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FOREWORD

Forage crops are the important component of the livestock based 
farming system. Availability of the green fodder determines the 
productivity and profitability of the livestock rearing. Fodder and 
feeds constitutes about 60% of the total cost of milk production. Cost 
of milk production can be significantly lowered by improving feeding 
system based on green fodder and replacing ingredients of 
concentrate with leaf meal and enriched complete feed block. 
Division of Crop Production at IGFRI while pursuing its mandate for 

development of technique for raising cultivated forage crops and grasses of annual and 
perennial nature, has developed the package of practices of different crops. This 
technology bulletin is dedicated to management of forage crops, which will be helpful in 
filling the knowledge gap on fodder production techniques in different agroecoregions. 

I am happy that authors have made remarkable effort in bringing this document in the 
Golden Jubilee year of the Institute. I appreciate their effort and congratulate them for 
this accomplishment. I am sure that this information will be useful to different stake 
holders, livestock keepers and other clientale groups involved in fodder production and 
livestock management.  

(P.K. Ghosh)

Director
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PREFACE

The country inhabits 15% of world livestock population on 2% geographical area, which 
itself is an indicative of the extent of livestock pressure on our resources in comparison to 
other countries. Due to competing land use, area under cultivated fodder is static to 
around 8.4 mha since last two decades. This sector with its burden of limitation can 
hardly compete with other sectors of agriculture. Hence, only option available is to 
catalyze vertical increase in the fodder production to meet out the ever increasing 
demand of the fodder for economic livestock production. At present the productivity of 
cultivated fodder crops is low, due to least attention and allocation of minimal production 
resources on one hand and non availability of the production techniques to stake holders 
involved in the forage resource development on the other. This needs to be tackled by 
educating the farmers about the production packages of fodder crops like selection of 
appropriate forage species, varieties and management techniques to sustain forage yields 
and soil fertility. 

The country has varied agro climatic conditions as well as farming situation. In these 
circumstances the objective of improving the forage productivity is complicated. In this 
bulletin, attempt has been made to present important forage of annual and perennial 
nature, their updated fodder production techniques for different regions. This 
compilation contains perennial grasses and legumes, annual cereals and legumes 
suitable for cultivated fodder production. Each crop has been dealt in concise manner to 
accommodate the information on sowing technique, varieties, nutrient management, 
water management, plant protection, quality attributes and harvesting.

No efforts have been spared in presenting all the information on the forage crop 
production available in a cleare and concise manner. Any error, if observed, may be due 
to chance only. Authors will appreciate comments and suggestions for further 
improvement of the compilation. We gratefully express our thanks to the scientists and 
staff who have contributed in the preparation of the manuscript. We also express our 
thanks to Dr. P. K. Ghosh, Director, IGFRI, for his constant help and encouragement in 
bringing out this publication.

Authors
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2.  NON-LEGUMINOUS CULTIVATED CROPS :

SEASONAL FORAGES

Forage Crops and Their Management 2

1. INTRODUCTION

The total area under cultivated fodder is only 8.4 m ha (5.23%) which is static since last 
two decades. The fodder production in the country is not sufficient to meet the 
requirements of the growing livestock population and also the forages offered to animal 
are mostly of poor quality. At present, the country faces a net deficit of 61.1% green 
fodder, 21.9% dry crop residues and 64% feeds. This gap in demand and supply may 
further rise due to consistent growth of livestock population at the rate of 1.23% in the 
coming years. Composition of livestock is also changing with shift towards small 
ruminants due to high growth in meat sector. Buffalos and goats are attaining major 

importance. 

These projections outline the importance of the feed and fodder production. Green 
fodders play important role in the profitability of the livestock production. The objective 
of the increased milk production can be met only through ensuring availability of good 
quality fodder in balanced ratio. The present availability of green fodder from cultivated 
areas and pastures is 462.05 million tonnes, which includes supplementation from 
sugarcane tops and seasonal weeds. Similarly, in case of dry fodder, total availability is 
393.88 million tones, which constitutes straw of cereal crops like rice, wheat, barley, 
maize, sorghum, pearl millet and other crops like groundnut and chickpea and dry grass 
from grazing lands and forests. A vast array of forage species are grown under varying 
management situations in different agro-ecological regions of the country. Due to 
flexible growing duration, forages offer ample scope in contingent crop planning as short 
duration, catch/ inter crop or alley crop under different resource use situations.

But productivity of cultivated fodder crops is low, as these are getting least attention in 
allocation of production resources and lack of information on recent development in 
production techniques. This needs to be tackled by educating the forage growers about 
the recent development in production technique of the fodder crops in a complete 
package. 

thBy the end of 12  Plan, demand for milk is expected to increase to 141 
million tons and for meat, eggs and fish together to15.8 million tons. 

In this technology bulletin, empahsis has been given on the kharif season crops 
like guinea grass, napier bajra hybrid, para grass (grasses), sorghum, pearl millet, maize, 
teosinte (cereals), cowpea and guar (legumes); and Rabi season crops like oat (cereals), 
berseem, lucerne and rice bean (legumes). Thus, it will be helpful in meeting the overall 
objective of providing adequate green and dry forage for balanced feeding to meet the 
demand of meat, milk and other products. The tailor made information presented 
hereafter will be helpful for informed decision making by the farmers, students, and 
development agencies, forage research and development personels.

Forage Crops and Their Management 1
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Sowing time 

Single or double cut varieties are sown with the onset of monsoon in June-July. Multi cut 
types are sown during March-April in areas with irrigation facility which provides four 
cuts till September-October in northern India. However, in southern India, where 
minimum temperatures do not fall below 15°C, it is grown during Rabi season also in the 
month of October-November. For 
summer sowing of multi cut types, 
mid March to mid April is the best 
period, while for monsoon season 
crop, sowing should be done 

th th
preferably between 25  June and 10  
July.

Seed rate and sowing method

Sowing should be done at distance of 
25-30 cm row to row using a seed rate 
of 35-40 kg/ha for bold seeded 
varieties. For small seeded Sudan types, a seed rate of 25-30 kg/ha is sufficient. The seed 
should not be placed more than 2.0 - 2.5 cm depth.

Intercropping

Intercropping of sorghum with forage legumes, improves quality of fodder and soil 
health. Forage legumes like cowpea and guar are commonly grown in association. Row 
proportion of 2:2 has been found ideal for balanced green biomass production and forage 
quality.
Cropping systems 

Promising cropping systems
 

Green fodder production 
potential (t/ha)

 Central and Western Region
  Cowpea –

 
Sorghum + Cowpea –

 
Berseem (semi arid sandy soil)

 
211

 Sorghum + Cowpea –

 

Berseem + Mustard-

 

Sorghum + Cowpea 
(sub humid, black soil)

 

168

 
Eastern Region

  
Maize + Cowpea –

 

Sorghum + Cowpea –

 

Berseem + Mustard

 
(sub humid, red acidic soils)

 

96

 Southern Region

  

Sorghum + Cowpea – Maize + Cowpea – Maize + Cowpea 110
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  HC-136, Raj. Chari-
 

1, Raj Chari-2 Long 
duration)

 

Whole country 
 

37-50

Double cut

 CO-27 Tamil Nadu 45-65
AS-16 Gujarat 40-60

2.1 SORGHUM

Common name: Jowar / Chari

Botanical name: Sorghum bicolor (L.) Moench.

Sorghum is the most important forage crop of the country. It can be grown over a wide 

range of soils in central, western and southern India. It is nutritious and palatable and can 

be fed as green, dry or as conserved fodder in the form of silage or hay. On an average it 

contains 9-10 % crude protein (CP), 65-65 %, neutral detergent fibre (NDF), 37-42 % 

acid detergent fibre (ADF), 32 % cellulose and 21-23 % hemi cellulose on dry matter 

basis when harvested at 50 % 

flowering stage. Since, it is largely 

grown for grain, therefore, stover is 

used for feeding the animals. Its 

stover contains 6.0-6.4 % crude 

protein and 32-36 % crude fibre. To 

overcome the possibility of HCN 

poisoning, the crop should be 

properly irrigated during summer 

and harvested only after 40-45 days 

of growth. 

Soil and its preparation 

Well drained sandy loam to loam soils with a pH range of 6.5 to 7.5 are ideally suited for 

its cultivation. The field should be thoroughly prepared and leveled to make weeds free 

sowing. Better crop stand and growth is obtained on well-prepared soils. One ploughing 

with soil turning plough followed by two harrowings (crosswise) and planking is 

sufficient to get a good seed bed. The crop can't tolerate longer water stagnation hence, 

provision of good drainage is essential. 
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Varieties 

Varieties  Areas of cultivation  Green fodder (t/ha)
Single cut  
PC-6,  PC-9,  PC-23, HC-136,  HC-171, 
HC- 260 (Early to medium duration)

Whole country  35-50

   
U.P. Chari-

 
1, UP Chari -2, Pusa Chari -1, 

MP Chari
U.P., Maharashtra, 
A.P. & Tamil Nadu

35-45
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Harvesting management 

The crop should be harvested at 60-75 days of sowing (50% flowering stage) in case of 
single cut varieties. In case of multicut varieties, harvesting has to be done for first cut at 
40-45 days and subsequent cut at 30 days of intervals.

Forage Crops and Their Management 6

Nutrient management

The field should be manured with 10 t FYM/ha to meet requirement of secondary and 

micro nutrients. In single cut varieties, basal application of 60:30:30 kg N: P O : K O per 2 5 2

hectare should be given at sowing time followed by top dressing with 30 kg N/ha, one 

month after sowing. In low rainfall and rainfed areas, 60 kg N/ha is applied at sowing 

time. In case of two cuts and multicut, dose of 60:60:60 kg & 70:30:30 kg N: P O : 2 5

K O/ha, respectively, as basal should be applied. Top dressing of 50 kg N/ha should be 2

done after each cut. For better crop performance, 20-30 N/ha may be applied coinciding 

with rainfall at 30-35day stage. If crop suffers due to dry spell, spraying of 2% urea 

solution should be done. In sulphur deficient soils (below 10 ppm available S), the 

application of 40-60 kg S/ha is advantageous not only for improving biomass production 

but quality of the fodder also. Application of Azotobactor alongwith inorganic nutrients 

favourably affect growth and yield. 

Water management

Rainy season (July) sown crop may require 1-2 irrigations depending upon distribution 

of rains. For summer sown crop, 5-6 irrigations are required due to high evaporative 

demand. In southern region Rabi season crops, require about 4 irrigations for better 

performance of the crop.

Weed management

Sorghum is infected with many seasonal weeds and crop weed competition is more 

during 30-35 day stage. One hoeing through weeder cum mulcher at 3-4 weeks crop 

stage is very effective to control the weeds in sorghum. Pre-emergence application of 

atrazine @ 0.50 kg a.i. /ha in 600 litres of water is very effective. This should be applied 

only in pure crop of sorghum. In intercropping of sorghum with legumes, pre emergence 

spraying of alachlor @ 1.0 kg a.i. /ha is recommended for effective management of 

weeds.

Disease and insect- pest management

Sorghum is infected by number of insects and disease pathogens. Some of the important 
diseases are Anthracnose, Sooty stripe and Zonate leaf spot. Among insects, shoot fly, 
stem borer and sorghum midge are important. In forage sorghum, use of chemicals for 
control of insect-pest diseases may not be a safe option. Therefore, field samitation, use 
of healthy seed and seed treatment with Thiram @ 3 g/kg seed is recommended. To avoid 
diseases and pests, resistant varieties are to be grown. Summer sown crop is very 
susceptible to shoot fly and it may be controlled by Carbofuran 3G @ 3-4 kg/ha applied 
in trench at sowing time. To avoid attack of stem borers, crop should be sown during July 
as it is not attacked by the borers during rainy season. 
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atrazine @ 0.50 kg a.i. /ha in 600 litres of water is very effective. This should be applied 

only in pure crop of sorghum. In intercropping of sorghum with legumes, pre emergence 

spraying of alachlor @ 1.0 kg a.i. /ha is recommended for effective management of 

weeds.

