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FEEDI NG SYSTEMS AND PROBLEMS | N THE | NDO- GANGES PLAI N: CASE STUDY

by
V. C. Badve

I ndi a has the | argest bovine population in the world, with 191
mllion cattle and 69 mllion buffal oes, of which 80-85% of aninmals
are nondescript. The nunbers of mlch animals are 50.7 mllion cattle
and 28.3 mllions buffal oes (Livestock Census, 1982). The Nati onal
Comm ssion on Agriculture, inits report in 1976, nentioned an annual
mlk yield of 157 kg and 504 kg from cows and buffal oes respectively.
The | ow productivity of Indian animals is attributed to inadequate
avai lability of feeds and fodders. The annual requirenent of feeds
and fodder are estimated to be 25.4 mllion tonnes concentrates, 353.0
mllion tonnes dry fodder and 308.1 mllion tonnes green fodder.
However, only 16.5 mllion tonnes concentrates, 300.5 mllion tonnes
straw and 261.0 mllion tonnes green fodder are avail able. The gap
between availability and requirenment of feedstuffs is wide, resulting
in a large scale shortage. The occurrence of drought and fl ood has
beconme a constant feature in nost parts of the country. This creates
serious problens with respect to |livestock feeds.

In spite of all these problens, mlk production in the country is
showi ng an increasing trend. Currently, mlk is the second nost
i nportant agricultural comodity after rice. A decade ago m |k
production was hardly 30 mllion tonnes, while it reached 43.9 mllion
tonnes in 1986-87. It is expected to exceed 50 mllion tonnes by
1990. The target set for 2000 ADis 65 mllion tonnes (Tables 1 and
2) (Chatterjee and Acharya, 1987). The increase in production is due
to a nassive cross-breeding programme, especially in cattle, and the
use of inproved quality feed and fodder. The popul ati on of crossbred
cattle is estimated to be 12-13 mllions, of which nore than half
woul d be breeding females with 1800-2400 kg m | k production per
| act ati on.

CURRENT PATTERN OF UTI LI ZATI ON OF FEED RESOURCES

Crop residues

Crop residues and other cellulosic materials are staple feeds for
dairy animals in India. The nost abundant residues are cereal
straws, sugarcane tops, sugarcane bagasse, pulse straws, mll et
straws, etc. According to Singh and Rangnekar (1986), the
availability of dry fodder/straw fromgrain and groundnut crops is
estimated to be 302.39 mllion tonnes (Table 3). These feeds are
unabl e to neet the maintenance requirenment of aninals because of the
| ow digestibility, influenced by high fibre, lignin and silica
content.
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Table 1. Trends in mlk production, per capita availability,
processing and mlch ani mal popul ati on since 1951 and
projected to 2000 AD.

$333333333333311113333333333333333333331111)11333333333333))3))))))))))Q
YEAR HUVAN PCOPULATION M LCH ANI MALS M LK PRODUCTI ON PER CAPI TA

(IN M LLI ONS) PRODUCTI ON (M LLI ON TONNES) AVAI LABI LI TY
(IN M LLI ONS) ( GRAM / DAY)
COW  BUFFALCES

$333333333333113333333333333333333333)33111113333333333333333)))))))))Q

1951 361 46. 37 21.01 17. 4 132
1961 439 51.01 24. 24 20. 4 127
1971-72 546 53.41 28.61 22.5 112
1981- 82 685 54. 37 28. 65 34.5 136
1983- 84 720 - - 37.1 141
1985- 86 751 55. 45 33. 07 42. 3 154
1986- 87 766 - - 43. 9 157
1989- 90 812 - - 51.0 172
(Proj ected)

2000 AD 986 51.25 30. 59 65. 0 180

(Proj ected)

$333133313333331333333133133313313311331133113311331)311))13)11))))))))Q
Source: Dairy India (1987).

