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6.0 OBJECTIVES

After going through this unit, you will be able to:

• argue about the growing need of forage for sustaining livestock production;

• differentiate between the different fodder production systems;

• explain the forage production systems for higher productivity;

• summarize the package of practices for common forages; and

• analyse the factors for optimization of fodder production.

6.1 INTRODUCTION

Forage crops are either grazed directly or fed after harvest to the livestock. To
support livestock enterprise, production offodder crops is essential. Food for the
animal comes from crop residues, green fodder from annual and perennial forage
crops, certain tuber crops, tree leaves and grasslands. Crop residues are provided
by paddy, wheat, sorghum, pearl millet and other leguminous crops as straw after
the separation of grains (thrashing of crops). While crop residues and green
fodder come from the cultivated crop lands, the grasses and tree fodder are
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obtained from the common property resources. The production of fodder depends
upon cropping system, climate and soil besides the socio-economic conditions
and quality of livestock. Green fodder based livestock production is economical
and also highlynutritive for the livestock. That is why, it is preferred for a profitable
and intensive dairy fanning.

6.2 FORAGE DEMAND AND SUPPLY

The data or the estimates of fodder production in the country vary widely. Fodder
production and its utilization depend on the cropping pattern, climate, social-
economic conditions and type of livestock. The cattle and buffaloes are normally
fed on the fodder available from cultivated areas, supplemented to small extent
by harvested grasses and top feeds.

Deficiency in feed and fodder is identified as one of the major constraints in
achieving desired level of livestock productivity. According to an estimate (Table
6.1), the shortage in dry fodder, green fodder and concentrate during 2010 are
22.9, 62.6 and 63%.

Table 6.1: Projected Demand, Supply and Fodder Deficits in the Country (million tonnes)

Year Supply Demand Deficit as % of demand

Green Dry Concentrate Green Dry Concentrate Green Dry Concentrate

2003 387.7 437.3 41.96 1,006 560.1 117.4 61.51 21.81 64.30

2005 389.8 441.6 44.35 1,021 568 123.6 61.83 22.12 64.11

2010 395.9 452.7 47.0 1,057 588.2 128.2 62.63 22.91 63.01

2020 405.9 473 - 1,134 630 - 64.21 24.81 -

2025 411.3 488 - 1,170 650 - 64.87 24.92 -

Source: Based on X and XI Five Year Plan Document, Government of India.

The likely future scenario of demand and supply position in relation to forages in
the country is given in Table 6.1. It reveals a huge deficit (prevailing and expected)
in case of green fodder in the country. The available fodder can meet the demand
of only half of total livestock population. Thus, steps are needed in proper planning
and management of fodder resources to meet the challenge.

6.2.1 Regional Disparities in Forage Availability

The regional deficits are more important than the national deficit, especially for
forages, which is not economical to transport over long distances. The pattern of
deficit varies in different parts of the country. For instance, the green fodder
availability in western Himalayan, Upper Gangetic Plains and Eastern Plateau and
Hilly Zones is more than 60% of the actual requirement. In Trans- Gangetic
Plains, the feed availability is 40-60% of the requirement and in the remaining
zones it is less than 40%. The availability of dry fodder is more than 60% in the
Eastern Himalayan, Middle Gangetic Plains, Upper Gangetic Plains, East Coast
Plains and Hills Zones. Thus, efforts are required to bridge this gap in the demand
and supply. The situation becomes worst in the years of deficit rainfall when
animals migrate to other areas. Drought are common in north-western India.

Fodder Production
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6.2.2 Area Under Different Forage Crops
The total area under cultivated fodder crops is 8.3 million ha. On individual crop
basis, Sorghum among the rainy season (kharif) crops (2.6 millionha) and berseem
among the winter season (rabi) crops (1.9 million ha) occupy about 54% of the
total cultivated fodder-cropped area (Table 6.2). The area under permanent pastures
has been declining over the years and the trend could well continue in the future.
Due to overgrazing, the productivity ofthe pastures has been declining too. The
area under fodder crops has remained almost static for the last 3-4 decades,
mainly due to lack of proper reporting of land-cover data and also less effort at
growing fodder crops. However, in peri-urban milk-industry areas that have
developed as milk-sheds under intensive dairy production systems during the past
years, the production of fodder crops has increased. Collection of fodder also
continues from village common lands.