Disease and insect- pest management

Sorghum is infected by number of insects and disease pathogens. Some of the important 
diseases are Anthracnose, Sooty stripe and Zonate leaf spot. Among insects, shoot fly, 
stem borer and sorghum midge are important. In forage sorghum, use of chemicals for 
control of insect-pest diseases may not be a safe option. Therefore, field samitation, use 
of healthy seed and seed treatment with Thiram @ 3 g/kg seed is recommended. To avoid 
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susceptible to shoot fly and it may be controlled by Carbofuran 3G @ 3-4 kg/ha applied 
in trench at sowing time. To avoid attack of stem borers, crop should be sown during July 
as it is not attacked by the borers during rainy season. 
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Sowing time 

For summer sowing, March to mid April is the best period. Monsoon season crop should 
be sown preferably during first fortnight of July after commencement of rains. In 
southern India, it is grown during rabi season and sowing is done in October-November.

Seed rate and sowing method

Sowing should be done in lines at 
distance of 25 cm row to row, using a 
seed rate of 10-12 kg/ha. Being small 
seeded crop, its seeds should not be 
placed more than 1.5-2.0 cm deep. 
The seed should be treated with 
Agrosan GN or Thiram @ 3.0 gm/kg 
seed before sowing to control seed 
borne pathogens.

Intercropping

Forage pearl millet is grown in association with guar, cowpea and lablab in semi-arid to 
arid areas. The intercropping of pearl millet + cowpea in 1:1 row ratio has been found 
superior in most of the growing situations.

Cropping systems

Promising cropping system  Green fodder yield 
(t/ha)

Eastern Region   
Pearl millet

 
+ Cowpea –

 
Maize + Cowpea –

 
Oats (Sub humid 

red acidic soils)
 

102
 

Northern Region
  Pearl millet + Cowpea (Rainfed) 35

   Pearl millet

 
+ Cowpea -

 
Berseem (Irrigated)

 
115

 Central and Western Region

  Pearl millet

 

+ Cowpea –

 

mustard (Rainfed)

 Pearl millet + Cowpea – Berseem – Sorghum + Cowpea 
(Irrigated)

40
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Nutrient management

Application of 10 t FYM/ha to the crop match the requirement of secondary & micro 

nutrients. Basal application of 50:30:30 kg N: P O : K O/ha should be given at sowing 2 5 2

time followed by top dressing with 30kg N/ha one month after sowing. In rainfed 

situation, 20-30 kg N/ha may be applied coinciding with rain at 30-35 day stage. If dry 

spell prevails, spraying of 2 % urea solution should be done for quicker biomass 

production. Azospirillum treated seed improves the yield and saves 15-20 % lesser 

Nitrogenous fertilizers.
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Varieties 

Varieties  Areas of cultivation  Green Fodder 
(t/ha)

Single cut  
Raj Bajra Chari -2

 
Entire bajra growing

 
tract

 
35-40

CO-8
 

All India
 

35-50
APFB -2

 
Andhra Pradesh

 
30-40

GFB -1
 

Gujarat
 

30-40
NDFB-2

 
North - East Zone

 
35-40

Dual Purpose

 Avika bajra -1

 

Central India

 

35-40
Multicut types

 
Giant bajra All India 55-100
Pro agro No. 1 All India 65-95

2.2 PEARL MILLET

Common name: Bajra

Botanical name: Pennisetum glaucum L.

Pearl millet is important forage of tropical climate grown over a wide range of soils. It is 
nutritious and palatable and can be 
fed as green, dry or as conserved 
fodder in the form of silage or hay. 
On an average it contains 7-10 % 
crude protein, 56-64 %, neutral 
detergent fibre, 38-41 % acid 
detergent fibre, 33-34 % cellulose 
and 18-23 % hemi cellulose on dry 
matter basis when harvested at 50 % 
flowering stage. It survives well in 
condition of soil moisture stress and 
performs better than sorghum.  

Soil and its preparation 

Well-drained sandy loam to loam soils with a pH range of 6.5 to 7.5 are ideally suited for 
its growth. The crop does not tolerate soil acidity. The field should be thoroughly 
prepared and leveled for weeds free sowing. Better crop stand and growth is obtained on 
well-prepared soils. One ploughing followed by two harrowings (crosswise) and 
planking are sufficient to get a good seed bed. The crop can't tolerate longer water 
stagnation hence, good drainage facility is important. 
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its growth. The crop does not tolerate soil acidity. The field should be thoroughly 
prepared and leveled for weeds free sowing. Better crop stand and growth is obtained on 
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2.3 MAIZE

Common name: Makka

Botanical name: Zea mays L.

Maize is an ideal forage crop grown 
throughout the country. It is quick 
growing, high yielding and provides 
palatable and nutritious forage which 
can be fed at any stage of growth 
without any risk to animals. Maize 
produces good quality herbaceous 
fodder with high digestibility. On an 
average, it contains 9-10% crude 
protein, 60-64% neutral detergent 
fibre, 38-41% acid detergent fibre, 
28-30% cellulose and 23-25% hemi cellulose on dry matter basis when harvested at milk 
to early-dough stage. It can be fed as green or dry and makes excellent silage.

Soil and its preparation 

Well-drained, leveled and fertile loamy soil with neutral to slightly acidic reaction is best 
suited for growth of maize. It is susceptible to water stagnation and moisture stress. One 
operation with soil turning plough followed by two cross harrowing and leveling are 
adequate to get a weed free and leveled seed bed. 

Varieties

 

  

Varieties  Areas of cultivation  Green fodder (t/ha)
African Tall  Entire country  55-80
Vijai, Moti and Jawahar composite  Entire country  35-47
J-I006

 
Punjab

 
45-55

VL-54
 

Hilly areas
 

30-45
APFM-8

 
South zone

 
35-40

Pratap Makka Chari-6 North-west zone 45-50

Sowing time 

In irrigated areas, last week of February to last week of March is the appropriate time for 
summer sowing. Rainy season crop is sown with the beginning of rains in June-July. In 
eastern and southern parts of the country, rabi crop is sown in October-November 
particularly. However, in hills, sowing is taken up in May which provides fodder during 
July-August. 
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Water management

July sown rainy season crop may also need 1-2 irrigations, depending upon distribution 

of rains. For summer sown crop 4-5 irrigations are required due to high evaporative 

demand. 

Weed management 

One hoeing through weeder cum mulcher at critical crop stage i.e. 3-4 weeks is very 

effective to control the weeds. Use of herbicide like atrazine @ 0.50 kg a.i. /ha as pre-

emergence in 600 litres of water controls the weeds effectively. This should be applied 

only in pure crop of pearl millet. In intercropping of pearl millet with cowpea or guar, pre 

emergence spraying of alachlor @ 1.0 kg a.i. /ha should be done.

Disease and insect-pest management

Pearl millet is attacked by number of insects & disease pathogens. Ergot, downy mildew 

and smut are most common diseases. In forage pearl millet dependence on chemicals for 

control of insect-pest and diseases is not preferred. Hence, seed dressing with Metalaxyl 

@ 2.0 g/kg seeds or spray of Ridomil @1000 ppm is considered as effective control 

method. Shoot fly is the common insect attacking the pearl millet, which can be 

controlled with spray of Carbofuran @ 125 ml per hectare. Clean cultivation and seed 

treatment are adopted for reducing the damage from insect-pest and diseases in forage 

pearl millet.  

Harvesting management

Harvesting of single cut varieties is to be done at 55 - 60 days after sowing (initiation of 

flowering). Whereas, in case of multicut varieties, first cut at 40-45 days after sowing and 

subsequent cuts are taken at 30 days of interval.
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Pre-emergence spray of Atrazine @ 0.75-1.00 kg a.i. /ha in 600 litres of water ensures 
effective control of weeds. 

Disease and insect-pest management 

In maize downey mildew, bacterial stalk rot and brown spot are important diseases. 
Downey mildew, which can easily be identified with symptoms like narrow, chlorotic or 
yellowish stripe, later developing in brown lesions. The disease is seed borne and may be 
controlled by seed treatment with Thiram @ 2g/kg seed. The bacterial stalk rot in which 
plant shows rotting from base of stalks upward or from the top downward can be 
controlled  by soil trenching with bleaching powder@ 3g/10 L water. The brown spot in 
which lower parts of plants appear slightly bleached is caused due to water stagnation; 
draining of excess water controls the disease. For avoiding the disease & insect-pest 
attack, clean cultivation, healthy seed and seed treatment are better option.

Harvesting management

The crop is ready for harvest at silk stage (60-75 DAS) for fodder purpose, which 
continues up to milk stage. The early harvesting though produce good quality fodder but 
yield is reduced, whereas the fodder quality is adversely affected due to late harvesting.
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Seed rate and sowing method 

Maize is a bold seeded crop and hence, the seed rate of the crop depends upon the size of 
the seed. Normally 40-50 kg of seed rate is recommended for optimum plant stand in a 
hectare. The seed should be sown in lines spaced at 30-40 cm. 

Inter cropping

Maize is inter-cropped with cowpea and it is preferred in entire growing tracts. For 
intercrop, 30 kg maize + 20 kg cowpea/ha should be sown in paired alternate rows (2:2).

Cropping systems

Promising cropping systems Green fodder production 
potential (t/ha)  

Eastern Region  
Maize + Cowpea –

 
Sorghum + Cowpea –

 
Berseem + Mustard

 (sub humid, red acidic soils)
 

96
 

Southern Region
  Sorghum + Cowpea –

 
Maize + Cowpea –

 
Maize + Cowpea 

(semi-arid, black soil)

 

110

 
Northern Region

  Dinanath grass -

 

Berseem -

 

Maize + Cowpea

 

210

 
Maize + Cowpea – Oats – Maize + Cowpea 170
Maize + Cowpea – Berseem – Maize + Cowpea 200

Nutrient management

For fodder field should be manured with 12-15 t/ha FYM and 80-100 kg N + 40 kg 
P O /ha. Half of the N dose should be given at sowing and remaining half at knee high 2 5

stage of the crop. In zinc deficient soils (below 0.56 ppm Zn), 15-20 kg zinc sulphate per 
hectare should also be broad coasted at the time of sowing. For mixed crop, 35 kg N+40 
kg P O /ha should be added at sowing time and another 35 kg N at knee high stage of the 2 5

crop. Use of biofertilizer like Azospirillum and Azotobactor with inorganic fertilizer is 
beneficial. Biofertilizers saves 15-20% of fertilizer nitrogen. 

Water management

The maize crop is comparatively more sensitive to excess moisture stress. It requires 5-6 
irrigations at 10-12 days interval during summer season, 3-4 during winter and 1-2 
during rainy season. In excess rainfall areas, proper drainage facility should be assured. 
In areas, where water stagnation is more than 15 days, ridge planting should be done. 

Weed management 

Maize suffers due to weed menace in early growth stage of 35-40 days. During this 
period, crop should be free from weeds for better plant stand and subsequent growth. At 
3-4 weeks crop stage, hoeing with weeder cum mulcher controls the weeds effectively. 
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Cropping system

Promising crop rotations are Teosinte + Cowpea- Berseem + Mustard- Sorghum + 
Cowpea and Teosinte + Cowpea- Berseem + Mustard- Maize + Cowpea.

Nutrient management

Basal application of 60:30 kg N: P O /ha should be given at sowing time followed by top 2 5

dressing with 20-30 kg N/ha one month after sowing coinciding with rainfall.

Water management

In case of long dry spell, rainy season crop may also need 1-2 irrigations and in summer 
sown crop, 7-8 irrigations are required.

Weed management

At 3-4 weeks crop stage, hoeing with weeder cum mulcher control the weeds effectively. 
Pre-emergence spray of Atrazine @ 0.75 kg a.i./ha in 600 litres of water ensures effective 
control of weeds. 

Disease and insect-pest management

As such teosinte is not having serious insect-pest or disease problem. 

Harvesting management

For fodder purpose, the first cut should be taken 60-70 days after sowing and 
subsequently 40-45 days after previous harvest.
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Sowing time

For summer sowing March to mid April is the best period, while monsoon season crop 
should be sown between June- July after onset of monsoon. 

Seed rate and sowing method 

Sowing should be done by drill through kera/pora method at distance of 25-30 cm row to 
row using a seed rate of 35-40 kg/ha followed by heavy planking. The seed should be 
treated with Agrosan GN or Thiram @ 3.0 gm/kg seed.

2.4 TEOSINTE

Common name: Makchari  

Botanical name-: Euchlaena mexicana 

Teosinte is an excellent multicut 
fodder and grows well in warm 
regions with high humidity and 
rainfall. The crop resembles maize 
but distinguishable by its profuse 
tillering. It is well adapted to humid 
tropics and subtropics. It produces 
tillers profusely and has dark green 
narrow leaves which remain green for 
a longer period. Teosinte can be fed as 
green, dry or as conserved fodder in 
the form of silage or hay. The crop is suitable to be grown in acidic soil and in areas where 
water stagnates. 

