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Introduction

The role of dual-purpose cereal crops — sorghum (Sorghuann bicolor). pead
millet (Pennisetum americanum), maize (Zea mays), whewt (Triticum
aestivem) and rice (Oryza sativa) — in meeting the driaught and ok
animal feed requirements of mixed crop-livestock farmimg systems in the
semiarid tropics (SAF) has not yer been fully appreciated. Although todder
trees and forage species play an important role in meeting these require-
ments, theie contribution is clearly limited, particularly during the diy
season. Farmers cannot afford to allocate much of their limued cropland to
foruge crop species and few have access to sufficiently Lige communal
grazing arcas. ‘Thus, there is a heavy dependence on crop residues i
managing fodder requirements at the farm level.

Historically, crop improvement rescarch at ICRISA'T and in the Indian
national programmes has targeted almost exclusively the use of cereals s
food grains, Fodder and dual-purpose fodder/gran varicties are wining
importance in both private and public scctor rescarch, but grnn vickd
remains  the overriding  criterion in national  rescarch  programmes,
Assessing the relative value of cereal straw is i necessary first step i devel
oping a more effective crop improvement strategy: that s, one which
considers the contribution of both grain and fodder vield to the total value
of production,
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Phe mtegrated naiere of ciop and avestock production s another
CHaracterintie teature of farmnng systems in the India SAT. Crop produc-
ton is typreally the most importang component in these systems, but animal
production achivaties e by no means msgnificant. Indeed, the two are
ditheult 1o separate. Livestock provide draught power and fertilizer to the
ciops i the Torm of manure: crops and crop residues provide fodder for
draught and milh animals. While more speciahized systems of production
e Bikely 1o cvoive, this change will only come about gradually. For the
e h\'m;. most farmers continue o produce forages and use cereal straw
for ther own hvestock with hittie surplus feft tor marketing.

For this reason, umers m SAT India are concerned not only with
granm vichd but grain and todder yield Both are important components in
the tota! value of production. The value of cereal straw is derived from its
use i mecting the feed requirements of bullocks and milk animals. Indeed.
crop s and stover constitute a major feed resource for ruminaats, more
important than cultivated forages because of competition for land. Except
where aspecialized market has developed due 10 a strong diary indus(fy,
e around large aties, culivated fodders such as maize, sorghum, napier
grass (Penmiscuom purpurewm Schum) and lucerne (Medicago sativa) are
not ver widespread. Grazing is also limited. and becomes increasingly so as




opland encroaches on communal pastares, fallow arcas and  forest
Jodha, 1985), Most of the sorghum and pearl millet grown in India i
characterized as dual-purpose (grain and fodder).

Observations from recent village surveys conducted by 1CRISATT
western Rajasthan show that crop residues (pearl millet, sorghum, and
wheat straw) contribute more than S0% of the total dry weight of the et
of milk animals on an annual basis (TCRISAT, 1992). Data trom a village
survey carried out in western Maharashtra indicated that dry roughage
(mainly sorghum stovers) contributes between 20 and 45%. depending on
the season. of the total dry weight feed fed to dairy animals by small farm
owners (‘Thole er al, 1988). High seasonal dependence of crop residues is
supported by a study in south India. Among small dairy and cattle owners
m Tamil Nadu, dry fodder provided 13% of the dry matter animal feed
from August to October and more than S0% from Lanuary to Apnl
(McDowell, T9RS).

The Kev role of crop residues is probably m the mantenance diets of
breeding stock: diets for Factation or work require higher enerpy concentra-
non (Nordblom, 1988). Nevertheless, even i urban arcas crop st o
stover constitute an important fraction of the diet of milking animals

Crop residues are also important for dranght anmals, Incental
Andhra Pradesh and eastern Maharashtra, fodder  predominantly dry
sorghum, pearl millet and paddy straw - constitutes it major share ot the
cattle feed. Dry fodder contributed approximately 60% and 43% of total
dry weight feed during the dry summer scason in the Andhra Pradesh and
Maharashtra villages, respectively; during the rest of the vear, the contn-
bution of dry fodder (and preen when avinlable) varied between 20 and
505 (Motavalli wnd Anders, 1991). Sundford (1987) reported that i
virrious parts of semiarid sub-Saharan Africa, cattle derive up 1o 43% of
their total annual feed intake from crop residues, and up to SO during
critical periods.

