded in starting mushroom cultivation on fields of five farmers by using this technology.
Further, the advantages of voice phone calling assisted WhatsApp technology can be extended many folds in agriculture by
making crop specific farmers group and sharing of information to these dedicated groups in lesser time and negligible
expenditure.

Constraints in the Consumption of Organic Foods in Eastern India
1

Tannishtha Bardhan1and Satyapriya2

GBPUA&T, Pantnagar, Uttarakhand and 2ICAR-IARI, New Delhi- 110012
The ushering of twentieth century had experienced a number of social, economic and ecological ill-effects of high
input intensive agriculture- at this juncture organic agriculture can be viewed as an alternative to cope up with the
challenges of high input intensive conventional agriculture. Organic food market is escalating all over the world at a high
rate. Although people are aware but consumption of organic food is still low. Hence, the present study was undertaken to
isolate the constraints as perceived by urban people in the access and consumption of organic food. The study was
conducted in one metro city Kolkata and one non-metro Ranchi in the eastern part of India. . Majority of the respondents
perceived that organic foods are ecofriendly, natural, healthy and more awareness is needed in this respect. Unavailability
of certified organic products was also a limiting factor.The results revealed institutional constraints were most severe (mean
value= 3.27) among different categories of constraints as perceived by respondents of Kolkata and according to respondents
of Ranchi, constraints related to means to consumption were most severe (mean rank= 3.28). High price of organic foods
was perceived as most severe constraint among other factors under the constraints related to means to consumption for both
Kolkata and Ranchi followed by lack of easy availability of organic foods. Other important constraints as perceived by
urban people were lack of awareness, inadequate advisory services and lack of government subsidies on organic foods. The
research findings will help to formulate appropriate strategies that will lead to increased consumption of organic food.

Farmers Choice and Trend of Agriculture Diversification in Muzaffarnagar
District of Western Uttar Pradesh
Surendra Kumar, P.K. Singh, Sanjai Kumar and Sanjeev Kumar

KVK Muzaffar Nagar – II, SVPUA&T, Meerut
Diversification in agriculture is generally seen as increasing the alternative farm production system so that they can
provide stability in farm income, regularity in employment generation with minimizing the risk. Keeping this view present
study was conducted with 200 respondents in Muzafrar Nagar district of Western Uttar Pradesh. The major problem in
diversification perceived and expressed by the farmers were supporting price, technical guidance, transportation of produce,
non availability and adulteration in inputs and lack of developed marketing infrastructure. Choice of farmers is very for
diversification as per their resources and availability of market. Most of them have preference for dairy and animal
husbandry being a traditional occupation. Vegetable cultivation and floriculture are another preferable area for
diversification. Land less farmers showing keen interest in less land required occupation like backyard poultry.
Diversification and mechanization in agriculture directly and indirectly effecting in number of livestock. In last four
decades the population of buffaloes almost same as before but number of castles are decreasing very fast because of
machination. Majority of the farmers is convinced by advantage of diversification but they are not in action mode because
of constraints facing by them. Lack of financial and marketing support are the major hurdle in diversification. However
lack of sufficient knowledge about desirable diversified area and extension support were also identified by most of the
farmers as another serious problem. Despite of all above fact sugarcane is still most preferable crop among majority of
farmers because of strong network of sugar factory and assured availability of fodder for animal from October to May
Month.

Improved Farm Tools for Women Worker to Increase Productivity and
Reduce Drudgery- An Assessment
Anuradha Ranjan Kumari1, S. K. Dubey2, R. N. Prasad2 and N. Singh3
1

KVK(ICAR-IIVR) Deoria UP., 2ICAR-ATARI, Kanpur, UP., 3ICAR-IIVR, Varanasi, UP.
The farm women perform agricultural tasks with the age old traditional tools since gender friendly appropriate tools
are either not available or are insufficient in number or unawareness. Unsafe, hazardous, unhealthy and long hours of work
with age old traditional and cumbersome tools accelerate health related problems, especially among women farmers (Nag
and Nag, 2004).Most of the works performed by farmwomen are tedious as well as time consuming. As most of these
operations like weeding, harvesting, digging, seed separation from pods, winnowing, threshing, seed shelling, cleaning and
preparation etc. are done manually or by traditional tools, which are slow and cause considerable fatigue and drudgery.
Many of these operations are traditionally done in varying body postures, some of which if done for long duration are not
only inconvenient but also cause serious health hazards. All these factors result in drudgery by causing physical and mental
fatigue, monetary hardships, exploitation, pain, economic stress etc. Majority of the respondents perceived farm activities
as either moderately difficult.The present study was done to improved farm tools for women worker to increase
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productivity and reduce drudgeryin Deoria district of Uttar Pradesh. Out of sixteen blocks two blocks i.e. Salempur and
Bhatpar Rani were selected for this study. Data was gathered from 120 farm women through a well structured
questionnaire, focused group discussion and personal interview method. Finding revealed that women farmers use
traditional tools and implements since a long time but most of the women farmers felt immense drudgery in their use. It was
also found that most of the farm women were unaware of improved farm tools and implement which reduce drudgery. The
present study also revealed that most of the respondentsuse traditional tools and implements since a long timeand
subsequently 77.50 % of respondents also faceddifficulties & problem in using traditional tools andimplements. Maximum
86.66 present of rural women engaged in sowing and planting. They are however subsequently exposedto prone drudgery
activities. This result implies that therespondents were least aware about improved drudgery reducing tools.

Impact of RSETI Training on Entrepreneurship Development
Amandeep Kaur Makkar and Sukhdeep Kaur Mann

Department of Extension Education and Communication Management, PAU, Ludhiana
Rural Self Employment Training Institute (RSETI) is a replicated model of Rural Development and Self
Employment Training Institute (RUDSETI) and it is a unique initiative which not only imparts training to the rural youths
for different economic activities but also extends supports to beneficiaries to settle through self-employment by providing
credit linkage to the beneficiaries. To see the impact of RSETI training on the beneficiaries of Ludhiana district a study was
conducted with the objective to find out the rate of settlement, time taken to establish the enterprise and role of RSETI in
supporting the trained candidates in the settlement process. Data was collected through personal interview method from the
beneficiaries who took training during the year 2012-14and were engaged in different entrepreneurial activities. Findings of
the study states that majority of the respondents were already engaged in entrepreneurial activities before the training
programme and only the 33% of the beneficiaries established new enterprise after taking training from RSETI. Fifty percent
of the beneficiaries started their enterprise within six months of the completion of training programme and took loan from
commercial/cooperative bank were the major source of financial output.

Importance of Zero Budget Farming

1

Laxman Kumawat , Pankaj Chaurasiya1, SandeepGawdiya1 and Shalini Sharma2
SardarVallabhbhai Patel University of Agriculture and Technology, Meerut – 250110
2
Banaras Hindu University, Varanasi– 221 005
Zero budget farming means for all the crops, the production cost will be zero. This means that farmers need not
purchase fertilizers and pesticides in order to ensure the healthy growth of crops.In the Zero Budget Natural Farming
nothing has to be purchased from the outside. All things required for the growth of the plant are available around the root
zone of the plants. There is no need to add anything from outside. Our soil is prosperous-full of nutrients. How much
nutrients the crops takes from the soil? Only 1.5 to 2.0 % Remaining 98 to 98.5% nutrients are taken from air, water &
solar energy. Agriculture universities say false that we have to add fertilizers from outside. If science says, that 98% crop
body is constituted by air and water, then where is the need to add the fertilizers from the outside. Every green leaf
produces the food throughout the day. These green leafs are food producing factories. What is used the leaves for producing
the food? It takes carbon dioxide & nitrogen from the air, water from the canal, river or well given by the monsoon clouds,
and solar energy from the sun for producing the food. For preparing this food, the plants take necessary elements like air,
water and solar energy from the nature, not from us. Monsoon clouds do not send any bill for the water that he supplied.
Neither air sends bill for the nitrogen it supplied or the sun for the solar energy. All these are available free of cost. Green
leaves do not use the technology of the agriculture university for taking CO2 from the air or solar energy from the sun.
Whether monsoon clouds use the technology of agriculture university for giving rainwater? No! All these elements
constituting 98% body of the plant are available free of cost. Remaining 1.5% nutrients taken from the soil are also
available free of cost as it is taken from the good soil which is enriched with these nutrients.The importance of zero budget
farming is maintain soil health,crops and various living organism.

Enhancement of Marketing for Sustainable Fashion in Present Era
Sunita Singh

Department of Home science
Presently sustainability of fashion in the worldwide is the major considerable issue. The term "Sustainability" is not
merely for the consideration for fashion but also its continuation and further development of the new concept amongst all
the people for the sustainability of the environment to check global warming, ecological balance, reduce natural calamities,
conservation of vegetation, conservation of wildlife, etc. Sustainable development/ fashion is referred to the three pillars,
such as economy, environment and social. Each of these pillars will have a value, and all the values together will lead to a
goal which certainly is difficult to achieve in practice. On the other hand, Consumer not only demands better & cheaper
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products, but also demands constant availability, convenience and a pleasant shopping experience. Fashion industry
executives continuously read and learn that what type of products, the consumer might want to buy in future. Modern
technology have a great impact on both consumer and a fashion marketing. Fashion for the morality or ethical issues is one
of the key concepts for the humanity and sustainability point of view. Main objectives of this study to justify the
sustainability concern of fashion and their policy, for the recycle of fashion items, using less water and land, less emission
of toxic materials to the environment, minimum use of gases that produce are policy of the sustainability in the fashion
arena. In this paper concerned brands are focused on the basis of their present activities related fashion from the
manufacturing to the marketing process. For the conservation of the environment, sustainability of the fashion is the utmost
need in the present fastest growing world. Nowadays, fashion is considered the vital issue for the ecological aspect with
morality concern. The research is based on the rigorously study with the reading materials.The data have been gathered
from various sources, mainly academic literature, research article, dissertation and a qualitative research method approach
has been adopted for this research, analysis and findings have done in the same time.

Technological Interventions and Innovations for Enhancing Productivity in Crop
Production through Quality Seeds for Doubling Farmers’ Income By 2022
Richa Tiwari1, Vivek1, R.K. Naresh1, Shivangi1, N.C.Mahajan2 and Lali Jat1

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (UP), India
2
Institute of Agricultural Sciences, Banaras Hindu University,Varanasi-(U.P), India
In the event of pursuing sustainable agriculture, food security, rural employment, and environmentally sustainable
technologies quality seeds are essential for holistic development. Indian agriculture and allied activities have witnessed a
green revolution, a white revolution, a yellow revolution and a blue revolution. But in the years to come challenges to
agriculture will continue to increase because large population is to be fed from declining land and water, in the
scenario of climate change. Agriculture, with its related sectors, is indisputably the largest livelihood provider in India,
more so in the massive rural areas. It is well known that more than 58% of the rural households is dependent on agriculture,
thus primary focus of the government has been on rural development to improve the livelihood of rural people. Of
the several factors vital for enhancing production and productivity of the crops, seed is a critical input for long-term
sustained growth of agriculture. A robust seed system is the first and foremost step towards food security of the country and
acts as driver of growth in agriculture.Nine important seeds that are directly orindirectly related to food security and
livelihood in theregion include vegetables; fruits, oil, maize, wheat, rice,barley, grain sorghum and buckwheat
have much biggerpotential and opportunity for seed trade. A systematic, strong and vibrant seed production system is
essential for food security of the country and also driver of growth in agriculture. The seed-production technology, together
with an improved seed-distribution system, has given an impetus to agriculture in recent years. New breeding methods and
modern technologies, such as biotechnology, electron microscopy, and nanotechnology, should provide even better seeds in
the future. Technological
breakthroughs in field of seed science areessential to meet the demands of global seed
market.An attempt has also been made in the present study to analyse the impact of quality seed on Indian agriculture,
potential for seed export, way forward and strategies for meeting the emerging challenges in the seed sector for enhancing
seed replacement rate, varietal replacement rate and making quality seed available to the farmers at affordable prices for upscaling and sustaining high yield in field crops.

Response of Three Types of Nutrients Application Enhanced
the Productivity Of Wheat
P.K. Singh, A. K. Katiyar and R.C. Verma

K. V. K. Muzaffarnagar, Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (UP), India
The On Farm Testing were conducted with the three nutrient application, murate of potash 125 kg per hectare as
primary nutrient, sulphur as basal application 37.5 kg per hectare to supply secondary nutrient and mono zinc 12.5 kg per
hectare as micro-nutrient to enhance the productivity of wheat crop in two consecutive years (Rabi 2016-17 and 2017-18)
in the Muzaffarnagar(Uttar Pradesh). The experiments were carried in loam soil having averaged pH 7.6, organic carbon
0.46 percent, available phosphorus12.8 Kg/ha, potash 135 kg/ha, sulphur 3.5 ppm, Zinc 0.4 ppm and Boron 0.2 ppm. It was
observed 12.63 percent increase over farmers field (43.17 q/ha). Demonstration plots were obtained 48.61q/ha with
additional expenditure Rs. 3300 only and net profit obtained Rs.20500 from one hectare. This study may have great impact
on wheat grower of the district where wheat productivity is 41.0q/ha, the nutrient application as above rate at wheat fields
may enhance productivity up to 13.68 percent, duo to which we can save total of 10000 hectare of land without decrease of
total productivity of the district. This study obtained B:C ratio of demonstration fields 2.50 compared to 2.31 from farmers’
fields and net return Rs.50660 from demonstration compared to Rs. 42000 from farmers’ fields.
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Role of S.H.G towards Increasing the Productivity of Agricultural Crops
M.K. Pal, Rajat Singh and Bijendra Singh.

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (UP), India
A study was conducted during 2016-17 and 2017-18 in the district Bulandshahr under 8 blocks 4 Villeges due to not
timely arrangement of agricultural inputs like seeds & fertilizers the yield of crop affected. Farmers were unable to
arrangement of timely inputs lack of funds keeping in mind study was conducted the input arrangements through S H G
funding. The result revealed that the yield of crops increased 24% in case of timely arrangements of inputs through funding
from S.H.G. So that we can say that yield of agricultural crop can be increased through SHG.

Constraints in the Consumption of Organic Foods in Eastern India
Tannishtha Bardhan1 and Satyapriya2
1

GBPUA&T, Pantnagar, Uttarakhand
Division of Agricultural Extension, ICAR-IARI, New Delhi- 110012
The ushering of twentieth century had experienced a number of social, economic and ecological ill-effects of high
input intensive agriculture- at this juncture organic agriculture can be viewed as an alternative to cope up with the
challenges of high input intensive conventional agriculture. Organic food market is escalating all over the world at a high
rate. Although people are aware but consumption of organic food is still low. Hence, the present study was undertaken to
isolate the constraints as perceived by urban people in the access and consumption of organic food. The study was
conducted in one metro city Kolkata and one non-metro Ranchi in the eastern part of India. . Majority of the respondents
perceived that organic foods are ecofriendly, natural, healthy and more awareness is needed in this respect. Unavailability
of certified organic products was also a limiting factor.The results revealed institutional constraints were most severe (mean
value= 3.27) among different categories of constraints as perceived by respondents of Kolkata and according to respondents
of Ranchi, constraints related to means to consumption were most severe (mean rank= 3.28). High price of organic foods
was perceived as most severe constraint among other factors under the constraints related to means to consumption for both
Kolkata and Ranchi followed by lack of easy availability of organic foods. Other important constraints as perceived by
urban people were lack of awareness, inadequate advisory services and lack of government subsidies on organic foods. The
research findings will help to formulate appropriate strategies that will lead to increased consumption of organic food.
2,

Relevance of Integrated Farming System for Increasing Farmer Income
Pradeep Rajput, Adesh Singh and Ravindra Rajput

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (UP), India
In India the farming community accounts for about 80% under marginal and small farmers category (GOI, 2011).
Farmers under these categories are economically poor working in diverse, risk prone environments and with hardly
sufficient to sustain their family..The declining trend in land holding per capita poses a serious challenge to the
sustainability and profitability of farming. The production system adopted during the Green Revolution has been
explorative and the natural resources like soil and water was subjected to exploitation, as a result sustainability of
agriculture production system has been jeopardized. This suggests the integration of land based enterprises viz.dairy,fishery
,poultry, field and horticultural crops within the farm, with the objective of generating adequate income and employment
for the small and marginal farmers and thereby improves their livelihoods.Thus, the results of the present study on selection
of profitable farming system and integration of sustainable enterprises and recycling of farms based and clearly brought out
the possibility of linking crop production with different related competitions for increasing profitability employment and
improvement livelihoods.

Mass Media Utilization Behaviour of Farmers in Nimar Agro Climatic Region
of Madhya Pradesh
Lalita Nargawe and Shobhana Gupta

RVSKVV- College of Agriculture, Gwalior (M.P.) – 474002
Mass media are very powerful instrument, which if properly used, can cause profound social change and educational
advancement. The present investigation was conducted in Nimar Agro Climatic Region of Madhya Pradesh. For selection of
sample, multistage sampling method namely, selection of districts, selection of blocks, selection of villages and selection of
respondents were followed. The Nimar Agro Climatic Region consists of four districts viz., Barwani, Khagone, Khandawa
and Bhurhanpur. Out of the four districts, two districts were selected randomly by using simple random sampling method.
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From the selected two districts, 3 (Three) Blocks from each districts; giving a total of 6 Blocks were selected using simple
random sampling method. From the selected six blocks, in all 12 villages (two villages from each block) will be selected
using simple random sampling method. A separate list of respondent from each selected villages was prepared and a total of
240 respondents (20 respondents from each prepared list) were selected randomly for the study purpose. To seek the answers
for the research question, a descriptive research design was used in the present investigation because it is describing
phenomena with adequate interpretation. It clearly states the characteristics of the particular situation of group or individuals.
The data was collected by visiting the respondents personally with the help of structured interview schedule. The statistical
methods and tests such as frequency, percentage, mean, standard deviation, critical ratio value (‘t’ test) and correlation
coefficient were used for analyzing and interpreting the data.

Analytical Study of the Repayment Behavior of Borrowers in Datia District
of Madhya Pradesh
Reena Rawat, Prabhakar Sharma and Prashant Sharma

College of Agriculture, R.V.S. Krishi Vishwa Vidhayalya, Gwalior-474002 (M.P.)
Loans are recovered through a given number of installments depending upon nature of assets and the amount
advanced for the assets in questions are known as repayment. The study was conducted in 2016. Indergrah Tehsil of Datia
district (M.P.) has purposively selected due to convenience of the researcher and the availability and lighting of fine
number of PACS and borrowers. Revealed that 84.17 per cent borrowers are defaulter because they were not repaid their
credit and only 15.83 per cent borrowers are regular repayment. Correlation coefficients in respect of education, size of land
holding, annual income, occupation, credit facilities, loan period, and sources of information, cosmopoliteness, scientific
orientation, risk preference and knowledge about credit schemes were found positively significant at 0.01 level of
probability

Reforming Technology Transfer between KVKs and Farmers for Development of
Farmers at Grass Root Level
Kirti

Chandra Shekhar Azad University of Agriculture and Technology
The effectiveness of KVKs is difficult to measure, due to large number of farmers served by a single KVK and
largely off-line communication between the KVK and farmers. For this reason, research over the past 20 years has focused
on the capacity of KVKs to make use of ICT for the purpose of better managing their communications with
farmers. However, many of these initiatives are short-lasted, or have limited impact, since the teams at each KVK often do
not have the capacity to maintain software applications or because farmers do not find the information useful. So, while
analysis of various type reports I came to conclusion that not all farmers need all the kind of technologies and in order to
ensure that only right and useful information reaches farmer ,a 2- tier system has to be introduced between KVKs and
farmers. At every village level, a help centre should be established where farmers can reach with their problems and
problems could be analyzed and solved on the spot. Also, at village level their database should be collected so that farmers
can be reached out if any new technology relevant to their crop or any useful update is introduced. Then comes the district
level, here help centers should be incorporated with ICT. In case, if problem of farmer couldn’t be solved at village level
help centre, then it should be passed on to district level help centre. Here, a better way to combat problems of farmers
would be discussed and possible solution would be passed on to village level help centre. This tier system will enhance
farmer’s reach to agriculture experts. They would obtain better solutions in less time.

Role of Mass Media in Agricultural Deveoplement

Ankit Singh Yadav, D.K. Singh, R.N. Yadav and Dan Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
In India around 70% of population earns its livelihood from agriculture. Agriculture has got prime role of Indian
economy. In this regard the television, radio and internet are significant, as they transfer modern agricultural technology
literate and illiterate farmers a like even in interior areas, within short time frame. Radio, television and internet could serve
as a suitable medium of dissemination of farm information and latest technical know-how. Radio is one of the oldest
mediums more than 64% of people listen to FM radio every day. India the country now has 197 million TV homes, up from
183 million in 2016. While the growth has been at a steady 7.6%, total TV penetration is now at 66% against 64% in the
last survey. India's internet users expected to register double digit growth to reach 627 million in 2019, driven by rapid
internet growth in rural areas. The farmers can easily understand the operation, technology and instruction through these
tools. There are several mass media, newspaper and farm magazine and internet are commonly used. These tools have a
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vital role to play in the dissemination of latest agricultural information among the literate farmers. Increasing rate of literacy
in our country offers new promises and prospects for utilizing print medium as a means of mass communication. The print
media broad scope of communication. It is also cheap and people can afford to buy and read them at their according to their
convenience. It is a permanent type medium in that the messages are imprinted permanently with high storage value which
makes them suitable for reference and research and very useful in agriculture. India has published many farm magazines in
every state mostly in local languages. Agricultural department also play significant roles encourages the publishing of such
farm magazines particularly through farmers association. The coverage of different matters related to agricultural and allied
sectors by Radio, Television, Internet and farm magazines are almost similar with regard to agriculture, animal husbandry,
horticulture, agricultural marketing, agricultural engineering and cooperatives. Mass media is the only possible way of wide
and rapid transmission of information to farmers. The success of agricultural programmes mostly depends on the nature and
extent of use of mass media for dissemination relevant information to the farmers. So nowadays, these tools are being
proven to be very useful in the field of agriculture and its play vital role in the agriculture increase production and
productivity of farmers.

Role of Extension Agencies in Rural Area

Anuj Kumar Choubey, Rohit C. Walake, D.K.Singh, V. K. Singh and L. B. Singh
Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut-250110 (U.P.), India.

The study was conducted to find out the “Role of extension agencies in rural area.”. Under the study 80 respondents
were considered for the purpose. In the study it was found that majority of respondents i.e. 47.50% belong to middle (46-55
years) age groups, while 30.00% of respondents belong to old (above 56 years) age group and 22.50% of respondents
belong to young (up to 45 years) age group. The 93.75% respondents were found literate. About 76.25% of the respondents
belong to other backward caste with rural family background. 43.75% respondents are small farmers (1-2 ha.) and 3.75% is
belongs to landless. Further, study indicates that the majority of 81.25% respondents having agriculture as main occupation
while 71.25% respondents have no any social participation. Majority (62.50%) of respondents belonged to medium socioeconomic status. Majority of respondents were about Village Development Officer (V.D.O.) under rural development and
input dealers as agricultural developmental agencies. Television ranked 1st as a source of communication of the
respondents. Most of the respondents showed that Extension agencies can help to raise living standard of villagers. Poor
extension linkage and contact, political interference, lack of time to attend training and other programmes were observed as
the main constraints faced by respondents.

Attitude of Farming Families towards Rural Development Programmes
Shashank Shekhar Singh, Rohit C. Walake, D.K.Singh, R.N.Yadav and Dan Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P.), India.

The present investigation conducted to find out Attitude of farming families towards rural development programmes.
The study was conducted in four villages of Meerut district. Under the investigation eighty respondents were considered for
the purpose. In the study it was found that maximum of respondents i.e. 48.75% belong to middle age group of 46 to 55,
while 40 % of respondents belong to young age group of up 45 years and 11.25 percent belong to old age group of above
56 years. Study shows that higher percentage of respondents belong to middle age group. Majority of respondent i.e. 43.75
percent having medium socio-economic status followed by 41.25 and 15.00 percent respondent belong to high and low
socio-economic status respectively. 66.25 percent respondents had fair knowledge, 23.75 percent had good knowledge and
10.00 percent respondent had poor knowledge about rural development. No- significant association between socioeconomic status and knowledge about different developmental programmes. Majority (81.25%) of respondents have
favourable attitude toward agricultural development, 72.50 and 66.25 percent of respondents have favourable attitude
toward rural and women and child development respectively. Maximum 36.25 percent respondents were found to low
extension contact whereas 33.75 and 30 percent respondent were having medium and high extension contact respectively.
Lack of awareness, lack of good leadership quality and lack of employment were major problem faced by respondents in
rural development.
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Health Related Problems / Musculoskeletal Postural Discomfort (Pain) due To
Load Carrying Activities of Farm Women in Uttarakhand State
Poonam and Aditi Vats
G.B.P.U. A & T. Pantnagar
Indian economy is dependent on agriculture and more than 70 percent of our population is living in rural areas is
engaged in agriculture. Farm women in Uttarkhand are extensively involved in farming and non- farming activities. They
perform all chores of work for about 12-14 hours irrespective of their musculoskeletal pain/ postural discomfort is
hazardous to their health on a long run. Keeping in view the present study was conducted on 200 females residing in
Jawahar Nagar village in Udham Singh Nagar District of Uttarakhand. A descriptive cum experimental research was
conducted on 200 farm women who were selected through random sampling techniques. The physical characteristics of
farm women like age, weight and height were collected for calculation of Body Mass Index (BMI) and their body type. The
mean age of all the farm women was in different age group 25-30 years (27.355), 31-35 years (33.05) and 36- 40 years
(37.91 The mean height was recorded as per respondents age i.e. 25-30 years was 153.166 cm height from, 31-35 years
was 154.20 cm and age 36-40 years was height from 152.5 cm. The results showed that most common activities were
cutting the grasses and carrying load performed by farm women for long distances. The most commonly affected body
part amongst the farm women were shoulders, ankles/feet, wrist/ hands, elbows, knees, upper back, lower back for the last
12 months as reported by them. It was concluded that ergonomically designed hand tool along with improved work may
enhance the work efficiency and comfort of farm women. Hence, there is a need to educate women about their right
techniques of doing work. For this, necessary training would be imparted to farm women regarding maintaining proper
postures; it may reduce the occurrence of physiological stress during activities. Moreover, there is need to develop women
friendly technologies to enhance their load carrying activities effectively and safely.