Table 2. Trends in mlk production by region in Sixth and Seventh
Plans (production in mllion tonnes)

$3333333333333333133333333333333333333313111))13333333333)33)))))))))))Q
Regi on 1984- 85 1986- 87 1987- 88 1989-90

Target Achieved Anticipated Tar get Target (%
achi evenent

$3333333333333333133333333333333333333331111)1133333333)3333)3)))))))))Q

1. Northern 18.17 17.77 19. 53 20. 56 22.96 (44.8)
Regi on

2. Central 7.69 8. 43 9.42 9.79 11. 27 (22.0)
and Eastern
Regi on

3. Western 4.73 5. 48 5.73 5. 94 6.23 (12.16)
Regi on

4. Sout hern 7.61 8. 49 9.22 9. 64 10. 79 (21.04)
Regi on

$333133313333331333333133133313313311333133133113313311))13)11))))))))Q

Tot al 38.20 40.17 43. 90 45. 93 51.25 (100)

$3333333333333333333333333333333333333331111113333333333333333))))))))Q

Source: Dairy India (1987).
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Reqgions referred to in Table 2.

Nor t her n Regi on: Har ayana, Hi nachal Pradesh, Jammu and Kashmr,
Punj ab, Rajastan and Utar Pradesh.

Central and

Eastern Regi on: Arunachal Pradesh, Meghal aya, Sikkim M zoram
Nagal and, Madhya Pradesh, Bi har, Oissa, Wst
Bengal , Assam Mani pur, Tri pura.

West ern Regi on: Goa, Qujarath and Maharashtra.

Sout hern Regi on: Andhra Pradesh, Karnataka, Kerala, Pondicherry,
Tam | nadu, Andaman and N cobar.
Table 3. Estimated availability of dry fodders/straw fromgrain and

groundnut crops in India in the year 1983-84.

$3333333333333333333333333333333333333333111133)333333333333)))))))))Q

Crops Area Production Ratio Estimated dry
mllion ha. mllion G ai n/ straw f odder
t onnes mllion tonnes
$333333133331333313333133331333113331133311333113331133)111)))1))))))Q
Paddy 40. 99 89. 57 1:1.5 134. 35
Wheat 24. 39 45. 14 1:1.5 67.71
Sor ghum 16. 26 11.93 1:3 35.79
Pearl ml| et 11. 81 7.62 1:3 22. 86
Finger mllet 2.60 2.99 1:3 8.97
Small mllet 3.61 1.71 1:3 5.13
Mai ze 5. 88 7.92 1: 2 15. 84
Bar | ey 1.37 1.78 1:1 1.78
Pul ses 23.41 12. 65 1: 0.5 6. 32
G oundnut 7.64 7.28 1:0.5 3. 64

$3333333333333333333333333333333333333331111113333333333333333))))))))Q
Tot al 302. 39

$333133313333331333333133133313313311333133133113313311))13)11))))))))Q
Source: - Singh & Rangnekar (1986).
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As feed supplies to the aninmals are closely tied to the | ocal
cropping pattern, variation in feeding regines are observed from
region to region. 1In the Northern part of the country, wheat straw
(bhusa) is nore intensively utilised, while feeding paddy straw is
common in Eastern and Sout hern regions and part of the Western region,
particularly in coastal areas. Sorghum stovers are fed in the Centra
and Western regions and in parts of the Southern region. Feeding
mllet and pulse straw is also observed in certain localities.

I n sugarcane grow ng areas of the country (part of Utar
Pradesh, Maharashtra and Gujarat), sugarcane tops are extensively fed
to dairy animals during the harvesting season from Cctober to Muy.
During the sumrer nonths, they constitute the bul k of green nateri al
available to animals in these regions. A survey was conducted with
farmers of different size categories and in three different seasons in
three villages from Wstern Maharashtra whi ch showed seasona
variation in the feeding of cane tops (Table 4). Maxi nrum use of cane
tops (up to 52% of total dry nmatter) was observed with snall farners
in the summer season (Thole et al., 1988).