Soil and its preparation 

Well-drained sandy loam to loam soils with a pH range of 5.5 to 7.0 are ideally suited for 
its growth. The field should be thoroughly prepared for weed free sowing. One 
ploughing with mould board plough followed by two harrowings (crosswise) and 
planking are sufficient to get a good seed bed. 

Varieties 

Varieties  Areas of cultivation  Green fodder (t/ ha)

Improved Teosinte  All India  40-50

TL-1 & TL -16
 

Punjab
 

35-45
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Water management 

In case of prolonged drought spell, irrigation may be given at 15 days interval when 
sowing is done in the month of May - June. 

Weed Management 

Crop should be kept weed free up to 30 days stage through one hand hoeing/weeding at 
25 days stage.

Diseases and insect-pest management 

Although no important insect-pest is observed in this crop but seed treatment and field 
sanitation plays an important role in increasing productivity.

Harvesting management 

First cutting of the crop can be taken at 45 days after sowing or transplanting and 
subsequent cuts are taken at every 30 days interval at a height of 25 cm from the ground 
level. A good crop yields 400–450 q/ha green forage. For seed production it takes 
150–160 days to mature.
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2.5 JOB'S TEAR

Common name: Coix

Botanical name: Coix lacryma Jobi

It is a non-leguminous fodder crop with very good tillering capacity and lush green 

leaves. Due to high regeneration 

potential, it is used as multi cut 

fodder. It prefers warm, moist 

climate and can be grown around the 

rice bunds also. The dry matter 

content is 10-11 % and it is highly 

resistant to diseases and pests. 

Soil and its preparation 

It requires rich and fertile soil for 

best growth. Marshy low lying areas 

are suitable for this crop. It can tolerate salinity and water submergence. It prefers a well-

prepared seed-bed. One deep ploughing with soil turning plough and 2-3 ploughing with 

deshi plough or cultivator followed by planking is enough for weed free seed bed 

preparation.

Varieties 

KCA-3, KCA-4 and Bidhan Coix-1 are promising varieties which has been identified for 

north eastern and north hill region of the country. 

Sowing time 

The most appropriate time for sowing of coix is month of June. 

Seed rate and sowing method  

For planting of one hectare area 30-40 kg seed of coix is required. Seed should be sown in 

rows 40 cm apart and at plant to plant spacing of 15 cm. In submerged or water stagnant 

areas, for better crop establishment seedlings should be transplanted. 

Nutrient management 

For better growth, crop should be fertilized with 80:40:40 kg NPK/ha. 40 kg N alongwith 

full dose of P & K should be applied at the time of sowing and rest amount of nitrogen 

should be aplied in two equal splits just after each cut.
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Nutrient management

At the time of sowing a basal dose of 30 kg N and 30 kg P O /ha should be applied in 2 5

bands prior to planting. Subsequently, 30 kg N/ha should be top dressed just after 45 days 
after sowing. 

Water management

The grass should be planted in well moist soil condition. In event of long drought spell, 
the irrigation is needed during monsoon season.

Weed Management 

Regular hand weeding/hoeing ensures good aeration and crop growth as well as control 
the weed growth. Therefore, one weeding with khurpi or weeder cum mulcher at 30 day 
crop stage is essential.  The seed bed should be kept weed free up to initial 45 days crop 
stage.

Insect-pest and disease management

Usually Dinanath grass is not affected by any insect pest and diseases but sowing of 
healthy seeds is required for better crop growth.

Harvesting management

First cut at 70-75 days after planting and subsequent cuts are obtained at 40-45 days after 
previous cut. Well managed crop of Dinanath grass produces 30 – 35 t/ha green biomass.
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2.6 DINANATH GRASS

Common name: Dinanath grass

Botanical name: Pennisetum pedicellatum Trin.

It is an erect and fast growing annual fodder grass. It requires hot and humid climate for 
its growth. It has profuse tillering 
ability and leaves remain green for 
longer time. Its herbage is more 
palatable and nutritive and can be 
fed as silage as well as hay. 

Soil and its preparation 

It thrives well under all types of soil 
but loamy soils are most suitable. 
Normally 2-3 harrowings are 
sufficient for its proper seed bed 
preparation.

Varieties 

Varieties  Area of cultivation  Green fodder yield (t/ha)
Bundel Dinanath-1  Entire growing area  30-35  
Bundel Dinanath-2  Entire growing area  25-30  
Pusa-19

 
Entire growing area

 
35-45

 
TNDN-1 Southern states 40-50

Sowing time 

It can be successfully cultivated during rainy season. The crop should be sown just after 
the onset of monsoon. Sowing during mid June to July is best for proper crop 
establishment.

Seed rate and sowing method

A seed rate of 3-4 kg/ha is sufficient for proper plant stand. A well-prepared and weed-
free seed bed is required for good establishment. For best results, the seed should be 
sown in rows 25 cm apart. The sowing can also be done by raising of nursery. About 
40000 seedlings/ha at 50 cm x 50 cm are planted for getting uniform stand.

Cropping system:

Promising cropping system are Dinanath grass – Berseem - Maize + Cowpea, Dinanath 
grass + Pigeonpea and Dinanath grass + Cowpea – Lucerne. 
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Sowing time

Normal sowing time of oat is mid October to end of November in North-west to East 
zone of the country. For regular supply of fodder during December to March, staggered 
sowing is advocated. With delay in sowing, yield levels and number of cuts are affected 
in multi-cut varieties.

Seed rate and sowing method 

A seed rate of 80-100 kg/ha is recommended for uniform crop stand in oat. Sowing of oat 
seed should preferably be done in line with seed drill or pora/kera behind the plough. 
Low tillering varieties should be sown with 20-25 cm row spacing while profuse tillering 
type should be sown with 30 cm row spacing.

Cropping systems

In almost all cropping zones, oat is taken in fodder based rotations. The important and 
potential crop sequences are; Sorghum + Cowpea – Oat, Sorghum – Oat + Berseem, 
Maize + Cowpea – Oats – Maize + Cowpea and Sorghum – Oat (multicut).

Nutrient management

The crop should be manured substantially with 15 t FYM/ha before 15-20 days of 

sowing. Nutrient requirement of oats for two cuts and multicut is 120 kg N, 40 kg P O  2 5

and 180 kg N, 60 kg P O , 40 kg K O/ha, respectively. In case of single and two cut, 80 kg 2 5 2

N and 40 kg P O /ha and in case of multicut, 100-120 kg N, 40 kg P O  and 40 kg K O/ha 2 5 2 5 2

should be applied as basal. Rest of the nitrogen should be applied @ 40 kg N/ha after each 

cut as per the cutting schedule followed with the varieties.

Water management

Oats require 4-5 irrigations including the pre-sowing irrigation. If soil is dry, first 

irrigation is to be given before preparing the seedbed. Next irrigation may be given at 20-

25 days after sowing. Timely irrigation improves the tillering remarkably, which 

contributes to higher forage yield. In total, 7-8 irrigation for multicut varieties are 

required.

Weed management

Oat is heavily infested with winter season grassy and broad-leaved weeds, similar to 

those mostly found in wheat crop. Effective control of weeds in oats can be obtained with 

  
  Bundel Jai-2004

 

Entire oat growing tract

 

45-50
Harita (RU-19)

 

Maharashtra

 

50-60
Bundel Jai-99-1 Hilly zone 30-35
Bundel Jai-2001-3 North west and south zone 50-55
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2.7 OATS

Common name: Jai

Botanical name: Avena sativa L.

Oat is one of the most important cereal fodder crops of rabi season in North, Central and 
West Zone of the country. It provides soft and palatable fodder. The chemical 
composition of green fodder varies 
with the stage of harvest. Its fodder, 
on dry matter basis contains 10.0 -
11.5 % crude protein, 55-63 % 
neutral detergent fibre, 30-32 % acid 
detergent fibre, 22.0-23.5 % 
cellulose and 17-20 % hemi-
cellulose when harvested at 50 % 
flowering stage of crop.  Oat is also 
used as straw, hay or silage. Its grain 
makes a good feed particularly for 
horses, sheep and poultry. Oat requires a long and cool season for its growth; therefore, it 
is successfully grown in the plains and hilly areas of the country. Oat is well adapted to 
temperate environment. Its optimum growth is attained in areas where winter 

otemperature ranges between 15-25 C. Although, it can tolerate frost up to some extent 
but its fodder yield and quality is reduced due to hot and dry conditions.

Soil and its preparation 

Oat performs well on loam to clay loam soil with adequate drainage. It can be grown 
under moderate acidic or saline conditions also. Two to three operations by harrow or 
cultivator followed by planking is sufficient to destroy weeds and create the desired tilth.

Varieties

Variety  Area of cultivation  Green fodder yield 
(t/ha)

HFO-114 & Kent  All oat  growing areas of the country  45-50
OS-6 & OS-7

 
All oat

 
growing areas of the country

 
40-55

Palampur-1 & IGFRI-S-54
 

Himachal Pradesh
 

40-45
UPO-94 & UPO-212

 
All oat

 
growing areas of the country

 
45-60

Bundel Jai-822 (single 
cut)

 

Central zone
 

40-45

Bundel Jai-851 (multi cut)

 

Entire oat growing tract

 

40-50
Bundel Jai-992 North-East and North-West zone 45-50
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3.  NON-LEGUMINOUS CULTIVATED CROPS : 

PERENNIAL FORAGES
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weeder cum mulcher at 4 week crop stage followed by application of 2, 4-D @ 0.37 kg 

a.i./ha at 6 weeks crop stage. Application of Metasulfuron methyl @ 8 gm a.i./ha + one 

hand weeding has been found highly effective among chemical weed control. 

Disease and insect-pest management

Root rot and leaf blotch are major disease in oats. Root rot is characterized by yellow and 

stunted growth of young shoot, in severity embryo or the young seedling may be killed. 

In leaf blotch long brick red blotches appear on young plants in third & fourth leaf stage. 

Seed treatment with Thiram @ 3 gm/kg of seed reduces the infestation of these diseases. 

In addition to diseases, aphids also cause damage to crop by sucking cell sap resulting in 

mottling and distortion of leaf. Application of Dimethoate 30 EC @ 0.03 % prevents 

aphid attack. Care should be taken that the fodder should not fed to animal at least 10 

days after spray of chemicals like Dimethoate. 

Harvesting management

Proper stage of harvesting determines the herbage yield and quality of oat. The 

harvesting of single cut oat varieties is done at 50 % flowering stage. In double cut 

varieties, first cut should be taken at 60 days followed by second cut at 50 % flowering 

stage. However, in multicut varieties, first cut is recommended at 60 days stage, second 

cut at 45 days after first cut and third cut at 50 % flowering. For good re-growth, first cut 

should be taken 8-10 cm above the soil surface. The average green fodder yield from 

single, double and multi-cut varieties of oat ranges from 30-45, 40-55 and 45-60 

tonnes/ha, respectively. If crop is left for seed, after first cut 25 tonnes/ha green fodder 

from first cut and 2.0-2.5 tonnes/ha seed and 2.5-3.0 tonnes/ha straw is obtained.
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NB hybrid selection from IGFRI named as IGFRI-3, IGFRI-6, IGFRI-7 and IGFRI-10 
are promising material for different parts of the country. These are suitable for different 
environments like IGFRI-3 for intercropping, IGFRI-7 for acid soil and IGFRI-10 for 
saline soil condition. Among all IGFRI series, IGFRI-10 has high yield potential (150-
185 t/ha).

Planting time 

The setting of seed does not occur in N-B hybrid; hence, propagation is possible only 
through vegetative cuttings. Planting can be done at any time of year except during 
winter months. February planting is most suitable in areas where assured irrigation 
facility is available. Under rainfed conditions, July-August planting is preferred.

Seeds rate and planting method

It is propagated by stem cuttings with two buds or with rooted slips. About 35000 rooted 
slips or stem cuttings per /hectare are required in sole crop. In intercrop 20,000 rooted 
slips are sufficient to harvest better biomass. Stem cuttings are placed into the soil at an 

0angle of 45 , so that one node is pushed into the soil and one remains above the soil 
surface. The rooted slips are prepared by uprooting a clump, dividing it into rooted tillers 
with small stem. These should be planted in to field with a spacing of 75 cm x 50 cm for 
sole cropping and 100 cm x 50 cm for intercropping. Just after planting, irrigation should 
be given for proper establishment.  