Adoption Communication Source Utilization Pattern of the Farmers in Relation to
Training Needs of KVK Bichpuri Agra
Shivshankar Gupta

Sarvodaya Mahavidyalaya, Choumuhan, Mathura
KrishiVigyan Kendra is most essential to know about the farming system vis-à-vis resource and communication
source utilization pattern of different categories of farmers in the area of operation of these Kendra. In the communication
process recipients occupy the central position, because the whole communication content is sought to be learnt, accepted
and finally acted upon by them. In this context communication content in the form of technology can be only efficiently,
acted upon by them, when it is in the line with their existing socio-economic profile and their knowledge level about such
technology.The present study was conducted in district Agra which hasfifteen blocks, out ofwhich four development blocks
were selected by randomsampling techniques, two villages from each selected block were selected by applying random
sampling procedure. From each village 20 respondent were selected randomly. Thus, data was collected from 160
respondents through interview method with the help of well structured and pre tested interview schedule. The percentage of
such farmers was more in case of medium farm size group.In case of source of farm information on the whole village level
worker was the most utilized source of information followed by extension workers of KVK at the block level. The least
utilized sources were the district level subject matter specialists, agricultural inspector, plant protection staffs and district
agricultural officer etc. Among the informal sources local leaders were the prominent source of information followed by
other farmers and relatives.
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Information-Seeking Behaviour of Women Regarding Household Health
and Hygiene Practices
Loveleen Kaur, Sukhjeet Kaur and Preeti Sharma
Punjab Agricultural University, Ludhiana
Inadequate health and hygiene practices have direct effect on health of the individual, family, communities and
nation as a whole. The knowledge about different health and hygiene practices depends largely upon the sources from
where we regularly get information. Women tend to be the primary health information seekers for family and for
themselves.Therefore there is a need to study their information seeking behaviour. Keeping this in view the present study
was conducted with the objectives to identify the information-seekingbehaviour of women regardinghousehold health and
hygiene practices, and to ascertain the relationship of information-seeking behaviour of women with their household and
socio-economic characteristics. The study was conducted in Ludhiana district of Punjab. Two blocks and two zones were
selected purposively from Ludhiana district. Further two villages from each block and two localities from each zone were
selected randomly. Twenty five women from each selected village as well as from each locality in the age of 25-50 years
were selected on random basis. Thus, total 200 women formed the sample for the study and data was collected with the
help of an interview schedule. Information-seeking behaviour was studied in terms of information needs, use of information
source and information source evaluation. Findings of the study revealed that majority of the respondents had low
information needs for selected household health and hygiene practices. Information-seeking behaviour of the respondents
was positively correlated with their education, occupation and mass media exposure while age of the respondents and the
family type were negatively correlated with their information-seeking behaviour.

Job Satisfaction of Government School Teachers of Ludhiana District
Swati Garbyal and Sukhjeet Kaur

PAU, Ludhiana
The study entitled “Job satisfaction of government school teachers of Ludhiana district” was undertaken with
objectives to study the level of job satisfaction of government school teachers and to find relationship of profile of the
teacher and the level of job satisfaction. The study was conducted in schools randomly selected from two rural blocks
Doraha and Pakkowal of Ludhiana district of Punjab. Results of the study revealed that majority of the teachers were
female in middle adulthood stage of life, married and were graduate with B.Ed. degrees. Results further revealed that
majority of the respondents had medium level of job satisfaction. It was found that ‘feeling of achievement’ is more
important dimension of “Intrinsic factor” as compared to ‘Recognition and reward’. In case of “Extrinsic factor” ‘adequacy
of salary’ is more important factor to school teachers than ‘ fringe benefits’ for government school teachers. Education
level was significantly positively correlated with job satisfaction. Family occupation of school teachers had significant
association with job satisfaction. Monthly salary of school teachers had negative relationship with their job satisfaction.
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Theme 5
Veterinary Science Improving the Health and Breed of
Farm Cattle
In Search of Biomarkers towards Thermo-Resilience Dairy Cattle Herd
Rajib Deb, Amod Kumar and Gyanendra Singh Sengar
ICAR-Central Institute for Research on Cattle, Meerut, UP, India
Introduction
Dairy cattle production is an integral component of farming system in Indian agriculture. India has the highest cattle
population and is the world’s largest producer (40 MMT/year) and consumer of milk. Traditionally, dairy sector of our
country is characterized by village-based small units of indigenous breeds. Later intensive cross breeding of native cattle
with exotic breeds (HF & Jersey) has resulted in significant increase in the milk production. However, the downside of the
cross breeding program is the result of cattle population which is very susceptible to heat stress as they are not adapted to
tropical climatic conditions prevailing in our country. Higher temperatures of summer months and impending climate
change scenario have increased the risk of thermal stress in animals. The least tropically adapted and the most susceptible
cross-bred population of our country will severely be affected by heat stress in coming years. Apart from short term
managemental practices to deal with the heat stress, developing stress resilience in cross-bred cattle population will be a
significant and impactful long-term strategy. Genetic architecture of animals is responsible for the phenotypic traits such as
milk production and stress resilience. DNA markers and genome wide association studies have been used for selection of
high producing animals. However, the genomic variations can only explain portion of phenotypic traits. The remaining part
is embedded in the epigenome. In this context, understanding the epigenomic contribution to the animal productivity and
stress resistance is crucial. Epigenome is the ensemble of chromosome modifications (DNA methylation, Histone
modification & noncoding RNA) without changing nucleotide sequence of the DNA. It has been recently found that
environmental factors strongly influence the epigenetic modifications in animals. These epigenetic changes significantly
influence gene expression patterns and intern animal response to stressful conditions. The mechanisms of stress resilience
present in the indigenous breeds should be retained and improved in the cross-bred population of our country.
Importance of livestock diversity in changing climate
Under the changing climatic conditions, we need to emphatically and scientifically acknowledge the superior traits
of livestock breeds so that future generations can be benefitted from the invaluable genetic resources. In coming years,
livestock-keeping will be continued to play an important role in the livelihoods of large numbers of small-scale farmers and
pastoralists, many of them among the world’s poor. Therefore, animal genetic resources will be critical for global food
security and livelihoods in fulfilling the demand for energy, protein, and other critical nutrients. As per one estimate of
FAO (2009), about a billion people rely directly on livestock for their livelihoods. In order to meet the global demand for
animal products maintaining sufficient diversity of AnGR would be necessary to ensure adaptation potential in times of
uncertainty and climate change.
World over, if we look at the global diversity, there are 7040 local livestock breeds (each reported by only one
country) and 1051 transboundary breeds (each reported by several countries) (FAO, 2009a). Out of these, about two-thirds
are currently found in developing countries. Unfortunately, we do not have information on risk status of about 36% of
breeds (FAO, 2009a). Also, about 9% of reported breeds are extinct and 20% are currently classified as being at risk. This
includes 38% of chicken breeds, 35% of pig, 33% of horse, and 31% of cattle breeds (FAO, 2009a). This loss in livestock
diversity has become a fundamental challenge as maintaining diversity is prerequisite for adapting to future changes. It is
expected that climate change will have direct effect on livestock productivity as well as indirectly through changes on the
availability of feed and fodder. The rise in temperature due to climate change will create heat stress in livestock, less stable
crop yields and lead to more frequent outbreaks of pests and diseases. In the future, climate change is expected to be a
major force testing resilience of global food production systems (Renaudeau et al., 2012; Thornton et al., 2009).The climate
change is projected to have greatest impact in developing countries where demand is likely to be increased manifold vis a
vis increase in production (FAO, 2006; FAO, 2007) and could threaten the sustainability of many livestock production
systems and their associated AnGR. The Asian continent, because of its size and diversity of animals will be affected
sternly by the consequences of abrupt weather change. Overall, the negative impacts of climate change will be more
severely felt by the rural poor communities in developing countries who rely agriculture and livestock and other natural
resources for their livelihood.
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Effect of thermal stress on dairy cattle productivity
Dairy cattle farming play an important role in socio-economic development of millions of rural households in our
country. Dairy farming contributes a large share of agricultural gross domestic product (GDP). India has 15% of total
global cattle population and ranks as the world’s highest producer (40 MMT/year) and consumer of milk (Livestock census,
2012). Indian dairy sector is characterized by small village-based production units with indigenous breeds or non-descript
cattle. However, over the past two decades, it has progressedin the direction of becoming an organized sector by breeding
high yielding cattle and scientific rearing of animals. To enhance the production efficiency, cross breeding programs were
initiated in 1950 between indigenous and exotic breeds (Holstein Friesian, Jersey and Brown-swiss). This has resulted in
new strains of dairy cattle (Jersind, Jerthar, Karan-swiss, Karanfries, Sunandini, Frieswal, Phule-Triveni and Vrindavani)
which are capable of producing more milk. As per the recent livestock census, there are 19.4 million exotic/crossbred
females, which make 29% of the total milch cattle in India (Livestock census, 2012). However, the drawback of the cross
breeding program is the result of dairy cattle population which is very susceptible to heat stress as they are least adapted to
tropical climatic conditions prevailing in our country.
Climate change is an exceptional challenge for all the biological species living on the earth and this persistent effect
of climate changes impedes the balance of the ecosystem.Impending climate change scenario is a unanimously accepted
reality. Increase in the anthropogenic greenhouse gasses (CO2, CH4 and NO2) cause radiation forcing leading to excess
warming of the earth's environmental system. According to IPCC, the predicted temperature rise by the end of the 21st
century may be in the range of 1.8oC to 4oC (IPCC, 2007). The climate change has a complex impact on the domestic
animal production. Temperature or heat stress will be one major environmental factor to influence the health and
productivity of dairy cattle population. The least tropically adapted and the most susceptible cross-bred dairy cattle
population of India will severely be affected by heat stress in coming years. Due to the overwhelming effects of the climate
change on the agriculture as well as food production systems, most of the developing countries would be end up in severe
poverty. Like other agricultural sector, climate change can also adversely impact on the livestock sector. Cattle production
is one of the most susceptible targets among the other livestock sector which can be effectually influence by the
devastating effects of climate change. Among different climatic variables which effect the livestock production, heat stress
was considered as the most detrimental factor which endangers the cattle productivity (Renaudeau et al., 2012). As a
consequence of ever progressing global warming, the negative effects of thermal or heat stress will become more severe in
the near future. Furthermore, a minute upsurge of upper critical temperature may harshly impede the cattle productivity
subjecting the farmers to be highly susceptible to cope with the challenge. Moreover, economic deterioration in the dairy
cattle industry is principally associated with lowered milk productivity, reduced reproduction efficiency, and augmented
metabolic disorders as well as poor immune function deserving research efforts involving appropriate enhancement
strategies to reverse the condition (Wheelock et al., 2010).
Climate change negatively influences the cattle productivity both directly as well as indirectly. The direct effects
encompass of increasing temperature, differences in photoperiod as well as precipitation and, indirect effects include
reduced feed quality, lesser water availability as well as susceptibility to higher diseases. Decrease in the productive and
reproductive parameters is the major economic impact of the climatic stress in dairy cattle. Continual genetic selection for
greater productivity has resulted in increased sensitivity to heat stress (Joksimović-Todorović et al., 2011).
Different studies have estimated the overall losses in milk production from 15% to 35% from the bouts of heat stress.
High producing animals are most sensitive to heat stress. For example when the outside temperature reaches 35oC, quantity
of milk is decreased by 33% and at the temperature of 40oC by 50% (West, 2003). One of the most significant factors
affecting the milk productivity during thermal stress is unavailability of feed and fooder (Rust and Rust, 2013). Higher
producing dairy animals generates more metabolic heat in comparision to lower producing animals and thus, high
producing dairy animals are more susceptible to heat stress (Berman, 2005). During heat stress, reduced synthesis of
hepatic glucose and non-esterified fatty acids levels in the blood causes lower lactose synthesis in the mammary gland
leading to drop in milk yield (Wheelock et al., 2010). Impending environmental temperature, rising of core body
temperature as well as temperature-humidity index (THI) above the threshold levels leads to reducing in dry matter intake
(DMI) followed by reduced milk yield (Finocchiaro et al.,2005; Finocchiaro et al., 2010). Additionally, preventing water
loss mechanisms are get functional during heat stress so as to ease the water loss through urination in favour of milk
production (Olsson and Dahlborn, 1989).
65% of the reduced milk production is mainly due to the direct adverse effect of heat stress on animals and only 35%
of the total losses are because of decreased feed/dry matter intake during high environmental temperature (Rhoads et al.,
2009). This indicates the importance of disturbed physiological mechanisms from subcellular level to the whole animal.
Cellular responses to heat stress involve the highly conserved mechanism of altered gene expression and protein activation.
Gene networks within or across the cells and tissues co-ordinate the cellular and whole animal metabolism in dairy cattle
(Collier et al., 2008). The hot/ humid climate affects the quality as well as quantity of milk. During the dry seasons, heat
stress decreases mammary cell proliferation resulting in declined milk production. Furthermore, thermal stress during the
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dry period can negatively affects the immune cells function in lactating dairy cows (Tao, 2013). Bernabucci et al., (2002)
studied that, milk yield and casein percentages were significantly reduced in summer compare to spring in dairy cattle herd.

Fig 1: Effect of Climate change on dairy cattle productivity
Differences in heat tolerance ability of livestock
There exist substantial differences in heat tolerance ability both at species and breed level. In comparison to
monogastric, ruminants generally have a higher thermal tolerance capacity. The ability of ruminants to regulate body
temperature is species as well as breed dependent. Dairy breeds are typically more sensitive to heat stress than meat breeds,
and among dairy breeds high producing animals are more susceptible as they generate more metabolic heat (Bernabucci et
al. 2010). Animals can succumb to hyperthermia if they fail to abate the impact of heat stress. There are several anatomical
and physiological factors that control the ability of animals to thermoregulate. Properties of skin and hair, respiration
capacity, relationship between surface area per unit body weight, relative lung size, endocrinological profiles and metabolic
heat production are some of the well-known factors that influence heat stress response. The differential response of
species/breed to heat stress have been documented on the basis of anatomical differences and physiological parameters;
however, genetic components, alterations in gene expression and molecular mechanisms underlying changes in heat stress
response are not well established in livestock.
In general, the high performer and commercialized breeds from temperate regions are considered to suffer more as
they are poorly adapted to high temperature. The animals coming from temperate climates fail to adapt to higher
environmental temperature and become unproductive. In contrary, many local breeds in the tropics and subtropics
outperform commercial breeds in terms of superior thermotolerant ability as they are relatively well adapted to high
temperatures. For example, the indigenous tropically adapted cattle breeds at high level of heat stress are able to lower
resistance to internal heat transfer and regulate body temperature better than temperate zone Bostaurus. Since Bosindicus
cattle is considered to have superior thermotolerant ability, they experience less severe reduction in feed intake, growth
rate, milk yield and reproductive functions in response to heat stress (Hansen et al., 2004). Also, the large white sows are
reported to be less heat tolerant and affected more than local Creole sows (Gourdine et al. 2006; Renaudeau et al. 2007).
Several reasons have been cited for better adaptation and regulation of body temperature during heat stress in
Bosindicus cattle as compared to European breeds (Hansen et al., 2004). It is believed that Bostaurus and Bosindicuscattle
have undergone separate evolution from a common ancestor (Bradley et al., 1996) and during the course of evolution zebu
cattle acquired set of certain mechanism due to which they are better able to regulate body temperature in response to heat
stress (Gaughan et al., 1999). Consequentially, the effect of heat stress towards production and reproduction traits are less
for tropically adapted Bosindicusthan for temperate zone Bos Taurus breeds. In past, several studies have tried to
characterize the physiological response of animals to heat stress. Some changes like decreased general activity, increased
respiratory and heart rates, panting, have been commonly observed in taurine cattle in response to heat stress (Hansen et al,
2004). The sweating rates have been reported to be greater in tropically adapted Bosindicus cattle while in Bostaurus, the
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sweating rate remains lower and tend to reach plateau after first increase. Bosindicus cattle have been reported to have large
sized and higher density of sweat glands attributing towards greater sweating rates. In addition, due to greater tissue
resistance, transfer of metabolic heat to the skin occurs at a lower rate when body temperature increases in Bostaurus
compared to Bosindicus. Also, because of greater resistance of the hair coat there is greater accumulation of heat at the skin
in Bostaurus cattle (Olson et al., 2003). Importance of coat type was highlighted to be an important factor for better
thermotolerance ability. Hammond et al. (1996) investigated rectal temperature as an index of heat tolerance and found that
cattle with heavier, thicker coats exhibited higher rectal temperature than those with slicker hair coats.
In order to highlight the breed differences in heat stress response, Carvalho et al. (1995) compared the physiological
and histological responses of heat stress in imported Bostaurus(Simmental cattle) , native Bostaurus and native Bosindicus
cattle of Brazil. Their study concluded that Bostaurus in tropical environments fail to fully adapt and was most sensitive to
heat stress. Gaughan et al. (1999), showed lower respiration rate and rectal temperature in Brahman steers as compared to
crossbreds. They concluded that because of greater surface area and skin characteristics, the Brahman steers was able to
dissipate more heat to maintain lower rectal temperature. Beatty et al. (2006) reported that Bostaurus (Angus cross) cattle
showed significant physiological changes in cattle in terms of respiratory rate, core body temperature, feed intake, and
blood electrolytes when exposed to prolonged heat and humidity in comparison to Bosindicus (Brahman) cattle. In another
study, Srikandakumar and Johnson (2004) showed the differential effect of heat stress across Holstein, Jersey and
Australian Milking zebu cattle in terms of milk production, rectal temperature, respiratory arte and blood chemistry. Simth
et al. (2013), compared the effects of heat stress on milk and component for Holstein and Jersey cows and concluded that
Jersey cows appeared to be more heat tolerant than Holstein cows. Recently, Scharf et al. (2014) evaluated the
thermotolerance ability of Angus and Romosinuano steers by comparing the rectal temperature, respiration rate, sweating
rate and level of endocrine markers. Their study re-establishes the superior thermotolerant ability of Romosinuano cattle
over heat sensitive Angus cattle.
The heat tolerant breeds are considered to have acquired mechanisms to protect cells against damage from high
temperature. The cellular resistance to elevated temperature has been reported for several Bosindicus breeds along with two
New World Breeds of Bostaurus, Seneopl and Romosinuano cattle. For example, the embryos from heat tolerant Brahamn
and Romosinuano breeds have found to be more resistant to elevated temperature than embryos from Angus or Holstein
breed (Hansen et al., 2004, Hernandez-Ceronetal., 2004). Similarly, lymphocyte viability of European Angus cattle showed
greater reduction due to heat stress than tropically adapted Brahamn and Seneopl cows (Kamwanja et al., 1994). Later on,
Paula-Lopes et al. (2003) showed that lymphocytes from Brahamn and Seneopl are less sensitive to heat-induced apoptosis
than lymphocytes from Angus and Hereford. While comparing the breed differences, Lacetera et al. (2006) also highlighted
differential response of PBMCs from Brown Swiss and Holstein cows to heat stress. Recently, Kishore et al. (2013), have
shown that at higher temperature PBMCs from Indian zebu cattle has higher cellular tolerance in comparison to PBMCs
from Bostauruscattle. These difference in susceptibility to elevated temperature at the cellular level may be an important
evolutionary mechanism that confer superior cellular thermotolerance to tropically adapted breeds. In local breeds, the
major issue related to climate change is associated with feed availability rather than with high temperatures per se. Some of
the non-adapted breeds that have been introduced to the tropics have already started showing the negative effect of heat
stress, particularly when the conditions are accompanied by high temperatures, high relative humidity and poor-quality
forage (Boonkum et al., 2011; King et al., 2006; Santana et al., 2015).
Adaptive merits of indigenous livestock resources
The diverse livestock and poultry breeds of our country are adapted to various extremes of climatic conditions,
production system and feed resources. The Indian native cattle viz. Sahiwal, Tharparkar, Hariana, Rathi, Gir, and Nagorietc.
can survive in extremes of agroclimatic. Kankrej an important cattle breed, is known for its adaptability to high
temperature, powerful draught capacity and resistance to tick borne disease. Similar to cattle, India is blessed with immense
richness of buffalo diversity. In India, buffaloes are considered as major dairy species that contributes more than 50% of
milk production in addition to draught power and meat. Buffaloes are established as an economically important species not
only in India but in many Asian and Mediterranean countries and its genetic improvement ranks high amongst agricultural
research needs of these countries. Our country has excellent and diverse buffalo germplasm, known for high fat rich milk
(Murrah); very high milk fat (Bhadawari); adaptaed to brakish-water salinity conditions (Chilika); drought tolerant, adapted
to hot-dry climate and nocturnal grazing (Banni buffaloes of Kutch-Gujarat); excellent draft power (Swamp buffaloes of
north-east India).
Similarly India has remarkable diversity in sheep and goat. Gaddi sheep breed is adapted to temperate and lowoxygen environment. Garole sheep is known world over for its high prolificacy and adaptation to mangrove ecology. On
the other hand, Malpura, Chokla, Marwari sheep and many other breeds from arid zones are well adapted to desert
conditions. Many breeds of goat are also adapted to different ecological niche with high temperature, humidity or both for
example; Andaman goat is adapted to saline conditions, Changthangi is adapted to higher altitude temperate condition,
whereas Jakhrana is well acclimatized to semiarid condition. Further, our country has huge population of pigs, horses and
ponies, camels, mules, donkeys, yak, mithun and different avian species including fowls, ducks, turkeys and other poultry
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(Livestock census, 2012). Zanskari, Spiti breeds of horses, ponies and double hump camel are well known for working
ability under hypoxic conditions at higher. Several native populations of poultry viz., Ankleshwar, Assel, Punjab brown,
Kadaknath etc. are known respectively for their hardiness, inherent fighting quality, egg and meat qualities.
These diversified livestock populations provide great resource and options in meeting future challenges in changing
environment, and human demands. Conservation of our livestock genetic diversity is necessary to meet the production
needs in various environments, to allow sustained genetic improvement, and to facilitate rapid adaptation to the changing
climate. However, native breeds are being lost due to misdirected crossbreeding with exotic stock, indiscriminate crossing
of native stocks, and slaughter of animals for export. Domestic animals, which are well-adapted to adverse climatic
conditions and disease, are gradually being replaced by crossbreeds whose productivity is declining. Conserving the breeds
with their inherent ability to withstand drought and disease and simultaneously increasing productivity in extensive lowexternal input system should be a main breeding goal in indigenous livestock breeds.
Molecular basis of heat stress in dairy cattle and biomarkers
Numerous studies have been performed to record, body and physiological parameters to understand possible changes
in the physiology of animal subjected to varying degrees of temperature. These include measuring respiration rate,
rectal/vaginal temperature, skin temperature and sweating rate estimation of imbalances in blood and plasma electrolytes
etc. (Beatty et al., 2006; Gaughan et al., 1999). In addition, attempts were also made to better understand some molecular
aspects of heat stress response of livestock. Like, studies have been carried out to look into the response of peripheral blood
mononuclear cells to hyperthermia (Kishore et al., 2013; Lacetera et al., 2006), understanding the histological response of
skin to heat stress (Carvalho et al., 1995), association analysis of hair length and heat stress (Olson et al., 2003), embryonic
resistance to heat shock (Hernandez-Ceron et al., 2004), identification and characterization of heat stress response-related
genes in cattle (Adamowicz et al., 2005; Starkey et al., 2007) etc. Efforts have been made on heat-stress associated
genes/transcripts in different livestock breeds (Collier et al., 2008; Kishore et al., 2013; Lacetera et al., 2006; Sodhi et al.,
2012).
“Molecular chaperones” are the class of cellular proteins which assist in covalent folding /unfolding and the
assembly/disassembly of other biological macromolecules. Chaperones are present when the macromolecules perform their
normal biological functions and have correctly completed the processes of folding and/or assembly. The chaperones are
concerned primarily with protein folding. The first protein to be called a chaperone assists the assembly of nucleosomes
from folded histones and DNA and such assembly chaperones, especially in the nucleus (Alekseev et al 2005; Richardson
et al., 2006) are concerned with the assembly of folded subunits into oligomeric structures. One major function of
chaperones is to prevent both newly synthesized polypeptide chains and assembled subunits from aggregating into
nonfunctional structures. It is for this reason that many chaperones, but by no means all, are heat shock proteins because the
tendency to aggregate increases as proteins are denatured by stress. Many chaperones are heat shock proteins, that is,
proteins expressed in response to elevated temperatures or other cellular stresses (Ellis et al., 1991).
Heat shock proteins (HSPs) have been identified as major proteins induced during cellular responses to various
stresses such as heat shock and oxidative stress (Lindquist and Craig 1988, Multhoff, 2007). These proteins act as
molecular chaperons in regulating cellular homeostasis and folding-unfolding of damaged proteins during thermal or any
other physiological stresses (Rane et al. 2003). HSPs are highly conserved and categorized into several different members
on the basis of their molecular size. However, besides inducible HSPs, several HSPs are subsequently shown to express in
the absence of any stress and play important roles during normal cell growth and differentiation (Christians et al. 2003,
Kishore et al., 2014; Meistertzheim et al. 2007). HSPs expression is regulated by heat shock transcription factors (HSFs)
through interaction with heat shock elements (HSEs) in the promoter. Several studies have indicated that constitutive
elevation of the inducible HSP level provides cyto-protection upon thermal stress (Collier et al. 2008; Horowitz 2001;
Sonna et al. 2002). Several efforts have been raised to determine the HSP gene expression under stress state in different
species (Collier et al., 2006; Gade et al., 2010; Kapila et al., 2013; Kishore et al., 2013). Genetic differences in
thermotolerance at the physiological and cellular levels are documented by a series of studies on Bosindicus and Bostaurus
(Hansen 2004; Kishore et al., 2013; Lacetera et al. 2006; Paula-Lopes et al. 2003).
Expression of genes involved in immune function, signal transduction, metabolism, cell growth, proliferation,
differentiation etc get affected by heat shock (Sonna et al., 2002).Immune function gets altered depending on the nature and
duration of the stress. Metabolic rate and DMI will reduce in cattle during heat stress (Ganaie et al., 2013). Altered gene
expression of HSPs and non-HSPs seen in human PBMC during invitro thermal stress (Soona et al., 2002). Increased
expression of Heat shock proteins (HSPs) during thermal stress helps in acquisition of thermo tolerance and maintains body
homeostasis. (Lindquist, 1986 ; Lindquist, 1988; Kregel, 2002). Upregulation of HSP60 mRNA expression was observed in
rat myocytes (Heads et al., 1995) and in human umbilical venous endothelial cells during heat stress (Pfisteretet al., 2005).
During heat stress majority of the genes involved in cell signalling pathways were upregulated (Kholodenko, 2006).Up
regulation of chaperone genes viz. HSP70, HSP90, HSP90B and HSPH1 whereas decreased expression of immune genes
were seen in Tharparkar on microarray analysis (Kolli et al., 2014). It was also observed that, ATPase beta family genes are
correlated with HSP70 expression during thermal stress in crossbred cattle (Deb et al., 2015).
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The most recognized pathways of thermal stress responses include the central role of heat shock proteins (HSP). The
cytoprotective role of HSP was proved in various studies by its over-expression during hyperthermia, oxidative and
genotoxic stresses (Kim et al., 2006). Apart from HSP’s, recent global expression studies have identified a number of genes
upregulated during weaning stress (Kolliet al., 2014). Significant differences were also observed between the transcripts of
heat stressed and normal bovine mammary epithelial cells (Li et al., 2015). The genome-wide association mapping
identified probable quantitative trait loci for rectal temperature in heat stressed Holstein cattle (Dikmenet al., 2013).
Opportunities and challenges –In Indian perspective
The variety of livestock species and their large population in India offer opportunities as well as challenges in the era
of globalization and concerns arising from climate change in recent years. Ironically, the recent decades have witnessed a
rapid decline in the population of several breeds in their native habitats due to urbanization and several other reasons. Such
a loss of animal genetic diversity puts in jeopardy the sustainability of our traditional animal agriculture. We need not only
to concentrate on breeds that may be of immediate value in current production systems, but at the same time will have to
consider on the potential long-term value of preserving unique allelic diversity across the local breeds that may not have
immediate commercial concerns. Strong investments are now needed to expand efforts to identify and preserve the unique
traits in our native germplasm. Recent progress in livestock genome sequence assembly, comparative mapping and SNP
chip has accelerated the understanding of livestock genomes. It is postulated that by utilizing genomic advancement,
identification and categorization of hundreds of genes putatively involved in stress response/tolerance in Indian livestock
breeds will be possible. The distinct gene pool of indigenous livestock breeds/populations with superior adaptive traits
presents an opportunity for mining specific allele(s). Unraveling the distinctive gene(s) would help to check depletion of
native resources due to emergence of crossbred populations resulting in loss of important gene(s)/gene combinations
responsible for adaptive traits. The present scenario calls for mining of these genetic resources for identifying the
genes/genomic regions associated with thermoregulation and adaptive biology and further develop functional gene resource
for native livestock as a model for better understanding of thermoregulation pathways/molecular mechanism of heat stress.
The systematic assessment of livestock will be key to undertake accurate phenotype-genotype association studies. Such an
effort will provide the possibility to introgress desirable gene/alleles and drift herds toward superior thermo-tolerant ability.
Further, in coming times methanogenesis process, or manipulating methane producing microbes in the guts of ruminant
animals through metagnemoic approaches will be a major research area to reduce methane emissions from livestock
systems. It is expected that multifunctional local breeds that are well adapted to thermal stress will continue to play a role in
the livelihoods of poor people and in marginal areas.

