Print ISSN : 0972-8813

-ISSN - 25822780 [Vol. 21(2) May-August 2023]

Pantnagar Journal of Research

(Formerly International Journal of Basic and
Applied Agricultural Research ISSN : 2349-8765)




ADVISORYBOARD

Patron

Dr. Manmohan Singh Chauhan, Vice-Chancellor, G.B. Pant University of Agriculture and Technology, Pantnagar, India
Members

Dr.A.S. Nain, Ph.D., Director Research, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. J.P. Jaiswal, Ph.D., Director, Extension Education, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. S.K. Kashyap, Ph.D., Dean, College of Agriculture, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. S.P. Singh, Ph.D., Dean, College of Veterinary & Animal Sciences, G.B. Pant University of Agri. & Tech., Pantnagar, India
Dr. K.P. Raverkar, Ph.D., Dean, College of Post Graduate Studies, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. Sandeep Arora, Ph.D., Dean, College of Basic Sciences & Humanities, G.B. Pant University of Agri. & Tech., Pantnagar, India
Dr. Alaknanda Ashok, Ph.D., Dean, College of Technology, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. Alka Goel, Ph.D., Dean, College of Home Science, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. Malobica Das Trakroo,Ph.D., Dean, College of Fisheries, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. R.S. Jadoun,Ph.D., Dean, College of Agribusiness Management, G.B. Pant University of Agri. & Tech., Pantnagar, India

EDITORIALBOARD

Members

Prof. A K. Misra, Ph.D., Chairman, Agricultural Scientists Recruitment Board, Krishi Anusandhan Bhavan I, New Delhi, India

Dr. Anand Shukla, Director, Reefberry Foodex Pvt. Ltd., Veraval, Gujarat, India

Dr. Anil Kumar, Ph.D., Director, Education, Rani Lakshmi Bai Central Agricultural University, Jhansi, India

Dr. Ashok K. Mishra, Ph.D., Kemper and Ethel Marley Foundation Chair, W P Carey Business School, Arizona State University, U.S.A

Dr. B.B. Singh, Ph.D., Visiting Professor and Senior Fellow, Dept. of Soil and Crop Sciences and Borlaug Institute for International
Agriculture, Texas A&M University, U.S.A.

Prof. Binod Kumar Kanaujia, Ph.D., Professor, School of Computational and Integrative Sciences, Jawahar Lal Nehru University, New
Delhi, India

Dr. D. Ratna Kumari, Ph.D., Associate Dean, College of Community / Home Science, PITSAU, Hyderabad, India

Dr. Deepak Pant, Ph.D., Separation and Conversion Technology, Flemish Institute for Technological Research (VITO), Belgium

Dr. Desirazu N. Rao, Ph.D., Professor, Department of Biochemistry, Indian Institute of Science, Bangalore, India

Dr. G.K. Garg, Ph.D., Dean (Retired), College of Basic Sciences & Humanities, G.B. Pant University of Agric. & Tech., Pantnagar, India

Dr. Humnath Bhandari, Ph.D., IRRI Representative for Bangladesh, Agricultural Economist, Agrifood Policy Platform, Philippines

Dr. Indu S Sawant, Ph.D., Director, ICAR - National Research Centre for Grapes, Pune, India

Dr. Kuldeep Singh, Ph.D., Director, ICAR - National Bureau of Plant Genetic Resources, New Delhi, India

Dr. M.P. Pandey, Ph.D., Ex. Vice Chancellor, BAU, Ranchi & IGKV, Raipur and Director General, IAT, Allahabad, India

Dr. Martin Mortimer, Ph.D., Professor, The Centre of Excellence for Sustainable Food Systems, University of Liverpool, United Kingdom

Dr. Muneshwar Singh, Ph.D., Project Coordinator AICRP- LTFE, ICAR - Indian Institute of Soil Science, Bhopal, India

Prof. Omkar, Ph.D., Professor, Department of Zoology, University of Lucknow, India

Dr. P.C. Srivastav, Ph.D., Professor, Department of Soil Science, G.B. Pant University of Agriculture and Technology, Pantnagar, India

Dr. Prashant Srivastava, Ph.D., Cooperative Research Centre for Contamination Assessment and Remediation of the Environment, University
of South Australia, Australia

Dr. Puneet Srivastava, Ph.D., Director, Water Resources Center, Butler-Cunningham Eminent Scholar, Professor, Biosystems Engineering,
Auburn University, U.S.A.