Cropping systems

Promising cropping systems  Green  fodder (t/ha)
North region  
Napier bajra hybrid + Velvet bean -  Berseem + Mustard (Sub 
temperate, humid, red soil)

 Napier bajra hybrid + Berseem (Semi-arid, alluvial soil)
 Napier bajra hybrid + Lucerne (Semi-arid, black soil) 
 

122

 211
176

Central and western region
 Napier bajra hybrid + (Cowpea-Berseem) (Semi-arid, red soil)

 Napier bajra hybrid + (Cowpea-Berseem) (Sub-humid, black soil)

 

255
176

Eastern region

 Napier bajra hybrid (Humid, acidic soil) 

 

106
Southern region
Napier bajra hybrid- Hedge lucerne 225

Nutrient management

It is a exhaustive crop therefore requires heavy amount of organic and inorganic 
fertilizers. 20-25 t FYM/ha should be well mixed in soil at the time of land preparation. 
At planting time, a basal dose of 60 kg N, 50 kg P O  and 40 kg K O/ha should be applied 2 5 2

in bands prior to planting. 30 kg N/ha should be applied after each cut. About 240 kg 
N/ha/year  is required to get higher green biomass from this crop.
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3.1 NAPIER-BAJRA HYBRID

Common name: Sankar napier 

Botanical name: Napier bajra hybrid (Pennisetum glaucum x P. purpureum.)

Hybrid napier is highly valued for its abundant herbage yield, palatability and good 
fodder quality round the year.  It contains 8.7-10.2 % crude protein, 28-30.5% crude fibre 
and 10-11.5 % ash on dry matter 
basis. It grows faster and produces 
more herbage and the stems are hard. 
The oxalate content of some of the 
varieties may be high (up to 3%). 
This can be mitigated by harvesting 
at longer intervals (45-60 days). The 
grass is ideal for feeding as green 
fodder, silage and hay. It grows well 
at high temperatures and can 
withstand the drought conditions for 
fairly long spell. It grows extremely 
well in areas with rainfall of over 1000 mm but it cannot tolerate the flooding /water 

0 
logging. The optimum temperature is 31 C for its growth but it performs well in areas 

0having temperatures above 15  C. It is a tropical grass which can withstand moisture 
stress and high temperatures for a short spell and regenerate with rains. 

Soils and its preparation 

It can grow on wide range of soil with varied fertility status. Being exhaustive species, 
well drained clay loam soils are preferred for the crop. The crop can bear soils acidity to 
limited extent (pH-5.5). It is a long duration crop, hence periodical tillage activities like 
other crops are not possible after the crop occupies the field. Generally 2-3 ploughings 
followed by planking is required to obtain the fine tilth.

Varieties 

Varieties  Area of cultivation  Green fodder yield 
(t/ha)

IGFRI Hybrid napier No. 3 
 

North and Central zone
 

70-100
NB 21

 
Whole country

 
100-160

CO-1

  
South zone

 
300-350

CO-2

 

South zone

 

350-450
CO-3

 

South zone

 

400-450
Yashwant

 

Maharashtra

 

190-250
PBN 83

 

Punjab

 

125-170
APBN-1 Southern region 260-295
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NB hybrid selection from IGFRI named as IGFRI-3, IGFRI-6, IGFRI-7 and IGFRI-10 
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106
Southern region
Napier bajra hybrid- Hedge lucerne 225

Nutrient management

It is a exhaustive crop therefore requires heavy amount of organic and inorganic 
fertilizers. 20-25 t FYM/ha should be well mixed in soil at the time of land preparation. 
At planting time, a basal dose of 60 kg N, 50 kg P O  and 40 kg K O/ha should be applied 2 5 2

in bands prior to planting. 30 kg N/ha should be applied after each cut. About 240 kg 
N/ha/year  is required to get higher green biomass from this crop.
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3.1 NAPIER-BAJRA HYBRID

Common name: Sankar napier 

Botanical name: Napier bajra hybrid (Pennisetum glaucum x P. purpureum.)

Hybrid napier is highly valued for its abundant herbage yield, palatability and good 
fodder quality round the year.  It contains 8.7-10.2 % crude protein, 28-30.5% crude fibre 
and 10-11.5 % ash on dry matter 
basis. It grows faster and produces 
more herbage and the stems are hard. 
The oxalate content of some of the 
varieties may be high (up to 3%). 
This can be mitigated by harvesting 
at longer intervals (45-60 days). The 
grass is ideal for feeding as green 
fodder, silage and hay. It grows well 
at high temperatures and can 
withstand the drought conditions for 
fairly long spell. It grows extremely 
well in areas with rainfall of over 1000 mm but it cannot tolerate the flooding /water 

0 
logging. The optimum temperature is 31 C for its growth but it performs well in areas 

0having temperatures above 15  C. It is a tropical grass which can withstand moisture 
stress and high temperatures for a short spell and regenerate with rains. 

Soils and its preparation 

It can grow on wide range of soil with varied fertility status. Being exhaustive species, 
well drained clay loam soils are preferred for the crop. The crop can bear soils acidity to 
limited extent (pH-5.5). It is a long duration crop, hence periodical tillage activities like 
other crops are not possible after the crop occupies the field. Generally 2-3 ploughings 
followed by planking is required to obtain the fine tilth.

Varieties 

Varieties  Area of cultivation  Green fodder yield 
(t/ha)

IGFRI Hybrid napier No. 3 
 

North and Central zone
 

70-100
NB 21

 
Whole country

 
100-160

CO-1

  
South zone

 
300-350

CO-2

 

South zone

 

350-450
CO-3

 

South zone

 

400-450
Yashwant

 

Maharashtra

 

190-250
PBN 83

 

Punjab

 

125-170
APBN-1 Southern region 260-295
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3.2 GUINEA GRASS

Common name: Guinea grass

Botanical name: Panicum maximum Jacq.

Guinea grass, a tall perennial grass, is native of tropical and sub-tropical Africa. It is 
considered to be the most valuable fodder plant. It has a high leaf stem ratio which makes 
it most palatable grass to livestock. It 
remains green until late winter. It is 
cultivated throughout the country for 
green nutritious fodder. When it is 
leafy and young, it contains 10 % 
crude protein but it falls rapidly with 
delayed harvesting. This can be 
conserved as hay or silage. It grows 
naturally in open grasslands, usually 
under or near trees and shrubs and 
along riverbanks. It is suited to areas 
with an annual rainfall of over 1100 mm, but grows better with moderate (700-900 mm) 
rainfall. It has a deep root system, which allows it to tolerate some extent of drought. 
Guinea grass is extremely tolerant to shading by trees and other pasture species. 

Soil and it preparation 

All types of soils with good drainage are preferred for this grass. Guinea grass adapts to a 
wide range of soils, but grows best on deep soils of medium to high fertility. 2-3 
ploughings followed by planking are essential for good crop.

Varieties 

Varieties  Areas  of cultivation  Green fodder yield 
(t/ha)

Macuenni
 

Kerala (rainfed) 
 

60-80
Hamil

 
South and North-East central India

 
70-85

PGG-1 and PGG-9
 

Hill and North west 
 

70-100
PGG-14

 
Central India

 
95-140

PGG-19 and PGG-101

 
Punjab

 
90-120

CO-1 & CO-2 (Irrigated)

 

Tamil Nadu

 

200-280
Bundel guinea-1

 

Sub temperature hills, North -west, 
central and south zone (rainfed)

60-80

Bundel guinea-2 Entire country (rainfed) 70-90
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Water management 

The crop should be planted in well moist soil condition. During monsoon seasons, the 
irrigation is rarely needed except in event of long monsoon failure. The crop needs 
regular irrigation at an interval of 15-18 days in March to May, at 10-12 days interval in 
summer months. 

Weed management

Regular hand weeding/hoeing and ensures good aeration and crop growth as well as 
control weed growth.

Harvesting management

In NB hybrid, first cut is taken at 60-65 days after planting and subsequent cuts are to be 
taken at 25-30 days interval. With proper management, at least 6-8 cuts can be taken, 
annually. In order to encourage quicker regeneration from the basal buds, stubbles of 10-
15 cm are to be left at the time of harvesting.
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3.2 GUINEA GRASS

Common name: Guinea grass

Botanical name: Panicum maximum Jacq.

Guinea grass, a tall perennial grass, is native of tropical and sub-tropical Africa. It is 
considered to be the most valuable fodder plant. It has a high leaf stem ratio which makes 
it most palatable grass to livestock. It 
remains green until late winter. It is 
cultivated throughout the country for 
green nutritious fodder. When it is 
leafy and young, it contains 10 % 
crude protein but it falls rapidly with 
delayed harvesting. This can be 
conserved as hay or silage. It grows 
naturally in open grasslands, usually 
under or near trees and shrubs and 
along riverbanks. It is suited to areas 
with an annual rainfall of over 1100 mm, but grows better with moderate (700-900 mm) 
rainfall. It has a deep root system, which allows it to tolerate some extent of drought. 
Guinea grass is extremely tolerant to shading by trees and other pasture species. 

Soil and it preparation 

All types of soils with good drainage are preferred for this grass. Guinea grass adapts to a 
wide range of soils, but grows best on deep soils of medium to high fertility. 2-3 
ploughings followed by planking are essential for good crop.
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Water management 

The crop should be planted in well moist soil condition. During monsoon seasons, the 
irrigation is rarely needed except in event of long monsoon failure. The crop needs 
regular irrigation at an interval of 15-18 days in March to May, at 10-12 days interval in 
summer months. 

Weed management

Regular hand weeding/hoeing and ensures good aeration and crop growth as well as 
control weed growth.

Harvesting management

In NB hybrid, first cut is taken at 60-65 days after planting and subsequent cuts are to be 
taken at 25-30 days interval. With proper management, at least 6-8 cuts can be taken, 
annually. In order to encourage quicker regeneration from the basal buds, stubbles of 10-
15 cm are to be left at the time of harvesting.
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Sowing/planting time 

It should be sown in the mid February -July. Planting of rooted slips or seedlings should 
be done in the month of February- March or after onset of monsoon in the month of July.

Seeds rate and planting method

It is propagated by seed as well as rooted slips. About 2.0-2.5 kg seed is sufficient for 

3.3 SETERIA GRASS

Common name: Nandi grass

Botanical name: Seteria sphacelata stapf.

Seteria is a moderate to tall and bunch type grass. It is comparatively good under cool 
season growth and some varieties have good frost tolerance. It is a fast growing perennial 
grass recommended for cool and 
frost prone sub-tropical grasslands. It 
provides nutritious and palatable 
fodder year round. It grows faster and 
produces more herbage and the stem 
is thin. The grass is ideal for feeding 
as green fodder, silage and hay. It 
grow well at high temperatures and 
can withstand to drought conditions 
for fairly long spell. It is shade 
tolerant too.

Soil and its preparation   

It can grow on almost all type and fertility status of soils, but being exhaustive species, 
well drained clay loam soils are preferred. It is a long duration crop; hence periodical 
tillage activities like other crops are not possible after the crop occupies the field. 
Generally one ploughing with soil turning plough and 2-3 harrowing followed by 
planking is required to obtain the fine tilth for planting of rooted slips or seedlings.

Varieties 

Varieties  Area of cultivation  Green fodder yield 
(t/ha)

Nandi  Sub tropical hill zone  50-70
PSS-1

 
Sub temperate hill zone

 
40-50

Setaria-92 Himachal Pradesh & Uttrakhand 40-55
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Sowing/planting time:

Under irrigated conditions it can be successfully planted from mid February to July 
whereas, under rainfed conditions, the planting is possible only during monsoon season.

Seed rate and sowing method 

Guinea grass can be grown by using seed and vegetative materials likes rooted slips. A 
seed rate of 3-4 kg/ha is sufficient for better crop stand in sole crop. 40,000 rooted slips in 
sole stand and 20,000 rooted slips in inter cropping has been found optimum. A well-
prepared, weed-free seed-bed is required for good establishment. For best results, the 
seed should be sown by a combine or a drum seeder, by dropping seed in the soil surface 
and rolling. It can also be propagated by nursery sowing. A seedling of 20-25 days old 
nursery or rooted slips at the spacing of 50 cm x 50 cm is optimum for sole stand. In 
intercropping it may be planted of 150 cm row to row and 50 cm plant to plant. 