Effect of Non-Genetic Factors on Body Condition Score of Surti Buffaloes
Kuldeep Kumar Tyagi, Lalitchandra Manjibhai Sorathiya, Vishnu B. Kharadi, Manish
Dashratbhai Patel, Devesh Kumar Yadav and Atul Gupta
1

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (UP)
2
Navsari Agricultural University, Navsari-396450 (Gujarat)

Introduction
Body Condition Score (BCS) system mainly helps to forecast the dairy animal performance and aids in improving the
management of body fat reserves for better health, production and reproduction performance of dairy cows. The ideal body
reserves for pregnant, lactating and non-lactating farm animals allow them to attain maximum milk production with
minimum metabolic disorders. Body weight alone is not a good indicator of body reserves. The visual and tactile appraisal
of animal condition provides a good assessment of body fat reserves minimizing the influence of frame sizes and intestinal
contents. In order to derive the maximum potential from native buffaloes, a body condition scoring system would be useful
in evaluating their fitness to understand the present status of them and accordingly suggest the feeding and management
practices. It is indeed very well established that various non genetic factors influence body condition score. Estimation of
most influential non genetic factor and its correction factor estimation is the core question addressed in present study.
Materials and Methods
Data on body condition scoring was collected on 169 buffaloes repeatedly over a period of 5 years (2012-16) constituting
1270 observations. Additionally, buffaloes were body condition scored using four different scales as described in table
1.Data was categorized for different fixed factors as a source of variation to body condition scores (Table 2).
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Table 1 Methods of body condition scoring
BCS

Author name (country)

BCS1
BCS2
BCS3
BCS4

Edmonson (USA)
AnithaAlapati, (India)
Earle (Australian)
Landsverk (Denmark)

Number of Check
Points
8
8
5
7

Range

Increment

Reference

1-5
1-5
1-8
1-9

0.25
0.5
1.0
1.0

Edmonson et al., 1989
Alapatiet al., 2010
Earle, 1976
Landsverk, 1992

Table 2 Fixed factors and their categorization
S.No.
Fixed factors
Group 1
Group 2
Before
1.
Physiological status
Drying
Calving
Summer
Rainy (Jul2.
Season
(Mar-Jun)
Oct)
3.
Year
2012
2013

Group 3

Group 4

Group 5

300 day pp

Service

Mid preg

Winter
(Nov-Feb)
2014

2015

2016

Fig 1. Various checkpoints used in body condition scoring
Results
The collected data were analyzed and the result is depicted in table 3 to table 6.
Table 3 Analysis of variance for different body condition scoring systems
Source of
Variation

Degree of
freedom

BCS 1
MSS

BCS 2
F

MSS

BCS 3
F

MSS

BCS 4
F

MSS

F

Phys. status

4

3.14

40.98**

3.21

34.84**

14.01

27.27**

24.54

31.67**

Season
Year

2
4

45.50
0.51

592.84**
6.61**

43.29
0.44

469.66**
4.77**

158.54
2.54

308.53**
4.95**

284.22
4.16

366.77**
5.37**

Error

1259

0.08

Total

1269

96

0.09

0.51

0.77
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Table 4 Least square means and correction factors for different body condition scorings at different
physiological stages
Physiological
Status

N

BCS 1

BCS 2

BCS 3

BCS 4

Mean

S.E

C.F

Mean

S.E

C.F

Mean

S.E

C.F

Mean

S.E

C.F

Calving

347

3.50

0.02

0.04

3.50

0.02

0.05

4.95

0.04

0.10

5.10

0.05

0.14

Drying

286

3.39

0.02

-0.07

3.38

0.02

-0.07

4.69

0.04

-0.16

4.76

0.05

-0.20

300 days pp

96

3.51

0.03

0.05

3.51

0.03

0.06

5.02

0.08

0.17

5.16

0.09

0.20

Service

286

3.30

0.02

-0.16

3.28

0.02

-0.17

4.50

0.05

-0.35

4.49

0.06

-0.47

Mid Pregnancy

255

3.60

0.02

0.14

3.59

0.02

5.09

0.05

0.24

3.46

0.01

0.00

3.45

0.01

4.85

0.02

0.00

5.29
4.96

0.06

1270

0.14
0.00

0.33
0.00

Overall

0.03

Table 5 Least square means and correction factors for different body condition scorings at different
seasons
Season

N

BCS 1
Mean
S.E

C.F

BCS 2
Mean S.E

C.F

BCS 3
Mean S.E
C.F

BCS 4
Mean S.E

C.F

Summer

340

3.02

0.02

-0.44

3.02

0.02

-0.43

4.07

0.04

-0.78

3.89

0.05

-1.07

Rainy

505

3.75

0.01

0.29

3.73

0.01

0.28

5.45

0.03

0.60

5.73

0.04

0.77

Winter

425

3.61

0.02

0.15

3.60

0.02

0.15

0.01

0.00

3.45

0.01

0.00

5.26
4.96

0.05

3.46

0.04
0.02

0.18

1270

5.03
4.85

0.30
0.00

Overall

0.03

Table 6 Least square means and correction factors for different body condition scorings during
different years
Physiological
Status

N

BCS 1
Mean S.E

C.F

BCS 2
Mean S.E

C.F

BCS 3
Mean S.E
C.F

BCS 4
Mean S.E

C.F

2012

184

3.44

0.02

-0.02

3.43

0.02

-0.02

4.77

0.06

-0.08

4.89

0.07

-0.07

2013

299

3.42

0.02

-0.04

3.42

0.02

-0.03

4.78

0.04

-0.07

4.88

0.05

-0.08

2014

284

3.44

0.02

-0.02

3.42

0.02

-0.03

4.81

0.04

-0.04

4.89

0.05

-0.07

2015

285

3.51

0.02

0.05

3.51

0.02

0.06

5.00

0.04

0.15

5.16

0.05

0.20

2016

218

3.49

0.02

0.03

3.47

0.02

0.02

4.89

0.05

0.04

4.98

0.06

0.02

1270

3.46

0.01

0.00

3.45

0.01

0.00

4.85

0.02

0.00

4.96

0.03

0.00

Overall

The overall mean BCS collected by four methods inSurti buffaloes under study were 3.46, 3.45, 4.85 and 4.96. The analysis
of variance depicted highly significant effect of physiological status, season and year on BCS collected by all four methods
(Table 3). The robustness of the various fixed factors was in the following order: Season > Physiological Stage > Year with
season as most determining source of variation with highest and significant R2 change (0.174). Thus, it can be depicted that
mean BCS obtained in a buffalo herd should at least be corrected for season effect using least square correction factors.
Therefore, -0.43, 0.28 and 0.15 can be used as correction factors for summer, rainy and winter respectively in Surti
buffaloes when using BCS method given by Alapatiet al., 2010 for buffaloes.

Table 7 ∆R2 for different fixed factors among different BCS methods using stepwise linear regression
method
Factors
Season
Physiological Stages
Year
∑∆R2

BCS 1
0.193
0.024
0.004
0.221

BCS 2
0.174
0.027
-0.201

BCS 3
0.089
0.026
0.004
0.119
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BCS 4
0.116
0.028
0.003
0.147
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Discussion

The overall body condition score (BCS) of Surti buffaloes maintained at LRS farm was optimum with mean BCS
score of 3.46, 3.45, 4.85 and 4.96 using methods given by Edmonson et al., 1989; Alapati et al., 2010; Earle, 1976 and
Landsverk, 1992 respectively. Season was the most important determining fixed factor that alone explained 19.3, 17.4, 8.9
and 11.6% variation among body condition score obtained using methods given by Edmonson et al., 1989; Alapati et al.,
2010; Earle, 1976 and Landsverk, 1992 respectively. Body condition scoring method given by Edmonson et al., 1989 and
Earle, 1976 were found to be method of choice that can explain maximum variation in production and reproduction data
respectively. It is advisable to apply correction factors of (-0.44, 0.29, 0.15) and (-0.78, 0.60, 0.18) to the body condition
score obtained by methods given by Edmonson et al., 1989 and Earle, 1976 in the data obtained during different seasons
(Summer, Rainy, Winter).
Conclusion
Season is an important determining fixed factor that explains 19.3% variation in BCS estimated using method given
by Edmonson et al., 1989. The data for summer, rainy and winter seasons can be corrected using -0.44, 0.29 and 0.15
correction factors respectively.

Histopathological and Histochemical Observations in the Intestine of Sheep
Infected With Cestode Moniezia Expansa
Archana Gupta and Vinod Gupta
University of Lucknow, U. P.
Sheeps are economically beneficial to human population and are considered important in uplifting the rural economy
of India. Moniezia expansa , a common cestode parasite of sheep, inhabits the ileium portion of small intestine of host . In
view of its common occurrence and necessity for assessment of the nature and damage caused in the form of various
alterations in morphology and physiology of host due to the presence of parasites, the study of histopathology and
histochemical observations of protein, glycogen and lipid in the intestine of sheep infected with Moniezia expansa (test)
and its comparison with the intestine of uninfected sheep (control) is important. For this, paraffin wax sections of 6-8 µ
were prepared from the test and control intestines and were stained with haematoxylin and eosin for histopathological
observations. For histochemical studies, various tests for protein, glycogen and lipids were performed. Histopathological
studies revealed infected intestine obstructed with Monieza expansa to have pale patchy thickenings containing several
rows of numerous blister-sort of structures, at the site of parasite attachment. Test sections showed the alteration in
structure of villi in mucosal layer, superficial parts of villi are greatly reduced and degenerated and showed necrosis.
Epithelial lining, goblet cells, crypts of Lieberkuhn were not observed. Lamina propria is oedematous showing infiltration
of lymphocytes, plasma cells and macrophages. Lamina muscularis was disorganised. Submucosa and tunica muscularis
was reduced in thickness. The histochemical distribution of protein, glycogen and lipid in the intestine of sheep infected
with Moniezia expansa and its comparison with that of control (uninfected intestine) has been studied for the first time. The
study of protein revealed that the superficial degenerated part of villi, submucosa and tunica muscularis layer showed
comparatively less protein and the oedematous lamina propria showed more protein in test sections than in that of control
sections. The glycogen concentration in tunica mucosa and submucosa in test sections is found to be less than in that of
control sections. Distribution of lipid showed low concentration in superficial villi part and slightly higher concentration in
lamina propria, lamina muscularis and tunica muscularis in test sections than in that of control sections. Thus, it reveals that
the presence of parasite in host deprive it of many essential nutrients and alters intestinal morphology.

Clinical Picture of Babesiosis in a Dog and its Successful Therapeutic Management
Shivani Sahu1, P. S Maurya 1 , N. R. Sudhakar2 and Shriya Rawat1
1

Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut, Uttar Pradesh 250110
2

VetLab Meerut, Uttar Pradesh 250001

A Labrador pup, four months old was presented to OPD, College of Veterinary and Animal Sciences, SVPUAT,
Meerut, with a history of anorexia, lethargy, high fever, marked yellow faeces. Peripheral blood as well as whole blood
was collected for laboratory examination to acess various blood parameters. The blood samples were also collected in
heparinised vials for biochemical analysis. Plasma was separated within 3 h from heparinised blood for the evaluation of
the various blood chemistry parameters. Plasma concentration of Aspartate amino Transferase (AST), Alanine amino
Transferase (ALT), Alkaline Phosphatase (ALP), albumin and total bilirubin were determined by automated clinical
chemistry analyzer (Mindray BC- 2800Vet and Agappe mispa nano). On clinical examination, body temperature was 104
98
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°F, pale mucous membranes, spleenomegaly, jaundice and dullness were observed. The diagnosis of babesiosis was
confirmed by demonstration of the parasites within the infected erythrocytes in Wright-Giemsa stained thin blood smears
(Matijatko et al., 2007). These were lightly basophilic pyriform shape with indistinct internal structures. Haemotology
revealed leucocytosis (9600/cumm) with neutrophilia (6912/cumm), Lymphocytosis (2496/cumm) and Eosinophilia
(192/cumm). Decreased haemoglobin (7.8 g/dl), 20% PCV, TEC (4.0 x106 /μL), platelet count (1.60 x105 /μL) and increase
in reticulocytes (3%) were noticed. Serum biochemical parameters revealed decreased total protein (5.3 g/dL), serum
albumin (2.4g/dL), increase amounts of bilirubin (1.5mg/dL). Other biochemical parameters like elevated level of liver
enzymes; ALT (63 IU/L), ALP (125 IU/L), AST (38 IU/L) were recorded and urine analysis revealed positive hays test and
presence of RBC in the sediment of urine. It is thought that the clinical signs are the result of tissue hypoxia following the
anaemia and a concomitant systemic inflammatory response syndrome caused by marked cytokine release (Lobetti et al.,
2006). The immunological response plays the most important role in pathogenesis of canine babesiosis. Babesia initiates a
mechanism of Antibody-mediated cytotoxic destruction of circulating erythrocytes. Autoantibodies are directed against
components of the membranes of infected and uninfected erythrocytes. This causes intravascular and extravascular
hemolysis which leads to anemia and hemoglobinemia (Irwin, 2005). The typical clinical sign observed in animals with
babesiosis is hemolytic anemia (Jacobson and Clark, 1994). Parasitemia results in increased osmotic fragility of
erythrocytes and serum hemolytic factors. Subsequently, the animal was treated with a combination therapy including
single dose of Inj. Imidocarb dipropionate (6.6 mg/kg, SC) and Tab. Doxycycline (5 mg/kg, PO, BID) for 28 days.
Supportive treatment was made with hepatoprotectant; Inj. NeohepatexTM (liver extract with vit B12, Biological E limited,
India) @ 2 ml IM, BID; hematinics Syp. DexorangeTM @ 10 ml, PO, BID. Fiprofort PlusTM (Fipronil + S-methoprene)
spot -on was applied topically for tick management, as it is a tick-borne disease. An uneventful recovery was noticed after
10 days of treatment. Current treatment strategies for babesiosis often ameliorate the clinical signs of infection, but these
hemoparasites are seldom completely eliminated, and when immunocompromised, recrudescence may occur (Irwin, 2010).
So, it is advised to the owners for regular control of the ticks by regular spraying of anti-tick preparations to prevent
recurrence and spread of infection.

Pseudomonas Aeruginosa Infection In An African Grey Parrot
Shailja Katoch, Jeny K John, Rajeev Singh, Harshit Verma and Akshay Garg
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
A case of Pseudomonas aeruginosa infection from a seven years old, male African grey parrot kept in captivity in
Meo Aviary, Meerut, is being reported. The parrot died 48 hours after showing the clinical findings of inappetence,
polydipsia, nasal and ocular discharge. Necropsy examination of the bird revealed inflammation of mucous membranes of
nasal sinus, trachea and air saculitis. The liver was congested with multiple necrotic foci. Spleen and intestine showed
congestion and fibrinous inflammation of serous membranes was observed. The heart blood, tracheal and intestinal swabs
were collected aseptically and examined microbiologically. Culture on nutrient agar showed large, flat, serrated and green
pigmented colonies with fruity odour. The organism was found gram negative on staining and showed positive reactions to
oxidase and catalase. It was confirmed as Pseudomona aeruginosa by conventional bacteriological and biochemical
methods. In-vitro culture sensitivity test revealed that organism was most sensitive to quinolones followed by
aminoglycosides and was resistant to cephalosporins, penicillin derivatives and tetracycline.

Simulated Physiological Oocyte Maturation: Development of A Novel Protocol for
In Vitro Embryo Production in Buffaloes
M.K. Shukla, Ashitha Suresh, Neeraj Verma and OP Shrivastava
College of Veterinary Science and Animal Husbandry,Nanaji Deshmukh Veterinary Science University, Jabalpur
The effect of simulated physiological oocyte maturation (SPOM) on developmental competence, concentration of
reactive oxygen species and the apoptosis rate of in vitro produced embryos were assessed in the present study. A total of
221 ovaries were used for the experiment in 8 replicates. The oocytes were retrieved from 1022 follicles by aspiration
technique and were randomly assigned to SPOM (332 COCs) and control (303 COCs) groups. In the control group, in vitro
maturation of the selected COCs was carried out in TCM-199 supplemented with 7.5% FBS, 2.5 unit/ml luteinizing
hormone, 2.5 unit/ml follicle stimulating hormone, 1 μg/ml estradiol, 0.8 mM sodium pyruvate, and 50 μg/ml gentamicin)
for 24 h followed by in vitro fertilization in BO medium supplemented with 50 µg/ml heparin and 0.6% BSA for 18 hours
in 5% CO2 at 38.5°C. This was followed by sequencial culture of embryos in RVCL (Research vitro cleave) medium for 6
days. In SPOM group, the oocytes were placed in a prematuration medium (TCM-199, supplemented with Earle’s salts,
10% foetal bovine serum [FBS], 50 µg/ml gentamicin, 500µM IBMX and 100µM forskolin) and incubated at 5% CO2 and
95 % relative humidity at 38.5°C for one hour. The subsequent steps were similar to control group. Reactive oxygen
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species and apoptosis were assayed in control and SPOM group embryos on day 7 of culture by H2DCFDA dye assay and
Annexin V assay, respectively. A significantly (p<0.05) higher maturation (90.36±0.46%) and blastocyst (29.22±2.59%)
rate in oocytes subjected to SPOM as compared to the respective values of 85.15±0.98% and 24.09±1.08% in the control
group was observed in in vitro produced goat embryos derived from abattoir ovaries of goats. The intensity of reactive
oxygen species of the embryos in the control group (15.18±0.83 pixels/embryo) was significantly (p<0.05) higher than
those of the SPOM group (9.33±0.76 pixels/embryo). The apoptosis rate was also significantly (p<0.05) higher in the
embryos of the control group (9.24±1.07%) as compared to the SPOM group (5.42±0.90%) suggesting the efficacy of the
protocol in improving the developmental competence and reducing the reactive oxygen species and apoptosis in in vitro
produced buffalo embryos.

Native Purification of Bovine HSP70 In Stressed Cattle PBMC Cells
Rajib Deb, Gyanendra Singh Sengar, Y K Soni, Amod Kumar, Rani Singh,
Sheilly Singh and Umesh Singh
ICAR-Central Institute for Research on Cattle, Grass Farm Road, Meerut
Thermal stress provokes sorts of complex responses which are essential in the preservation of cell survival.
Particularly in mammals, exposure to hypothermia or hyperthermia has been related to morphological and physiological
alterations. The problem of heat stress in dairy cattle has recently received increasing attention because of anticipated
increases in environmental temperature by global warming. The chaperone, HSP70 is one of the most abundant proteins in
eukaryotic cells, comprising 1–2% of cellular proteins under non-stress conditions. It is well reported that, HSP70 are
differentially expressed among temperate and tropical livestock breeds. In the present study we developed a protocol for
native purification of bovine HSP70 from stressed PBMC cells.

Adoption of Improved Cattle Rearing Practices by Dairy Farmers of
Western Uttar Pradesh
Naresh Prasad, Ravinder Kumar, Suresh Kumar, Shubham Arya, Dev Kumar
ICAR-Central Institute for Research on Cattle, Grass Farm Road, Meerut Cantt, Meerut - 250001 (UP) India
The study of adoption of breeding, feeding, health care and management practices by dairy farmers which are vital
for dairy development was undertaken in four districts of Western Uttar Pradesh namely Muzaffarnagar, Shamli, Meerut
and Ghaziabad during 2016-18. A multistage random sampling technique was followed for selection of four blocks, eight
villages and 160 dairy farmers. The respondents were classifieds into low, medium and high adoption categories on the
basis of mean ± standard deviation. It was observed that majority of dairy farmers (76.87%) had medium level of overall
adoption of improved cattle rearing practices. Regarding adoption of improved breeding, feeding, health care and
management practices majority of dairy farmers belonged to medium level 72.50, 66.25, 73.13 and 77.50 per cent,
respectively. Ranking of adoption of improved cattle breeding practices showed that rank Ist was for keeping important
indigenous breeds of cow for higher milk (Mean Percent Score (MPS), 72.50) followed by IInd rank for practicing artificial
insemination (A.I.) in animal at proper time of heat (MPS, 63.00), IIIrd rank for keeping watch on estrus cycle and heat
symptoms of cows (MPS, 62.50) and IVth rank was for keeping important crossbred cow/heifer/young for higher milk
production (MPS, 62.00). Regarding adoption of improved feeding practices, the rank Ist was for feeding colostrum to
newly born calves within 2-4 hrs of birth (MPS, 73.00) followed by IInd rank for feeding concentrate mixture on the basis of
milk production (MPS, 64.00) and IIIrd rank was for practicing fertilizer in raising fodder crops (MPS, 61.00). For adoption
of improved health care practices it was observed that rank Ist was for practicing vaccinations timely and regularly against
the contagious diseases like HS, FMD, BQ (black quarter) (MPS, 64.50) followed by IInd rank for practicing ecto-parasitic
drugs or other drugs for the prevention and control of ticks and mites (MPS, 63.00) and IIIrd rank was for practicing
treatment of sick, repeat breeding and anestrous animal cases by veterinarian (MPS, 60.50). Under adoption of improved
management practices, it was observed that rank Ist was for providing clean and fresh water for drinking to animals (MPS,
69.00), IInd rank was for maintaining cleanliness of animal shed/houses (MPS, 65.00) and IIIrd rank was for practicing full
hand method of milking the animals.
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Radiographic & Surgical Management of Gastric-Foreign-Body in a Dog
Vivek Malik, A.K. Singh, Vineet Kumar, Surbhi K. Tyagi
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
A 6-month-old entire female German shepherd pup was presented to the veterinary clinical complex with primary
complaint of partial anorexia following ingestion of foreign body. Radiographic examination demonstrated presence of a
radiodense foreign body within stomach. Under general anaesthesia laprotomy was performed via cranial ventral midline
incision. Foreign body lodged in the stomach was identified and recovered following gastronomy. Recovery was
uncomplicated and the pup was asymptomatic after surgery.