Dr. R.C. Chaudhary, Ph.D., Chairman, Participatory Rural Development Foundation, Gorakhpur, India

Dr. R.K. Singh, Ph.D., Director & Vice Chancellor, ICAR-Indian Veterinary Research Institute, Izatnagar, U.P., India

Prof. Ramesh Kanwar, Ph.D., Charles F. Curtiss Distinguished Professor of Water Resources Engineering, lowa State University, U.S.A.

Dr. S.N. Maurya, Ph.D., Professor (Retired), Department of Gynecology & Obstetrics, G.B. Pant University of Agric. & Tech., Pantnagar,
India

Dr. Sham S. Goyal, Ph.D., Professor (Retired), Faculty of Agriculture and Environmental Sciences, University of California, Davis, U.S.A.
Prof. Umesh Varshney, Ph.D., Professor, Department of Microbiology and Cell Biology, Indian Institute of Science, Bangalore, India

Prof. V.D. Sharma, Ph.D., Dean Academics, SAI Group of Institutions, Dehradun, India

Dr. V.K. Singh, Ph.D., Head, Division of Agronomy, ICAR-Indian Agricultural Research Institute, New Delhi, India

Dr. Vijay P. Singh, Ph.D., Distinguished Professor, Caroline and William N. Lehrer Distinguished Chair in Water Engineering, Department of
Biological Agricultural Engineering, Texas A& M University, U.S.A.

Dr. Vinay Mehrotra, Ph.D., President, Vinlax Canada Inc., Canada

Editor-in-Chief

Dr. Manoranjan Dutta, Head Crop Improvement Division (Retd.), National Bureau of Plant Genetic Resources, New Delhi, India
Managing Editor

Dr. S.N. Tiwari, Ph.D., Professor, Department of Entomology, G.B. Pant University of Agriculture and Technology, Pantnagar, India

Assistant Managing Editor
Dr. Jyotsna Yadav, Ph.D., Research Editor, Directorate of Research, G.B. Pant University of Agriculture and Technology, Pantnagar, India

Technical Manager
Dr. S.D. Samantray, Ph.D., Professor, Department of Computer Science and Engineering, G.B. Pant University of Agriculture and Technology,
Pantnagar, India



PANTNAGAR JOURNAL OF RESEARCH

Vol. 21(2) May-August, 2023

CONTENTS

Evaluation of seed quality parameters in forage oat (4vena sativa 1.) germplasm
HARSHITA NEGI, VAIBHAV BIST, AKIRTI BALLABH and BIRENDRA PRASAD

Mepiquat Chloride: An effective plant growth regulator to improve growth and productivity of rice
in North-Western Himalayan region of India

S. K. YADAYV, D. K. SINGH, KIRTI SHARMA, PRATIMA ARYA, SUPRIYA TRIPATHI and YOGESH SHARMA

Performance of Integrated Nutrient Management for yield and Net Income of lentil (Lens culinaris Medik)

KUMARIANJALI and HHIMANSHU VERMA

Potential and scope of Agarwood (Aquilaria malaccensis lamk.) cultivation in India
SNEHA DOBHAL, DURGA BAHUGUNA, REETIKA BINJOLA, GARIMA BHATT, RAJ KUMAR,
AYUSH JOSHI, KANICA UPADHYAY and NEELAM CHAUHAN

Effect of transplanting date on incidence of insect pests of rice
R. DOGRA and A. K. PANDEY

Measuring the antixenosis responses of Spodoptera litura larvae to different soybean germplasms
by leaf choice method
ASHUTOSH and NEETA GAUR

Long term efficacy of different herbal fumigants against Rhyzopertha dominica (Fabricius) and
Tribolium castaneum (Herbst)
DEEPA KUMARI and S. N. TIWARI