Cropping systems 

The promising cropping systems of guinea grass are of perennial nature because guinea 
grass, as main crop has to be retained for 4-5 years. Normally in milkshed areas, guinea 
grass + (cowpea –berseem), guinea grass (sole), guinea grass in hortipasture and guinea 
on field bunds are grown.    

Nutrient management

The crop should be supplemented with 20-25 t FYM/ha at the time of land preparation. 
At sowing time, a basal dose of 60 kg N, 50 kg P O  and 40 kg K O/ha should be applied 2 5 2

in bands prior to planting. The crop should be fertilized with 40 kg N/ha just after the each 
cut. The crops respond well to organic manures and biofertilizer (Azotobactor + 
Azospirillum). 

Water management

The grass should be planted in well moist soil condition. The crop needs regular 
irrigation at an interval of 15-18 days during March to April and at 10-12 days interval in 
summer months. During monsoon seasons, the irrigation is rarely needed in event of long 
monsoon failure.

Inter cultivation

Regular hand weeding/hoeing ensures good aeration and crop growth as well as control 
the weed growth. 

Disease and insect-pest management

Generally guinea grass is not much affected by any insect pest and disease but leaf spot 
(Bipolaris hawaiiensis) is often found on leaves during the wet season. There is no 
evidence that this disease affects production. 

Harvesting management

First cut at 60-65 days after planting and subsequent cuts are to be taken at 25-30 days 
interval. 
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Sowing/planting time 

It should be sown in the mid February -July. Planting of rooted slips or seedlings should 
be done in the month of February- March or after onset of monsoon in the month of July.

Seeds rate and planting method

It is propagated by seed as well as rooted slips. About 2.0-2.5 kg seed is sufficient for 

3.3 SETERIA GRASS

Common name: Nandi grass

Botanical name: Seteria sphacelata stapf.

Seteria is a moderate to tall and bunch type grass. It is comparatively good under cool 
season growth and some varieties have good frost tolerance. It is a fast growing perennial 
grass recommended for cool and 
frost prone sub-tropical grasslands. It 
provides nutritious and palatable 
fodder year round. It grows faster and 
produces more herbage and the stem 
is thin. The grass is ideal for feeding 
as green fodder, silage and hay. It 
grow well at high temperatures and 
can withstand to drought conditions 
for fairly long spell. It is shade 
tolerant too.

Soil and its preparation   

It can grow on almost all type and fertility status of soils, but being exhaustive species, 
well drained clay loam soils are preferred. It is a long duration crop; hence periodical 
tillage activities like other crops are not possible after the crop occupies the field. 
Generally one ploughing with soil turning plough and 2-3 harrowing followed by 
planking is required to obtain the fine tilth for planting of rooted slips or seedlings.

Varieties 

Varieties  Area of cultivation  Green fodder yield 
(t/ha)

Nandi  Sub tropical hill zone  50-70
PSS-1

 
Sub temperate hill zone

 
40-50

Setaria-92 Himachal Pradesh & Uttrakhand 40-55
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Sowing/planting time:

Under irrigated conditions it can be successfully planted from mid February to July 
whereas, under rainfed conditions, the planting is possible only during monsoon season.

Seed rate and sowing method 

Guinea grass can be grown by using seed and vegetative materials likes rooted slips. A 
seed rate of 3-4 kg/ha is sufficient for better crop stand in sole crop. 40,000 rooted slips in 
sole stand and 20,000 rooted slips in inter cropping has been found optimum. A well-
prepared, weed-free seed-bed is required for good establishment. For best results, the 
seed should be sown by a combine or a drum seeder, by dropping seed in the soil surface 
and rolling. It can also be propagated by nursery sowing. A seedling of 20-25 days old 
nursery or rooted slips at the spacing of 50 cm x 50 cm is optimum for sole stand. In 
intercropping it may be planted of 150 cm row to row and 50 cm plant to plant. 

Cropping systems 

The promising cropping systems of guinea grass are of perennial nature because guinea 
grass, as main crop has to be retained for 4-5 years. Normally in milkshed areas, guinea 
grass + (cowpea –berseem), guinea grass (sole), guinea grass in hortipasture and guinea 
on field bunds are grown.    

Nutrient management

The crop should be supplemented with 20-25 t FYM/ha at the time of land preparation. 
At sowing time, a basal dose of 60 kg N, 50 kg P O  and 40 kg K O/ha should be applied 2 5 2

in bands prior to planting. The crop should be fertilized with 40 kg N/ha just after the each 
cut. The crops respond well to organic manures and biofertilizer (Azotobactor + 
Azospirillum). 

Water management

The grass should be planted in well moist soil condition. The crop needs regular 
irrigation at an interval of 15-18 days during March to April and at 10-12 days interval in 
summer months. During monsoon seasons, the irrigation is rarely needed in event of long 
monsoon failure.

Inter cultivation

Regular hand weeding/hoeing ensures good aeration and crop growth as well as control 
the weed growth. 

Disease and insect-pest management

Generally guinea grass is not much affected by any insect pest and disease but leaf spot 
(Bipolaris hawaiiensis) is often found on leaves during the wet season. There is no 
evidence that this disease affects production. 

Harvesting management

First cut at 60-65 days after planting and subsequent cuts are to be taken at 25-30 days 
interval. 
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3.4 PARA GRASS

Common name: Buffalo grass 

Botanical name: Brachiaria mutica (Forsk.) Stapf.

Para grass is a coarse trailing perennial grass. It is a native of Brazil. It is a water loving 
grass and grows well on moist soils. 
It can withstand prolonged water 
logging. It can be used for green 
soiling, hay and browsing. Rotational 
grazing is recommended in para 
grass. In general, it is propagated 
through stem cuttings. 

 Soil and its preparation  

All types of soils especially low 
lying, moist and water logged soils 
are best suited. First ploughing with 
soil turning plough followed by two harrowings is required for proper crop 
establishment.

Varieties

No specific variety has been released in para grass. Superior materials as selections are 
used for planting material.

Sowing/planting time 

If irrigation facility is available then crop can be sown between February –March but 
under rainfed situation crop should be planted just after onset of monsoon i.e. June-July. 
Planting should be completed before the water stagnates in the low lying areas.

Seed rate and sowing method 

It is propagated through stem cutting. About 40000-80000 rooted slips (stem cuttings) 
are sufficient for the planting of one hectare area. Well prepared seed-bed is required for 
good crop establishment. Rooted slips at the spacing of 50 cm X 25-50 cm should be 
planted for better crop establishment.

Nutrient management

It requires 200 kg N, 50 kg P O  and 50 kg K O/ha per year. A basal dose of 40 kg N, 50 kg 2 5 2
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planting of one hectare. About 40000 rooted slips are sufficient for planting of one 
hectare area. In intercropping system, 20000 rooted slips are required. The seed should 
be broadcasted on the bed and covered with thin layer of fine soil. Care should be taken 
that the seed does not go deeper beyond 5 cm. Nursery bed should be irrigated after 
sowing and continued till the seedlings emerge. Seedling becomes ready for 
transplanting when they attain height of 15-20 cm. Rooted slips are prepared by 
uprooting a clump, dividing it into rooted slips with small stem. In fields, the seedlings 
are to be planted at a spacing of 50 cm x 50 cm. Just after planting, irrigation should be 
done.  

Cropping system

Promising cropping systems are Setaria + (Cowpea- Berseem), setaria + ricebean, setaria 
on bunds and setaria under orchards and groves. 

Nutrient management

It is a heavy feeder crop, therefore, it requires heavy amount of organic and inorganic 
fertilizers. 10-15 t FYM/ha should be well mixed in soil at the time of land preparation. A 
basal dose of 40 kg N, 40 kg P O  and 40 kg K O/ha should be applied in bands prior to 2 5 2

planting. Subsequently 20 kg N should be top dressed after each cut.

Water management

The crop should be planted in well moist soil condition. During monsoon seasons, the 
irrigation is rarely required except in event of long monsoon failure.  First irrigation 
should be applied just after planting. Subsequent irrigation will depend upon rainfall. 
The crop needs regular irrigation at an interval of 15-18 days during March to May and at 
10-12 days interval in summer months. 

Weed management

Regular hand weeding/hoeing ensures good aeration and crop growth as well as control 
the weed growth. Light hoeing is necessary at 30-35 days after planting.

Harvesting management  

First cut at 60-65 days after planting and subsequent cuts are obtained at 25-30 days 
interval. At least 6-8 cuts are possible annually. In order to encourage quicker 
regeneration from the basal buds, stubbles of 10-15 cm are to be left at harvest.
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Seed rate and sowing method 

It is propagated through stem cutting. About 40000-80000 rooted slips (stem cuttings) 
are sufficient for the planting of one hectare area. Well prepared seed-bed is required for 
good crop establishment. Rooted slips at the spacing of 50 cm X 25-50 cm should be 
planted for better crop establishment.

Nutrient management

It requires 200 kg N, 50 kg P O  and 50 kg K O/ha per year. A basal dose of 40 kg N, 50 kg 2 5 2
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that the seed does not go deeper beyond 5 cm. Nursery bed should be irrigated after 
sowing and continued till the seedlings emerge. Seedling becomes ready for 
transplanting when they attain height of 15-20 cm. Rooted slips are prepared by 
uprooting a clump, dividing it into rooted slips with small stem. In fields, the seedlings 
are to be planted at a spacing of 50 cm x 50 cm. Just after planting, irrigation should be 
done.  

Cropping system

Promising cropping systems are Setaria + (Cowpea- Berseem), setaria + ricebean, setaria 
on bunds and setaria under orchards and groves. 

Nutrient management

It is a heavy feeder crop, therefore, it requires heavy amount of organic and inorganic 
fertilizers. 10-15 t FYM/ha should be well mixed in soil at the time of land preparation. A 
basal dose of 40 kg N, 40 kg P O  and 40 kg K O/ha should be applied in bands prior to 2 5 2

planting. Subsequently 20 kg N should be top dressed after each cut.

Water management

The crop should be planted in well moist soil condition. During monsoon seasons, the 
irrigation is rarely required except in event of long monsoon failure.  First irrigation 
should be applied just after planting. Subsequent irrigation will depend upon rainfall. 
The crop needs regular irrigation at an interval of 15-18 days during March to May and at 
10-12 days interval in summer months. 

Weed management

Regular hand weeding/hoeing ensures good aeration and crop growth as well as control 
the weed growth. Light hoeing is necessary at 30-35 days after planting.

Harvesting management  

First cut at 60-65 days after planting and subsequent cuts are obtained at 25-30 days 
interval. At least 6-8 cuts are possible annually. In order to encourage quicker 
regeneration from the basal buds, stubbles of 10-15 cm are to be left at harvest.
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4. LEGUMINOUS CULTIVATED 

FORAGE CROPS
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P O  and 50 kg K O/ha should be applied in bands prior to planting. Subsequently 40 kg 2 5 2

N should be top dressed after each cut.

Water management

The crop needs regular irrigation at an interval of 8-10 days. During monsoon seasons, 
the irrigation is required in the event of long dry spell.

Weed management

Regular hand weeding/hoeing ensures good aeration and crop growth as well as control 
of weeds.

Disease and insect-pest management 

No specific pest and disease has been noticed. Hence, management of pest is not 
required.  

Harvesting management

First cut at 70-80 days after planting and subsequent cuts are obtained at 30-35 days 
interval. On an average, green fodder yields of 130-140 t/ha is obtained from a uniform 
stand of para grass.
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P O  and 50 kg K O/ha should be applied in bands prior to planting. Subsequently 40 kg 2 5 2

N should be top dressed after each cut.

Water management
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the irrigation is required in the event of long dry spell.
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stand of para grass.
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Sowing time 

In irrigated areas, sowing can be done during summer while in rainfed areas, it can be 
done after commencement of rains. Its sowing time extends from March to middle of 
July. In southern region, sowing of crop for fodder may be done throughout the year. 

Seed rate and sowing method 

A seed rate of 35-40 kg/ha is sufficient for its proper plant population. The sowing should 
be done in lines at an inter row spacing of 25-30 cm. The seed should be sown with seed 
drill or behind the plough at a depth of 2-3 cm. 