Characterization of Habitat, Rearing Practices and Physical Features of Sindhi
Camel
Ved Prakash and R. K. Sawal
ICAR-National Research Centre on Camel, Bikaner, Rajasthan-334001
Survey was under taken in Jaisalmer and Barmer district of Rajasthan for characterization of Sindhi Camel. A total
of 105 farmer from 29 villages located in 6 tehsil were surveyed. The farmers belonged to Rajput, Dewasi, Meghwal,
Muslim and Raika community. 30 % of the Sindhi camel farmers were landless. Only around 19 % of the farmers with
land had irrigated land.
None of the farmer with herd of more than twenty camel has exclusive Sindhi camel
population. The farmers had Jaisalmeri or Marwari camel also along with Sindhi Camel. Other livestock reared by the
farmers were goat, sheep, cattle, horse and donkey. Common fodder trees, bushes and grasses offered to camels in the
survey area were Khejri ( Prosopis Cineraria), Jal (Salvadora oleiodes), Beri (Ziziphus Mauritiana ) , Phog (Calligonum
polygonoides), Ker (Capparis decidua), Kikar (Acacia nilotica), Luni, Sewan etc. The main drinking water sources for the
animals were haud or tube well. Only half of the surveyed farmer reported sufficient water availability with good quality.
Common diseases prevalent in the area were mange and trypanosomiasis. The farmers commonly treated the animals using
ivermectin in case of mange and triquin in case of trypanosomiasis. The Sindhi camels are mostly brown or light brown in
colour. Around 70% animals belonged to these two category. Animals of black and dark brown colors were also found.
Animals are of active temperament. The body hairs are mostly medium (84%) in length. The body color is predominantly
light brown or brown (72.34%). Animals are of medium built with medium head size and normal forehead. The chest pad
is normal. Hump are of medium size (78.29%). The ears are upright and set well apart. The udder is round in shape and
milk veins are normal in size in females. Average chest girth, body length, Height at wither, fore limb length, hind
limb length , tail length, neck length, face length, distance between eyes and ear length for Adult Sindhi camels (more than
4 years of age ) were 206.63 ±1.02cm , 156.76±0.94 cm, 197.26±1.11cm, 141.18±0.65cm, 162.50±0.70 cm, 55.59±0.44
cm, 114.41±1.12cm, 44.98±0.21 cm, 24.78±0.25 cm and 11.88±0.08cm, respectively. The dimension of the foot pads of
fore limb was 20.46±0.09 (L) X 19.34±0.11 cm (W) while dimension of foot pads of hind limb was 17.58±0.11 (L) X
16.70±0.12 (W) cm.

Effect of Area Specific Mineral Mixture On Productive Performance of Murrah
Buffaloes Under Climatic Conditions of Tonk District
Gitam Singh and Divya Jain
Krishi Vigyan Kendra, Tonk-304 022, Rajasthan, India.
The study was conducted at villages of Newai tahsils of Tonk district of Rajasthan. The mineral mixture named as
“Avikaminimix” was provided from Central Sheep and Wool Research Institute, Avikanagar, Tonk, Rajasthan.
The overall average milk production of murrah buffaloes was found to be 4.47±0.20, 6.00±0.28, 5.75±0.20, 7.50± 0.25,
4.75±0.25, 4.50±0.21 and 4.13±0.20 (T1) and 6.04±0.16, 10.30±0.24, 7.24±0.20, 9.79±0.22, 6.35±0.21, 7.24±0.23and
6.88±0.20 (T2) at Akodia, Rajputon ki Dhandi, Devli Bhanchi, Bhanvati, Bahakva, Jujharpura and Newai village,
respectively . Milk production of murrah buffaloes was significantly higher than that of T1 results under all villages. Effect
of area specific mineral mixture on the milk production of murrah buffaloes was effective significantly at all villages of
Tonk district.
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A Study on Gangrenous Mastitis in Goats
Gowri Menon, Bipin. K.C. and Deepa.P.M
College of Veterinary & Animal Sciences, Pookode, Wayanad, Kerala
Seven cases of gangrenous mastitis in goats were presented to Teaching Veterinary Clinical Complex, Pookode,
Wayanad, Kerala, between the months of January and March 2019. The animals were between three to four years of age
and had recently kidded. The kids were all normal and healthy. Two out of seven animals were presented in recumbent
condition while the others were able to walk. All the animals had reduced feed intake but their rectal temperatures were
within the normal range. Only one quarter was affected in all the cases and there was no milk letdown from the affected
quarter in four cases. There was a reddish discharge from the affected quarter in one of the cases while the rest had
apparently normal milk letdown. The udder was swollen and cold to touch in all the cases and none of the animals
experienced pain on palpation of the udder. Supramammary lymph nodes were enlarged in all the animals. Three out of the
seven cases were treated with a combination of Inj. Enrox® @ 5mg/kg BW and Inj. Gentabiotic® @ 4mg/kg BW. One
case was treated with Inj. Enrox® alone (5mg/kg BW) and one was treated with Inj. Gentabiotic® alone (4mg/kg BW).
One animal was given a combination of Inj. Enrox® (5mg/kg BW) and Inj. Campilox® (20mg/kg BW). The remaining one
animal was treated with Inj. Cefaperazone @ 20mg/kg BW. Supportive therapy was given to all cases and Pulv. Magsulf
was dispensed for external application on the affected quarter. All the cases showed significant improvement within three
days of treatment and the animals had resumed feeding after one day of therapy. It was found that the animals treated with a
combination of antibiotics (Enrox® and Gentabiotic®) had an uneventful recovery within seven days. The animals treated
with Enrox® alone and Gentabiotic® alone took a longer time for recovery (10days). The animal which was treated with a
combination of Enrox® and Campilox® died after the third day of therapy. The remaining case which was treated with Inj.
Cefaperazone recovered within five days of treatment.

The Brachial Artery and Its Branching Pattern In Goat
Aditya Kumar, R.K. Jain, Parveen Kumar Gahlot and Pawan Kumar
LUVAS, Hisar, Haryana.
The study was conducted on thoracic limbs of 4 adult goats collected from local abattoir soon after the slaughter.
The study was conducted to understand normal topographic anatomy of blood vessels of limbs in goat as it is essential for
pathologists, radiologists, clinicians and surgeons for varied reasons. The brachial artery was the continuation of the
axillary artery after the origination of the cranial circumflex artery of humerus distal to the shoulder joint. The brachial
artery continued on the medial aspect of the arm and gave rise to deep brachial, collateral ulnar, bicipital, transverse cubital,
articular, deep antebrachial and common interosseous artery and continued as the median artery in the forearm region.
Caudal interosseous artery along with cranial interosseous artery arose from division of common interosseous artery.

Production Potential and Population Forecasting of Different Livestock Species in
India Using SPSS Expert Modeller
Kuldeep Kumar Tyagi, Devesh Kumar Yadav and Atul Gupta
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Thirteen (13) livestock census data published during 1951 to 2012 on total milk & wool production, population of
Cattle, Buffalo, Goat, Sheep and Pig were used to forecast their estimates in year 2022. Forecasting method using expert
modeler SPSS version 20.0 was used to analyze the data. Interval of 5 years had been assumed between two successive
time series data. The milk and wool production data from the nearest available year record had been used in wake of non
availability of data for the year 1966, 1972 and 1977. Auto Regression Integrated Moving Average, ARIMA (0,2,0) was
found to be best fitted models for total milk production (R2 =0.989) and cattle (R2 =0.539), whereas ARIMA (0,1,0) was
found to be best fitted for buffalo (R2 =0.989) population forecasting respectively. The total milk production, cattle and
buffalo population forecast in year 2022 were found to be 184.85 Million Tonnes , 196.83 million of cattle and 119.58
million heads of buffaloes respectively with respect to 127.90 Million Tonnes, 190.9 million & 108.70 million heads in
year 2012. In case of sheep, goat, pig and wool forecasting two different models ARIMA (0,1,0) for Goat population and
wool production ((R2 =0.951 & R2 =0.845), while Brown model was best fitted model for sheep and pig population
forecasting (R2 =0.816 & R2 =0.860). The total wool production, sheep, goat and pig population forecast in year 2022 were
found to be (49.20 million kg), 74.36 million, 149.83 million, 8.15 million heads respectively with respect to 46.10 million
kilogram, 65.07 million, 135.17 million & 10.29 million heads in year 2012.This records an estimated annual increase of
5.7 MT of milk 0.31 million kg of wool ,0.593 million heads of cattle , 1.09 million heads of buffaloes , 0.929 million
102

1st National Conference on Identification, Convergence, Implementation & Extension of Science-TechResearch For Sustainable Development (ICIESSD-2019)

heads of sheep , 1.47 million heads of goat in India and annual decreasement of 0.021 million heads of pig annually.
Considering the past trends and R2 fit values, it can be very well predicted that India is going to witness positive increasing
trends in all the sectors except pig population. These predictions will assist policy makers in conceptualizing future policies
related to animals and their products availability in the country.

Ultrastructure of the Thyroid Gland in Bakerwali Goat (Capra hircus)
Yousuf Dar and Shalini Suri
Division of Veterinary Anatomy, FVSc & AH, SKUAST-J, R.S.Pura (J&K), Jammu, INDIA
The present study was conducted on the 36 samples of thyroid gland divided into three groups based on the age of
animals and irrespective of sex viz.- Prepubertal ( below 1 year), Pubertal ( 2-3 years) and Senile ( above 5 years of age)
containing 12 animals in each group. The study was conducted to understand the ultrastructural morphology and some of
the changes in the components of the thyroid gland in goat with age. Follicular cells were cuboidal in prepubertal group but
were flattened senile group. These cells remarkably showed highly dilated cisternae of rough endoplasmic reticulum which
decreased in frequency with the age. Microvilli were short and sparse on the follicular cells and the number decreased in the
older goats. Different sizes of apical vesicles of varying electron density were encountered that included colloid droplets,
secretory vesicles and lysosome-like bodies and the appearance of these vesicles changed with age. Parafollicular cells were
encountered in the basal position between follicular cells in all age groups. Numerous dense cytoplasmic granules were
observed and they were not apparently different from that described in several mammals.

Study on the Cervical Findings Following Successful Rolling or Drug Therapy in
Uterine Torsion Cases Among Cattle
Ashutosh Tripathi and Mehta J. S.
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
A study was conducted over twenty animals to evaluate cervical status (sufficiently dilated, insufficiently dilated and
closed) following detorsion and in cases where cervix was found partially dilated or closed following detorsion were given
drug therapy. Following successful detorsion in 16/20 cases (80%), cervix was found open, insufficiently dilated and closed
in 10/16 (62.5%), 4/16 (25%) and 2/16 (12.5%) cases, respectively. Which after drug therapy with PGF2α (500 mcg) and
Estradiol valerate (10 mg) were altered as open cervix, insufficiently dilated and closed in 12/16 (75%), 3/16 (18.75%) and
1/16 (6.25%) cases, respectively. Among these 3/16 (18.75%) cases of insufficient dilation, 2/16 (12.5%) required cesarean
section to deliver the calf and remaining one case was delivered by cervicotomy. Among two cases (25%) with closed
cervix one was dilated (6.25%) followed by vaginal delivery while other was put to cesarean section. In 4/16 (25%) of total
cases there was failure of complete cervical dilatation after successful rolling where the treatment of choice was caesarean
section but among these 4 cases 1 case with insufficient dilation was delivered by cervicotomy. In addition, after the torsion
was corrected (80%), therapeutic management with estradiol valerate (10 mg) and PGF2α-500 mcg (wherever required)
was done for a maximum period of 3 days. Finally, failure to untwist the uterus in 4/20 (20%) cases or inadequate cervical
dilatation after correction in 3/20 (15%) cases necessitated caesarean section in 7/20(35%) cases. The duration of torsion
had a significant role in the likelihood that cervix would be completely dilated subsequent to detorsion. In successfully
detorted bovines, non-hormonal and hormonal approaches can be applied to achieve complete cervical dilatation followed
by fetal delivery. A successfully detorted bovine diagnosed with hard cervix and dead fetus need to be immediately
subjected to caesarean.

Detection of Hydrocyanic Acid in Feed Ingredients
Sudhir K., Rajesh Kumar, Raj Kumar, Nazim Ali, Debashis Roy, D. S. Sahu and Ajit Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Cyanogenic glycosides occur in many feed like bamboo shoots, cassava, lima beans, sorghum and are formed of
cyanohydrins which have been stabilized by glycosylation. In the glycosylated form, the cyanogenic glycosides are
supposed to be nontoxic, but when digested, the intestinal flora enzymes decompose the cyanogenic glycosides into
hydrogen cyanide (HCN) which is highly toxic to animals. The method of estimation of HCN is based on the release of
HCN from cyanogenic-glucosides through the action of an endogenous enzyme in the fresh green samples which reduces
sodium picrate compound to reddish compound. The amount of this compound is proportionate to the amount of HCN
released. We have to prepare a 5 cm × 2 cm size Whatman filter paper No 1 and dip it in 2% solution of picric acid. Then it
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is to be dried in room temperature and then is to be dipped it in 0.5% sodium carbonate solution and to be dried again. Then
place about a gram of crushed test material in a test tube and add 5 to 8 drops of chloroform or toluene. Suspend the filter
paper strip into the test tube and hold it with the help of a rubber cork and paper pin. Incubate it at about 38 to 400C
overnight. A change of colour or strip from yellow to reddish brown indicates the enzymatic release (by glucosidase of
plant materials) of hydrocyanide from the cyanogens present in the leaves. The intensity of colour change depends on the
amount of cyanogens present in the sample.

Detection of Tannins in Feed Ingredients
Giridhar Usendi, Abdul Basir Azizi, Raj Kumar, Nazim Ali, Debashis Roy, D. S. Sahu and Ajit
Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Tannins are water soluble plant polyphenols that precipitate proteins. According to their chemical structure they can
be divided into condensed tannins and hydrolysable tannins. Altogether, tannins are reported to have various physiological
effects like anti-irritant, anti secretolytic, anti phlogistic, anti microbial and anti parasitic effects. Phyto-therapeutically
tannin-containing plants are used to treat nonspecific diarrhoea, inflammations of mouth and throat and slightly injured
skins. Studies with ruminants have also demonstrated that the denaturing properties of tannins can possibly be used to
improve protein supply to the small intestine. Anthelmintic effects of condensed tannins have been observed in sheep and
goats. On the other hand high tannin concentrations resulted in reduced animal performances and health disorders as well in
ruminants as in monogastrics. The method of tannin estimation in feed is based on the principle that secondary metabolites
of tannins give a typical colour test when extracted and reacted with vanillin. We have to crush some fresh leaves and
moisten the filter paper with their extract. Dip the filter paper in a solution of vanillin prepared in methanol (4 g vanillin in
100 ml methanol) for 15 seconds and then for 5 seconds in 1 N hydrochloric acid. Appearance of pink colour in the filter
paper, where the leaf extract was placed, indicates the presence of tannins. The development of pink colour may take 15
minutes to 1 hour depending upon the amount of tannin present.

Assessment of Genetic Parameters for Production and Reproduction Traits
in Murrah Buffalo
Amod Kumar1, Vikas Vohra2*, Uma Kant Verma2, A K Gupta2 and Umesh Singh1
1

ICAR-Central Institute for Research on Cattle Meerut, U.P – 250001

2

ICAR-National Dairy Research Institute, Karnal (Haryana) 132001

Murrah is a predominant milch breed of buffalo in India with superior genetic potential for milk production among
all extant breeds of the country. Estimation of additive genetic variance for important production and reproduction traits
along with genetic parameters is an essential prerequisite for making breeding plan and efficient management decisions,
which in turn shall help in accelerating genetic improvement in a herd. The present study was undertaken to understand the
influence of various genetic and non-genetic factors affecting performance traits along with estimation of genetic
parameters in Murrah. Pedigree and performance records of 1334 Murrah buffaloes were analyzed, the information is being
maintained at Animal Genetics and Breeding Division of ICAR-NDRI (Karnal). First lactation data of various production
and reproduction traits, spanning over a period of over 45 years were utilized in the study. Mixed model analysis was
carried out by least-squares maximum likelihood programme to evaluate first lactation 305-day or less milk yield (305MY),
First lactation total milk yield (FLTMY), First Lactation Length (FLL), Wet average (WA), Herd average (HA), Age at first
calving (AFC) and Age at first service (AFS). The results revealed that season of calving and period of calving affects the
performance in Murrah breed and may be considered during its evaluation. The heritability estimates for 305MY, FLTMY,
FLL, WA, HA, AFC and AFS were 0.39±0.10, 0.29±0.09, 0.14±0.09, 0.29±0.09, 0.3±0.11, 0.27±.09 and 0.22±.09,
respectively. The genetic and phenotypic correlation between 305MY and majority of the other production traits were
positive and significant. Thus it may be concluded that appropriate estimation of genetic parameters leads to robust
selection and there exists sufficient variation among the performance traits for genetic improvement in Murrah buffalo.
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Suggestive Buffalo Breeding Policy for State Of Uttar Pradesh
Surbhy Tyagi, Atul Gupta and Devesh Kumar Yadav
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
In India, livestock census is one of the major source to frame the breeding policies for any livestock species for
different states. In present study the data available with Department of Animal Husbandry & Dairying, Ministry of
Agriculture and Farmers welfare, GOI was used to frame suggestive buffalo breeding policies for different districts of Uttar
Pradesh. Based on Numbers of female available for breeding, out of total thirteen registered breeds of buffaloes with
NBAGR, Karnal, only Murrah, Bhadawari and Jaffarabadi were taken in to consideration. These three breeds contribute
sizable population in Uttar Pradesh compared to rest of the breeds whose numbers were non-significant. After adding all the
females available for breeding for above considered three breeds a ratio of Non descript to descript females was obtained.
Based on this ratio (ND: D), state of Uttar Pradesh was divided in to five different regions. Region I was assigned a ratio
value ranging 0- 0.25, Region II with a ratio value of 0.25 – 0.5, region III with a ratio value of 0.5- 0.75, Region IV with a
ratio value of 0.75 – 1.0 and region V with a ratio value of more than 1. Region-I had a total of 11 districts in it, among
them Jyotiba phule nagar(0.03), Gaziabad (0.05) and Agra (0.05) had lowest ratio values, whereas the Region II had only
two districts Baghpat (0.38)and Lalitpur (0.49). Region III had a total 07 districts in it, among them Mathura had a lowest
ratio value (0.54) and Rampur had highest ratio value (0.69), whereas region IV had only two districts in it viz Aligarh
(0.83) & Saharanpur (0.97). Region V had remaining 53 districts of Uttar Pradesh having ratio values ranging from 1.06 for
Gazipur to 610.09 for Mahoba district. Based on these ratio values it is clear that the districts residing in region I can cater
the efficient supply of pure animals intended to be used in selective breeding among first four regions (22 districts) and
grading up in region V (53 districts).

Impacts of Active Phyto-Chemicals (PBC) on Methanogenesis and Blood
Bio-Chemical Parameters on Murrah Buffalo Calves
Ram Kumar Singh1*, Mala Singh2, A. Dey3 and S.S. Dahiya3
1

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
2

ICAR- National Dairy Research Institute, Karnal- 132 001, India

3

ICAR- Central Institute for Research on Buffaloes, Hisar- 125001

Tanniferous Ficus bengalensis leaves, saponiferous rich Sapindus mukorosii fruits and essential oil rich Eucalyptus
globus were examined for their influences on methane inhibition and blood bio-chemical parameters. In preliminary phage,
In vitro fermentation studies were carried out in 125 mL serum bottles with substrate and buffered rumen fluid (2:1) at
39°C under anaerobic condition (Menke et al., 1979). Active phyto-chemicals were added in pre-determined cumulative
dose rate/40ml of buffered rumen liquor in various desired replicates for each treatment. After 24h of incubation, methane
concentration in the gas phase and volatile fatty acids in liquid may be analyzed by GC (NUCON 5700) using Porapak Q
stainless steel and Chromosorb 101 glass column, respectively. In vitro true degradability of dry matter (TDDM) was
estimated by refluxing fermentation residue for 1h with neutral detergent solution (Van Soest et al., 1991). Blood biochemical parameters were examined through Coralyzer-200, Tulip Diagnostics, India instrumentation. In secondary phage,
in vivo studies were carried out in male Murrah buffalo calves with pre-determined doses of PBC and were found
significant (p<0.001) methane inhibition with minimal affecting fibre digestibility and blood bio- chemicals parameters.
Data were analyzed using standard statistical procedures.

Assessment of Oxidative Stress In Diabetes Affected Cattle
Deepa.P.M1. Ranjini Mannuel1, Umesh Dimri2, Iqubal Yatoo2 and Devi Gopinath
1

COVAS, Pookode, Wayanad, Kerala;
2
IVRI, Izatnagar, Bareilly, UP

Diabetes is a rare condition affecting livestock. There are only few case reports of diabetes in cattle, goat and horse.
The present study aims to understand the occurrence of diabetes in cattle and evaluation of its associated oxidative stress
in these animals. Diabetes in cattle was screened by assessing blood glucose level, glycated hemoglobin, serum
fuctosamine intravenous glucose tolerance test and serum insulin level. . Oxidative stress was assessed by estimating the
levels of erythrocyte LPO, GSH, catalase and SOD. The present study confirmed diabetes in five cattle (0.7%) out of 661
cattle screened. This seems to be first report of diabetes in cattle in India. These animals exhibited clinical signs of
emaciation, tachypnea, polyuria, polydipsia and glycosuria. Out of these five cattle, two cattle with diabetes exhibited
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ketonuria. All positive animals showed low levels of insulin in serum compared with control group. Present study revealed
increased MDA concentration in erythrocytes indicating lipid peroxidation of RBCs of diabetic cattle compared with
healthy cattle and statistically significant decrease of SOD and catalase in RBC hemolysate. But GSH level did not show
any statistical significant difference as compared with control group. So the present study suggests assessment of glycated
hemoglobin , serum fructosamine and IVGTT for confirmation of diabetes in cattle and oxidative stress plays a major role
in pathogenesis of diabetes in cattle.

Effect of Treated Livestock Waste Water On The Physiological Parameters Of
Goat (Capra Hircus) In Farm Conditions
Kumar, G., and Debbarma, S.

Animal Physiology Division, ICAR-NDRI, Karnal
As water resources are being depleted at a faster rate due to population growth, climatic change, economic
development and increased demand of water in industrial and agriculture sector. Recycling of waste water can prove to be
very helpful if its use does not have any adverse effect on livestock as a whole. Thus, present study has been carried out to
ascertain the negligible effect of treated livestock waste water on the physiological parameters of goat (Capra hircus) in
farm conditions. Waste water samples were collected from inlet and outlet of effluent treatment plant (ETP) of NDRI,
Karnal. The samples were treated with Powdered Aluminium Sulfate (Alum, 1000mg/L), as coagulant agent. After
coagulation the variable dosages (0.5–2.0 g/L) of powdered activated charcoal were added to the alum treated wastewater
sample and stirred for 20-30 min. The samples were left to settle for 30-40 min before filtration, to separate the sludge and
the supernatant. 1% liquid chlorine was added to alum and Powdered Activated Charcoal (PAC) treated water samples and
stirred for 2-5 min. The treated water samples were then provided to a group of 6 animals to observe their physiological
parameters as compared to the control group. The rectal temperature (0F), respiratory rate (per min) and pulse rate (per
min), during morning and afternoon hours in the experimental animals of treatment group was non-significantly higher as
compared to control group. Hence, suggesting the use of treated waste water in the livestock without any deleterious effect
on the physiological health of the animal.

Evaluation of Neem Leaf Powder Along With Spirulina as an Alternative to
Antibiotic Growth Promoter in Broiler production
Deepak Singh, Raj Kumar and Sanchita Pal
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Neem is tree whose bark, leaves and seeds are used to make medicine. Neem root, flower and fruit are also used.
Neem tree contains chemicals like azadiractin, nimbin, nimbindin, quercetin etc., which have antimicrobial, antihelminth,
antioxidant, antifungal, insecticidal, antiprotozoa and spermicidal properties. Spirulina (Arthrospiraplatensis), is a bluegreen microalga, it contain many bioactive compounds such as proteins and essential amino acids, polyunsaturated fatty
acids, vitamins, minerals and antioxidants. Ravi et al. (2015) reported that the diet containing antibiotic
plus spirulina recorded the favorable results in terms of mean body weight gain, feed conversion ratio (FCR) and dressed
bird weight. A significant decrease in serum cholesterol levels was observed compared to rest of the groups. In conclusion
the findings of the present study reveal that the incorporation of NLP has a positive effect on broiler performance. Neem
leaf extracts used For therapeutically to control respiratory problems constipation and also as health promoter (Agarwal,
2002). Bharaviet al. (2014) reported that the performance and health parameters after administration of shade dried Neem
leaves powder (NLP) along with Spirulina powder in the feed as an alternative to antibiotic growth promoter. Group I was
normal control fed with only basal feed without any growth promoter, group II chicks were antibiotic control fed with
0.05% of TM 200 (Oxytetracyclin), group III chicks were fed with 1% NLP, group IV chicks fed with 1% NLP & 1%
Spirulina, group V chicks were fed with 0.05% TM 200 & 1 % spirulina and group VI were fed with 1% spirulina along
with feed. The feed intake was significantly increased in all the groups compared to normal control and body weight gain
and feed conversion efficiency was significantly higher in group IV and group V compared to other groups. The results of
current study indicated that supplementation of feed with 1% NLP alone does not have significant beneficial effect.
However NLP in combination with spirulina has significant beneficial effect on performance and health parameter of
broiler.
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Cataloguing of Proteomes in Crossbred Bull Spermatozoa
R Singh, GS Sengar, U Singh, R Deb, V Junghare, S Hazra, S Kumar, TV Raja S Tyagi,
AK Das and A Kumar
ICAR-Central Institute for Research on Cattle, Meerut, 2&3 I I T, Roorkee, Uttarakhand, India.
Male infertility is one of the major concerns of dairy cattle production. Transcriptionally spermatozoa are inactive
therefore only inclusive technique to identify the molecular function in spermatozoa via proteomics. Proteomic studies have
been performed to identify various biomarkers associated with fertilityand to understand why spermatozoa have varying
levels of fertility. The present study was to investigate to find out differentially expressed proteins in categorized crossbred
(Holstein Friesian × Sahiwal) bull semen based on the conception rate. Frozen crossbred bull semen with satisfactory
phenotypic records were categorized as good and poor quality bull semen. Spermatozoa were separated from categorized
bull semen through percoll gradient method. After that extraction of total proteins and TUNEL assay were performed
between good and poor quality bull spermatozoa. A total of 1,547 proteins were detected in bull spermatozoa using liquid
chromatography–mass spectrometer (LC-MS/MS) analysis. Results revealed that 558 (36.1%) and 653 (42.2%) proteins
were expressed to good and poor quality bull spermatozoa, respectively. A total of 336 proteins (21.7%) were reported to
be unique for both good and poor quality bullsemen, and among the common proteins, 224 (66.7%) and 112 (33.3%) were
up and down-regulated in good and poor quality categorized bull semen, respectively. Gene Ontology analysis of global
proteomes identified different signalling pathways, andmost of them were related to cellular motility, immune systems as
well as cellular metabolisms.The distinctive presence of some of the proteins may provide an insight intothe molecular
mechanistic role played by these proteins in crossbred bull infertility.
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Theme 6

Research & Challenges: Horticulture, Floriculture,
Agro-forestry, Fisheries
Introduction of Vallabh Priya Turmeric Variety for Higher Yield in Western U.P.
Bijendra Singh and Satya Prakash
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Studies on Introduction of VallabhPriya Turmeric Variety for higher yield in Western U.P. was conducted during
2017-18 and 2018-19 in the district Muzaffarnagar and Saharanpur district. At the time of survey it was found that most of
the farmers of both district were growing Turmeric local varieties and they were sowing the Turmeric crop in the first week
of June. Resulting they were gating the Turmeric average yield 189 q/ha. In this studies Turmeric varieties VallabhPriya
was provided on the cast basis and focused to sown the turmeric in the first week of April in both year. The result revealed
that VallabhPriya variety gave the average yield 232 q/ha that was sown in the first week of the April month. It was
significantly higher than local variety. On the basis of yield result VallabhPriya variety gave the 22.75% higher than local
variety. So it is recommended VallabhPriya variety of Turmeric in Western U.P. for higher yield.