Table 6.2: Area and Productivity of Forage Crops Grown in India

Forage Crop Area Productivity of Green Forage
('000 ha) (tonnes/ha)

Legumes

Berseem (Egyptian Clover) 1,900 60-110

Lucerne (Alfalfa) 1,000 60-130

Senji (Sweet Clover) 5 20-30.
Shaftal (Persian Clover) 5 50-75

Methi (Fenugreek) 5 20-35

Labia (Cowpea) 300 25-45

Guar (Clusterbean) 200 15-30

Rice Bean 20 15-30

Cereals

. Jau (Barley) 10 25-40

Chari (Sorghum) 2,600 35-70

8ajra (Pearl Millet) 900 20-35

Makka (Maize) 900 30-55

Makchari (Teosinte) 10 30-50

Jai (Oats) 100 35-50

Check Your Progress 1
Note: a) Use the space given below for your answers.

b) Check your answers with those given at the end of the unit.

1) Fill in the blanks:

a) Deficiency in and is identified "<' one------
of the major constraints m achieving desired level of livestock
productivity.28



b) among the kharif crops and among rabi
crops occupy about 54 % ofthe total cultivated fodder-cropped area.

Fodder Production

c) Due to , the productivity of the pastures has been
declining.

6.3 FODDER PRODUCTION SYSTEMS

Based on the climatic zone and water source, fodder production system can be
classified into two viz. Intensive irrigated system and extensive rainfed system.

6.3.1 Intensive Irrigated Systems

Intensive forage production system deals with the efficient utilization of limited
land resources and other agricultural inputs for obtaining maximum harvests of
nutritious herbage per unit area and time. An ideal intensive forage production
programme, besides giving higher yields and making best use of the available
resources, should have favourable effect on soil productivity and provide
sustainability to the production system. The system either works with mono crops
or the mixtures that fit into the cropping system. In fact, intensive cropping is the
only alternative to boost green forage yield from irrigated lands, covering about
30% of the cultivated area in the country.

a) Multiple Cropping

It consists of growing 3 to 4 appropriate annual forage crops as the sole crops
in mixed stands in a calendar year to enhance forage productivity per unit area.
The degree of its success depends upon agro-climatic conditions, crop-and soil-
management practices followed and the availability of inputs. It has been found
that multiple crop sequences produced 120 to 190 tonnes green forage/ha/year.
Selection of appropriate crops or varieties and the adoption of scattered sowing
and harvesting schedules ensure a regular supply ofthe quality forage throughout
the year. Some of the systems are described as under:

i) Year round Forage Production through Combination of Perennial
and Annual plants

Considering the needs of dairy farmers for green fodder round the year and also
of small cultivators that require maximum forage from a small piece of land, an
overlapping cropping system was developed at the Indian Grassland and Fodder
Research Institute (IGFRI), Jhansi. It consisted of raising Berseem, inter-planted
with Hybrid Napier in spring and intercropping the inter- row spaces of the grass
with Cowpea during summer after the final harvest of Berseem (Table 6.3). This
system was found superior.to multiple crop sequences both in terms of production
and economic returns. In this cropping system, Hybrid Napier could be successfully
replaced with relatively soft and palatable perennial grasses like Setaria, guinea
grass, Berseem (Fig. 6.1) with lucerne wherever required.
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Table 6.3: Round the Year Fodder Production Systems