Screening of different combinations of Trichoderma harzanium and Pseudomonas fluorescens for
growth promotion activity in rice plants under glass house conditions
SAPNA, BHUPESH CHANDRA KABDWAL and ROOPALI SHARMA

Role of Fungal Effector Proteins for Disease Expression in Plants
HINA KAUSAR, GEETA SHARMA and BHAGYASHREE BHATT

Effect of biostimulants and biofertilizer on performance of rose cv. Rose Sherbet
LOLLA RACHANA, V. K. RAO and D. C. DIMRI

A Review-Tomato quality as influenced by preharvest factors
H.N. PRASAD, BANKEY LAL, SUNITA BHANDARI, RAKESH BHARGAVA, VIPUL PRATAP SINGH
and ANSHU KAMBOJ

Effect of ZnO Nanoparticles on Macronutrients Content of Pleurotus sajar- caju (Oyster Mushroom)
LEEMA and H. PUNETHA

Nutritional, sensory and shelf-life analysis of pearl millet-based value-added biscuits enriched with
jamun seed powder
SAVITA, AMITA BENIWAL, VEENU SANGWAN and ASHA KAWATRA

Quality characteristics of low salt functional chicken meat patties incorporated with Barnyard Millet
DEEPSHIKHA SINGH, ANITA ARYA, P. PRABHAKARAN, P.K. SINGH, SHIVE KUMAR,
N.C. HAHI and A .K. UPADHYAY

129

135

141

145

154

170

174

186

191

203

209

218

224

234



Effect of supplementation of tulsi (Ocimum sanctum) leaf powder on growth performance in
commercial broiler

SURAJ GAJANAN MADAVI, RAJKUMARI1, KARTIK TOMAR, SHIWANSHU TIWARI, D.S. SAHU,
S.P. YADAV and GULAB CHANDRA

Combating antimicrobial resistance through gene silencing
BEENU JAIN, ANUJ TEWARI, ANUPRIYA MISRA and YASHOVARDHAN MISRA

Effect of aluminium nano particles on humoral immune response of wistar rats
SHODHAN K.V, SEEMA AGARWAL and R S CHAUHAN

Effect of nano zinc on body weight and behaviour of Wistar rats
ABHIVYAKTI PATHAK, SEEMA AGARWAL and R.S. CHAUHAN

The growth potential of thermophilic Campylobacters on various culture media
NAWALKISHOR SINGH, A. K. UPADHYAY, MAANSI, AMAN KAMBOJ and AJAY KUMAR

Meta-analysis of rabies diagnostic tests in dogs
A. K. UPADHYAY, R. S. CHAUHAN, MAANSI and N. K. SINGH

Growth Performance of Schizothorax richardsonii fingerlings with different feeding strategies
TOSHIBAA, DIKSHA ARYA, SUMIT KUMAR, H.C.S BISHT and N.N. PANDEY

Observation of fish mortality in the mudflat of Siruthalaikadu Creek, Palk Bay, Southeast Coast of India
ABINAYA R, KANISHKAR A and SAJEEVAN MK

Physiochemical properties of pretreated tomato powder from different drying technique
SHRADDHA SETHI and NEERAJ SETH

A Review: Energy analysis of different fodder crop production in India
RAHUL KUMAR YADAYV, RAVI PRATAP SINGH, ANIL KUMAR and SAURABH KUMAR SINGH

A review on current scenario of paddy straw management machineries: Viable solution for
in-situ residue management

VISHNU JIAWASTHI, RAJ NARAYAN PATERIYA, ABHISHEK MISHRA, KETAN BHIBHISHAN
PHALPHALE and ABHINAV KUMAR

Field evaluation of Tractor-Operated Pneumatic Planter for maize crop planting
AMITKUMAR, JAYAN P R and VISHNU JI AWASTHI

Assessing flood inundation for breach of Jamrani Dam, Uttarakhand using HEC-RAS 2D
JYOTHI PRASAD, LOVEJEET SINGH and SHIVA PRASAD H.J

Attitude and constraints faced by the beneficiaries of Pradhan Mantri Krishi Sinchayee Yojana in
Garhwal region of Uttarakhand
TRIPTI KHOLIA and ARPITA SHARMA KANDPAL