Production of Extracellular Microbial Pectinase using, Fruit Waste as a Substrate
and Its Application in Clarification of Bael (Aegle Marmelos) Juice
Manju Chauhan
D.A.V. (P.G.) College, Muzaffarnagar, U.P.
Pectin is a structural complex polysacchearide comprising mainly of methyl esterified D-galacturonic acid units lniked with
α – (1-4) linkage. During fruit ripening pectin is broken down by enzyme pectinase (pectin esterase). The objective of this
study was to produce microbial pectinase enzyme & its industrial application. In present study, an extracellular pectinase
enzyme produced by Pseudomonas fluorescens was purified and pectin was extracted from fruit waste used as substrate.
Enzyme production was characterized by using various physio-chemical perameters (viz-, pH, temp, incubation period,
substrate concentration and C & N sources). Maximum enzyme production was observed at pH 6.0, temp 350C, and after 96
hours of incubation period using 1% (w/v) pectin (synthetic) as a carbon source and ammonium chloride as a nitrogen
souce. Similar results were obtained using 1% (w/v) natural pectin (fruit waste). Bael is one of the important tropical fruit
of India. The fruit juice mainly contains colloids which ultimately causes fouling problem during filteration process. These
colloids are polysacclarides mainly pectins& starch. Pectinase is enzyme which degrades these pectins& cause flocculation
of pectin-protein complexes. The enzymatic hydrolysis of pectic substances in juice is characterised by various physical
parameters (viz. pH, temp, enzyme concentration and incubation time). It has been observed that maximum juice
clarification occured when treated with 20 IU/mL enzyme (partially purified), at pH 6.5, temp 350C and after 120 hours of
incubation period.

Revolution of Floriculture through Naturally Ventilated Polyhouse in the
District Saharanpur in U.P.
Satya Prakash and Bijendra Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
A study was conducted during 2016-17 & 2017-18 in the saharanpur district to evaluate the progress and role of
naturally ventilated polyhouse during the joint verification promoted by department of horticulture with the technical
support by krishi vigyan kendra saharanpur. During study it were found that in 2013-14 their was only 5 polihouse in the
district saharanpur and farmers were earning 3- 4lakhs from 4000 square meter poly house annually and due to insect ,pest
& disease about 38- 42 percent crops were damage. Resulting net income of farmers were reduced. To keeping of above
view department of horticulture promoted the naturally ventilated polyhouse with the technical support of k. V.k. Scientist
under national horticulture mission. Due to technical supportof k.v.k. Scientists insects ,pests & disease losses reduced and
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it became 5-6% and now farmers are growing gerbera ,roses & carnation and gaining 12-14 lakhs per 4000 squares meter
annually. Due to good return farmers started to establish the naturally ventilated polly house and now it became total 57 in
the distt saharanpur. On the above basis result revealed that revolution of floriculture through naturally ventilated playhouse
in the distt saharanpur is possible and farmers are gating good returns from floriculture.

Dragon fruit – An Emerging Crop for Nutritional Security in Climate Change
Scenario
Dushyant Mishra, L R Meena and Vinod Kumar
ICAR- Indian Institute of Farming Systems Research, Modipuram, Meerut -250110
Dragon Fruit (Hyalocerous undatus) or Pitaya is a lithophytic or hemiepiphytic fruit from cactus family. It is a high
value and nontraditional fruit crop for India. It is a fruit crop of Central American origin but well exploited in South East
Asia. In many S E Asian countries, economy of farmers and country is significantly shared by this fruit. In India, research
and development on this fruit crop of cactus family is in infancy stage. Keeping these points in view, we started a trial on
this important fruit crop at experimental farm of our Institute during August 2014. Initial vegetative growth was poor but
the height of plants after three year of growth was about 6.5 feet. It was restricted at this height due to pillars ending,
spreading of plant starts after this stage. Spreading of 3.20 feet was observed. Ideal temperature range of 20-30 0C is
recommended for successful cultivation of this crop, but under conditions of western UP, this crop successfully tolerated
temperature range of 1 oC during winters to about 45 oC during extreme summers. As per our experience of three years, we
concluded that fruits developed from first flush of flowering (during summer months, June to August) were average in fruit
weight (220 g), and quality parameters specially TSS (14 0 brix). While, fruits developed from second flush of flowering
(September-October) were heavier in weight (350 g) with better fruit quality(18.00 brix). This plant seems very hardy and
no pest or disease was observed during two years of field trial. Bird damage was reported in fruits when they attained bright
and attractive red colour.

Recycling of Fish Pond Silt and Water for Sustainable Integration of Agriculture
and Aquaculture
A. K. Prusty, L. R. Meena, A. S. Panwar, Poonam Kashyap and P. Punia
ICAR-Indian Institute of Farming Systems Research, Modipuram, Meerut- 250 110, U.P. India
Inland aquaculture is one of the important livelihood activities in Asian countries. For optimal fish growth
necessary inputs are supplied to the pond through fertilization and supplementary feeding. The nutrients added to the pond
water from fertilizers, leftover feed and metabolites accounts for organic matter and nutrient accumulation over the years.
Accumulation of bottom sediment enriched with organic matter and nutrients not only reduces pond depth but also causes
oxygen depletion. For economical fish production, maintenance of pond volume and its environment suitable for fish
culture by removal of bottom sediment is a conducive practice. This sediment could be potential source of fertilizer
supplements and soil conditioners for agricultural lands. In this context, study of nutritional aspects of pond sediment for its
potential use in agricultural practices for sustainable integration of aquaculture and agriculture is of paramount importance.
A study was conducted at ICAR-Indian Institute of Farming Systems Research (IIFSR) having an integrated farming
system model (1.5 ha) under assured irrigation conditions comprised of crops/cropping systems on (1.04ha), fruit plantation
(0.22ha), dairy unit (three milch animals, 2 Murrah buffaloes + 1HF cow), fish culture (0.1ha), mushroom (100m2), poultry
(10 birds), kitchen garden (20 m2), vermicompost unit (0.001ha) and boundary plantation. Pond was fertilized with dairy
wash. Pond water and sediment were collected and analysed for N, P and K content. Total N, P and K requirements of
cropping system were found to be 285.3, 116.3 and 109.9 kg/ha, respectively. Recycling of pond water to agricultural use
could provide 4.5 kg N, 1.8 kg P and 5.4 kg K while recycling of pond silt every three year could supplement 90.9 kg N,
0.51 kg P and 24.2 kg K fulfilling a significant proportion of nutrient requirement through on-farm recycling. Thus
recycling of fish pond water and silt would be helpful in successful integrated of agriculture and aquaculture for
sustainability and profitability.
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Multi Storied Cropping of Horticultural Crops- A Profitable Venture For
Marginal Farmers
Poonam Kashyap, A. S. Panwar, M. P. Singh and A. K. Prusty

ICAR-Indian Institute of Farming Systems Research, Modipuram, Meerut, U P, 250110
Majority of farmers of Western plains of Uttar Pradesh are small and marginal farmers. They generally cultivate
seasonal crops. Vagaries of weather many times spoil that scope of earning which aggravates their poverty. In this
connection, multistoried cropping system opens a new door to earn round the year income along with reduction in crop
failure. Multi-storied cropping technology is a potential technology as it uses natural resources properly. Efforts have been
made to promote cultivation of vegetables and fruits for food and nutritional security through an ICAR Sponsored schemeFARMERS FIRST. Diversified cropping system could be one of the solution to realize sustainable productivity and
maximum income per unit area of land besides maintaining soil fertility by the recycling of byproducts. The future of
Indian agriculture depends on the development of appropriate farming systems suitable to poor agrarian families of
different agro-ecological zones. Multi-storied cropping system involves combination of plants with various morphophenological features to maximize the natural resource use efficiency and enhance total factor productivity. Horticulture
crops particularly fruits and vegetable have self-sustainable system where solar energy can be harvested at different heights,
soil resources are used efficiently and can increase cropping intensities. Multi-storied cropping system in horticulture is
found to be a perspective approach for sustainable productivity in fruits and vegetables. ShriJogender Kumar from
Bhangela village of district Muzzafarnagar had adopted the multi-storied cultivation of fruits and vegetables in his 1.5 ha
area He was provided with the package of practice for growing multi-storied system of strawberry-capsicum and ridge
gourd. He prepared his land and carried out the cultivation under supervision of scientists. A system comprising of
Strawberry – Capsicum- Ridge Gourd (three tier system) was developed at his field under the supervision in his 0.24 ha
area. He cultivated vegetables round the year and obtained net returns of Rs Two lakh twenty one thousand three hundred
and seventy five (Rs. 2,21,375) from the developed 3 tier system. His hard work with innovative ideas has made him one
of the cheerful farmers in the region.

Impressive Utilization of Plant Growth Regulators in Fruit Crops
Amit Kumar, Mukesh Kumar and Ajay Yadav
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
The plant growth regulators are most important factor in improving growth, yield and fruit quality in various ways.
Auxin, Gibberellins, Cytokinins, Abcisic acid and Ethylene are five classes of growth substances. The growth regulators
gibbrellic acid such as stimulates the cell elongation of main shoot and roots, while ethrel induce more branches per plant,
maximum number of fruits, fruit length and finally seed yield.In fruit crops the plant growth regulators are one of the most
important factors for rising higher quality and productivity of fruits. These substances modify the plant system, which
ultimately affects plant growth and development. Synthetic growth regulating chemicals are becomes very popular in order
to enhance the growth and development of fruit crops, so find out the most appropriate dosage of plant growth substances
for different physiological functions of fruit crops. Hormones increased total dry mass of a fruit crop because hormones
regulate physiological process and synthetic growth regulators may increase growth and development of fruit crops. The
current uses for plant growth regulators are not only in a high value fruit crops but it also increases crop yield directly either
by increasing total harvesting index.

Effect of Plant Bio-Regulators on Fruit Production
Munendra Singh1, Atul Kumar Sharma2, Sanjay Kumar2 and Shardulya Shukla3
1

Navjeevan Kishan P.G. College Mawana, Meerut, 2C.C.S. University, Meerut, 3DRDO

Plant bio-regulators refers to organic substances other than nutrients which in small quantities promote, inhibit or
otherwise modify any physiological process of the plants.(Jitendra Singh, 2016).There are five major categories of PBRs
i.e. Auxins (IAA, IBA,NAA, 2,4-D,2,4,5-T), Cytokinins (Kinetin, BAP), Abscisic acid (ABA), Gibberellins (GA) and
Ethylene (CH2=CH2). The effects of plantgrowth regulators on fruit characters and yield in pomegranate cv. Ganesh.NAA at
20, 30 and 40 ppm; 2,4-D at 20, 30 and 40 ppm, GA3 at 25, 50 and 75ppm and control (water spray) were sprayed three
times starting at full bloom and subsequently at 45and 90 days after fruit set. Application of 2,4-D at 40 ppm gave
significantly highfruit size in length, breadth and volume and higher fruit weight (262.23g), higher aril percent,maximum
number of fruits (64.00) which resulted in highest fruit yield of 16.78 kg/plant, as against7.41 kg in the control.Another
study was conducted on Six years old plants of guava the effect of plant growth regulators on flowering and yield. The
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maximum number of flowers (16) per shoot, highest fruit set per cent (93.13) and maximum numbers of fruit per shoot at
harvest (6.2) were found with 1000 ppm CCC. The maximum fruit length (9.8 cm), fruit girth (10.23cm), fruit weight
(182g) and volume (178.3 cc), minimum fruit drop (38.8%) and yield (37.1 kg/plant) were recorded under 50 ppm GA3.
Significantly increase in yield (356.56g/plant) and fruit set (82.06%) of strawberry CV. Chandler was recorded with the
application of GA3 (75mg/L) which resulted in the highest fruit weight (17.12 g). The maximum number of berries (24.80)
were also observed with the application of GA3 (75mg/L).

Studies on Vegetative and Reproductive Parameters of Pomegranate
(Punica granatum L.) Cultivars
Arvind Kumar, Jeetendra Kumar, Satya Prakash, Vipin Kumar and Mukesh Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250 110
The present investigation entitled “Studies on vegetative, reproductive and biochemical parameters of pomegranate
(Punica granatum L.) cultivars” ,was conducted at Horticutural Research Centre (HRC) of the Department of Horticulture,
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut -250110, during 2015-2016. The findings
revealed that among the eight pomegranate cultivars studied, cv. Muskat Red was found to be vigorous, while cv.
Phulerakta was observed to be dwarf in respect plant height. Earliest flowering was recorded in cv. Jalore Seedless, while
cultivar Mridula flowered very late among the pomegranate cultivars. In the present study, cv. Ganesh bore fruits of bigger
size, while minimum fruit size was found in cv. Mridula. Data recorded on fruit yield and quality indicated that cvs.
Ganesh and Arakta. Data recorded on fruit yield and quality indicated that cvs. Ganesh and Arakta were found superior
over other cultivars.

Enhancing the Fisheries Sector
Archana Arya and Deepak Sisodia
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
India is the second largest fish producing country in the world. The total fish production of India is around 12 million
metric ton, of which about 65% contribution is from the inland fisheries sector. The total production is almost equally
divided between the culture and capture fisheries. Our country has diverse inland water resources in the form of rivers,
lakes, ponds, canals and reservoirs. To enhance the production from these resources, new technologies, planning and
approach is needed. First and foremost step is assessment of available fishery resources and their potential in terms of
productivity. The identification of potential species which are still not cultured on large scale by farmers or entrepreneurs
can be helpful in boosting fish production. Also, scientifically developed, package of best management practices for some
of the already cultured species is still lacking. Fishery related data is a key component for its successful management.
Therefore, creating new data base and modernization of existing data systems is also needed. Innovative fishing gear
technology can help support the profitability of Indian fishing industry. Apart from these, the social status of fishing
communities should be enhanced. Women folk, which contribute to at least half of the manpower engaged in fisheries
sector need to be empowered. Changes in the environmental cycle, loss assessment and risk management for aquaculture
also need to be addressed. Fish processing and value addition is already a big industry but to further boost the fishery
exports and value added products there is an urgent need for developing new business models and also linking farmers to
the market.

Impact of Cropping Systems on Soil Properties, Nutrient Availability and their
Carbon Sequestration Potential
Vipin Kumar, B.P. Dhyani, Satendra Kumar and Akansha Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Uttar Pradesh is one of the highly agrarian states of India where share of agriculture and allied sectors in the Gross
State Domestic product is much above national aggregate. Diversification of Cropping Patterns refers to bringing about a
desirable change in the existing cropping patterns towards more balanced cropping system. This includes horizontal as well
as vertical diversification of agriculture. For the purpose of the study only horizontal diversification has been considered
which inclusion of more and varied crops in the cropping system, using multiple cropping techniques, rather than
concentrating on repetition of few crops. Diversification can ensure judicious utilization of resources, synergy in the
demand and supply of agricultural produce, remunerative returns to the farmers, strengthening agro-ecological system,
providing hedge against adverse climatic conditions, providing economic hedge against price fluctuations, shifting
additional burden from agriculture, development of allied sectors and sustainable development of farm sector. The demands
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placed on infinite natural resources are increasing exponentially due to growing population and increasing economic
activity. In order to meet the food requirement of growing population the yield of the cropland is being enhanced with the
use of irrigation, fertilizer, pesticide and high yielding varieties. Consequently, one of the most important challenges facing
humanity today is to conserve/sustain natural resources like soil and water for increasing food production, while protecting
the environment. The sustainability of country’s agriculture is being threatened by sharp declining factor productivity due
to deteriorating soil quality, imbalanced use of fertilizers, mismatch between nutrient additions and removal and escalating
cost of production. Increase in food production must keep pace with the country’s increasing population at a rate of 1.97 per
cent demanding not only the food security but also nutritional security. Indian soils are generally poor in inherent fertility
and have been depleted due to continuous cultivation therefore; expected food grains have to be attained by enhancing the
productivity per unit area. To manage our soil for maximum productivity and sustainability, soil characterization is the first
and foremost step. Cropping systems are designed and managed to achieve human goals so they are purposeful systems.
Globally, climate negotiations have highlighted the importance of these systems in mitigating the climate change through
carbon sequestration using innovative soil and crop management practices (IPCC, 2013).

Protective Role of Ascorbic Acid on the Cadmium Induced Changes in The
Haematology of Fresh Water Fish Channa marulius
Manu Verma, Seema Jain and Ankita Singh
R.G.P.G. College, Meerut
Cadmium is hazardous, heavy metal recognized to produce severe toxic effects in humans. The study of fish and
their diseases play a very significant role in life of humans as fishes are an important part of aquatic food chain, consumed
as food and have high nutritive value.In the present study Giant snake head Channamarulius were exposed to sublethal
concentration of CdCl2 (Cadmium chloride)(0.63 mg/l) alone and with ascorbic acid. Total Leucocytes count (TLC) and
Haemoglobin content were observed. Significant increase in TLC and decrease Haemoglobin content were observed in
Cadmium exposed fishes. Fishes exposed to cadmium chloide and ascorbic acid showed less significant changes in TLC
and Haemoglobin content. Pre exposed fishes to heavy metal showed fast recovery with ascorbic acid as compared to those
cured naturally. The aim of the present study was to assess the protective role of ascorbic acid on cadmium chloride toxicity
in fishes.

Effect of Nitrogen and Phosphorus on Spike and Bulb Yield Parameters of
Tuberose (Polianthes tuberosaL.) cv. Prajwal
Sheena Nain, B.S. Beniwal, R.P.S. Dalal and Shiwani
CCS Haryana Agricultural University, Hisar, Haryana.
The present entitled was carried out at research farm of Department of Horticulture during the year 2016-17 and at
Botanical garden of Department of Plant Physiology, CCSHAU, Hisar during 2017-18. This research was conducted to find
out the optimum dose of nitrogen and phosphorus for spike and bulb yield in tuberose. Nitrogen and phosphorusare the
most important factors for increasing quality and quantity of tuberose. The experiment was performed in Randomized
Block Design (RBD) with replicate thrice. The size of plot was 1.5 x 1.5m with 30x30cm spacing. Different levels of
nitrogen (0, 10, 15, and 20 g/m2) and phosphorus (0, 5 and 10 g/m2) in all possible combination were used. The
observations were recorded on various spike and bulb yield parameters. Results indicated that spike yield parameters viz.
number of spike per plot , number of spike per hectare increased significantly with increasing the nitrogen levels up to 20
g/m2 and also with increase in phosphorus level up to 10 g/m2 in tuberose during both the years, respectively. The various
bulb yield parameters in tuberose viz. weight of bulb and bulb yield (t/ha) significantly increased with increasing nitrogen
level up to 20 g/m2 with phosphorus up to 10 g/m2 during 2016-17 and 2017-18, respectively.

Studies on Post harvest Management in Horticultural Crops
Ajay Yadav1, Yogesh Prasad1, Amit Kumar1, Vimal Nagar2 and Rohit Maurya3
1

SVPUA&T, Meerut (U.P)- 250110, 2SKRAU, Bikaner (Rajasthan)- 334001, 3RPCAU, Samastipur, (Bihar)

A large portion of all fresh horticultural produce is lost worldwide after harvest. The main causes of post harvest
losses are physiological, pathological and physical.post harvest losses are estimated at 20-40% in developing countries and
10-15% in developed countries, As a result there is a considerable gap between the production and availability. The primary
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goal of research on post-harvest technology of horticultural produce is to reduce post harvest losses. Effective handling
decreases the post-harvest loses. Some workers reported that Khasi mandarin fruits where harvested 230-250 days after
flowering had all the desirable qualities therefore. Therefore it might be considered as maturity indices for Khasi mandarin..
Where chilli was packed in LDPE and kept at ambient temperature, it physiological loss in was 70.03% was recorded in
LCA206 after eight days, whereas minimum loss of 15.95% was observed in LCA 334. After storage for 60 days in
polyethylene at low temperature, highest weight loss 66.19% and lowest weight loss (34.24%) were recorded in Surya and
BC14-2 respectively. Finally, it can be concluded that the setting up of hi-tech post-harvest facilities are one time
capital investment which must be undertaken to reduce the post-harvest losses in Horticultural crop.

Advanced Practices to Produce Quality Litchi Fruits with Extended Shelf Life
S. K. Purbey, Alemwati Pongener and Vinod Kumar
ICAR-National Research Centre on Litchi, Mushahari, Muzaffarpur- 842 002 (Bihar), India

Litchi, being a typical subtropical fruit crop, is very sensitive to climate change particularly during reproductive
phase. Slight variation in climatic condition leads to heavy fruit drop, fruit cracking and sun burning and finally poor
quality fruits. After harvesting the pericarp browning and pathological decay are major problems causing post-harvest
losses amounting to 25-50 percent of total produce. These qualitative and quantitative losses from production to
consumption, not only reduce the availability of fruits but also the economic return to growers. On the other hand, the
demand for quality and healthy litchi fruits is one of the fastest growing segments of the market and food industry.
Therefore, advanced packages of practices are of great necessity to produce quality litchi fruits and reduce losses to meet
consumer demands throughout the year. An integrated advanced package of practices was developed for improving quality
and shelf life of litchi fruits. These consist, spray of KNO3 (2-4%), bagging, boron, GA3 (50-100 ppm), carbendazim/
potassium sulphate and Bacillussubtilis spray at pre-harvest level, and post-harvest dip treatment withSodium
hypochloride, Bacillus and chitosan followed by packing in polythene bag, and keeping in different CFB boxes depending
on distance of market. The pre-harvest treatments significantly increased the fruit retention, reduced cracking by more than
50 % and fruit weight enhanced by more than 15%. Post-harvest dip was effective in maintaining the quality of the fruits
and enhanced shelf life up to 5-7 days at ambient condition and 20-28 days at refrigerated condition. These practices can be
adopted to produce quality fruits and minimize postharvest losses.