Crop Sequence Green Fodder Yield
(tonnes/hectare/year)

l. Napier Bajra Hybrid (NB Hybrid) + Cowpea - Berseem 260

2. Maize + Cowpea - MP Chari + Cowpea - Berseem +
Japanese Rape 197

3. MP Chari t Cowpea - Berseem t Japanese Rape 184

4. Cowpea - MP Chari + Cowpea - Berseem + Japanese Rape 176

5. NB Hybrid + Cowpea - Berseem - Cowpea 255

Fig. 6.1: Berseem Fig. 6.2: Subabul

ii) Association of both perennial grass and legume components

Attempts were made to select similar types of perennial grass and forage legume
components in order to reduce the necessity of repeated sowing and tillage and
to economize irrigation water in the system This resulted in the identification of
an erect, leafy and compact Hybrid Napier IGFRI No. 3 and Salvador type of
Subabul (Fig. 6.2). These crops when grown together in alternate paired rows
(2:2) yielded around 200 tonnes of nutritious green forage/hectare/year. This
system is less sensitive to fluctuations in soil moisture and more suited to southern
region of the country where both the components grow throughout the year. The
other benefits are:

• Higher yields and maintain flow of green fodder throughout the year ensuring
effective utilization ofland and other production inputs.

• The associated legumes improve the herbage quality in terms of protein and
minerals and help economize on fertilizer nitrogen and sustain soil fertility
over a longer period.

• Such production systems are less expensive and offer continuous employment
potential I

The intensive cropping systems when managed properly using modem
techniques of soil, water, nutrients and crop management are able to yield 180
to 300 tonnes of green fodder (30 to 55 tonne dry forage) per hectare/year.
Some of the intensive cropping systems have been suggested for different regions
as follows:
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• Maize + Cowpea - Sorghum + Cowpea (two cuts) - Berseem + Mustard.

• Sudan grass + Cowpea - Maize + Cowpea - Turnip - Oat (two cuts).

• Hybrid Napier or Setaria inter-planted with cowpea in summer and berseem
in winter (9 to la cuts/year).

• Teosinte + Cowpea (two cuts) - Carrot - Oat + Mustard/Senji (two cuts).

Western and Central Zone

• Bajra + Guar (two cuts) - Annual Lucerne (6 cuts).

• M.P. Chari + Cowpea (two cuts) - Maize + Cowpea - Teosinte + Cowpea
(two cuts).

• Hybrid Napier or Guinea or Setaria grass inter-planted with Cow pea in
summer + Berseem in winter (8-9 cuts/year).

• Hybrid Napier or Guinea grass or Setaria interplanted with Lucerne (8-9
cuts/year).

Southern Zone

• Sorghum + Cowpea (3 cuts) - Maize + Cowpea - Maize + Cowpea.

• Hybrid Napier or Guinea or Setaria grass inter-planted with Lucerne (8-9
cuts) or Hybrid Napier + SubabullSesbania (9-11 cuts/year).

• Sudan grass + Cowpea (3 cuts) - M.P. Chari + Cowpea (three cuts).

• Para grass + Centrosema pubescens (9-11 cuts/year).

Eastern Zone

• Maize + Cowpea - Teosinte + Rice bean (two cuts) - Berseem + Mustard
(3 cuts).

• M.P. Chari + Cowpea - Dinanath grass (two cuts) - Berseem + Mustard
(3 cuts).

• Para grass + Centrosema pubescens (8-9 cuts/year).

• Hybrid Napier or Setaria inter-planted Subabul or Sesbania sesban (9- I0
cuts/year).

6.3.2 Extensive Rainfed Systems

During the rainy season, crops of maize, sorghum + cowpea, teosinte, pearl millet
are grown under high density (seed rate) for fodder production. They are harvested
as green fodder and give high tonnage but after the crop is harvested the lean
period follows when no green fodder is available until the next crop starts giving
yield. Incidentally, there are other grasses and legumes that are grown under
rainfed conditions and these crops cover large area and provide fodder to the
livestock (Table 6.4).
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Table 6.4: Suitable Varieties of Grasses and Legumes for Cultivated Arable Lands

32

Grass/ Variety Area of Cultivation Green Forage
Legume Yield (q/ha)