Cropping systems 

Promising cropping systems  Green fodder 
production potential 

(t/ha)  
Central and western region

  
Cowpea –

 
Sorghum + Cowpea –

 
Berseem (semi arid sandy soil)

 
211

 Sorghum + Cowpea –
 

Berseem + Mustard -
 

Sorghum + Cowpea 
(sub humid, black soil)

 

168
 

Eastern region

  Pearl millet + Cowpea –

 

Maize + Cowpea –

 

Oats (Sub humid, 
red acidic soils)

 

102

 
Maize + Cowpea –

 

Sorghum + Cowpea –

 

Berseem + Mustard 
(sub humid, red acidic soils)

 

96

 
Southern region
Sorghum + Cowpea – Maize + Cowpea – Maize + Cowpea 110

Nutrient management 

Cowpea is a leguminous crop and has capacity to fix atmospheric nitrogen. However, for 
good growth 20 kg N and 60 kg P O /ha should be applied at the time of sowing for good 2 5

crop growth. In sulphur deficient soils (below 10 ppm), 20-40 kg sulphur per hectare is 
recommended for quality fodder biomass production.

Water management

Normally the Kharif season crop does not require irrigation except in case of long dry 
spells in which the crop should be irrigated at an interval of 10-12 days. But, summer 
crop requires 6-7 irrigations at 8-10 days interval.

Weed management

In general Kharif crops are densely infested with weeds due to conducive situation for 
growth. In cowpea, the weed problem is severe in early stages. After 30 days the crop 
covers the land area and thus, problem of weed infestation is minimized. One manual 
weeding or hoeing with weeder cum mulcher at 3 weeks crop stage is effective to check 
weed growth. Pre-plant soil incorporation of Trifluralin or Fluchloralin @ 0.75 kg a.i. /ha 

Forage Crops and Their Management 34

4.1 COWPEA

Common name: Lobia

Botanical name: Vigna unguiculata L.

Cowpea is a quick growing leguminous forage crop. It is usually grown mixed with 
cereal fodders and grasses to improve the nutritive value of the herbage. It contains 20 – 
24 % crude protein, 43 - 49 % neutral detergent fibre, 34 – 37 % acid detergent fibre, 23– 
25 % cellulose and 5 – 6 % hemicelluloses on dry matter basis. The digestibility of 
cowpea fodder is above 70%. 
Cowpea can be grown under partial 
shaded conditions. It is an excellent 
cover crop, which suppresses weeds 
and enriches the soil. Cowpea 
requires warm climate with good 
atmospheric humidity. It can be 
grown in kharif as well as in zaid 
season.

 Soil and its preparation 

Cowpea can be grown on variety of 
soils. The plants prefer light soils. Loam and sandy loam soils with good drainage are 
most suitable for good crop growth. Field should be prepared by two cross harrowing and 
planking so as to get a leveled and weed free seed bed for quick germination and faster 
initial growth.

Varieties 

Varieties
 

Areas of cultivation
 

Green fodder (t/ha)
EC-4216

 
North zone

 
30-35

UPC-5286
 

Whole country
 

35-40
IFC-8503, EC-4216

 
North, West and Central India

 
30-40

UPC-5287

 
North zone

 
30-45

FC-8

 

Tamil Nadu

 

30-45
UPC-4200

 

North-East region

 

30-35
GFC-1,

 

GFC-2, GFC-3, GFC-
4

 

Gujarat

 

25-35

Sheweta

 

Maharashtra

 

35-40
Bundel lobia-1

 

Whole country

 

.30-35
Bundel lobia-2

 

North west zone

 

35-40
UPC-618, UPC-622 North- west, North-east and Hill 

zone
35-45
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Sowing time 

In irrigated areas, sowing can be done during summer while in rainfed areas, it can be 
done after commencement of rains. Its sowing time extends from March to middle of 
July. In southern region, sowing of crop for fodder may be done throughout the year. 

Seed rate and sowing method 

A seed rate of 35-40 kg/ha is sufficient for its proper plant population. The sowing should 
be done in lines at an inter row spacing of 25-30 cm. The seed should be sown with seed 
drill or behind the plough at a depth of 2-3 cm. 

Cropping systems 

Promising cropping systems  Green fodder 
production potential 

(t/ha)  
Central and western region

  
Cowpea –

 
Sorghum + Cowpea –

 
Berseem (semi arid sandy soil)

 
211

 Sorghum + Cowpea –
 

Berseem + Mustard -
 

Sorghum + Cowpea 
(sub humid, black soil)

 

168
 

Eastern region

  Pearl millet + Cowpea –

 

Maize + Cowpea –

 

Oats (Sub humid, 
red acidic soils)

 

102

 
Maize + Cowpea –

 

Sorghum + Cowpea –

 

Berseem + Mustard 
(sub humid, red acidic soils)

 

96

 
Southern region
Sorghum + Cowpea – Maize + Cowpea – Maize + Cowpea 110

Nutrient management 

Cowpea is a leguminous crop and has capacity to fix atmospheric nitrogen. However, for 
good growth 20 kg N and 60 kg P O /ha should be applied at the time of sowing for good 2 5

crop growth. In sulphur deficient soils (below 10 ppm), 20-40 kg sulphur per hectare is 
recommended for quality fodder biomass production.

Water management

Normally the Kharif season crop does not require irrigation except in case of long dry 
spells in which the crop should be irrigated at an interval of 10-12 days. But, summer 
crop requires 6-7 irrigations at 8-10 days interval.

Weed management

In general Kharif crops are densely infested with weeds due to conducive situation for 
growth. In cowpea, the weed problem is severe in early stages. After 30 days the crop 
covers the land area and thus, problem of weed infestation is minimized. One manual 
weeding or hoeing with weeder cum mulcher at 3 weeks crop stage is effective to check 
weed growth. Pre-plant soil incorporation of Trifluralin or Fluchloralin @ 0.75 kg a.i. /ha 
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4.1 COWPEA

Common name: Lobia

Botanical name: Vigna unguiculata L.

Cowpea is a quick growing leguminous forage crop. It is usually grown mixed with 
cereal fodders and grasses to improve the nutritive value of the herbage. It contains 20 – 
24 % crude protein, 43 - 49 % neutral detergent fibre, 34 – 37 % acid detergent fibre, 23– 
25 % cellulose and 5 – 6 % hemicelluloses on dry matter basis. The digestibility of 
cowpea fodder is above 70%. 
Cowpea can be grown under partial 
shaded conditions. It is an excellent 
cover crop, which suppresses weeds 
and enriches the soil. Cowpea 
requires warm climate with good 
atmospheric humidity. It can be 
grown in kharif as well as in zaid 
season.

 Soil and its preparation 

Cowpea can be grown on variety of 
soils. The plants prefer light soils. Loam and sandy loam soils with good drainage are 
most suitable for good crop growth. Field should be prepared by two cross harrowing and 
planking so as to get a leveled and weed free seed bed for quick germination and faster 
initial growth.

Varieties 

Varieties
 

Areas of cultivation
 

Green fodder (t/ha)
EC-4216

 
North zone

 
30-35

UPC-5286
 

Whole country
 

35-40
IFC-8503, EC-4216

 
North, West and Central India

 
30-40

UPC-5287

 
North zone

 
30-45

FC-8

 

Tamil Nadu

 

30-45
UPC-4200

 

North-East region

 

30-35
GFC-1,

 

GFC-2, GFC-3, GFC-
4

 

Gujarat

 

25-35

Sheweta

 

Maharashtra

 

35-40
Bundel lobia-1

 

Whole country

 

.30-35
Bundel lobia-2

 

North west zone

 

35-40
UPC-618, UPC-622 North- west, North-east and Hill 

zone
35-45
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4.2 CLUSTER BEAN

Common name: Guar

Botanical name: Cyamopsis tetragonaloba L. Taub

Cluster bean is a leguminous annual and erect herb growing to a height of 1-2 m. It is 
cultivated in all parts of India. It is a drought resistant crop and suitable for cultivation in 
arid and semi-arid regions. Being 
legume, it produces good palatable 
green fodder with 17-20 % crude 
protein, 42-48 % neutral detergent 
fibre, 37-42 % acid detergent fibre, 
23.5-25.3 % cellulose and 8-12 % 
hemi cellulose content.  

Soil and its preparation 

It is a soil restorative crop, especially 
suitable for light sandy or alluvial 
soil. The facility of adequate 
drainage is ideally suited for its growth. The field should be prepared by 2-3 harrowing to 
ensure a leveled and weed free soil surface.

Varieties 

Sowing time

Under irrigated conditions, summer crop should be sown in March-April and rainy 
season sowings should be done in June-July with the onset of monsoon in north Indian 
conditions. However, in southern parts of the country winter sowings can be done in 
October-November. 

Seed rate and sowing method  

Sowing is done in 25 cm apart lines using a seed rate of 30-35 kg/ha. In dryland semi arid 

Varieties  Areas of cultivation  Green fodder (t/ha)
FS-227  Entire guar grown tract  30-35
HFG-110, HFG-156  Entire guar grown tract  25-30
Guara-80  North-West zone  20-30
Maru guar  Western Rajasthan  25-30
Bundel Guar-1, Bundel Guar -
2, Bundel Guar-3

Entire guar  growing  tract  30-35
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has been found useful chemical weed management method to arrest weed growth.

Harvesting management 

Rainy season crop is harvested after 50-60 days of sowing at 50% flowering stage 
whereas summer crop requires few more days and should be harvested after 70-75 days 
of sowing. Under irrigated condition, cowpea crop yielded 25-30 t/ha green biomass. But 
under rainfed condition only yield level are low i.e. 15-20 t/ha.
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4.3 RICEBEAN

Common name: Redbean, Gai mung

Botanical name: Vigna umbellate (Thumb.) Ohwi & Ohashi 

Ricebean a native of India is a warm-season annual vine legume with small edible beans. 
It is regarded as a minor food, fodder and green manure crop.  It is often grown as 
intercrop or mixed crop with maize, 
sorghum and cowpea or in rice fields 
making use of residual soil moisture 
and as a catch crop in between Kharif 
and Rabi crops. Ricebean performs 
well under humid conditions. It is 
tolerant to drought and high 
temperatures. It is tolerant to some 
degree of water logging in later phase 
of growth, although the young plants 
appear to be susceptible. It thrives 
wel l  in  areas  wi th  average  

0 temperature of 18-30 C. It is susceptible to frost. 

Soil and its preparation 

It can be grown on wide range soils, but grows best on loam soil. The optimum pH for 
better growth is 6.8-7.5 but is also known to be tolerant to acid soils. One ploughing with 
mould board plough followed by 2 cross harrowing is sufficient for good tilth.

Varieties 

Sowing time, seed rate and sowing method

It can be sown from March to September. A seed rate of 30-35 kg/ha is recommended for 
fodder production. It is sown in rows with spacing of 30 cm apart with seed drill or 
behind desi plough. 

Cropping system 

Major Ricebean based cropping systems are Rice - Ricebean- Ricebean (annual), Jute – 

Varieties  Areas of cultivation  Green fodder yield (t/ha)
RBL-1, RBL-6  North zone  20-25  
Bidhan-1  North-East  35-40  
Bidhan-2 North-East 35-40

Forage Crops and Their Management 38

regions, where moisture stress is common, sowing is recommended in 30 cm apart rows 
with reduced seed rate of 25-30 kg/ha to have a low plant population. The seed should be 
sown with Kaira under irrigated conditions and Pora in dry lands.

Cropping system: Some of the promising cropping systems of Cluster bean are 
Sorghum + Cluster bean – Oat, Pearl millet + Cluster bean – Oat and sole cluster bean in 
newly developed sites.

Nutrient management 

It is a leguminous crop and has 
ability to fix atmospheric nitrogen. 
Therefore, only 20 kg N + 50 kg 
P O /ha at sowing time should be 2 5

applied. 

Water management

Summer  c rop  r equ i r e s  3 -4  
irrigations, whereas, rainy season 
crop generally does not require any 
irrigation. However, if long dry spell prevails, one or two irrigation may be provided. 
Rabi season crop in southern India needs 3-4 irrigations. 

Weed management

Pre-plant soil incorporation of Nitralin @ 0.75 kg a.i. /ha has been found effective. One 
operation with weeder cum mulcher at 3-4 weeks crop stage is very useful for checking 
weed growth.