Effectiveness of participatory newsletter on honey production: A study in Nainital district of Uttarakhand
MALIK, AAFREEN, ANSARI, M.A. and AMARDEEP

Food habits of farm women and their heamoglobin level
REETA DEVI YADAYV, S.K. GANGWAR, CHELPURI RAMULU and ANUPAMA KUMARI

239

246

256

262

267

271

274

279

282

290

297

305

314

320

327

322



[Vol. 21(2), May-August, 2023] Pantnagar Journal of Research 290

A Review: Energy analysis of different fodder crop production in India
RAHUL KUMAR YADAV", RAVI PRATAP SINGH', ANIL KUMAR’and SAURABH KUMAR SINGH?

!Department of Farm Machinery and Power Engineering, College of Technology, G. B. Pant University of
Agriculture and Technology, Pantnagar-263 145 (U.S. Nagar, Uttarakhand), *College of Veterinary and
Animal Sciences, Department of Livestock Production Management,G. B. Pant University of Agriculture
and Technology, Pantnagar-263 145 (U.S. Nagar, Uttarakhand), *Department of Farm Machinery and
Power Engineering, Vaugh School of Agricultural Engineering and Technology, Sam Higginbottom
University of Agriculture, Technology and Science, Prayagraj-211007 (U.P)

*Corresponding author s email id:rahul.yadav893@gmail.com

ABSTRACT: In a developing country like India, energy is a crucial element for agricultural productivity and economic
growth. The amount of energy consumed and opinions of the GDP are closely related. Efficiency in administration and production
on the dairy farm depends heavily on energy. The present review focuses on thorough analysis of the body of existing research
and numerous reports by governmental and non-governmental organizations. On just 2.3% of the planet’s surface area, India
supports over 20% of the world’s livestock population and nearly 17.5% of its human population. The population of people is
growing at a rate of 1.6% annually, but the population of animals is growing at a rate of 0.66% annually. Both the human and
animal populations are growing, and they are vying ferociously for the same land resources to produce food and fodder, respectively.
Thus, only 4% of the nation’s total cultivable area is used for growing farm fodder. Current shortages in the nation include 44%
of concentrate feed ingredients, 10.5% of dry crop leftovers, and 35.6% of green fodder. It is exceedingly difficult to increase the
amount of land that is used for fodder agriculture. The cropping system with fodder crops offers a potential solution to the fodder

issue since it makes better use of the available resources.

Key words: Cropping system, livestock, marginal farmers, production of fodder

Population expansion has compelled humanity to put
more emphasis on food grain production in order to
meet the growing demand. Animal husbandry
includes green fodder as a crucial element(Lal et
al.,2020).In order to address the primary issues
confronting humanity, such as human demography,
food security, climate change, energy consumption,
biodiversity, and the environmental footprint of
human activities, sustainable agriculture is essential
(Ahamed et al., 2023) The population of the world,
which is currently 7.6 billion, is expected to increase
to 8.6 billion in 2030, 9.8 billion in 2050, and 11.2
billion in 2100, according to new United Nations
data published today. It is expected that the world’s
population will increase even if fertility rates
continue to decline to maintain the current trend and
rise by roughly 83 million people annually
(Makarigakis and Jimenez,2019). Humanity has
been motivated by population increases to focus
more on food grain production in order to meet the
growing demand. In order to address the major issues