Impact of New Varieties of Horticulture Crops (Fruits and Vegetables) in Term of
Productivity and Diversification in Tribal Area under NAIP
Virender Sing, P. S. Shekhawat, Narpat Singh and Rajender Godara
Tantia University, Sriganganager(Raj) SKNAU Jobner (Raj).
The ambitious agricultural research Programme in the country was launched in India on 26thJuly, 2006. It is known
as National Agricultural Innovation Project (NAIP), the project focuses on innovations in agricultural technology. It can
support poverty alleviation and income generation along with livelihood and nutritional security of tribal families. This is
possible through collaborative development and application of agricultural innovations by the public organizations in
partnership with farmers’ groups, the private sector and other stakeholders. Four districts of Rajasthan, namely, Udaipur,
Banswara, Dungarpur and Sirohi figure prominently as the disadvantaged districts, which are identified by the planning
commission, based on income, tribal population, their resources, state of agriculture, etc. Keeping in view the challenges of
food and nutritional security, National Agricultural Innovation consortia project was initiated by the ICAR in MPUAT,
Udaipur (Rajasthan).In the present project proposal, two models (I) Horticulture based Integrated Farming system (HBIFS)
and (II) Livestock based Integrated Farming system (LBIFS), with judicious mix of proven need assessed technologies,
appropriate for small and marginal farmers encompassing end to end approach were planned and implemented for
development of appropriate replicable model. To the best of knowledge to the researcher so far, no evaluation study has
been conducted by only researcher to find out the impact of Horticulture based IFS. Keeping these facts in view, the present
research study, entitled “An Evolution Study on Transformation of Tribal Area Farmers through Horticulture Based IFS
under NAIP.
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Role of Bitter gourd (Momordica charantia L.) in Human Health Strengthening
and Regulate Different Diseases
Deepak Kumar and B. Singh
Bitter gourd (Momordica charantia L.) is member of the Cucurbitaceae family, is also known as bitter
melon, balsam pear, pare, or karela. The native of bitter gourd is India (Indo-Burma region) with chromosome 2n= 22. It is
a widely grown and consumed vegetable in Asia, East Africa, India, and South America. It is estimated that 415 million
peoples are living in the world with diabetes, which is estimated to be 1 in 11 of the world’s adult population. It is expected
to rise to 642 million people living with diabetes worldwide by 2040. The fruit has a distinct warty looking exterior and an
oblong shape. It is hollow in cross-section, with a relatively thin layer of flesh surrounding a central seed cavity filled with
large flat seeds and pith. Seeds and pith appear white in unripe fruits, ripening to red; they are not intensely bitter and can
be removed before cooking. The flesh is crunchy and watery in texture, similar to cucumber, chayote or green bell pepper.
The skin is tender and edible. The fruit is most often eaten green. The bitter melon more typical of India has a narrower
shape with pointed ends, and a surface covered with jagged, triangular "teeth" and ridges. Bitter gourd is grown for its
nutritional value and medicinal properties. The bitterness in bitter gourd is due to the cucurbitacin like alkaloid
momordicine and triterpene glycosides (Momordicoside). The potential for bitter gourd to modulate blood glucose has
received the most attention from investigators searching for natural foods or compounds that may be useful in the treatment
of diabetes. India is rapidly emerging as the diabetes capital of the world. Currently, there are approximately 63 million
diabetics in India, second only to China, and this figure is likely to increase substantially by 2025. Insulin is mandatory for
type 1 diabetes and is frequently required in type 2 diabetes as the disease progresses. Statistics from developed countries
show that more than 30% of all diabetics use insulin either singly or in combination with oral anti-diabetic drugs

Species Composition of Zooplankton in Freshwater Canal in Meerut
Madhu
Department of Zoology, Meerut College Meerut.
Zooplankton are animals or animals-like organisms. They mostly live in the surface waters since they feed on the
phytoplankton and on other zooplankton. Fresh water zooplankton are of our most significance in aqueous ecosystem. Most
fins-fish depend on zooplankton at some stage of their life. Zooplankton are valuable sources of protein, amino acids,
lipids, fatty acids, minerals and enzyme for fish. They are preferred over phytoplankton by fish fry due to their easy
digestibility and high nutritional value. Zooplankton contains certain enzymes which play an important role in larval
digestion. A total of 11 species were recorded and observed from both the stations A and B during present study. The
zooplankton community was represented by only three groups of zooplankton i.e. rotifers, copepods and cladocerans. In all
the zooplankton community consisted of four species of copepoda, five species of rotifers and two species of cladocerans.
The percent composition of copepods was 55.14%, rotifers contributed 39.00 % andcladocerans contributed 5.86% at the
station A. At station B copepod contribution was 56.00%, rotifers contributed 38.00% and cladocerans contributed the
remaining 6.00%.Among rotifers, Keretalla sps. were most dominantly recorded from the both the study stations A and B.
Cladocera was the least represented group in the study as only two species have been recorded during the entire study
period. The zooplankton community in the present study indicates no definite pattern or periodicity of richness.
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Theme 7

Post-Harvest Technology: Agriculture & Food Engineering
Prospects for Food Processing Industries in India
A. Nath, R.P. Mishra and A.S. Panwar

ICAR-Indian Institute of Farming Systems Research, Modipuram, Meerut, UP-250110
Food processing Industry in India is a sunrise sector that has gained prominence in the recent years. The food
processing Industry is one of the largest sectors in terms of production, consumption, export and growth prospect. India’s
food processing sector ranks fifth in the world in export, production and consumption. This sector covers the activities such
as agriculture, horticulture, plantation, animal husbandry and Fisheries. Processing and value addition in agriculture sector
are the keys to generate employment opportunities as well as income earning avenues to both landless, women and
landholding people. Unfortunately about 25-30% of horticulture produce, 10-25% of vegetables and 30-40% of flowers
gets wasted due to lack of post-harvest management which resulted in huge loss of crores of rupees. The minimization of
these post harvest losses may be reduced by extending the shelf life of agricultural produces either through pre and post
harvest management practices or by processing it into different value added products. There are many technologies already
developed in the past which are available in the literature but are not practiced may be due to either materials are not
available locally, not much effective, lack of Govt. support or the technology is more costly. By adopting processing and
value addition during the peak season will help in minimization of post harvest losses as well as doubling the farmer’s
income.

Post -Harvest Management of Sitotroga cerealella (Olivier) by Fumigant Toxicity
of Some Essential Oils
Rashmi Joshi and S.N. Tiwari
College of Agriculture, GBPUA&T, Pantnagar
Grain storage is an integral component of post- harvest technologies and has an important say in the food-security.
According to a report of FAO, only 5% is invested in saving loss of food while rest 95% is invested in increasing the
production. In India approximately 10.0 per cent of food grain is lost during storage half of which is accounted for insect
pests which may go up to 40% losses in case of some insects. Although there has been certain insect management practices
like use of synthetic pesticides but due to increasing concern of pesticide residue in grains has encouraged researchers to
look for some other alternatives. In one such attempt fumigant toxicity of essential oils derived from Murraya koenigii,
Callistemon citrinus, Citrus limetta , Curcuma longa and Pinus roxburghii were tested against Sitotroga cerealella
(Olivier) which is a destructive pest of rice in storage. Insect was allowed to breed and feed for one month and then the
number of adults emerged were counted. It was found that 90.08, 100, 100, 100, 89.22 and 89.67 percent inhibition of the
insect after using 0.1% (v/w) of M. koenigii, C. citrinus, C. limetta , C. longa and P. roxburghii respectively. And even at
0.05% concentration not less than 85.92 % inhibition was observed which was for P. roxburghii. Different combinations
were also prepared from these essential oils and then also it was observed that not less than 74.72 % inhibition was
observed, with only exception of M. koenigii + P. roxburghii combination giving only 31.90 % of insect inhibition. In
summary result indicates that these essential oils may revolutionize post- harvest management technology of grain storage
by providing quality food and environmental friendly approach.

Pasteurization of Grape (Vitis Vinifera L.) Juice by Ohmic Heating Technology
Tankesh Kumar and Lal Mani
Chandra Shekhar Azad University of Agriculture and Technology, Kanpur, Uttar Pradesh
Grape (Vitis vinifera L.) is an important commercial fruit crop of India sharing about 3.7% of total fruit production.
Grapes are an excellent source of copper, potassium, vitamin K, B1 and B2. Ohmic heating is an emerging and alternating
thermal technology in which the food products are heated uniformly in a short processing time by the passage of alternating
electrical current through them. In this study, grape juice was pasteurized at different combinations of voltage gradients
(10, 20, 30 and 40 V/cm), temperatures (55oC, 65oC, 75oC and 85oC) and holding time (1, 3 and 5 min). The effect of
ohmic heating on some physicochemical and sensory properties was evaluated. The pH, TSS and reducing sugar increased
while titratable acidity and ascorbic acid decreased as the voltage gradient, heating temperature and holding time increased.
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Sensory evaluation of pasteurized grape juice indicated that appearance, colour, flavour, taste and overall acceptability of
grape juice were not affected by voltage gradients but decreased with increase in heating temperature and holding time.
Treatment 30 V/cm:85oC:5 min was found to be the best combination of voltage gradient, temperature and holding time for
pasteurization of grape juice by ohmic heating. It could be concluded that the ohmic heating technology might be
effectively used to obtain the pasteurized juice with higher quality and longer shelf-life.

Formulation of Idly with Germinated Buckwheat Flour
Shreeja, K, S. Suchiritha Devi. and Jessie Suneetha. W
Prof. Jayashankar Telangana State Agricultural University, Rajendranagar, Hyderabad - 500 030.
Malnutrition among under-five children is a major public health problem in India. This is reflected by the fact that
the prevalence of under-weight children in India, supplementation of nutritionally rich products may improve the health.
Development of products through different processing techniques may improve the nutritional composition. Germination is
one among that which increases nutrients, sensory properties and can reduce the anti-nutrients. The aim of the present work
was to evaluate the suitability of germinated buckwheat flour for development of traditional recipe i.e. idly. Idly was
formulated with 25% addition of germinated buckwheat flour in place of idly ravva. The mean sensory scores are as
follows color - 8.00±0.65, texture - 8.00±0.65, taste - 7.93±0.88, flavor - 7.93±0.70 and overall acceptability - 8.20±0.56.

Health Benefits of Probiotics
Neha Bisht1, Devendra Kumar1 and A. P. Garg2
1

CCS University, Meerut-250004, 2Shobhit Deemed University, Meerut-250110

In the industrialized world, functional foods have become a part of an everyday diet and are demonstrated to offer
potential health benefts beyond the widely accepted nutritional effects. Currently, the most important and frequently used
functional food compounds are probiotics and prebiotics, or they are collectively known as ‘synbiotics’. Probiotics are
beneficial components of the microbiota that have been used for centuries because of the health benefits they confer to the
host. the application of probiotics have been done for the treatment of infectious diseases including viral, bacterial or
antibiotic associated diarrhea, lowering of serum cholesterol, decreased risk of colon cancer, improved lactose digestion
and alterering intestinal microbiota. The introduction of probiotics, prebiotics, or synbiotics into human diet is favourable
for the intestinal microbiota. They may be consumed in the form of raw vegetables and fruit, fermented pickles, or dairy
products. Another source may be pharmaceutical formulas and functional food. This paper provides a review of available
information and summarises the current knowledge on the effects of probiotics, prebiotics, and synbiotics on human health.

Ohmic Heating and Its Advantages in Food Industry
Rahul Kumar, Balwant Singh, Ratnesh Kumar and Vikrant Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Ohmic heating (sometimes also referred to as Joule heating, electrical resistance heating, direct electrical resistance
heating, electroheating, and electroconductive heating) is defined as a process wherein (primarily alternating) electric
currents are passed through foods or other materials with the primary purpose of heating them. The heating occurs in the
form of internal energy generation within the material. In ohmic heating alternating electrical current passes through a food
sample, resulting in internal energy generation in the food. Potential future applications exist for ohmic heating blanching,
evaporation, dehydration, fermentation, and pasteurization and sterilization of liquid or liquid containing particulates. The
main advantages of ohmic processing are the rapid and relatively uniform heating achieved. This is expected to reduce the
total thermal abuse to the product in comparison to conventional heating, where time must be allowed for heat penetration
to occur to the center of a material and particulates heat slower than the fluid phase of a food. The substance is heated by
the dissipation of electrical energy. When compared to conventional heating, where heat is conducted from the outside in
using a hot surface, its conducts heat throughout the entire mass of the food uniformly. Ohmic heating for the food industry
consists of using electrical energy to heat foods as a method of preservation, which can in turn be used for microbial
inactivation or several other processes such as pasteurization, extraction, dehydration, blanching or thawing. The principal
mechanisms of microbial inactivation in ohmic heating are thermal in nature. The principal reason for the additional effect
of ohmic treatment may be its low frequency (50 -60 Hz), which allows cell walls to build up charges and form pores.
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Studies on Wine Production from Mango Fruits and Its Quality Evaluation
Lalit Kumar1, Samsher2, Suresh Chandra2, Vishal1, Kumar and Kapil Kumar1
1
2

Department of Food Technology, Subharti Universty, Meerut

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.

Mango, “The King of Fruits” is known for its taste, flavor, attractive color and nutritional value. India is the major
producer of mango among the countries in the world. The under-utilization of mango and its post harvest losses has been a
grave problem for mango cultivators. This particular fruit is not exploited fully despite the fact that it has a very good sugar
content and antioxidant activity. Because of the sugar content present, mango juice is a very good substrate for
fermentation. In order to prevent the post harvest loss, mango juice can be used for wine production. Three mango cultivars
which are commonly found in the region were selected for the study. Optimization of fermentation conditions (like yeast
strain, pectinase enzyme and inoculum concentration) and production of higher alcohols and other physicochemical
characteristics during wine fermentation were investigated. To prepare wine, the fruits were peeled and juice (must) was
extracted immediately after crushing and also after 12 h of pectinase treatment. Pectinase enzyme treatment increased the
yield of juice and ethanol production also. This work has been done to study the conditions that affect the fermentation of
wine from mango. Mango juice of Dasheheri, Chausa and Gulab Gamun was divided into 3 parts, which contained an
inoculum concentration of 5%, 10%, and 15% , two yeast strains( ICAR and native) for each and the pH was adjusted to
4.0 and sugar concentration was adjusted to 20˚B by adding sugar solution. The variety Chausa recorded highest TSS
content (12˚B) followed by the varieties Dasheheri (11˚B) and Gulab jamun (10˚B). The higher value of ethanol production
was found 10.70 v/v of the sample of chausa having 15% inoculum concentration and ICAR strain after 30 days. The
lowest value of ethanol production was observed 4.60 v/v of the sample of gulab jamun having 5% inoculum concentration
with both strains after 60 days. For sensory evaluation, wines were compared for color, aroma, taste, and general
acceptability on a scale of 1 to 9.

Mulberry: An Unexploited fruit for Processing and Value addition
Ratnesh Kumar, Suresh Chandra, Samsher, Vipul Chaudhary, Sunil and Vikrant Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
The importance of leaves and fruits of the mulberry are used more and more commonly for production of food of
beneficial effect on human health. Apart from that, there are more terms for dietary products containing extracts or dried
mulberry. The white mulberry fruits contain 20% sugars, mainly glucose, maltose, sucrose and fructose. They also contain
organic acids: citric and cider acids and volatile oils. Due to such high content of easily digestible sugars, populations of
high mountain regions dry mulberry fruits then were grinded to flour and added to various dishes. Today and due to its
nutritive value, the mulberry fruit is consumed in both fresh and processed forms. Sugars are an important food constituent
and an instant source of energy for the body activities. A high sugar level in a fruit also serves as an index of maturity.
Mulberries also contain several nutritive compounds such as fatty acids, amino acids, vitamins, minerals, and bioactive
compounds, including anthocyanins, rutin, quercetin, chlorogenic acid, and polysaccharides. Furthermore, mulberries are
also an excellent source of iron, which is a rare feature among berries. Iron, being a component of hemoglobin inside the
red blood cells, determines the oxygen-carrying capacity of the blood. Mulberry leaves are helpful for proper gastric juice
secretion, enhances appetite, and also improves the ability for digesting and assimilating, fight problems like chronic
gastritis and chronic hepatitis, curing health problems like anemia, pallor, dizziness, heart-palpitations and insomnia.,
promotes healthy growth of hair and blackening. However, due to ripening processes, fresh mulberry fruits are deteriorated
quickly after harvesting; therefore, processing the fruit into food products is necessary. Mulberry is useful for the persons
who use their eyes a lot during work. Regular consumption of mulberry strengthens eyesight. Presence of nutritious
elements like minerals and vitamins in mulberry helps in curing chronic diseases.

Efficacy of Nano-emulsified Basil Essential Oil based Alginate Coating for
Reducing Fungal Spoilage in Okra
Shalini Gaur Rudra, Gajanan Gundewadi, Dinesh Singh and Charanjit Kaur
ICAR-Indian Agricultural Research Institute, New Delhi 110012
Okra and carrots are popular vegetable crops with major share in domestic and international trade. However huge
losses are incurred owing to their desiccation and fungal spoilage. In order to arrive at a non-chemical solution to alleviate
these problems, essential oil in edible coating was explored for edible coatings. Nanoemulsion of basil essential oil
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(Ocimum basilicum Linn.) was prepared using ultrasonication technique. Chemical surfactant, tween 20 and a
biosurfactant, reethha (Sapindus mukorossi) extract were compared for emulsification efficacy. The droplet size of
prepared emulsions was measured using dynamic light scattering equipment and further confirmed through transmission
electron microscope. Aqueous extract of reethha (Sapindus mukorossi) was found effective in formation of stable
nanoemulsion yielding results comparable to its synthetic counterpart. The Sapindus extract was further characterized using
FTIR and NMR. Basil essential oil was found effective against spoilage causing microorganisms Penicillium chrysogenum
and Aspergillus flavus. In vitro trials using poisoned food technique revealed higher effectiveness (23%) of nanoemulsified basil oil against spoilage causing microorganisms compared to coarse emulsion of basil oil. Besides
emulsification, Sapindus extract was also found to enhance the antimicrobial activity of basil oil against Aspergillus flavus.
EC50 were found lower for biosurfactant based nanoemulsions. The developed nano-formulation was mixed with sodium
alginate solution & coated upon okra pods and carrots. Besides retaining the physical attributes (colour, texture and
moisture) of vegetables during storage, in vivo trials against Penicillium chrysogenum, Aspergillus flavus spores (105
spores/ mL) yielded very promising results. Thus alginate coating based on basil oil nanoemulsified with Sapindus extract
can emerge as a promising non-chemical approach towards extension of postharvest shelf life of vegetables.

Development and Quality Analysis of Watermelon Juice Blends with Bitter Gourd
- Ginger Juice during Storage Scientific Track: Food Processing & Technology
Deepika Chnadra1, Mahesh Kumar Bharti2 and Alpa Yadav3
Department of Food Processing and Technology1, Department of Chemistry3 Gautam Buddha University, Greater Noida,
India, Department of Biochemistry2, SVPUA&T Meerut, India-250110.
Watermelon (Citrullus lanatus), Bitter Gourd (Memordica charantia) and ginger juice (Zingiber officinale) were
formulated to a blend in different proportion (v/v) as T1 (90:05:05), T2 (80:10:10), T3 (80:15:05) and T0 (100:00:00)
respectively. Sensory analysis and Physico‐chemical analysis were evaluated. Marginal changes in pH, total soluble solids,
acidity and vitamin C .The results of the analysis of Vitamin C analysis content gave 74.91 mg/ 100 ml in standard
watermelon juice, 58.11 mg/ 100 ml in T1, 53.72 mg/ 100 ml in T2, 40.62 mg/ 100 ml in T3 respectively. Titrable acidity
of all blends increased (0.21-0.47) and pH of the juice decreased progressively during the storage period. This may be due
to the fermentation process which generally took place during storage period and presence of lactic acid reducing micro‐
organism in the juices. The mean overall acceptability scores up to 7 for T2 sample were observed. In microbial analysis,
total plate count and total yeast and mould count, was analyzed up to 30 days with every 10 days interval counting and
showed that microbial activity was very low on first day but it was gradually increased till 30 days of storage period to 27 x
102 for T2 sample. These values were within the safe limit for juices, as they have not exceeded the standard values of
103cfu/ml. This indicated that the pasteurization (80ºC for 3 min.) of the samples was efficient and the product was safe for
consumption by consumer. However the shelf life of prepared beverage was established within 30 days.

Diet Diversity, Adequacy and Chronic Energy Deficiency Status of
Buxa Tribes of Nainital, Uttarakhand
Nisha Verma, Amit Kumar, Alka Verma, Suresh Malik, N Ravishankar and A S Panwar
ICAR-Indian Institute of Farming Systems Research, Modipuram.
Dietary diversity and adequacy are one of the most important nutrition concern in today’s world. Tribal populations
are socio-economically disadvantaged as compared to other population groups. They have different health problems owing
to the variability in their geographical, socio-economic development and cultural characteristics. Therefore, with an
objective to investigate whether the food consumption pattern will meet the diet diversity and adequacy in tribal farm
families, a cross sectional study was conducted in a cluster of three villages viz Thari, Veerpur Tara and Mallapuri of
Nainital district, Uttarakhand. A total of 100 tribal farm families were selected for conducting the study. Chronic energy
deficiency status amongst tribal (buxa) farm households was also studied through BMI (Body Mass Index). Weight-for-age
(WAZ), height-for-age (HAZ) and weight-for-height (WHZ), BMI for age (BMIZ) Z-scores were used to determine
nutritional status of the children. The total dietary diversity score was (DDS) found 4.97 ± 0.81amongst 5 food groups,
whereas the diet availability was found adequate in case of cereals (386 ± 96 gm/capita/day) fats and oils (31.73 ± 15.01
gm/capita/day) and roots and tubers (100.83 ± 43.48 gm/capita/day). However, the diet availability was found inadequate
in terms of pulses (27.12 ± 10.76), milk (99.46 ± 88.57 gm/capita/day), green leafy vegetables (23.53 ± 13.59
gm/capita/day), other vegetables (93.77 ± 41.94 gm/capita/day), fruits (42.6 ± 39.23 gm/capita/day) and animal foods
(44.27 ± 39.69 gm/capita/day). Gender difference was observed as incidence of undernourished was more among adult
female tribes (24%) than adult male tribes (9.67 per cent). Nutritional status of children was evaluated by anthropometric
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parameters and malnutrition was considered if the Z-scores for the parameters were <-2. Stunting was found more in male
children whereas underweight and wasting was found more in female children which has been depicted by their Z scores.
In case of 0-5 years boys, HAZ mean scores was -3.25 ± 0.81 and WAZ mean score was -2.74±1.34, whereas in case of 0-5
year girls the WAZ score was -2.54 ± 1.59, BMIZ mean score was -3.0 ± 1.09 and WHZ mean score was -2.38 ± 1.42.
However, HAZ mean score was -2.06 ± 1.23 in case of 11-19 years male. Nutrition education and suitable interventions for
improvement of nutritional status has been provided.

Applications of Freeze Drying
Vaishali, Samsher, Harsh P. Sharma, Vipul Chaudhary, Sunil and Kavindra Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Freeze drying is process in which water is removed from a product after it is frozen and placed under vacuum,
allowing the ice to change directly from solid to vapour without passing through a liquid phase. It removes moisture from
frozen food by vacuum. It follows the principle of sublimation. Freeze drying has become one the most important processes
for the preservation of heat sensitive biological material. Freeze drying process occurs below triple point to enable
sublimation of ice. Freeze dried material has longer preservation time than frozen food, canned food and oven drying. It
preserves the integrity of the product by maintaining biological and chemical structure. It retains flavour, color, shape and
doesn’t damage the nutrient of the food. It also retains biological activity of food. Freeze drying was developed to preserve
bioactive material molecule, pharmaceuticals products and solvent impregnated material.

Food and Bioprocess Engineering
1

Ankur M. Arya , Tarun Kumar1, Sweta Singh2, B.R. Singh1, Suresh Chandra1 and Samsher1
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
S.K.N. Agricultural University, Jobner, Jaipur (Rajsthan).
Bioprocess is an specific operation that uses complete living cells or their components (e.g. bacteria, enzymes etc.)
to obtain desired end products. Bioprocess Engineering- It is the alteration or application of renewable materials to generate
value-added products. It deals with the design and development of equipment and processes for manufacturing of products
such as food, feed, pharmaceuticals, nutraceuticals, chemicals, papers, fuel etc. from biological (living) materials. The main
objective of Food and Bioprocess Engineering is to develop quality value added products in good quantity from food
materials and other relevant living organisms. The Food and Bioprocess Engineering program is designed to capture the
essential features of both food science and engineering education. The programme provides opportunity to work on pilotplant studies and manufacturing systems. In short, Food and Bioprocess Engineering graduates are engineers with a strong
food science education. Therefore, knowledge of modeling (especially with computer) is required. (It should not be
confused with food and bioprocess engineering!). Some processes are involved when specific food and bio-products are to
be developed. Some of the processes are: fermentation, clarification, homogenization, pasteurization, drying, freezing,
cooling, addition of materials etc. In carrying out process operations, proper care must be taken before, during and after the
operation in order to ensure that the quality and quantity of manufactured products are not adversely affected. To achieve
that, proper control of governing process conditions must be ensured; in some cases, automation of operations is done.

Controlled Atmospheric Storage
Ankur M. Arya1, Tarun Kumar1, Sweta Singh2, B.R. Singh1, Samsher1 and Prince1
1

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
2

S.K.N. Agricultural University, Jobner, Jaipur (Rajsthan).

CA storage consists of reduction of oxygen by elevating nitrogen and/or carbon dioxide concentrations in storage
units, so as to enable preservation of the quality of food products during storage. The temperature is controlled by
mechanical refrigeration and the composition of atmosphere is constantly analyzed for CO2 and O2 levels. When the
oxygen has reached the level required for the particular crop being stored, it is maintained at that level by frequently
introducing fresh air from outside. The same applies to carbon dioxide. When a predetermined level is reached the
atmosphere is passed through a chemical, which removes carbon dioxide, and then back into the store. This is called as
active scrubbing. Alternatively the carbon dioxide absorbing chemical may be placed inside the store, where it can keep the
level low (usually about 1%), this is called passive scrubbing.The respiration rate of lettuce was reduced during a 10-day
storage period at 2.5ºC when carbon mono-oxide was added to the store. A combination of 4% oxygen, 2% carbon dioxide
and 5% carbon mono-oxide was shown to be optimum for delaying ripening and maintaining good quality in mature green
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tomatoes stored at 12.8ºC. In peppers and tomatoes the level of chilling injury symptoms could be reduced but not
eliminated when carbon monoxide was added to the store. The technology has made possible extension of the product shelf
life to meet the demands of long distance transport, distribution and marketing as well as maintenance of product quality
through reduction of respiration rate, delaying ripening and controlling other metabolic reactions.

Need of Food Packaging Materials for Food Industry
Vikrant Kumar, Jaivir Singh, Neelash Chauhan, Suresh Chandra, Ratnesh Kumar,
Sunil and Vipul Chaudhary
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
A food package has several functions, the basic functions being containment, protection, convenience and
communication. They play a significant role in how these products reach the consumers in a safe and wholesome form
without compromising quality. Food packaging industry faces the challenge in developing new packaging materials that
protect food all through the supply chain while being recyclable, compostable, produced with renewable energy or even
edible. The packaging material may either be rigid or flexible. Rigid containers include glass and plastic bottles and jars,
cans, pottery, wood boxes, drums, tins, plastic pots and tubes. They give physical protection to the food inside that is not
provided by flexible packaging. The primary purpose of food packaging must continue to be maintaining the safety,
wholesomeness, and quality of food. Monitoring of the microbial purity of the packaging materials, starting with the
production of paper, is an essential step for the protection of foodstuffs from microbial contamination. The food packaging
industry prompted the research on sustainable food packaging solutions able to ensure the safety and quality of food,
reducing both food waste, and the environmental impact of food packaging. The future belongs to new products and new
processes, with the goal of enhancing the performance of the product, prolonging the shelf life, freshness, improving the
safety and quality of food product.