Harvesting management

The crop should be harvested at bloom to pod formation stage (60-75 days after sowing). 
A good crop of cluster bean yield 30-35 tonne green fodder yield /ha.
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4.4 LATHYRUS

Common name: Khesari

Botanical name: Lathyrus sativa

Lathyrus is a winter-season annual legume with small edible pods. It is regarded as a 
minor feed and fodder crop. It 
requires adequate heat, yet, at the 
same time, it is cold-resistant. 
Lathyrus performs well under humid 
conditions and is also tolerant to 
drought and high temperatures. Its 
grains are used as feed. It is grown as 
sole crop and intercrop or mixed crop 
with oat, mustard, linseed and barley. 
In eastern India, it is grown as utera 
cultivation in rice field making use of 
residual soil moisture. Its green fodder is used for hay making.

Soil and its preparation 

It can be grown on sandy loam to clay loam soils. The optimum pH for better growth is 
6.5-7.0. One ploughing by mould board plough followed by 2-3 harrowing is sufficient 
to prepare the land.

Varieties 

Recently a variety Nirmal has been developed. The variety is becoming popular in 
eastern states of the country.

Sowing time 

It can be sown between October - 
November. As relay crop, lathyrus 
should be sown in standing crop of 
rice at 15 days before harvesting of 
kharif rice (utera cultivation).

Seed rate and sowing method 

A seed rate of 50 kg/ha is 
recommended for normal sowing but 
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Ricebean - Ricebean (annual), Rice –Wheat - Ricebean, Jute – Ricebean -Maize. These 
systems are practiced in north eastern past of the country.       

Nutrient management 

Ricebean is valuable crop for its ability to fix nitrogen in depleted soils and in mixed 
cropping system. In its prominent areas of growing, the crop receives almost no inputs, 
and is grown on residual fertility and in marginal and exhausted soils. Fertilizers are 
seldom applied to Ricebean crop, although 20 kg N and 50-60 kg P O /ha application at 2 5

the time of sowing is recommended for higher yield.

Water management

It is successfully cultivated on residual moisture after harvesting of rice.

Weed management

Seedlings of the crop are able to smother weeds due to their vigorous growth. But one 
hand weeding at 25-30 days of sowing increases fodder quality and yield. 

Disease and insect-pest management 

Powdery mildew is major disease of this crop. This can be prevented by spraying of 
Dithane M-45 @ 0.2%. Although insects are not major problem, but if their attack 
occurs, spray of Endosulfan 35 EC @ 0.07% reduces insect infestation. Sanitation of 
field, proper drainage and use of healthy seed may avoid the infestation of disease and 
pests.  

Harvesting management

With improved packages of practices, 30-35 t/ha green fodder can be harvested. 
Ricebean should be harvested when pods are immature, since the leaves are dropped 
easily when the plant reaches maturity. 
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4.5 EGYPTIAN CLOVER

Common name: Berseem

 Botanical name: Trifolium alexandrinum L.

Berseem is popularly known as the king of fodder crops for irrigated condition of 
northern India, because it is available for 6-7 month from November to May. The crop 
gives 4 to 6 cuts during winter, spring and early summer seasons and provides nutritious, 
succulent and palatable forage. The 
green forage of berseem, on dry 
matter basis contains 17-22 % crude 
protein, 42-49 % neutral detergent 
fibre, 35-38 % acid detergent fibre, 
24-25 % cellulose and 7-10 % hemi 
cellulose. The green forage can also 
be converted in to excellent hay and 
utilized for enrichment of poor 
quality roughages from cereals. 
Besides this, berseem has got a soil 
building characteristics and improves the physical, chemical and biological properties of 
the soil, resulting in better growth and yield of crops in rotation. Berseem is adapted to 
cool and moderately cold climate. Such conditions prevail during winter and spring 
seasons in north India which is considered as favourable and productive zone for this 

0crop. The optimum temperature at the time of sowing of berseem is 25 C. For luxuriant 
0 o

vegetative growth temperature range of 25 C to 27 C has been found ideal. Due to shorter 
winter period, berseem cannot be cultivated in southern India. 

Soil and its preparation

Well drained clay to clay loam soil rich in humus, calcium and phosphorus are suitable 
for good crop of berseem. Comparatively heavy textured soils are considered better due 
to greater water retaining capacity and congenial edaphic environments for crop 
persistency. The field should be perfectly leveled to obtain even distribution of irrigation 
water and to avoid water stagnation. Berseem can be grown in saline-sodic soils. The 
land should be opened with soil inversion plough followed by 2-3 operations by deshi 
plough/cultivator and planking. The preparation of good seed bed is an essential 
component of cultivation practices to obtain desired level of tilth. Fine seed bed is 
required especially when berseem is to be grown as seed crop in rows without pudling to 
facilitate weed removal and rouging for quality seed production. When the crop is to be 
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as utera cultivation/ relay crop 25 % higher than normal should be used. It is sown in rows 
with spacing of 30-35 cm apart with seed drill or behind desi plough.

Cropping system 

Some of the promising cropping systems are Sorghum – Lathyrus + mustard, Sorghum 
–Oat + Lathyrus and Rice – Lathyrus.

Nutrient management

Lathyrus is valuable for its ability to fix nitrogen in depleted soils and in mixed cropping 
system. An application of 20 kg N and 40 kg P O /ha application at the time of sowing is 2 5

sufficient for higher yield.

Water management

Lathyrus is grown on conserved soil 
moisture in rice field in low lying 
areas. Therefore, no any additional 
irrigation is required for its successful 
cultivation. 

Weed management 

Seedlings of the crop are able to 
smother weeds due to their vigorous growth but one hand weeding at 25-30 days of 
sowing increases the yield. 

Disease and insect-pest management

No serious pest and disease is reported in this crop but use of healthy seed and proper 
field sanitation is must.

Harvesting management

The crop should be harvested at 50 % flowering stage (65-70 days after sowing) for 
quality fodder. With improved packages of practice, 20-25 t/ha green fodder can be 
harvested.
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with the help of Rhizobium bacteria. Therefore, berseem seed should be inoculated with 
culture of Rhizobium trifollii to enhance the process of biological nitrogen fixation in 
root nodules especially in soils where berseem is being grown for the first time. 

Crop mixture

Berseem is sown mixed with other companion crops to increase dry matter content and 
forage yield in first cutting and to obtain good mineral balances in herbage in all the 
cuttings. For early and timely sowing, chinese cabbage, japan rape and lucerne form 
better combination, whereas, for late sown conditions, oat is the better choice. In order to 
achieve the twin objectives of early bulking and later persistency of crop stand, berseem 
is sown by mixing ¾ seed of diploid + ¼ seed of tetraploid types. In first cutting, the 
forage yield of berseem is low because of less bacterial nitrogen fixation and tiller 
formation. In order to compensate yield in first cutting, seed of berseem is sown mixed 
with 1.5-2.0 kg seed of japan rape or chinese cabbage.

Cropping systems

Promising cropping systems are; Rice-Berseem, Sorghum-Berseem, Sorghum + 
Cowpea –Berseem + Mustard, N-B hybrid + (Cowpea –Berseem) and Guinea grass + 
(Cowpea –Berseem)

Nutrient management

Since, berseem is a leguminous crop, it needs less nitrogen from external sources, 
because, its root nodules contain Rhizobium trifolii bacteria which fix atmospheric 
nitrogen for plant use. Therefore, fertilizer nitrogen is required only for establishment 
prior to the formation of root nodules. A dose of 20 kg N/ha at sowing is the optimum for 
growth of the crop. In general, the crop responds significantly upto 80-90 kg P O /ha as 2 5

basal application. The potassium requirement of berseem has been found to be 30 to 40 
kg K O/ha in low potassium soils.2

Water management

Berseem requires huge quantities of water for producing green succulent biomass. As 
much as 500 kilograms or more of 
water is required for every kilogram 
of plant dry matter produced in a dry 
climate.  Therefore, adequate and 
timely water supply is one of the 
basic inputs for obtaining potential 
crop yield which necessitates precise 
knowledge of irrigation techniques 
and approaches in berseem crop. On 
the basis of irrigation investigation at 
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sown in puddled beds, cross harrowing /ploughings are needed to remove established 
weeds, stubbles of the previous crop and to open the soil for leveling by planking. 

Varieties

Sowing time   

Sowing time is an important factor governing germination, seedling survival, number of 
cuts and herbage production. Berseem should be sown when the temperature is in the 

orange of 25-27 C. Thus, the optimum sowing time of berseem in Punjab, Haryana and 
Uttar Pradesh is mid of October. In West Bengal and Gujarat, sowing is done in the month 
of November. Sowing can be continued upto first week of December in eastern region. 
Timely sowing extends the period of forage availability and thereby increases the total 
yield. 

Seed rate and sowing method

Under normal conditions the optimum seed rate of berseem is 25 kg/ha. When the sowing 
is taken up earlier than the appropriate time, the quantity of seed used is increased by 15 
to 20 % to compensate the loss of seedling mortality occurring due to prevailing high 
atmospheric temperature. In low land rice ecosystem, berseem sowing is done in 
standing crop of rice, 15 days before harvest. Under such situation, seed rate of 35 kg/ha 
would ensure proper plant population. For better establishment and less weed problem in 
initial stage, berseem is sown, under puddled condition. The seed bed for berseem 
sowing is prepared by filling the water to a depth of 4-5 cm, raking the soil and creating 
the muddy condition by light puddling (mechanical manipulation of soil at high moisture 
content). Then the over night soaked seeds are broadcasted in standing muddy water in 
crosswise directions to obtain uniform seed distribution. The sowing should be done 
towards the evening or during non windy periods of the day.

Seed inoculation

Being a leguminous crop, berseem enriches the soil with symbiotic nitrogen fixation 

Varieties  Area of cultivation  Green fodder yield 
(t/ha)

Mescavi  All berseem growing region  70-90
Wardan (S-99-1)

 
All berseem growing region

 
80-110

BL-1 and BL-10
 
Punjab HP and J&K
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JB -1
 

Central and North-Western zone
 

85
 UPB-110

 
Central and South zone
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BL-2, BL-22

 
Hill and sub temperate

 
80-105

JB-2 and JB-3

 

Central India

 

70-95
BB-2 

 

Central zone

 

90-100
BB-3 Eastern and North-Eastern zone 55-70
BC-180 North-West and sub temperate hill zone 65-85
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with sewage water. The agronomic approaches to manage diseases are; using well rotten 

manure in proper quantities, fertilizing the crop with heavy dose of potassium, leveling 

field properly to avoid water stagnation, avoiding frequent irrigations during cloudy 

days, cutting the crop frequently to expose the ground for adequate light penetration and 

avoiding the growing of berseem crop in the same field year after year and deep 

ploughing during summer.

Harvesting management

First cut of the berseem can be taken at 55 days after sowing. Subsequent cuts are taken 

25-30 days after previous cut. The number of cuts depends on the length of winter season 

and management practices.

Forage Crops and Their Management 46

GFRI, Jhansi over the years, the following useful information on irrigation management 
of berseem emerged:

Weed management

The weed management is one of the vital components of berseem cultivation. The major 
associated weed of berseem crop is kasani/chicory (Chicorium intybus). The nature of 
this weed is such that it infests from field to seed and vice-versa. The intensity of field 
infestations could be minimized by treatment with 10% solution of common salt and 
deep summer ploughing with soil inversion plough after final harvest of the crop. 
Usually chicory is found admixed with berseem seed. Since the size of chicory seed 
resembles with berseem seed; it becomes difficult to separate them by ordinary methods. 
However, the seed of berseem is oval while the seed of chicory is conical. To remove 
chicory seeds from berseem seed, 10 % common salt solution is used. The chicory seeds 
being lighter in density than berseem, seed float on the surface while berseem seeds settle 
down at the bottom of container. In this way chicory seeds may be drained off and 
berseem seed is collected. Recently, some weedicides like Imazethapyr @ 0.10 kg in/ha 
as pre-plant in corporation was found effective for control of chicory along with other 
weeds. pneumatic seed seprators are also in development stage to seperate the chicory 
seeds from berseem seeds.