Cultivated Arable Lands

Napier-Bajra Pusa giant, NB-21 Entire country, specially tropics 1000-1600
Hybrid CO-I Tamil Nadu, Karnataka, Centrallndia 1200-1700

IGFRI·3, IGFRI-6 Northern and north-eastern hills 900-1600
(erect type especially suited for
intercropping)

IGFRI-7 Hilly, sub-humid and sub-tropical 1400-1700
regions (especially suited to acidic
soils)

IGFRI-lO Entire country, specially tropics 1500-1800

Deenanath PS-3,IGFRI-3808, Entire country, specially tropical 600-900
Grass IGFRI-421, sub-tropical regions

IGFRI-431

Guinea Macuenii, Hamil Kerala (rainfed) 600-800
Grass South, North-east, East and Central 900-1300

India
PGG-l, PGG-9 North west and central India 850-1300
PGG-13, PGG-14 Centrallndia 950-1400

Rainfed Habitats

Anjan Bundelkhand Arid and semi-arid regions 150-300
Grass Anjan (IGFRI-3108),

Marwar Anjan
(CAZRI-75)

Dhaman Marwar dhaman Arid and semi-arid regions 90-200
(Yellow
anjan)

Marvel GMG-I Gujarat, central and western India 150-250

Blue Anjan CO-I (FS-391) Semi-arid region ofTamil Nadu 280-350

Dharaf GAU-D-l Gujarat, central and western India 200-350

Siratro - Semi-arid region, tropical and cool 150-200
sub-tropical hills

Rhodes - Cool sub-tropical hills 200-350
Grass

Para Grass - Throughout the country 1000-1900

Setaria Nandi, Kazungula, Cool and sub-tropical hill region 600-800
Narok, PSS-l

Cocksfoot Cambria, Sparfa, Temperate hill region 100*
Avan, S-37

Perennial Muawa, mascof, Temperate hill region 70-80*
Rye Grass Magella, S-23, S-24, :

Sentry
Italian Rye Exalta, Titania, Temperate hill region 70-80*

sabalana, Optima
Tall Fescue Canway, Dovey, Temperate hill region 90-95*

Barcel, S-170
Timothy Scot, Claire, Champ, Temperate hill region 95-100*

Eugme, S-48, S-50
White Danna, ladino, Temperate hill region 80-85*
Clover Haifa, S-lOO
Red Clover Astra; Brita, Temperate hill region 80-85*

Kenstar, S-123

* Dry matter yield
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Check Your Progress 2

Note: a) Use the space given below for your answers.
b) C~ck your answers with those given at the end of the unit.

1) Define Multiple Cropping?

2) Name anyone intercropping system suited for Northern Zone?

3) Name one grass or legume suitable for rainfed habitats?

6.4 PRINCIPLES AND PRACTICES OF GROWING
IMPORTANT IRRIGATED FODDER CROPS

Crop production is concerned with the utilization of plant morphological and
physiological responses within an agro-climatic environment to produce maximum
yield per unit area and time. The development of crop production technologies
is the master key to unlock the yield potential of crops. Fodders as a group of
crops differ from food and commercial crops in several aspects; the principles
and practices of their cultivation vary accordingly.

Water is the most important input for crop production especially in fodder crops
where maximumvegetative growth is desired withina short period oftime. Provision
of irrigationpermits maximumutilizationof resources for intensiveforageproduction,
which is very important in our country with small land holdings. There are certain
fodder crops like berseem, lucerne, turnip etc. which can be grown only with
adequate moisture, while in case of others, the production potential cannot be
fully realized without irrigation.

i) Cultivated fodder crops

India is gifted with abundant sunshine throughout the year, wide range of climatic
variations, diversified soil types and a large group of forage species suited to
different agro-ecological conditions and input situations. Cultivated fodder crops
can be grouped as follows:

a) Cereal fodders

Cereals are the crop plants belonging to grass family 'graminae' and grown for
their edible starch seeds. Cereal fodders and grasses are characteristically 33
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determinate in growth habit and their herbage quality begins to deteriorate after
flowering. Cereal fodders like maize, sorghum, pearl millet and oat provide energy
rich herbage to livestock. These have wider adaptability and variability in terms
of growth, regeneration potential, yield and quality of herbage.