Encapsulation
Tarun Kumar, Ankur M. Arya, Samsher, Suresh Chandra and B.R. Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Encapsulation is a process to entrap active agents within a carrier material and it is a useful tool to improve delivery
of bioactive molecules and living cells into foods. Materials used for design of protective shell of encapsulates must be
food-grade, biodegradable and able to form a barrier between the internal phase and its surroundings. Among all materials,
the most widely used for encapsulation in food applications are polysaccharides. Starch and their derivates amylopectin,
dextrins, maltodextrins, polydextrose, syrups and cellulose and their derivatives are commonly used. Proteins and lipids are
also appropriate for encapsulation. Spray drying is the most extensively applied encapsulation technique in the food
industry because it is flexible, continuous, but more important an economical operation. Most of encapsulates are spraydried ones, rest of them are prepared by spray-chilling, freeze-drying, melt extrusion and melt injection. Benefit of
encapsulation is less evaporation and degradation of volatile actives, such as aroma. In addition to the above, encapsulation
may be used to immobilize cells or enzymes in food processing applications, such as fermentation process and metabolite
production processes. Encapsulation aims to preserve stability of the bioactive compounds during processing and storage
and to prevent undesirable interactions with food matrix. Mainly, bioactive food compounds are characterized by rapid
inactivation.

Extraction Process
Tarun Kumar, Ankur M. Arya, Samsher, Suresh Chandra, B.R. Singh,
Prince and Kavindra Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Extraction means to remove a fraction from the whole material. The extraction process involves two operations i.e.
(i) two phases are brought to contact each other for certain duration of time for effective mass transfer to occur and (ii) the
two phases are separated from each other by the possible methods i.e. filtration, decantation, centrifugation, draining etc.
Types of extraction processes Solid-liquid extraction Here a solute is extracted from a solid phase by using solvent. e.g. oil
extraction from oilseeds, protein extraction from soyabean. Solid-liquid extraction is also known as leaching or elution in
case of extraction of adsorbed solute from adsorbent. Extraction using water is advantageous due to low cost, safety etc and
is used in extraction of sugar, coffee and tea solubles while oils and fats are extracted using organic solvents which are
costly, highly flammable, and need sophisticated handling equipments. Only few organic solvents i.e. hexane are
considered safe for human consumption. Liquid -liquid extraction Here a solute is extracted from a liquid phase i.e.
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solution in a certain solvent say A (mostly water or an aqueous mixture), by using another solvent say B (organic liquid).
e.g. extraction of terpeniods from citrus essential oil using ethanol as a solvent. Liquid -liquid extraction is also called
partitioning and involves two steps i.e. mixing and separation.

Incorporation of Shatavari (Asparagus racemosus) Root Powder to
Develop Muffins
Priyanka Rani and Varsha Rani
Choudhary Charan Singh Haryana Agricultural University Hisar, 125004, India
Shatavari is a medicinal herb and beneficial for female health. It is a reproductive tonic for females as it cures and
prevents ailments related to reproductive system of women. Generally, it used a galactogogues to enhance milk production
in lactating mothers and treat lactation failure. It is beneficial in menstrual disorders like dysmenorrhea, menorrhagia,
amenorrhea etc. A study was conducted to develop muffins using Shatavari root powder (SRP). Two types of muffins
(with egg and eggless) were developed by incorporating of different level of SRP i.e. 5, 7.5 and 10 per cent in refined flour.
These developed muffins were analyzed for sensory characteristics i.e. colour, appearance, aroma, texture, taste and overall
acceptability using 9-point hedonic scale by 10 judges. Proximate analysis was also performed using AOAC (2000)
methods. The statistical analysis of data revealed that all muffins were organoleptically acceptable by the judges. The
crude fibre and ash content of both type of muffins i.e. with egg and eggless were significantly (p<0.05) increased by the
incorporation of SRP while no significant difference was found in fat content and CHO content. It was concluded that both
type of muffins with SRP would be a great option for female consumers to improve their health then normal bakery
products developed without SRP.

Modified Atmosphere Packaging a Progressive Technology for Shelf-Life
Extension of Fruits and Vegetables
Balwant Singh, Suresh Chandra, Ratnesh Kumar, Rahul Kumar and Vikrant Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
This new packaging concept is rapidly growing in the food packaging market. It improves the product quality,
freshness and increases the shelf-life of the product as well as provides convenience to the consumer and adds value to the
product. It is mainly used to extend the shelf life of fresh produce and perishable products. In a modified atmosphere
package, the product is exposed inside the pack to the normal atmospheric gases (oxygen, nitrogen, carbon dioxide and
water vapour). The packaging consists of polymeric film pouch or plastic container with specified gas permeability.
Polymeric films are widely used in MAP engineering. The most application of polymeric films for MAP are in flexible
package structures. In MAP, the pack is flushed with a gas or a combination of gases. The common gases used are oxygen,
nitrogen and carbon dioxide. Traces of carbon monoxide, nitrous oxide, ozone, argon, and ethanol vapour and sulphur
dioxide are also used. In MAP, the pack is flushed with a gas or a combination of gases. The common gases used are
oxygen, nitrogen and carbon dioxide. In many cases the plastic packaging films are combined with one another or with
other materials such as paper or aluminum through coating, lamination, coextrusion and metallization processes. The
equipment used in MAP is divided into two main categories: pillow wrap and chamber. Flexible pillow wrapping machines
are composed of Horizontal Form-Fill-Seal (HFFS) machines and Vertical Form-Fill-Seal (VFFS) systems

Application of Microwave Heating in Food Processing
Vipul Chaudhary, Vivak Kumar, Sunil, Vaishali, Kavindra Singh and Ratnesh Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Microwaves have been used as a heat source. Its application has been utilized extensively in the food and chemical
engineering industries. Nowadays, microwave heating acceptance is increasing Tremendously for both domestic usage and
industrial applications. Microwave heating processing of food on a commercial scale has been a success. So far the
applications include dehydration of low moisture solids, pre-cooking of meat products and tempering of frozen foods.
Although in the past years, food processes like chicken cooking, potato chip processing, doughnut proofing and frying
carried out with microwave heating were found to deviate to processing via conventional means. Microwave processing
has been the one of the preferable option in thermal processing in the food industry. These include development of efficient
magnetrons, prolonged equipment’s operating life and the reduction of the capital cost involved. Also, contributed to this,
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is the quality efficiency of microwave processed foods. The largest and most successful industrial application of
microwave processing is the tempering of meat processing is the tempering of meat for further processing. However
recently research has been done extensively on microwave baking, drying, thawing, pasteurization, sterilization, roasting
and blanching. The shorter processing time in microwave sterilization, pasteurization, drying, thawing and tempering
applications is advantageous to reduce quality losses for perishable food products. Thus it is crucial to establish a sound
understanding of the generation, propagation and interaction of microwaves with food materials. This should entails the
properties of the electromagnetic field, chemical composition of the material being processed, size and shape of the food
material being heated, and the physics of the microwave materials interactions that complicate the microwave processing.

Quality and Safety of Minimally Processed Fruits and Vegetables
Suman Devi, Pragya Mishra, Mamta Sahu, Rashmi Singh, Seema Sonkar and H.G. Prakash
C.S.A. University of Agriculture & Technology, Kanpur, CAAST-NC Proect
The safety and efficacy of minimal food processing depends on the use of novel preservation technologies.
Processed food includes food that has been cooked, canned, frozen, packaged or changed in nutritional composition with
fortifying, preserving or preparing in different ways. High quality fruits and vegetables usually implies fresh-like quality
characteristics of flavor, texture, color, aroma, and overall appearance, and consumers are indicating a strong preference to
these fruits and vegetables. Furthermore, changes in consumer lifestyles seem to have led to an increased desire for readyto-eat or ready-to-use products. Minimally processed fruits and vegetables-freshness with convenience and ensure product
safety. Minimal processing operations like cutting, slicing, chopping, peeling, etc. cause injuries to the plant tissues and
initiate enzymatic changes. Consumption of fresh-cut fruit and vegetable is expanding worldwide mainly due to
convenience in use and their health goodness like decrease in the threat of cardiovascular disorders and cancer. It is
important to keep the product fresh but convenient without losing its nutritional quality and the product should have a shelf
life sufficient to distribution feasible within the region of consumption. Minimally processed fruits and vegetables varies
different form peeled and sliced potatoes; shredded lettuce and cabbage; washed and trimmed spinach, cauliflower,
broccoli florets, chilled peach, mango, melon, peeled and cored pineapple, peeled litchi and other citrus fruits. On the basis
of Physiological loss in weight, sensory, and nutritionally shelf life of litchi fruits should be at least 4 days at ambient
temperature but preferably even longer at cold conditions. Minimal-processing technologies are modern techniques that
provide sufficient shelf life to foods to allow their distribution, while also meeting the demands of the consumers for
convenience and fresh-like quality.

Modeling of Barriers to Innovation in Food and Agricultural SME's
using ISM Approach
Kaushal Kumar, R.B Gautam, R.K Mehta, Mohammad Aalam and Mohammad Faiz
Agricultural companies in India, especially small farms, are struggling to be profitable in difficult economic times. It
is a challenge for Indian farmers to compete with the prices of imported products. The Indian agricultural industry,
however, supports the view that through business model innovation, farms can increase their competitive advantage. The
main aim of this paper is to identify and describe some of the major barriers are responsible for the growth of Indian
small farms sectors. In this study eight barriers are identified, these barriers are related using ISM approach.ISM approach
is used to contextual relationship of these barriers. In our result, government regulations, population growth, climate
change, lack of information and technology to farmers are the top rated barriers that are responsible for the growth to
innovation in food and agricultural SME's,followed by resistance to change, lack of ethical values, customer's
responsiveness and market limitation. Further these barriers are classified on their drawing power and dependency power.
A qualitative approach is used in our study. The paper mainly concludes many barriers exist when farmers consider
innovative business models of agriculture. Few barriers are caused by human factors, such as individual person's attitude,
histories, and traditions. All barriers, however, merit attention when new business models are developed by Indian
agricultural companies.

Ohmic Heating Technology used in Food Processing
Sunil, Neelash Chauhan, Vipul Chaudhary, Kavindra Singh, Vaishali and Puja
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Ohmic heating is referred to as Joule heating, electrical resistance heating or electro conductive heating. Heat
treatment has always been the most common method in the food industry for the conservation, cooking and enzymatic
inactivation of raw biomaterials. Heat treatment for complex food fluids is considerably improved when newer systems
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such as microwave heating, inductive or ohmic (or direct electrical) heating are used. These heating methods generate heat
inside the food and depend less on thermal conduction and convection and so cause fewer temperature gradients. Inductive
heating is restricted to heating metal plates, tubes, screws and coils and the industrial applications are very limited. Ohmic
technology is considered a major advance in the continuous processing of particulate food products. Ohmic heating of food
products involves the passage of alternating electrical current through them, thus generating internal heat as the result of
electrical resistance. The future utilization of ohmic heating by the industry will depend on development of adequate safety
and quality assurance protocols. Electrical conductivity is the main parameter in ohmic heating. Ohmic heating is an
emerging technology; it provides a large number of industrial applications. The main principle of ohmic heating or joule
effect is the dissipation of electrical energy in the form of heat using an electrical conductor.

Novel Food Preservation Techniques Used In Food Processing
Vipul Chaudhary, Vivak Kumar, Sunil, Ankur M. Arya, Vaishali, Deepali Mudgal and
Vikrant Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Novel food preservation provides safer food, there exists loss of food properties like nutrients and sensory attributes.
The main objectives of new techniques are, to retain the nutrients, sensory properties and to increase the shelf life without
any adverse effect on its quality. The main objective of preservation is to increase the shelf life by reducing the microbial
load and also the water activity. Both can be achieved by either traditional method of preservation methods or by nonthermal treatments like microwave heating, Pulsed Electric Field (PEF) Technology, High Pressure Processing (HPP),
Pulsed Light Technology, Ohmic Heating, Irradiation, Ultra Sonics, Pulsed X-Rays, Oscillating Magnetic Fields (OMF).
Processing technique used for the particular products should be optimized. The selection of particular preservation method
for the particular food product is based on the following criteria like cost of production, scale of production, type of product
either milk, meat, poultry, fruits or vegetables, shelf life and end product usage either ready-to-eat or ready-to-cook
product. The non-thermal techniques are recently used for all the food products for shelf life extension. The main problem
with the thermal processing of food is loss of volatile compounds, nutrients, and flavour. To overcome these problems non
thermal methods came into food industries to increase the production rate and profit. The non-thermal processing is used
for all foods for its better quality, acceptance, and for its shelf life. The new processing techniques are mostly employed to
the liquid packed foods when compared to solid foods. Since the non-thermal methods are used for bulk quantities of
foods, these methods of food preservation are mainly used in the large scale production. The cost of equipment used in the
non-thermal processing is high when compared to equipment used in thermal processing. After minimizing the investment
costs of non-thermal processing methods, it can also be employed in small scale industries.

Processing of Fruit Juices using Pulsed Light
Ankur M. Arya, Tarun Kumar, Vipul Chaudhary, Suresh Chandra, Samsher and B.R. Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
The traditional thermal processing affects organoleptic properties of juices. The non-thermal technologies preserves
the organoleptic properties as well as inactivate food borne spoilage and pathogenic microorganism in juices therefore non
thermal technologies are being used widely in food research now a days. One of the promising a non-thermal technology is
pulsed light (PL). PL is an alternative to thermal treatment for killing pathogenic and spoilage microorganisms in foods,
including bacteria, yeasts, molds, and viruses. The treatment consists in applying a series of very short, high power pulses
of broad spectrum light between ultra-violet and infrared range. Lethal effect of pulsed light on microbes is due to
photochemical action of UV part of light spectrum. The governing factors for effectiveness of PL application are number of
pulses applied/unit time, energy dose/fluence (J/cm2), distance of sample from source of pulsed light, product
characteristics – color, opacity, viscosity, presence of particulate material in sample, product thickness and target
microorganism. Membrane damage is an important event in bacterial inactivation by pulsed light. The limitation of this
technology are limited penetration depth, temperature rise of food product due to light absorption, low throughput, initial
investment and lack of well documented studies for wide range of liquid food product.
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Importance of Thermal Processing In Food Preservation
Vaishali, Samsher, Harsh P. Sharma, Vipul Chaudhary and Sunil
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Thermal processing is defined as the combination of temperature and time required to eliminate a desired number of
microorganisms from a food product. There are two main temperature categories employed in thermal processing that are
Pasteurization and Sterilisation. The basic purpose for the thermal processing of foods is to reduce or destroy microbial
activity, reduce or destroy enzyme activity and to produce physical or chemical changes to make the food meet a certain
quality standard. Pasteurization is a relatively mild heat treatment in which food is heated to less than 100⁰ C. It is widely
used throughout the food industry and is frequently employed as a CCP in various HACCP plans. As a unit operation in
food processing it can be used to destroy enzymes and relatively heat sensitive micro-organisms. The aim of sterilization is
the destruction of all bacteria including their spores. Heat treatment of such products must be severe enough to
inactivate/kill the most heat resistant bacterial microorganisms, which are the spores of Bacillus and Clostridium.

Development of Cookies Supplemented With Pumpkin Seed Flour
Sunil, Neelash Chauhan, Vipul Chaudhary, Vaishali, Vikrant Kumar and Ratnesh Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Pumpkin seeds are loaded with nutrients and medicinal properties due to which these seeds are used for remedial
purposes all over the world. Pumpkin seeds are often eaten as snack after roasting and salting in Arab countries. The
addition of these seeds can be considered a good substitute for nutritional enhancement of food products. Pumpkin seeds
are rich natural source of protein with the range of 25 to 37% and oil with the range of 37 to 45% and are renowned as
valuable oil seeds loaded with protein for human consumption. These seeds are also a good source of fiber. They contain
31.48 % crude fiber. Moreover, pumpkin seeds are loaded with amino acids like tryptophan, lysine, methionine, tyrosine
and also rich in iron, therefore these seeds are beneficial to adolescents to cure anaemia caused due to iron deficiency.
Pumpkin seeds can be used as whole or in the form of flour to supplement the food products. Considering, the nutritional
deficiencies and health problems among people in developing countries, the current study is designed to develop widely
consumed food product i.e. cookies with incorporation of pumpkin seeds for nutritional enhancement and to evaluate the
chemical composition and sensory parameters of supplemented cookies. Thus, it can be concluded that the consumption of
pumpkin seed flour supplemented products should be encouraged in routine diet so as to improve the nutritional status of
the individuals. Value added products using raw or roasted pumpkin seed flour can be supplemented to children and
women to eradicate malnutrition.

Enhancing Nutritional Quality by Fermentation
Puja, Suresh Chandra, Deepali Mudgal, Sunil, Vipul Chaudhry and Pankaj Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
A number of foods especially cereals are poor in nutritional value, and they constitute the main staple diet of the low
income populations. Lactic acid bacteria (LAB) and yeast fermentation has been shown to improve the nutritional value
and digestibility of these foods. Fermented foods can be more nutritious than their unfermented counterparts. This can
come about in at least three different ways. Microorganisms not only are catabolic, breaking down more complex
compounds, but they also are anabolic and synthesize several complex vitamins and other growth factors. The second
important way in which fermented foods can be improved nutritionally has to do with the liberation of nutrients locked into
plant structures and cells by indigestible materials. This is especially true in the case of certain grains and seeds. Milling
process do much to release nutrients from such items by physically rupturing cellulosic and hemicellulosic structures
surrounded the endosperm, which is rich in digestible carbohydrates and proteins. A third mechanism by which
fermentation can enhance nutritional value, especially of plant materials, involves enzymatic splitting of cellulose,
hemicellulose, and related polymers that are not digestible by humans into simpler sugars and sugar derivatives. Cellulosic
materials in fermented foods can be nutritionally improved for humans by the action of microbial enzymes The acidic
nature of the fermentation products enhances the activity of microbial enzymes at a temperature range of 22-25 ºC . The
enzymes, modify the primary food products through hydrolysis of polysaccharides, proteins, phytates and lipids
respectively. Thus, in addition to enhancing the activity of enzymes, fermentation also reduces the levels of antinutrients
such as phytic acid and tannins in food leading to increased bioavailability of minerals such as iron, protein and simple
sugars.
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Post-Harvest Loses
Deepali Mudgal, B.R.Singh, Puja, Vipul Chaudhary, Sunil and Pankaj Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Postharvest loss includes the food loss across the food supply chain from harvesting of crop until its consumption.
The losses can broadly be categorized as weight loss due to spoilage, quality loss, nutritional loss and commercial loss.
Magnitude of postharvest losses in the food supply chain vary greatly among different crops, areas, and economies. In
developing countries, people try to make the best use of the food produced, however, a significant amount of produce is
lost in postharvest operations due to a lack of knowledge, inadequate technology and/or poor storage infrastructure. On the
contrary, in developed countries, food loss in the middle stages of the supply chain is relatively low due to availability of
advanced technologies and efficient crop handling and storage systems. However, a large portion of food is lost at the end
of the supply chain, known as food waste.Cereal grains are the basis of staple food in most of the developing nations, and
account for the maximum postharvest losses on a calorific basis among all agricultural commodities. As much as 50%–
60% cereal grains can be lost during the storage stage only due to the lack of technical inefficiency. Use of scientific
storage methods can reduce these losses to as low as 1%–2%. Cost-effective technologies and best practices like hermetic
storage, improved post-harvest processing techniques, and more efficient transportation, already exist and could help
address post-harvest loss if utilized more widely.

Food By-Product: Novel Root of Natural Bioactive Compounds
Prince1, Kapil Kumar1, Sweta singh2, Tarun Kumar1, Ankur Mahendra Arya1 and
Kavindra Singh1
1

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, India
2
College of Agriculture Kumher, Bharatpur, S.K.N.University, Jobner, India
*

Energy production, availability of well-balanced food, and biochemical waste minimization are some of the major
concerns worldwide. Food by-products are produced in large amount in the food industries, annually around the world.
About 38% of food wastes are produced during food processing. Vegetable-derived processing food wastes include leaves,
stems, seeds, peel, shells, bran, kernel are examples of by-products to be re-evaluated for the presence dietary fiber,
phenols, carotenoids, peptides, natural antioxidants, nutraceuticals, hydrocolloids, glucosinolates, phenolic acids,
flavonoids, lycopene, tocopherols, sitosterols, catechins, resveratrol and quercetin. The disposal of these food industry
wastes in the environment lies on the ecosystem. Proper waste management plays a pivotal role in the growth of food
industries. Generally, agro-industrial wastes have been extensively used as animal feeds, fertilizers or as biofuels. Food byproducts however represent a promising source of bioactive compounds, which may be re-utilized for their potential
healthy and rheological properties. Food industries are trying to embrace the circular economy approach by utilizing both
the products and the by-products they obtain in the production chain. Even though the re-utilization of food by-products is
a topic of great interest and largely discussed by scientific community, several point should be still investigated in order to
obtain better recovery performance maybe using innovative technologies This abstract highlights the potential of
phytochemicals present in food by-products, industrial uses and biological activities demonstrated by their bioactive
compounds concerning potential for human health.

Value Added Products from Potato Flour
Samsher, Suresh Chandra and Pragya Johry
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Potato (Solanum tuberosum) is one of the most important staple crop for human consumption, together with wheat, rice and
corn. Presently, the global potato sector is undergoing major changes. A daily 150 – 300g of potato provides 4 to 8% of the
calories required by the human. Potatoes are considerably richer source of nutrient . They are virtually free of fat, although
they are quite easily turned into fatty foods . Nutritionally, potatoes are best known for their carbohydrate content. The
predominant form of the carbohydrate present in it is starch which offers protection against colon cancer, improves
glucose intolerance and insulin sensitivity, lowers plasma cholesterol and triglycerides concentration, and reduces fat
storage. Investigations were conducted to develop potato flour using tray drying method and then value added products
from potato flours. The results of the study revealed that the potato flours prepared from KMS treated slices of Kufri
Chipsona- 2 dried at 600C was found to be better for preparation of potato flour based value added products. The moisture
content of flours prepared from KMS treated slices were found to be little higher as compared to the hot water blanched
slices. The optical density of flours obtained from KMS treated slices of potatoes were found to be lower as compared to
the flours obtained from hot water blanched slices. The moisture content and optical density increased significantly during
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storage, irrespective of pre-treatments. The Total Plate Count (TPC) of flours prepared from KMS treated slices were found
to be lower than those of the hot water blanched and control slices. Fresh samples of potato gulab Jamun, ( having 40%
potato flour) secured the highest score for overall acceptability ( 7.56). Sample of potato soup (T1), secured the lowest
score for overall acceptability (6.04) after 180 days of storage. No microbes were detected during initial period of storage
upto 30 days. The total plate count increased significantly during storage. The moisture content and optical density of all
combinations were increased during storage

Fruit and Vegetable By-products Utilization for Development of
Value Added Products
Samsher, Deepali Mudgal, Suresh Chandra, B.R. Singh and Puja
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
A large number of by-products are produced from food industries . These are the secondary products generated
during manufacturing of primary products. This includes peels, seeds, leaves, residual pulp, stems, stones and discarded
pieces from a variety of sources. These by-products are the good source of bioactive compounds, nutraceuticals and other
functional foods. Therefore, there is a healthy trend towards by-product utilization and value addition. As fruits and
vegetables are perishable, their wastes get rotten quickly, therefore, waste disposal is a serious problem as it causes flies
and rats around. Thus, waste needs to be utilized properly and efficiently. Reducing waste and using it for value added
products have a good impact on climate. By- product utilization gives another source of income to industries, so it helps to
increase economic productivity. By-products obtained from orange pulp and peel after juice extraction is the cheap and
abundant source of dietary fiber. Dietary fiber powder can be prepared from this. Care should be taken that functional
properties and polyphenols, tannins, authocyanin like compounds remain unchanged. This powder can be used for value
addition in various food products. Potato peel is rich in fibers. Fibers play an important role in human health and help in
the prevention of diseases. Carrot pomace is produced during the carrot juice extraction process. This solid waste is a rich
source of carotenoids, fibers and phenolics compounds. After processing, it can be used in making carrot based condensed
milk. The carrot powder can be prepared by vaccum drying and it can be used as a good fiber source in many bakeries and
other food products. The residue left after the extraction of apple juice is called pomace. In apple juice industry, there is
about 25% by-products called pomace. Generally, it is thrown away and causes environmental pollution. But it can be
converted into edible products which is rich source of pectin, carbohydrates, fibers and minerals. Food products like apple
pomace jam, sauce, papad can be prepared and also have application in confectionary industries. Utilization of other fruit
and vegetable by-products are also discussed in this paper.

Different Storage Temperatures and Cooking Methods Affecting
Ascorbic Acid of Indigenous Potato Cultivars
Bandana1, Vineet Sharma1, Brajesh Singh2 and Manoj Kumar1
1

ICAR-Central Potato Research Institute Campus, Modipuram, Meerut-250 110 (U.P)
2

ICAR-Central Potato Research Institute, Shimla-171 001 (H.P.)

Potatoes are good source of ascorbic acid (vitamin C) contains approximately 26 mg/100g and fulfill 40% of the
recommended daily intake as nutritional benefit. Ascorbic acid acts as an antioxidant in body and play important role in
protection against oxidative stress. Potato is generally consumed in most of the parts of the world only in cooked forms.
Although vitamin C is sensitive to heat and it still retains enough stretches to a certain extent in cooked potatoes. Ascorbic
acid is labile and is susceptible to degradation during culinary processes. Due to the importance of vitamin C and keeping
in view human nutrition as well as its use as a quality indicator, an experiment was planned to determine the ascorbic acid
levels and the retention of ascorbic acid of tubers. Three indigenous processing potato cultivars viz. Kufri Chipsona-1, Kufri
Chipsona-3, Kufri Frysona and Kufri Pukhraj along with control Kufri Pukhraj grown under sub-tropical conditions. The
effect of storage (0, 90 and 180 days of storage) at elevated temperature (10-12oC with CIPC (Isopropyl N-(3Chlorophenyl) carbamate) and low temperature (4oC) was studied in fresh and stored tubers for retention of ascorbic acid
after boiling and micro-waving. Degree of retention of ascorbic acid was found to vary among varieties and decreased with
duration of storage. Results revealed that microwaving reduced the concentration of ascorbic acid content to lesser degree
than boiling. Comparing micro-waved and boiled tubers after 0, 90 and 180 days ascorbic acid retention was highest in
Kufri Chipsona-1. Among tested varieties ascorbic acid content was found maximum in raw potatoes in Kufri Chipsona-1
(23.25mg/100 g) followed by Kufri Frysona (22.87mg/100 g) and Kufri Chipsona-3 (21.64 mg/100 g). It was concluded
from the present study that ascorbic acid content of potatoes is influenced by post storage, genotypes and different cooking
methods.
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Innovative Technology for Fulfillment of Fuel Demand
Ratnakiran D. Wankhade and T.K. Bhattacharya
G.B. Pant University, Pantnagar (Uttarakhand)
The prices and demand of the fuel increasing very rapidly on other side the level of crude petroleum oil decreasing
day by day. Also, the fuel produce from crude oil contribute to air pollution. Hence, it has become necessary to find the
some green alternate by waste utilization. Hence, in reference to about point the research was conducted at G. B. Pant
University to fulfil the increasing demand and substitute to present fuel. Waste tyres of vehicles were used as waste
material for production of fuel by pyrolysis method. The obtained oil was purified by chemical processes. The obtained
results shown that tyre oil can be use in blend with diesel fuel to run engine up to some ratio successfully.