facing humanity, such as human demography, food
security, climate change, energy consumption,
biodiversity, and the environmental impact of human
activity, sustainable agriculture is essential. By 2025,
the 7.9 billion people who currently inhabit the
planet will number 9.8 billion (Nations, 2015).As
compared to 2012, it is anticipated that livestock
units will rise by up to 50%, while the amount of
arable land per person will fall by about 23% (FAO,
2018) Livestock plays a significant role in the
national economy and is a major source of income
for marginal and landless farmers. At a constant
price, the cattle industry has expanded continually
at a compound annual growth rate (CAGR) of
7.93%. Around 3,350 houscholds benefited from the
project, which started in 2020, and it prevented the
deaths of their cattle. Depending on the conditions
and resources available locally, various low-tech
greenhouse structures are primarily utilized for the
production of fodder. According to a study, a low-
tech net house might reduce the amount of electricity
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used by a high-tech greenhouse to produce 600 kg
of maize fodder per day (Naik et al., 2012). The
land allocation for cultivation of green fodder is
limited to only 5% of'the gross cropped area by 2020.
India would require a total of 526, 855, and 56
million tons of dry matter, green fodder, and
concentrates, according to (Dikshit and Brithal
2010).2020-21, which is comparable to the CAGR
of manufacturing at 4.93% (at constant price) and
services at 4.82% (at constant price), and in contrast
to the agriculture (crop sector) CAGR of 2.05%.In
2020-21, agriculture (the crop sector) contributed
8.96% (at constant prices) of total GVA, whereas
the livestock sector contributed 4.90% (at constant
prices) of total GVA. Energy requirements for
seedbed preparation are important objectives of
sustainable farming. Therefore, reducing tillage
operations to decrease energy consumption and
increase energy efficiency will be the aim of
sustainable farming

Indian livestock production at the moment

Fodder production in India varies greatly across the
country, and its use is determined by cropping
pattern, climate, socioeconomic conditions, and the
type of cattle. Cattle and buffaloes are often fed
fodder from cultivated regions, with collected fodder
and top feeds supplementing it to a small extent
(Shashikala et al.,2017). Fodder crops are cultivated
or harvested for feeding the animals in the form of
fodder (cut green and fed fresh), silage (preserved
under anaerobic conditions) and hay (dehydrated/
dried green). Sorghum (2.6 M ha) and Egyptian
clover (1.9 M ha) account for roughly 54% of the
total cultivated fodder area in the kharif, rabi and
zaid seasons, respectively (Dagar, 2017). Farmers
are growing grasses and legumes including hybrid
Napier, guinea grass, paragrass, velvet bean, stylo,
etc. in many areas. Farmers with small ruminants,
in particular, pick tree-top fodders in times of
scarcity. The area covered by permanent pastures
and other grazing land is 10.34 M ha (Directorate of
Economics and Statistics, DAC and FW, 2020) and
has been decreasing over time, with the tendency
likely to continue. The productivity of pastures has
also been falling due to overgrazing (Pathak and
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Dagar, 2015). Crop residues are expected to provide
54% of total fodder, while rangelands provide 18%
and only 28% is met from cultivatedfodder crops
(Hegde, 2010). There is currently a net deficiency
of 35.6% green fodder, 10.95%dry fodder and 44%
concentrate feed materials in the country by 2025,
the demand for green and dry feed will be 1012 and
631 million tones, respectively (Figure 1). In the year
2025, with the current rate of expansion in fodder
supplies, there will be an 18.4% deficit in green
fodder and a 13.2% shortfall in dry fodder (Figure
2). Green fodder supply must rise at a rate of 1.69%
per annum to satisfy the deficit; however, the area
under cultivated fodderaccounts for only 4% of the
total cultivated land (8.4 million ha) in the country,
and has remained unchanged over last few decades.
(Dagar, 2017; Halli et al.,2018; Meena et al., 2018).
Different states are affected by the shortfall in
different ways. While the shortage is minor in Punjab
and Haryana, where fodder accounts roughly 8% of
total cultivable land, it is severe in arid areas such
as Bundelkhand, where fodder is grown on less than
2% of cultivable land. Despite the fact that various
government agencies have implemented several
plans to alleviate the fodder production, there is no
reputable survey or study that evaluates the situation
of fodder production on ground, and central/state
governments dismiss the scarcity of fodder on the
thin premise that no comprehensive data on fodder
production exists. Whatever researches are available
in the public domain are merely speculation
(Jitendra, 2017). Crop residues, cultivated fodder,
and fodder from community resources like
permanent pastures and grazing lands are the three
main sources of fodder in India. Feed and fodder
accounts for over two-third of total animal

1200

bbbl

1993 2000 2003 2010 2015 2020 2023*
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Quantity million tomnes
8
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Fig.1: India’s annual demand and supply for dry and green
fodder
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production costs (Ginwaln ef al., 2019), hence, any
effort to increase feed and fodder availability and
economizing the feed cost will result in better
remuneration to livestock farmers.