Tabl e 4. Seasonal changes in forage availability (% in different
farmer categories (dry basis)

$3333333333333333133333333333333333333333111)113333333333333333))))))))Q

Farm si ze Lar ge Aver age Smal |
$3233133133313331))Q 5)11333133113331))))Q S))11))11)))))))))Q

Season Summer Rainy Wnter Summer Rainy Wnter Summer Rainy Wnter

$3333333133333313333331331333133133113331331133113313311))13)1)))))))))Q

MAI ZE 4 7 1 19 19 6 14 1 0

SORGHUM 7 21 9 15 41 23 7 36 6

CANE TOPS 21 9 17 31 9 33 52 11 34

LUCERNE 17 15 11 21 15 10 4 4 2

GRASS 7 13 11 2 3 2 2 16 11

DRY 13 15 8 8 8 8 19 30 44

$33333333333333331333333333333333333333331111113333333333333333))))))))Q

Source: Thole et al., (1988).

Feedi ng concentr at es

The use of agro-lndustrial by-products, either as individual
concentrates or as a part of balanced concentrate mxture, is a wdely
observed practice all over the country. |In places, farnmers m x by-
products with conventional feed ingredients |ike brans and oil cakes,
sprinkle sone water on the m xture and feed animals at the tine of
mlking. Salt or mneral mxture are often added to such feeds. It
has been generally observed that concentrates are fed only to
| actati ng ani mal s.
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Wth the increasing popularity of dairying, conpound feeds are
bei ng adopted. Because of organised mlk collection through dairy
cooperatives, the supply of inputs to farners has been nade possi bl e.
In 1977, total conpound feed production was 400, 000 tonnes and this
had increased to 1.56 mllion tonnes in 1987 (Figure 1). Today, there
are 71 feed mlls in the private sector and 44 under dairy
cooperatives, with a total capacity of 2.7 mllion tonnes/annum In
Qperation Flood 111, Programe 10, additional cattle feed plants with
100 tonnes/day capacity will be installed. To keep the cost of
conpounded feed down, the technique of |east cost formul ation needs
to be adopted wi dely.

Figure 1. Trends in cattle feed production in India.
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Feedi ng green forage

Al t hough forage based feeding systens help |ower feed costs, the
scope for such systens is limted in India because of the need to give
priority to food crops. The average cultivated area under fodder
crops is estimated as 4.4% In areas with better irrigation
facilities, intensive fodder production is practised and in the
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Nort hern Region, particularly Punjab and Haryana, 10% of the
irrigated land is allocated to fodder cultivation. The major part of
the ration of dairy animals in this region consists of |ucerne,
berseem nmaize, oat, sorghum etc. |In other parts of the country,

al t hough the area under fodder crops has not increased, the technique
of a m xed cropping systemof forages with other cash crops |ike
veget abl es and sugarcane is wi dely adopted by farnmers. G ow ng mai ze
W th sugarcane, brinjal, cabbage, etc., is a common practice in
irrigated tracts of Maharashtra. Table 5 shows the crop rotation in
different agro-climatic zones of India.

Table 5. Intensive fodder crop rotations for different agro- climatic
zones of India.

$3333333333333333333333333333333333333331111113333333333333333))))))))Q
ZONES CROP ROTATI ON GREEN FODDER

Yl ELD T/ ha/ annum
S33)33133133133113113131313131313131331331331131131)31)3))3))))))))))))))Q

NORTHERN Hybrid napier intercropped with berseem 211. 7
Hybrid napier + |lucerne 176.0
Ber seem + Japan rape - Jowar + cowpea 170.5
Mai ze + Cowpea- Mai ze + Cowpea - Turnip-Gat 190.0
CENTRAL &
VESTERN Hybrid napi er + cowpea-berseem + nustard 286. 3
Mai ze + cowpea-M P. Chari -berseem + nmustard 197.2
M P. Chari -t urni p- oat 192. 3
M P. Chari + cowpea- berseem + nust ard-
Jowar + cowpea 168. 6
Mai ze + cowpea- mai ze + cowpea- oat -
mai ze + cowpea 168.5
EASTERN Mai ze + cowpea-oat-bajra + cowpea 102. 6
Jowar + cowpea- berseem + nust ard-
mai ze + cowpea 96. 0
Mai ze + ricebean-berseem + nustard 111.5
Hybri d napi er al one 144. 2
SOUTHERN Sor ghum + cowpea- mai ze + cowpea-
mai ze + cowpea 110.7
Mai ze + cowpea- nai ze + cowpea-
mai ze + cowpea 106.0
Qui neagrass round the year 93.5