b) Legumes

The word legume is derived from the Latin word "Legre" meaning 'to gather',
because the pods have to be gathered or picked by hand as distinct from 'reaping'
the cereals. They have nodules on their roots for nitrogen fixation. Legumes by
and large are indeterminate in growth and thus, maintain quality traits over longer
periods. In fodder production, legumes have special significance because of high
herbage protein and partial independence from soil for their nitrogen needs.

Besides these important groups offodders, root crops (turnips, carrots & fodder
beets) and Vetches are used as supplementary source of feed to the livestock.
Due to early bulking capacity and short duration, these are often grown as catch
crops.

Salient features offorage crops

The knowledge of following salient features of forages would be useful in
understanding the techniques of their management and tailoring the cultural and
fertilizer schedules for increased herbage production:

• Short growth period.

• Grown in close spacing with high seed rate.

• Dense stand to smother weeds and prevent soil erosion.

• Improve soil health through addition of higher amounts of organic residues
in the soil.

• Crop duration can be adjusted and risk due to aberrant weather conditions
minimized.

• High persistency and regeneration capacity reduce the need for frequent
sowing and tillage.

• Crop management differs with the purpose of growmg forages and mode of
their utilization.

• Wider adaptability with capacity to grow under stress conditions.

• High nutrient and water requirement under intensive cropping.

• Multi-cut nature with capacity to provide regular income and employment.

• Economic viability depends on secondary production (livestock products).

• Storage, transport, processing and conservation are cumbersome.

• Shy seed producer, poor harvest index and narrow seed multiplication ratio.

• The cost of cultivation goes down in subsequent cuts in case of multi-cut
andlor perennial forages as well as in forage-cum-seed crops.

6.S PACKAGE OF PRACTICES

34
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farmer to farmer, depending upon the availabilityof water mainly and other inputs



like fertilizers, insecticides, pesticides, etc. and topography. An ideal fodder system
is that which gives the maximum outturn of digestible nutrients per hectare, or
maximum livestock products from a unit area. It should also ensure the availability
of succulent, palatable and nutritive fodder throughout the year. The crop rotations
for each region recommended by Indian Grassland and Fodder Research Institute
(IeAR), Jbansi is presented in Table 6.5. A farmer may choose any of the one
or two or three crops listed under each crop rotation as it suits his/her farm
conditions.

Fodder Production

Table 6.5: Some of the Cultivated Fodder Crops Suitable for Different Regions under
Rainfed Conditions (IGFRI Recommendations)

Region Name of the Fodder

Arid tracts 1. Jowar, Bajra, Moth, Guar, Labia

2. Lucerne, Berseem, Oats, Maize, Jowar, Bajra

Semi-dry 1. Bajra, Jowar, Lobia, Moth, Guar, Velvet Bean, Field Bean, Moong

2. Jowar, Maize, Lobia, Teosinte, Lucerne, Berseem, Sarson (TiIlSesame),
Turnips, Hybrid Napier, Oats, Sudan Grass, Guinea Grass, Rhodes
Grass

Semi-wet 1. Deenanath Grass, Jowar, Lobia, Rice Bean, Velvet Bean, Teosinte,
Sunhemp

2. Berseem, Oats, Sudan Grass, Hybrid Napier, Guar, Jowar, Maize, Para
Grass, Rhodes Grass, Setaria

Wet Regions I. Jowar, Deenanath, Rice Bean

2. Berseem, Oats, Hybrid Napier, Guinea, Lucerne, Berseem, Sarson,
Turnips, Hybrid Napier, Oats, Setaria, Para Grass, Jowar

Lower Hills 1. Jowar, Lobia, Bajra, Velvet Bean, Field Bean, Guar

2. Maize, Jowar, Oats, Berseem, Lucerne, Hybrid Napier, Sudan grass,
Rhodes grass

The complete range of agronomic practices to be followed for rearing different
fodder crops is shown in Table 6.6. Please note that for grasses, root or stem
slips are planted, instead of sowing seeds.