CHALLENGE

The expansion of India’s dairy sector is driving the
increase in the cattle (both bovine and Asian
domestic water buffalo) herd numbers. In marketing
year (MY) 2023 (January-December) herd numbers
have grown to 307.5 million head as compared to
306.7 million head in 2022.Livestock population
expanded from 512.06 million in 2012 to 535.82
million in 2019, representing a 4.6% increase over
the last census with an annual growth rate of 0.66%.
However, the indigenous cattle count has decreased
by 6% since previous census, the total number of
exotic/crossbred cattle has increased by 26.9%
during the same period. Furthermore, the country’s
poultry population increased by 16.8% from
previous census to 851.81 million at present; owing
primarily to 46.8% increase in backyard poultry birds
(317 million). The number of buffaloes in the country
has increased to 109.85 million, up from 108.70
million in 2012. The country now has a total of
109.85 million buffaloes as compared to 108.70
million in the 2012 census. On the other hand, the
goat population, increased by 10.1% over the
previous census to 148.88 million. The total sheep
count in the country in 2019 was 74.26 million, an
increase of 14.1% over the previous enumeration.
Among the states, Uttar Pradesh ranks first with the
livestock population of 67.8 million followed by
Rajasthan (56.8 million), Madhya Pradesh (40.6
million) and West Bengal (37.4 million). This
increasing livestock population puts further pressure

35+

20-
® Deficit (%) CP
& W Deficit (%)
5 TDN
2025*
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S O
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Fig. 2: Year wise green and dry fodder deficit
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on limited land resources for green fodder supply.
Maintaining such a large herd of animals with their
optimum productivity realization is a major
challenge.

Requirement and availability fodder crop in
India

Non-availability of quality seeds of fodder crops is
also limiting fodder productivity in India. Only 25%—
30% of the required quantity of quality seeds is
available in cultivated fodders and less than 10% in
rangeland grasses and legumes (figure.3). So, there
is need to evolve superior varieties of fodder crops
with high yield and quality, and also development
of new technologies for multiplication (Thomas and
Thomas, 2019). The fodder seed shortage can be
addressed by intensifying the planning and strategy
for uplifting the production of fodder seeds. This
includes creating awareness about the importance
of using high quality seed of improved varieties,
increasing the seed replacement rate from the present
2%—3% to at least 10%, establishing an appropriate
seed chain to produce sufficient quantity of certified
seed for farmers, improving the seed chain network,
seed production through farmer participatory
approach, improving proper marketing facilities,
conducting research to increase the ovule to seed
ratio in fodder, channelizing the existing demand
towards entrepreneurship development, improving
crop management, village seed banks development,
utilizing forest waste lands for the seed production,
and application of new research innovations such
as in vitro maturation, exogenous chemical
application, high density nursery for rooted slip
production, harvesting based on morphological
indicators, hormonal spray for enhancing seed
setting, seed pelleting in range grasses efc. (Palsaniya
et al., 2010; Vijay et al., 2018). seed production is
quite difficult in fodder crops as compared to other
crops. There are mainly two systems of fodder seed
production viz., opportunist system, an informal
system in which fodder particularly range species’
seed harvesting is done from existing grasslands/
rangelands and specialist system, in which seed
production fodder crop is planted for seed
production. This system requires technical guidance
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to grow the crop. For successful working of this
system, it requires an assured market and reasonable
prices for the seed (Malviya et al., 2013). The seed
production in a specialist system requires a certain
package of practices to follow for enhanced seed
yield. To achieve standard seed quality, proper
isolation has to be followed along with regular
roguing off-types volunteer plants.