$3331333133313331333333133333313313311333133133113313311))13)1)))))))))Q
Source: Lal M and Tripathi S.N (1987)

Growi ng short duration forages in the gap period of the preval ent
crop sequence is a standard practice in irrigated areas. For exanple
i n the wheat-sorghum nmai ze- baj ra sequence, a gap period exists between
April and June which is utilized for growi ng forage crop m xtures |ike
mai ze + cowpea, sorghum + cowpea or bajra + cowpea wth a yield of
35-40 tonnes/ha, w thout affecting main crop.
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TECHNOLOGY OPTI ONS AVAI LABLE TO THE FARMERS

Suppl enent ati on

Suppl enentati on of crop residues with fresh grasses and | egunes or
concentrate feeds significantly inproves feed intake and the
performance of animals. Feeding wheat straw with berseem or | ucerne
is common practice in the Northern region of the country. In dryland
farm ng systens where forages are scarce, crop residues are
suppl emented wth concentrate feeds. Supplenentation of the basal
diet with good quality forage or concentrates helps to overcone the
probl em of |ow palatability. The role of agro-forestry systens in
augnenting the supply of green forage needs to be enphasized to
farmers

Urea treat nent

Treating crop residues with 4 percent urea and 45-50 percent
noi sture inproves the nutritive value by increasing digestibility,
pal atability and crude protein content. The process is sinple and can
easily be practised by the farners. Feeding treated wheat straw
suppl emrented with berseem (90: 10 m xture on a dry matter basis) ad
lib. was shown to support a mlk production |evel of 6 kg/head/day
w t hout concentrates (Agarwal et al., 1988). However urea treatnent
is not yet used on a wide scale by farnmers because of i nadequate
extension efforts to popularise the technology and the limted
avai lability of liquid cash for farnmers to purchase urea.

St eam tr eat nent

According to Rangnekar et al. (1982, 1986), steam ng under high
pressure has been found to be effective for inproving palatability as
well as digestibility of sugarcane bagasse. |t has been denonstrated
that it is possible to utilise this process in sugar factories, since
steam can be nade available at a very low cost. Field trials with
steamtreated material have shown good results and acceptance by the
farmers. In sone areas, this material has been used as an alternative
roughage source during feed scarcity to maintain animals while, in
other areas, it has been used in conplete feeds for lactating cattle.

Ur ea- mol asses bl ocks

Ur ea- nol asses bl ocks provide nitrogen to the m cro-organi sns in
the rumen and thus inprove the digestion of straw. They can al so
supply am no aci ds which can by-pass runen fernentation and be
absorbed in the ower gut of the animal. Cattle and buffal oes fed
t hese suppl ements showed i nproved body condition, increased conception
rates and increased mlk yield. The National Dairy Devel opnment Board
(NDDB) has | aunched a programme to popul arise the feeding of urea-
nol asses bl ocks.
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FUTURE DEVEL OPMENT

In India, nutrition research shoul d enphasi ze the devel opnent of
feedi ng systens based on existing feed resources, under farm
condi ti ons.

A feed security systemfor animals needs to be devel oped to neet
the requirenents of livestock in famne and fl ood prone areas.

Evol ving new varieties of cultivated fodders which have high
yields, respond to inputs and are di sease resistant is also a
priority.

The identification of non-conventional feeds for |ivestock and
devel opi ng processes for inproving their nutritive values needs to be
undertaken on | arge scal e.
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