Table 6.6: Package of Practices for Increased Fodder Production III Cultivated Fodder Crops

SI. Name of Most Optima Seed Row Manuring/ Harvesting Fodder
No. the Crop Suited Sowing rate spacing hectare (days yield

Soil time (kg/ha) (cm) (FYM+ from) (q/ha)
Farmyard
manure)

1) Jowar Sandy Mar-July 40-50 25-30 FYM 20-25 ton 80-90 300-400
loam to clay (N) Feb- N-60 kg (2 doses) (late var.) 500-700

Nov (S) PzOs-30 kg 70-50
K20-30 kg (early var.)

2) Maize Sandy April-Aug 4040 25-30 FYM 25 ton N-50 70-80 350450
loam to clay (N), Feb- 60-75 - 60 kg (2 doses)

Nov (S) (Hybrid) P20S - 30 kg
K20-20 kg

3) Bajra Sandy Mar-Aug 10-12 3040 FYM 10-12 ton 50-60 300-400
loam -clay (N) Feb- (rain fed) 50-60 N-40 kg (2 doses)
loam Nov (S) . 1.-P,O·-30 kgL...- _____________ ----- -=--~---- ------ 35
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---------- ---- --- ----------------4) Teosinte Loam Mar-Aug 35-45 40-50 FYM 25-30 ton 75-80 1st 400-500
to clay loam (N) Feb- N-50 kg (2 splits) 60-70 2nd

Nov (S) P20s-40 kg K2O- 60-703rd
30kg

5) Cowpea Sandy Mar-Aug 30-40 40-50 FYM 10 ton N-20 60-70 300-450
to sandy (N) Feb- kg P20S-40 kg
loam Nov (S) K20-120 kg

6) Guar Sandy to Apr-Aug 25-30 30-40 FYM 5 ton N-lO 60-70 250-300
sandy loam (N) Mar- kg P20s-30 kg

Nov (S) K20-1O kg

7) Oats Loamy mid-Oct to 80-90 20-25 FYM 20 ton N-80 70-75 day 400-450
to clay mid-Nov kg (2 splits) P20S early cut,
loam -30 kg K20-20 kg 120 days,

single cut
8) Berseem Loamy Oct-Nov 20-25 Broadcast FYM 25 ton N-20 60-70 days 750-800

to clay kg P20s-60 kg subsequent
loam K20-30 kg cut 40-day

intervals
9) Lucerne Loamy Oct first 15-20 Broadcast FYM 20 ton N-20 70-80 days 800-1000

to clay week kg P20s-80 kg subsequent
loam K20-30 kg cuts at 30-

40-day gap
10) Senji Loam End of 25-30 Broadcast FYM 5 ton N-I0 80-90 days 250-300

to _clay Sept to kg P20s-30 kg
loam Oct K20-20 kg

11) Hybrid Sandy Mar-Aug i)27,780 i) 60 X FYM 25 ton N-40 1st cut-75 250-300
Napier loam (N) Feb- ii)33,346 60 cm, kg after each cut days
Grass to clay loam Nov (S) iii)O,OOOii) 1 m X P20s-30 kg subsequent

rooted 30 cm, K20-20 kg cuts at 45
slips iii)lmXlm day gap

12) Para Loam to Mar-Aug i) 27,780 i) 60 X FYM 25-30 ton 1SI cut-80- 500-700
Grass clay (N) Feb- 60cm N-40 kg after 85 days,

loam Nov (S) ii)50X each cut P2OS- subsequent
60cm 30 kg cuts 30-35

days

13) Rhodes Loam to Mar-Aug 5-8 or 60X60 FYM 20 ton N-20 1st cut-80 700-800
Grass sandy (N) Feb- 27,780 cm kg after each cut days

loam Nov (S) P20s-30 kg subsequent
cuts :0-35
days
intervals

14) Guinea Loam to Mar-Aug 3.4 kg ImX FYM 20-25 ton 1st cut-70- 750-850
Grass clay loam (N) Feb- or 50 cm N-30-40 kg after 75 days