Disease and insect-pest management

During the month of December and January, when the crop attains luxuriant vegetative 

growth and cloudy days persist for longer period, the heavy infestation of fungal diseases 

such as root rot and stem rot occur. It has been observed that the problem is more acute 

under the situations of cloudy condition prevailing for longer period, creation of damp 

conditions due to water stagnation, light penetration at the ground is curtailed due to 

delayed cutting and field is heavily manured with un-decomposed FYM and/or irrigated 

Parameter  Information  
Optimum soil moisture regime in top 45 cm soil depth

  

75% available soil moisture 
(ASM)  

Irrigation interval
  

10-12 days
 

Number of irrigations
 

16-18
 Irrigation requirement

 
(delta of irrigation water)

 
710 mm

 Water use efficiency 22 kg dry matter/ha/mm

On the basis of soil type and normal climatic condition the following irrigation schedules 
are recommended for berseem in different seasons and soils:

Season   Soil type  
Clay and clay loan soil  Loam soil  

October to February  14-16 days interval  12-14 days interval  
March to April 10-12 days interval 8-10 days interval
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Anand-3

 
Hills (cold dry zone)

 
40-50

RL 88

 
Entire growing tract

 
75-100

CO-1

 

Tamil Nadu and Karnataka

 

80-90

T-9 Northern zone 80-95

Sowing time

Middle of October is the best time for sowing lucerne. However, it can be sown from the 
end of September to early December. 

Seed rate and sowing method

A seed rate of 20-25 kg/ha is sufficient for good crop growth when it is broadcasted, 
while, for line sowing a seed rate of 12-15 kg/ha is required. It can also be sown through 
seed drill or desi plough with row to row spacing of 25-30 cm. The seed should not be 
planted deeper than 1.5 cm. Under broadcast method of sowing, it is very important to 
cover the seed as soon as possible with soil. Care should be taken that seed should not go 
more than one cm deep as seed size of lucerne is very small. 

Cropping Systems

It is usually raised after harvest of kharif crops, such as Sorghum, Rice, Soybean, Maize, 
Cowpea, Cluster bean etc. It can be raised in rotation with almost every grain or forage 
crop. The most common crop rotations adopted are Maize - Lucerne, Rice - Lucerne, 
Sorghum -Lucerne, Green gram - Lucerne, Soyabean - Lucerne, Cowpea + Maize 
(fodder) - Lucerne, Sorghum (grain) – Lucerne - Maize (fodder), Napier grass – Lucerne, 
etc. Sometimes it is raised mixed with Berseem to get the continuous supply of green 
fodder till May - June, where Berseem is completely finished in hot months of April and 
May.

Nutrient management

Lucerne responds well to FYM application on sandy loam soils. Being a perennial crop, 
it is beneficial to apply 20 t FYM/ha every year. Being a legume crop, it fixes the 
atmospheric N in soil through symbiotic bacteria. Seed inoculation with Rhizobium 
meliloti is recommended, where lucerne is being cultivated for the first time. Besides 
this, a basal dose of 20 kg N, 60-75 kg P O  and 40 kg K O/ha is also required. Boron 2 5 2

deficiency is generally noticed in leached and coarse textured soils. Spray of 0.2% borax, 
contids boron deficiency. Iron deficiency, leading to chlorosis, is fairly common in 
poorly drained alkaline soils. Liming the soil well in advance of sowing is helpful in 
areas where soil is acidic. Application of 20 kg/ha each of S and Zn along with 2 kg/ha of 
Mo may enhance the effectiveness of biological nitrogen fixation. 
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4.6 LUCERNE

Common name: Lucerne/Rizka 

Botanical name: Medicago sativa L.

Lucerne is known as 'Queen of forage crops'. In India, lucerne is mostly grown in 
irrigated areas of Punjab, Haryana, Uttar Pradesh, Rajasthan, Gujarat, Maharashtra, 
Tamil Nadu and in Leh area of Ladakh. It is generally grown during rabi season as an 
important fodder crop in areas where 
water supply is inadequate for 
berseem and winter period is short. Its 
deeper root system makes it very well 
adaptable to dry areas with irrigation 
facility. It grows well as rainfed or un-
irrigated crop in high water table 
areas. It is perennial (3-4 years), 
persistent, productive and drought 
tolerant forage legume which 
contains 15% crude protein with 72% 
dry matter digestibility. It supplies green fodder for a longer period (November - June) in 
comparison to Berseem (December - April), although lucerne is a native of temperate 
region, but it can be successfully cultivated even in most of the countries of the tropics. It 
can also withstand well under fairly low temperatures. 

Soil and its preparation

Lucerne can be raised on a wide range of soils. However, well drained fertile soils with 
neutral pH are ideal. It can not thrive on alkaline soil, but can be raised on acid soils with 
liberal application of lime. It does not thrive well on very heavy and waterlogged soils. 
Lucerne needs a fine well leveled seed-bed with adequate moisture. For proper seed bed 
preparation, ploughing the field once with mould board plough and 3-4 times with 
country plough, followed by planking each time is sufficient. A fine seedbed ensures 
better contact of seeds with soil particles and facilitates quick and better germination. 

Varieties

Variety  Area of cultivation  Green fodder yield 

(t/ha)

Sirsa-8
 

Northern zone
 

80-85

Anand-2 Gujarat, Rajasthan and Madhya Pradesh 80-100
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4.7 PERSIAN CLOVER

Common name: Shaftal

Botanical name: Trifolium resupinatum L.

It is an important winter forage legume of cold areas. It can withstand hard frost but 
generally its growth is very slow at low temperatures. It provides excellent legume for 
natural grazing and makes good quality hay in long hills upto 1500 m in Northern 
Himalayas. Earlier it was commonly grown in Punjab during winters. This has been 
replaced by berseem in frost free areas. It contains 20-22% crude protein.

Soil and its preparation 

Shaftal performs well in loam to clay loam soils. It can be grown with moderately acidic 
or saline soils. Two to three operations by harrow or cultivator followed by planking is 
sufficient to destroy weeds and make seed bed ready for planting.

Varieties

Promising varieties for irrigated conditions of Punjab are SH-4 and SH-69. Another 
variety for cultivation in cool temperature climate of Himachal Pradesh is Shaftal-48.

Sowing time

Normally shaftal is sown after harvest of kharif crops at the end of October and start of 
November in plain irrigated areas. However, it can be grown by the end of September or 
upto mid October after rice in higher elevation.

Seed rate and sowing method

A seed rate of 25-30 kg/ha is sufficient to raise good crop stand. Line sowing at 30 cm 
apart is preferred as it makes weed control earlier. 

Cropping systems

Some of the promising systems are: Rice – Shaftal, Maize – Shaftal, Rice – Shaftal and 
Maize + Cowpea. 

Nutrient management

Being legume, the nitrogen requirement of Shaftal is less. Application of 15-20 kg N + 60 
kg P O /ha has been found sufficient for good crop. For increasing number of cuts 2 5

phosphorus application has been recommended. Application of 75% recommended dose 
of N through FYM is beneficial for the crop. It can also be taken as summer catch crop in 
hilly areas.
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Water management 

To obtain good germination, pre-sowing irrigation (palewa) is essential in lucerne. 
Since, lucerne takes a long time to establish at early stage, very frequent irrigations may 
be required at the interval of 7-10 days. Lateron, this interval may be extended to 25-30 
days as its root system gets well established. During summer, interval of irrigation 
should be reduced to 15-20 days. The crop requires about 15-20 irrigations in a year. 

Weed management

Lucerne takes a long time to establish itself and gives ample scope for weed infestation 
up to the first cutting. It is very difficult to control weeds in broadcast crop. If crop is 
sown in lines, weeding and hoeing become easier. First weeding should be done 20-25 
days after sowing. Pre-emergence application of Pendimethalin @1-2 kg a.i./ha or post 
emergence application of Diquat @ 6-10 kg/ha (5-10 days after sowing) effectively 
controls Cuscuta. 

Disease and insect-pest management

Lucerne weevil and aphid are two important insects of this crop. These insects can be 
managed through the application of neem oil @ 30 ml per litre of water. The most 
important diseases of lucerne are rust, leaf spot, downey mildew and phytopthora rot. 
Application of Dithane M-45 (0.25%) as spray is effective for rust and leaf spot control. 
Spraying with Mancozeb is recommended for control of downey mildew. Phytopthora 
root rot occurs in wet soils, especially when free water persists for an extended period. 
Use of resistant cultivars accompanied by optimum water management is recommended 
for its management.  

Harvesting management

The first cut is taken 50-55 days after sowing and the subsequent cuts at an interval of  
25-30 days, when crop attains the height of 60 cm from the surface of the soil. In a year, 8-
10 cuts can be taken between October-April with 80-120 t/ha green fodder and 18-20 t/ha 
dry fodder.  The perennial varieties can be retained for 3-4 years in the same field. 
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days as its root system gets well established. During summer, interval of irrigation 
should be reduced to 15-20 days. The crop requires about 15-20 irrigations in a year. 

Weed management

Lucerne takes a long time to establish itself and gives ample scope for weed infestation 
up to the first cutting. It is very difficult to control weeds in broadcast crop. If crop is 
sown in lines, weeding and hoeing become easier. First weeding should be done 20-25 
days after sowing. Pre-emergence application of Pendimethalin @1-2 kg a.i./ha or post 
emergence application of Diquat @ 6-10 kg/ha (5-10 days after sowing) effectively 
controls Cuscuta. 

Disease and insect-pest management

Lucerne weevil and aphid are two important insects of this crop. These insects can be 
managed through the application of neem oil @ 30 ml per litre of water. The most 
important diseases of lucerne are rust, leaf spot, downey mildew and phytopthora rot. 
Application of Dithane M-45 (0.25%) as spray is effective for rust and leaf spot control. 
Spraying with Mancozeb is recommended for control of downey mildew. Phytopthora 
root rot occurs in wet soils, especially when free water persists for an extended period. 
Use of resistant cultivars accompanied by optimum water management is recommended 
for its management.  

Harvesting management

The first cut is taken 50-55 days after sowing and the subsequent cuts at an interval of  
25-30 days, when crop attains the height of 60 cm from the surface of the soil. In a year, 8-
10 cuts can be taken between October-April with 80-120 t/ha green fodder and 18-20 t/ha 
dry fodder.  The perennial varieties can be retained for 3-4 years in the same field. 
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4.8 SWEET CLOVER

Common name: Senji

Botanical name: Melilotus indica L.

Sweet clover (Indian clover) is an annual or biennial fodder crop. It can be grown in 
rainfed or with minimal irrigations. It provides luxuriant green biomass in less fertile 
land. The fodder from sweet clover provides 14% crude protein. Its cultivation is 
possible upto higher altitude of 2000 meter. Due to higher water content, the dry matter 
yield is quite below than red and white clover.

Soil and its preparation 

Senji can be grown in vide range of soil. Best growth of the crop is obtained in loam to 
clay loam soil. It does not prefer acidic soils. Some of the varieties can also sustain in 
saline soil. 

Varieties

Some promising varieties are safed-76, FOS-1 and YSL-106 for growing condition of 
Punjab, Haryana and Himachal Pradesh. 

Sowing time

Mostly, it is an annual crop and optimum sowing time is October-November. Crop 
growth is determined by optimum plant stand which is obtained with right time of 
sowing with available soil moisture after kharif.

Seed rate and sowing method

A seed rate of 20-25 kg/ha is optimum for good stand of crop. The seed may be 
broadcasted for sowing. Line sowing is done at 20-25 cm row to row spacing. 

Cropping system

Promising cropping systems are Sorghum (F) – Senji – Sudan grass, Maize (grain) – 
Senji – Sudan grass and biennial rotations are Maize (grain) + Senji – Sugarcane and 
Sorghum (F) – Senji – Sugarcane.

Nutrient management

Being a leguminous crop, senji requires less amount of nitrogen. A dose of 10 kg N and 
40 kg P O /ha is sufficient for good crop growth.2 5

Water management 

Crop can be grown in rainfed/sub-humid areas without irrigation. However, in dry 
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Water management

It water requirement depends on its growth cycle. During initial phase, 1-2 irrigation are 
required. With lowering the temperature, evaporative demand is less, therefore, less 
irrigation is required. In grand growth period, 3-4 irrigations are sufficient.

Weed management

At initial growth stage, annual weeds affect the crop growth. Application of Fluchloralin 
@ 0.90 kg a.i. /ha as pre-plant incorporation controls weeds Poa annua and other weeds 
very effectively to below critical limit.     

Harvesting management 

In well managed crop of Shaftal, 3-4 cuts may be taken in plain irrigated area. First cut is 

taken after 55-60 days of sowing and rest after 25-30 days. Yield levels of green fodder 

reaches to the level of 40-55 t/ha.
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period, 2-4 irrigations are required.

Harvesting management 

Crop harvesting should be started from 60-65 days after sowing. Second cut can be taken 
in normal rainfall year with good management. From a good crop, green fodder of 20-30 
t/ha may be obtained.
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