Fodder crops in cropping systems

Besides continuous cultivation of rice-wheat causes
deterioration of soil health, ultimately resulting in
decreased production, the year-round availability of
green fodder is a major challenge in the country.
Therefore, diversification of rice-wheat systems with
fodder crops on a rotational basis, as suggested by
various workers (Banjara ef al., 2021; Banjara,
Bohra, Kumar, Singh, et al., 2021; Singh et al.,
2019), can be adopted as a strategy for ensuring year-
round fodder availability in India. The need for
diversification of age-old rice-wheat cropping
systems has also been reported by various workers
(Bohra et al., 2007; Singh et al., 2019). The year-
round supply of green fodder will be a boon to
farmers for increasing their farm production and
profitability, as majority of the households (71%)
undertake crop +livestock farming. Sudan grass
(Sorghum x drummondii[Steud.] Millsp. and Chase)
with its tremendous capacity to produce higher
biomass is a good option during summer and rainy
season (Hazary et al., 2015; Yadav et al.,2007). In
the subsequent rabi season, the choice for the green
fodder crops are berseem, oats (multi-cut) and dual-
purpose barley (Kaur et al., 2018). Napier grass
(Pennisetum purpureum Schumach.), having quick
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re-growth after cutting, is a good option as perennial
fodder crop (Negawo et al., 2017; Rusdy, 2016).
Depending upon the area under fodder crops and
the composition of crop + livestock integrated
farming system, the choice of crops can be made to
ensure year year-round fodder availability. The
cropping system with fodder crops provides a
potential alternative to overcome the fodder problem
as it utilizes the resources more efficiently. It also
provides a balanced diet to the animals, due to
inclusion of legume and cereal fodder crops together
(Kadam et al., 2017).

Different fodder crop production from marginal
lands

Compared to small, medium, and big farmers,
marginal farmers had the highest yields of the green
fodder crops sorghum, bajra, barseem, maize, and
Napier. In contrast, small and medium farmers
produced more green fodder from cowpeas than
marginal and big farms did. Fuel wood, fodder, and
other items cannot be produced on the restricted
arable area that can be used for crop production. To
supply the demand for these related products, India
must employ its approximately 121 million hectares
of degraded land through agro forestry systems.
Large parts of arid and semi-arid regions are also
still devoid of vegetation because of salinity or a
lack of water. It has been determined and tested that
a number of forest tree, shrub, and grass species may
flourish in these troublesome regions. By using the
right planting methods and stress-tolerant species,
these can be converted into a sustainable fodder-
producing vegetative cover (Dagar and Minhas,
2016). Numerous nitrogen-fixing tree and fodder
species can be cultivated effectively in erosion-prone
locations, and the majority of the rainwater (which
is present during a few wet spells) can be stopped
into the deeper soil strata. In this approach, trees
use the deeply percolated water and grasses and
shrubs use the moisture from the upper 2 m strata.
As a result, dry places can develop deep-rooted
species like Khejri (Prosopis cineraria, known as
the “life tree of the desert”) and the shrub Ziziphus
nummularia, both of which make good feed. Without
hindering the establishment of trees, these grasses



[Vol. 21(2), May-August, 2023]

may yield 2.2-3.8 tonnes of dry fodder per hectare
per year (Dagar, 2017). India has open forests with
a canopy density of less than 0.4 on about 29 million
hectares of land. This wide stretch of land can be
used to grow fodder without causing any harm to
the existing trees, much like an understory on
partially shaded terrain. To improve the year-round
fodder, special attention should be paid to bunds,
ponds, embankments, basins of plantation and
horticulture crops, hedges with fodder crops, and
other non-cropped areas of agricultural land that are
not farmed.

CONCLUSION

The review highlights several research studies on
various green fodder crops in India. The study
reflects the feed consumption rates for different
livestock functions at the national level, and
associated demand for different types of feed. It was
concluded that the land allocation for cultivation of
fodder crops is approximately 5% of the gross
cropped area. At present, there is a deficit of 62.7%
green fodder, 23% dry fodder, and 64% concentrate
feed. The estimates of demand could help in
resolving the controversy regarding the utilization
of food grain used as feed, which varies widely
depending on the assumptions made. These estimates
will provide a sound basis for determining the input-
output relations for the livestock sector. It can also
used by the Central Statistical Organization (CSO)
for the estimation of the gross domestic product
(GDP) from the livestock sector. Estimates of
demand for different feeds could play a pivotal role
for policymakers to design trade strategies for
maximizing benefits from livestock production.
Finally, the feeding practices do not change in the
short run, and the estimated feeding rates could serve
as a benchmark that can be updated periodically to
estimate the feed demand.
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