Nov (S) 20,000 each cut subsequent
rooted P20s-30 kg cuts at 40
slips 45 day gap

15) Sudan Loam to Mid Marto 20-25 50X 60 FYM 15-20 ton 1st cut, 400-500
grass clay loam Mid July cm N-30 kg after each 50-60 days,

cut P20s-20 kg later cuts at
40-45 day
gap

16) Mustard Sandy 1st week of 6-8 30-40 FYM 10··15 60-65 days 300-350
loam to loarr Sept to 1st ton N-30 kg

week of
Oct

17) Turnip Loam to 1st week 4-5 25-30 FYM 10-12 70-80 300-400
sandy of Sept to ton N-60 kg days
loam 1st week (2 splits)

of Oct.
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Note: a) Use the space given below for your answers.

b) Check your answers with those given at the end of the unit.

1) Describe any three salient features of forage crops?

2) Fill in the blanks?

a) Most suited soil type for growing Lucerne is _

b) The optimum seed rate for Maize crop is kg/hectare.

c) The fodder yield of Hybrid Napier grass is __ quintals/hectare.

d) The idea space between two rows for Cowpea is cm.

6.6 TIPS FOR EFFICIENT CULTURAL
MANAGEMENT AND PRODUCTION
OPTIMIZATION

The followingpoints need to be given due consideration while adopting appropriate
cultural practices:

• Efficient forage crops ofthe area should be identified and grown on properly
prepared seedbeds well in time. Timely sowing is very important in forage
crops, as these have very limited growth period.

• Since forage crops need higher amounts of seeds and/or planting materials,
these should be obtained from reliable sources and germination should be
tested before sowing.

• The seed rate and spacing need to be adjusted depending upon the purpose
and growing conditions. For instance, higher seed rates are used when the
crop is raised for hay or the field is likely to be infested with weeds.

C!I During rainy season, sometimes, it becomes difficult to re-sow the field due
to incessant rains and wetting ofthe soil. Under such conditions, multi-cut
forage crops can be sown in the beginning for continuous supply of green
forage throughout summer and rainy seasons. Moreover, growing of
multi-cut forage crops/varieties results in the saving of seeds, fertilizers and
tillage operations.

• Mixed cropping of grarninaceous and leguminous fodder crops is better from
the viewpoint of herbage quality and maintenance of soil fertility. Both the
crop components of the system should be of similar duration to facilitate
harvesting at one time.
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• Maximum crop-weed competition occurs .up to 4-5 weeks in most of the
seasonal forages. Weed menace should be checked from very beginning
through proper land preparation, use of clean seed and well-decomposed
FYM, pre~emergence application of herbicides and growing of inter crops
that smother weeds. Careful crop rotation can help its management.

• Nutrient management practices should always be based on soil test values
and cropping systems being followed. The fertilizer recommendations are of
general nature. Use of bulky organic manures @ 15-20 t!ha takes cafe of
soil health and micronutrient deficiencies to a large extent. Economy in
nutrient use can be ensured through efficient weed management, use of bio-
fertilizers and inclusion of legumes in crop sequences.

• Irrigation management practices vary with season, soil type, and crop growth
stage and fertilizer practices. Water requirement of fodder crops is usually
greater because of dense stand and higher vegetative growth in a short
period. Similarly,adequate drainage is important for crops like maize, pearl
millet and cow pea etc. grown in the rainy season. Forage crops respond
well to sewage irrigation.

• For controlling insect pests and diseases, it is better to avoid the use of
chemicals particularly when the harvesting is due. However, if any pesticide
is applied on the crop, the forage should not be harvested for 3-4 weeks to
avoid the risk of residual toxicity in animals.