Sustainable Nutrition Security for Vitamin A Using a Famine Crop
Golden Sweet Potato
R. C. Chaudhary, Anjali Sahani and Ravindra Kumar
Participatory Rural Development Foundation (PRDF), 59 Canal Road, Gorakhpur (U. P.)
Vitamin A Deficiency (VAD) is rampant in North – East India including Uttar Pradesh (U. P.), Bihar, Odisha and
West Bengal. Almost 60,000 children go blind annually due to VAD in India leave those with partial blindness, night
blindness, bitot spot, xerothalmia, lack of response to antibiotics etc. VAD among children from lower strata in Gorakhpur
district of U. P. averages to 42% (as high as 65%). Government of India is aware of the malady but efforts to remedy by
distribution of free Vitamin A capsules failed due costs involved and operational problems. Sustainable and cheapest
remedy with no costs to government is popularization of Orange-fleshed Sweet Potato (OFSP) or Golden Sweet Potato
(GSP), which have yellow or orange flesh due to very high level of beta-carotene. GSP also supplies required quantity of
Potassium, dietary fibre, minerals and energy. 100 gram of tuber contains 20.1g carbohydrate, 4.2g sugar, 3g dietary fibre,
1.6g protein, 0.1g fat, 30 mg Ca, 47 mg P, 337 mg K, 03.mg Zn and 20 mg Beta Carotene (Vitamin A). Also GSP produces
more edible energy per unit area and time than any other food crop, and people can grow, store and consume throughout the
year. It is called “Famine Crop” as with just 700mm rainfall and native fertility it can produce food sustainably even in
poorest soils. PRDF tested hundreds of GSP varieties and germplasm introduced mostly from African countries. ST-14,
CIP-440127, PRDF-S-1, PRDF-I-5, PRDF-I-6, PRDF-I-7 and VA-43, adapted to the region. Production and consumption
enjoining hundreds of farmers and thousands of school children have been demonstrated the technologies. More than 20
food products have been developed and analysed for Beta Carotene, mineral nutrients and nutritive value of various
products. In the tubers In spite of variety, technology and awareness at small scale, large scale adoption of GSP is not
moving. Contrary to that, more than 26 African countries implemented popularisation of OFSP with full support from their
Governments, and private sector. Scientists, bankers and government officials received three World Food Prizes during
2015 – 16, 2016 – 17 and 2017 – 18 in a row for developing and popularising OFSP. Dozens of products stand
commercialised and available in market for consumption. Should India follow the same model and pathway of African
countries? Can awareness generation, support to farmers, training to students and agripreneurs, and incentive to private
sector receive government patronage? Once the farmers’ and the GSP products get linked with the industry through the
government, there is no room for corruption and mismanagement in popularising GSP for remedying VAD in India.

Importance of Drying and Dehydration Process for Fruits and Vegetables
Pankaj Kumar, Vivak Kumar, Jaivir Singh, Vikrant Kumar, Puja and Deepali Mudgal
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Drying is the process wherein moisture is removed from the food material as a result of concurrent heat and mass
transfer. The drying kinetics was evaluated based on Flick’s Law. Heat is applied through conduction, convection and
radiation to force water to vaporize. Foods such as fruits and vegetables have a high moisture content of more than 80%
which makes them highly susceptible to spoilage causing bacteria. Drying food is simple, safe and easy to learn. With
modern food dehydrators, fruit leathers, banana chips and beef jerky can all be dried year round at home. Drying of fruits
and vegetables has been principally accomplished by convective drying. The driving force for the diffusion of water from
the tissue into the solution is provided by higher osmotic pressure of hypertonic solution. Dehydration of vegetables by sundrying is the oldest known method. The nutritional value of food is only minimally affected by drying. Vitamin A is
retained during drying; however, because vitamin A is light sensitive, food containing it should be stored in dark places.
Yellow and dark green vegetables, such as peppers, carrots, winter squash and sweet potatoes have high vitamin A content.
The principle of preservation by dehydration process is to remove the moisture content of a material to a level where microorganism may not be able to grow and spoil it.
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Theme 8
Environmental Sciences, Computer & Information Technology
in Agriculture followed by Scientist Farmer Interaction
Nitrogen Transformation and Losses in Soil
Sibananda Darjee, Renu Singh, Manoj Srivastava and Ruma Das
Centre for Environmental Science and Climate Resilient Agriculture, ICAR-IARI, New Delhi-110012
Transformation of N through essentially microbe-mediated process depends largely on soil conditions, especially
moisture regime. In an aerobic environment prevailing in upland conditions, NH4+ is oxidized to nitrite (NO2-) and finally to
nitrate (NO3-) by nitrification. The NO3- ions are taken up by the crops as also lost from root zone by leaching. Flooding of
these soils accentuates the loss of NO3- present in the soil through denitrification and leaching. Under anaerobic conditions,
NO3- gets reduced to NO2-, then to nitrous oxide (N2O), and finally to N2 gas. The N use efficiency (NUE) is directly
correlated with water management, N application rate and scheduling, fertilizer N source, and the chemical transformation
that take place after N application. In intensively cultivated areas, increasing use of N in order to sustain high yields causes
increased N losses to the environment in the form of NO3- leaching beyond root zone, NH3 volatilization, surface runoff,
nitrification, and denitrification. Unbalanced nutrient application by the farmers makes the situation further alarming. The
indiscriminate use of N not only widens the fertilizer consumption ratio but also accentuates non-sustainability issues by
way of promoting nutrient imbalances in soil-plant system, decreasing NUE, enhancing groundwater pollution through
NO3_ leaching, and escalating the cost of production.

Applications of Smart Farm Technologies in Agriculture that are
Changing Our Future
Vipin Kumar Choudhary, Sunil Kumar and Laxman Ram Meena
ICAR- Indian Institute of Farming Systems Research, Modipuram, Meerut
This paper gives a detail analysis of various applications based on smart farm technologies. The future of farming depends
largely on adoption of cognitive solutions. While large scale research is still in progress and some applications are already
available in the market, the industry is still highly underserved. When it comes to handling realistic challenges faced by
farmers and using autonomous decision making and predictive solutions to solve them, farming is still at a nascent stage. In
order to explore the enormous scope of AI in agriculture, applications need to be more robust. Only then will it be able to
handle frequent changes in external conditions, facilitate real-time decision making and make use of appropriate
framework/platform for collecting contextual data in an efficient manner. The advent of big data and sector-specific
machine learning tools related to the sector provide the necessary tools and data which when analysed will help increase
agricultural productivity, inputs and produce management, and farmers income.Cognitive technologies allow analysing and
correlating information about weather, type of seeds, types of soil or infestations in a certain area, probability of diseases,
data about what worked best, year to year outcomes, market trends, prices or consumer needs; and in the final analysis
facilitate farmers to make decisions to maximise on crops and livestock output. Artificial Intelligence supports in decision
making, provided through machine and digital learning processes. Prediction of crop yield mainly strategic plants such as
wheat, corn, rice has always been an interesting research area to agro meteorologists, as it is important in national and
international economic programming. Dry farming crop production, apart from relationship to the genetic of cultivator,
effect of pests and pathology and weeds, the management and control quality during the growing season and etc. is
severely depend to climatic events. Therefore it is not beyond the possibility to acquire relations or systems which can
predict the more accuracy using meteorological data. Nowadays, application of Artificial Intelligence (AI), such as
Artificial Neural Networks (ANNs), Fuzzy Systems and Genetic Algorithm has shown more efficiency in dissolving the
problem Understanding of Pest Population Dynamics and disease detection related to Crops Using Artificial Neural
Networks. In any supply chain, the blockchain technology using parties could include the producers, retailers, logistics
providers, and regulators. A digital trading platform based on Blockchain technology, modernises agricultural trade by
directly connecting each transacting party to the same dataset, in a transparent manner. Block chain is aimed at reducing
transaction costs and creating financial security and supply chain transparency. Block chain technology simplifies and
lowers the cost of validation and tracking in the supply chain and in turn, facilitates smaller suppliers from the global food
economy. Web technology is to provide exhaustive information in quick and organized way to target group (policy
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makers/farmers/researcher) .That is not a trivial task without the help of ICT (information and communication Technology).
Therefore, web technology (Internet) is the way to address this essential requirement.

Processing Techniques and Particulate Reinforcement of Aluminum Metal Matrix
Composites: A Review
Arjun Kumar and Arun Kumar Chaudhary

G.B Pant University of Agriculture & Technology, Pantnagar,Uttarakhand
In the past few years Al Metal Matrix Composites (AMMCs) are the quickest developing materials for structural
applications because of their high modulus, specific weight and resistance to corrosion and intense heat strength. Al matrix
composite due their high strength to weight magnitude relation, high wear resistance and low cost are widely
made and utilized in structural applications along with Space technology & Automobile industry. The performance of
those materials are generally relied on choosing the correct combination of reinforcing materials since a number
of the processing parameters are related to the reinforcing particulates. In this paper, recent progress in Al matrix composite
processing technologies are reviewed. It also show a review on the various combinations of reinforcing materials utilized
in the process of Al matrix composites and the way it affects the mechanical performance of the materials. The most
important techniques for fabricating these materials are mentioned and analysis areas for any improvement on Al matrix
composites are helpful to academicians, researchers and practitioners because it contains important information concerning
AMMCs.

ICT and Its Role in Agriculture
Deepak Sisodia
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
ICTs can be defined as electronic and digital technologies for storing, processing, transferring of information and
communication. They are technologies that allow quicker and more efficient exchange of information. There are various
tools and technologies used in the field of ICT. The tools used to do ICT related work are: computers, internet (websites &
web portals, smart phones, tablets, touch screen systems, interactive boards and other digital devices. On the other hand the
technologies include: e-mail, Wi-Fi, whatsapp, face book and twitter, video conferencing, GPRS, GIS, remote sensing, elearning, blogs, streaming media and many more. The ICT tools and techniques can be very efficiently used in the field of
agriculture. Application of ICTs in agriculture sector can provide any time access to the demand driven technologies. The
Information gap among the Researcher - Extension professionals - farmers/entrepreneurs can be effectively bridged. ICT
can provide need based, personalized and customized technology at the door step of the farmers/entrepreneurs. The ICTs
used for transfer of agriculture technologies are: 1.Expert Systems, 2.Touch Screen Systems, 3.Information Kiosks,
4.Interactive Voice Response Systems, 5.Mobile phone and mobile app and 6.Websites &Web Portals. By using these
technologies, right information, at the right time, to the right person, at right place with cost effectiveness can be provided
in agriculture and other allied fields.

Impact of Climate Change on Global Food Demand
Atin Kumar, Satendra Kumar, B.P.Dhyani and Rohit Kumar
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
World population continues to grow and is predicted to reach about 9 billion in 2050. Global demand for food is
rapidly increasing, as is the environmental impact of the expansion of agriculture. Agriculture already has major impact on
the global environment. The future course of global food production will depend on how well societies can adapt to climate
change, as well as on the influence of other pressures, such as land competition from bio fuel production. Low-latitude
countries, climate change could seriously challenge the ability to adapt to more than 30 C warming. It is likely that the
richer, higher latitude countries will have a greater capacity to adapt and exploit changing climate conditions. Fisheries are
stressed by overexploitation and pollution. Warming ocean, river and lake surface waters, as well as rising sea level and
melting ice, will adversely affect many species of fish. Ocean absorption of carbon dioxide emissions has a direct impact
through ocean acidification on marine ecosystems. Climate change is a relatively small factor here, at least in the short
term, compared to the rapid rise in global demand for food expected over the next decade. Between one and three billion
additional mouth will be available for feeding by 2050. Finally, food production itself is a major emitter of greenhouse
gases, as well as a cause of degradation of the environment in many parts of the world. Agriculture contributes about 15%
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of all emissions, on an equal footing with transport. Taking into account land conversion and the wider food system, the
total food contribution can be as high as 30%. This means that food production must become not only more climate
resilient, but also more sustainable and low – carbon itself, in order to limit the long – term impacts of climate change.

Alternate Wetting & Drying (AWD) - A Climate Smart Water Management
Practice in Rice
K.Shekar1 and K. Avil Kumar2
1

DAATTC, 2 WTC, Rajendranagar,

Rice (Oryza sativa L.) is one of the world’s major food crops and as well as for India. As per the concepts of water
foot print and virtual water to produce one kg of rice 3000-5000 liters of water is required. A tremendous amount of water
is used for the rice irrigation under the conventional water management in low land rice. Climate change also brought an
alarming situation to the rice growing countries like India by monsoon vagaries and declining ground water tables amidst
this increasing water scarcity, more efficient water management practices - water-saving technologies - are needed so that
rice production levels can still be maintained or increased even with the use of less irrigation water (IRRI, 2010). A
Network project was implemented in two villages of Ramadugu mandal of Karimnagar District of Telangana to assess the
impact of AWD technique on rice production, where farmer’s fields were selected under front line demonstrations as the
participant of this demonstrations included demo plots and conventional practice plots. The data was collected in these
locations. with treatments I1: Irrigation of 5 cm, when water level falls below 5 cm from soil surface in perforated field
tube. I2: Farmers’ practice (Continuous flooding) RDF 120: 60: 40 N, P2O5 and K2O kgha-1In Replicated trial with Plot
size 0. 40 ha demo (minimum) + 0.20 - 0.40 ha farmers’ practice reported results that the maximum water saving by AWD
technique was found 20 %t in demo plots. AWD technique suggested irrigating rice field when water is actually required in
the root zone of rice plant for better growth and development. AWD technique could save irrigation requirement to a great
extent. Observed that in case of farmer practice, the frequency of irrigation water supply was significantly higher compared
to AWD technique as it is varied from 3-5 days. The overall average yield following AWD was around 3.0 per cent higher
than the farmers’ practice Benefits expressed by farmers are early maturity, lesser BPH incidence, no lodging and saved
harvesting time and cost.

Effects of Climate Change on Agriculture
Pradeep Rajput, Adesh Singh, Shipra Yadav and Shivangi
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut-250110 (U.P), India.
Climate change and agriculture are interrelated processes, both of which take place on a global scale. Climate
change affects agriculture in a number of ways, including through changes in average temperatures, rainfall,
climate extremes (e.g. heat waves), changes in pests and diseases, changes in atmospheric carbon dioxide and groundlevel ozone concentrations, changes in the nutritional quality of some foods and increase in sea level. An average increase
of about 10C in Earth’s temperature during the last century. Migrating birds are forced to change their time and place of
migration. Recent studies indicated that increased frequency of heat stress, droughts and floods negatively affects the crop
yields and livestock production. Climate variability and change also modify the risks of fires, pest and pathogen outbreak,
negatively affecting food, fiber and forestry. The greenhouse effect is seen when the temperature goes up, on Earth, since
the sun’s heat and light energy is trapped in the earth’s atmosphere. While the heat from the sun enters in to atmosphere,
the heat has trouble leaving back out the atmosphere. Greater loss expected in rabi than kharif season as every 10C increase
in temperature reduces wheat production by 4-5 million tons. Loss of only 1-2 million tons if farmers could plant the crop
well in time. Climate change is a reality. Indian agriculture is likely to suffer losses due to heat, erratic weather, and
decreased irrigation availability. Adaptation strategies can helps to minimize negative impacts. Thus, there is an urgent
need to research, funding and policy support. In this regard costs of adaptation and mitigation are unknown but likely to be
high; costs of inaction could be even higher.
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Importance of Information and Communication Technology
in Sustainable Agriculture
Kamika Chaudhary
Dept of Virtualization, University of Petroleum and Energy Studies-Dehradun (U.K.)
In the present global information age, every sector affecting an economy of a nation are highly inspired and impacted
from the usage of Information and Communication Technology (ICT) and so the domain of agriculture is not an exception.
A huge advancement has been noticed in the way agriculture activities have been performed previously to how they have
been performed in present time. The farmers have moved from utilization of traditional approaches to modern practices but
still they come up front with a large number of issues including degradation of arable land area, species of insects and pests
causing damage and transmits a number of diseases to crops and variable weather patterns due to climate change. Use of
technology plays a vital role in dealing with all these issues. In this context, effective interventions in agriculture are
essential for the fulfillment of its vital role which is to maintain economic and social stability and provide the environment
for sustainable development. The use of Information and Communication Technologies (ICTs) can be, among others, one
major intervention which can reduce consumer prices, support farmers to increase their production, contribute to “smarter”,
more efficient and sustainable agriculture.

Study of Medicinal Flora in Part of Roorkee through Computer Based
Technology (CBT)
Soniya Singh and Avadhesh Kumar Koshal
Motherhood University, Roorkee, Haridwar (UK.) 247661
The parts of Roorkee area lies in between the rivers Ganges and Yamuna, close to the foothills of the Himalayas with
geo-coordinates 9°51'47.27"N & 77°53'28.54"E. The average annual temperature in Roorkee is 23.7 °C. In a year, the
average rainfall is 1170 mm. In the study area detail list of floras were identified and have their medicinal value and their
availability. The major floras are found in common open places viz. Butea monosperma, Ficus hispida, Mallotus
philippensis, Withania somnifera, Sida cordata, Basella alba, Desmodium sp., Senna occidentalis, Pithecellobium dulce,
Capsella bursa pastoris, Ricinus communis & Vicia sativa etc. These plants have medicinal values. The computer based
technologies viz. GPS based ground survey & ERDAS imagine, ARC GIS, ARC VIEW and ILWIS were utilized to
analyses digital remote sensing data for the preparation of a digital database are also used for identification of medicinal
floras. The remote sensing and GIS are powerful tools, which could be effectively used to study the dynamic survey. The
medicinal plants play important role in health care and environmental population. The realizing the sustainability and
competitiveness are in trade of Medicinal Aromatic Plants (MAP). There are primary producer (growers and harvester) is
created to their awareness of sustainable resource management practices for Marketing Information System (MIS) in the
trade. The computer based technology of (CBT) the above study will decided to guide the floras and related activity. It wills
analysis precise with fast in short period for future requirement of medicinal purpose in the part of study areas.

In Silico Evaluation of Some Anti-Parkinson’s Targets and Toxicity Profiling
Using Computer Aided Drug Designing Methods
Mudita Mishra1, Awinash C. Tripathi, Santosh Kumar Verma and Shailendra K. Saraf2
1

Babu Banarasi Das Northern India Institute of Technology, Faizabad Road, Lucknow
2
Motherhood University Roorkee, Uttarakhand

The In silico antiparkinson activity was evaluated by using virtual screening with E-pharmacophore and shape based
screening approach. Some anti-Parkinson agents from different pharmacological categories and with good range of
biological activity were selected from literature as reference molecules for shape based screening. The molecules were
apigenin, Luteolin, 7- Nitroindazole, Pramipexole, Rasagaline, Tolcapone. The fitness of this retrieved hit was 55 % as
compared to reference compound and the G score was- 12.78 and conserved interactions with reference compound was
50%. The final assessment was done on the basis of toxicity assessment of retrieved hits was carried out using Osiris and
lazar programms. The toxicity parameter was tumorigenic, mutagenic, irritant and reproductive effect. In Lazar Programme
the evaluation Parameter was Maximum daily dose recommended, Acute toxicity and carcinogenic effect. The aim of this
study to obtain some potential hits, against various anti-parkinson’s targets from reported literatures. In order to reduce the
number of synthesis of compound, animals used, cost long and strict experimental procedure, the CADD is useful to
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identify hits having potential The ASINEX ID of this compound was 344794, selected on the basis of fitness, G-score and
conserved interactions and the name of that hit having potential antiparkinson’s activity was 7[- 6 Amino 8-H [1-3]
Diazole 4,5 g- (chromen8-yl) 3P-tolyl, 2-3 dihydrbenzo,1-4 Dioxine-5-carbonitrile. The selected hit was belongs to the
target of MAOB- category.

Climate Change Impact on Water Resources and Hydrology
M. Sharath Chandra, K.S. Krishna Prasad, ShipraYadav and R.K. Naresh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, U.P., India
Climate change is likely to be an important constraint on water availability in the future. There are considerable
evidences that the global hydrological cycle has already responded to the observed warming over recent decades, through
increased atmospheric water vapour content, changing patterns of precipitation including extremes, reduced snow and ice
cover and changes to soil moisture and runoff. There is a growing consensus that anthropogenic climate change is a real
phenomenon. There is strong evidence that changes to the hydrological cycle have occurred and will continue to do so in
the future. Given our dependence on water resources and ecosystem services associated with the river system, this means it
is important that appropriate adaptation strategies are developed.In India, water demand for domestic, industrial and
agriculture purposes have already increased many folds which are also influencing the water resource system. In addition,
climate change has induced the surface temperature of the Indian subcontinent by 0.48 ºC in just last century. However,
Ganges–Brahmaputra–Meghna (GBM) river basins have great importance for their exceptional hydro-geological settings
and deltaic floodplain wetland ecosystems which support 700 million people in Asia. The climatic variability like
alterations in precipitation and temperature over GBM river basins has been observed which signifies the GBM as one of
the most vulnerable areas in the world under the potential impact of climate change. Consequently, alteration in river
discharge, higher runoff generation, low groundwater recharge and melting of glaciers over GBM river basin could be
observed in near future. The consequence of these changes due to climate change over GBM basin may create serious water
problem for Indian sub-continents. Climate models suggest further substantial changes to the hydrological cycle in the
future under scenarios of GHG emission. Although there is considerable uncertainty in projected patterns of precipitation at
the regional scale, the Intergovernmental Panel on Climate Change (IPCC) fourth report (AR4) suggests that precipitation
and average annual river runoff are likely to increase in themed latitudes and some areas of the humid tropics but likely to
decline in many semiarid regions, notably in the tropics. The development of climate change adaptation policy is in its
infancy. Success in this requires a two-way communication between climate scientists and users of climate info. Further
work should explore the link between climate change and real-world decision-making. Overall, in the context of large
uncertainty in climate change impact projections, adaptation strategies should stress flexibility and resilience to future
changes, including the adoption of water-efficient technologies and practices.
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Enhancing bioremediation of soil contaminated with explosives (RDX)
using microbial formulations
Sonal Yadav1*, Mohd. Aamir Khan1, Ranju Sharma1, Mary Celin2, Anushree Malik3
and Satyawati Sharma3
1,3

Indian Institute of Technology Delhi, 2DRDO, Delhi

RDX(hexahydro-1,3,5-trinitro-1,3,5-triazine) is currently most widely used military explosive and of particular
environmental concern because of its mobility and persistence in water and soil. Large areas of land have been polluted
through the manufacturing, demilitarization, open burning and detonation of RDX. Explosives are xenobiotic compounds,
toxic to biological systems and their recalcitrance nature leads to persistence in the environment. The present research work
focuses on the development of different formulations of the selected bacteria and testing their efficacies in bio remediating
the soils polluted with RDX. Bacteria having the capability of uptaking the RDX as sole nitrogen source were isolated from
contaminated sites. Out of ten bacterial isolates, Dienococcus misensis has shown the maximum degradation with 63.7% in
the aqueous phase and 62.2% in soil environment. Different formulationsof this selected bacteria i.e. dispersible granules
(WDG), encapsulated beads, powder formulation were developed by screening and selection of suitable support
materialand tested for the degradation of RDX. The properties and shelf life of developed formulations were tested and
found in the range as per by Bureau of Indian Standards (BIS). The results pertaining to the development and
characterization of developed formulations along with testing their efficacies in degrading RDX will be presented at the
conference.

A GREEN PROMISE THROUGH HYDROPONIC FARMING SYSTEM
Archana Bhatnagar
Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut
The need at everyone’s end in the present-day global world community is for healthier and safer foods which are free from
the harmful effects of chemicals and pesticides. This demand encourages research which is forever in search of new
technologies for a better life style. Hydroponics or soil-less farming emerges as an alternative and effective system for
cultivating vegetables and fruits in small spaces in sand, gravel or liquid but without soil ensuring increased nutritional
value as the produce is pest, chemical and disease free in hydroponic cultivation. There are multiple benefits of soil-less
farming. It requires less water, small spaces like balconies, terraces, front or backyards which can very efficiently be
utilized. Hydroponics also promote vertical farming systems of multi-storeyed stacks of cultivation promoting a healthier
vegetable, fruit and flower production. According to Gilbert Ellis Bailey - the inventor of the term in the year 1915 ‘Vertical Farming’ is the practice of cultivating food through multi- level vertically stacked layers under controlled
environment. Also, since the cultivation conditions are regulated, this system cannot afford to cultivate different or wide
varieties. But definitely it is an alternative and a greener way of producing food throughout the year, particularly leafy crops
and herbs which are rich in their nutritional content. There are multiple advantages of hydroponic cultivation. It eliminates
the presence of availability of soil in a specific geographical region because this is soil-less cultivation. Moreover, the
growth rate of plants is almost double the rate of crops in traditional or field cultivation. It also offers a weed-less
cultivation. Organic foods grow very fast in soil-less cultivation. Its requirement of water is surprisingly minimal compared
to field cultivation – almost 80% less consumption. Moreover, it is very well- suited for food production of vegetable and
fruit requirement of astronauts in space. Another advantage is that a particular produce can be grown all round the year
since the production is under controlled environmental conditions of temperature, water, nutrients etc. Hydroponics is
hence a part of modern and innovative agriculture for extending and establishing a green promise.
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