• Cutting management influences not only the yield but also the forage quality.
The fodder crops, should therefore, be harvested at appropriate growth
stage to obtain adequate fresh fodder with acceptable dry matter and nutrients
particularly the crude protein.

• Multi-cut forages, especially those regenerating from auxiliary buds, should
be harvested leaving 8-10 cm stubbles to promote quick regeneration and
adequate stand of the ratoon.

• The nutritive value ofthe forage depends upon the time of harvest and crop
maturity. Most ofthe cereal fodder crops in rainy season have crude protein
(CP) value of 5-8% while oats in winter will have more than 10%. The
legumes have more than 15-20% CP value. Many ofthe leguminous fodder
trees also have more that 20% crude protein in their leaves.

6.7 LET US SUM UP

• To support livestock enterprise, production of fodder crops is essential.
Deficiency in feed and fodder is identified as one of the major constraints in
achieving desired level of livestock productivity.

• The available fodder can meet the demand of only half of total livestock
population. Thus, steps are needed in proper planning and management of
fodder resources to meet the challenge.

• The area under permanent pastures has been declining over the years and
the trend could well continue in the future. Due to overgrazing, the productivir,
of the pastures has been declining too.
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• Based on the climatic zone and water source, fodder production system can
be classified into two viz. Intensive irrigated system and extensive rainfed
system.

• Intensive forage production system deals with the efficientutilizationof limited
land resources and other agricultural inputs for obtaining maximum harvests
of nutritious herbage per unit area and time.

• Multiple cropping consists of growing 3 to 4 appropriate annual forage crops
as the sole crops in mixed stands in a calendar year to enhance forage
productivity per unit area.

• Overlapping cropping system consisted of raising berseem, inter-planted with
hybrid napier in spring and intercropping the inter- row spaces of the grass
with cowpea during summer after the [mal harvest ofberseem.

• During the rainy season, crops of maize, sorghum + cowpea, teosinte, pearl
millet are grown under high density (seed rate) for fodder production. There
are certain fodder crops like berseem, lucerne, turnip etc. which can be
grown only with adequate moisture while in case of others the production
potential cannot be fully realized without irrigation.

• Mixed cropping of grarninaceous and leguminous fodder crops is better from
the viewpoint of herbage quality and maintenance of soil fertility.

6.8 KEYWORDS
Annual A plant that completes its entire life cycle in a single

growmg season.

Cereal Fodders A crop belonging to gramineae family.

A cultivated crop grown for harvesting and feeding
the livestock.

A crop grown for feeding I grazing by the livestock.

A production system involving set of crops grown
sequentially or simultaneously under optimum
management regime for higher productivity.

Crops belonging to family leguminosae.

Lasting throughout the year or through many years;
Living for three or more years.

A shoot growing from the root of a plant (esp. the
sugar cane) that has been cut down.

Fodder

Forage

Intensive Fodder
Production Systems

Leguminous Fodders

Perennial

Ratoon
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6.11 MODEL ANSWERS TO CHECK YOUR
PROGRESS

Check Your Progress 1

1) a) feed; fodder

b) Sorghum; berseem

c) Overgrazing

Check Your Progress 2

1) Multiple cropping system consists of growing 3 to 4 appropriate annual
forage crops as the sole crops in mixed stands in a calendar year to enhance
forage productivity per unit area.

2) Maize + Cowpea - Sorghum + Cowpea (two cuts) - Berseem + Mustard
(or) Sudan grass + Cowpea - Maize + Cowpea - Turnip - Oat (two cuts).

3) Anjan or Dhaman or Marvel or Rhodes Grass or Setaria or White Clover.

Check Your Progress 3

1) Some of the salient feature of forage crops are:

• Short growth period.

• Grown in closer spacing with high seed rate.

• Dense stand to smother weeds and prevent soil erosion.

• Improve soil health through addition of higher amounts of organic
residues in the soil.

2) a) Loamy to clay loam

b) 40-40 or 60-75 (Hybrid)

c) 250-300

d) 40-50
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