Field data on sorghum grain and fodder vields and assoctted prices
were used to assess the averape contnbution of fodder o the total value of
production (ICRISAT, 1991a), During the 10-year period from 1975 1o
1984, traditional sorghum straw’s contribution to the total vidue of produc-
tion averaged 40% in two JTCRISAT study villages e eentral Indi (Fable
6.1, Tn some years the average contribution rose 1o 60 . Sorghin striw’s
contribution averaged only I8% in a thied village, rellectung o relanvely
lower price of sorghum straw in this particular region of Maharasht and o
high harvest index of modern cultivars (MCs) grown there,

The same field data indicate @ strong negative association between
grain yield and fodder’s contribution to total value of production. That is,
lower-than-average grain yield is correlated with a relatnvely higher pet-
centage contribution from fodder. This suggests that grain vield s more
vulnerable to environmental stress than fodder yield. If so, arcas with

Table 6.1. Serghum cvaw contnbutor i I tota! vawe of Dinduction selected villages. SAT
India. 1975 thraunh 1934

Sreaw e ot o oL s of produthon®
e Aroga o tng Geeng ooy Yarzira thybed;
1978, 5 - 9
a6 g <
a7 ‘z ]
1978 : 2
1971 4 : Z
28 N ?

foaverthan invenaze enon velds sachas Andhrg Pradesh and Karnataka,
Srontd enve relatnedy more weight to fodder vield considerations than areas
sttt icher ernn produchon potentiah sach as Naharashira,

Onthe other hand. st prices are consderibly more variable than
Zeam prves over e (b 6 b The occurence of drought in 1972, 1984,
and 1986 plandy had o wreiter impact on sorghum straw prices than on
sorgham grain pnces. Unbike gram markets, fodder markets are “thinner’, .
and not as integrated aither spatialiv or temporally. The bulky nature of the-
commuodity and s sssociated high triansportation and storage costs account
tor this tact. The up-and-down nature of fodder pnices suggests a cyclical
pattern of aiternatively strong and weak demand years. perhaps in response -
o buBock and milk ammal divestment during drought periods when fodder -
sources dry up.

Date trom the Al-Tndha Coordinated Sorghum Improvement Project
CALCSIEY Advanced Vanetal and Hybnd Tnals ikewise demonstrate the
importance of dey todder mthe total vidue of production of coarse cereals
i the SAT o the Advanced Vanetal Trials using the All-lndia Average
Jata tor berween 16 and 20 vaneties tested each vear from 1987/88 1o
1989 00, the average contnbution by fodder to the total value of pro-
duction was 49% (Table 6.2). ‘The highest average contribution (53% in
198K R9) s associated with o refatively poor production year (excessive
tainfall and waterlogged soils). In the Advanced Hybrid Trials, the average
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Fig. 6.1. Sorghum grain and fodder, real price indices, Solapur, Maharashtra, 1971 to 1990

Sourco: State Marketing Cooporative, Solapur, A a

contribution represented 43% of the total value of production. Once
again, the highest average contribution (48%) occurred in 1988/89.

Some variation in the contribution from fodder is observed when inter-
state comparisons arc made. More favourable cnvironments, such as
Maharashtra with its deep, fertile soils and higher and more assured iin-
fall, have a relatively lower percentage of contribution from the todder
component (45%). In Andhra Pradesh, a less tavourable environment. the
average contribution of fodder was higher (57%). For hybrids. the todder
contribution was lower, but similar differences were observed across
environments.

The contribution of fodder to total value of production depends on
relative fodder and grain prices. This ratio has been increasing over timwe.
The longest and most credible time-series data on -fodder prices comes
from a wholesale fodder market in Solapur, Maharashtra, located in the
heart of the post-rainy scason sorghum tract. Wholesale sorghum straw
prices rose cightfold, from Ry 12 per quintal in 1970 10 Rs 94 per quintal
by 1990. In real terms, i.¢. after making the adjustment for inflation, the
value of straw rose by more than 25% (Fig. 6.1). Grain prices also rose,
from Rs 90 per quintal in 1970 to Rs 280 per quintal in 1990, But of
greater importance, the real value actually declined by about 35%. Thus in
1971, the sorghum grain price was almost six times that of straw, By 1990,
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Table 6.2. Average sorghum grain and fodder yields and assotiated value of production
All-Indha. Maharashtra. and Andhra Pradesh. India. 1987-1989

Average Average
yield (q/ha)? value (Rs/tar  Total Fodder s
) T T T vage contribution

Location grain  fodder grain  fodder po/na) (%)
All-Ingha

Vanety kH 10 4.320 ATH0 657 45

Hybrd 38 106 3.96C 48l (03X 43
Maharashtra

Vanety 38 12 6040 45l 33

Hybrid 43 102 AR2C 4380 kS
Anchra Priidesh

Varnety 2

Hybnd 3

“Average ¢f 16-2C improved”
‘danarashtra. ang 5 :0catans
“Based 00 FyLnd gran ang
Al and Maharastra ans Rs 70 k
Souree AICSIP Advanced Vaneia® anit 40"
*Aanarasira any Ar Pragesk

IRedl e
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arann prices were fess than three times those of stias prices

Phere are several factors assoctated with nang prices of dey fodder
First,and most sigmbicantly, rising incomes over the st two decades hine
restlted an o marked ancrcase i the demand ik Mk producnon
doubled i the Fast 23 years Thisan turn, v Lk 1
dmry production, has resulted i steadily s
ot fodder. Another tactor has been the mcrcasin g nun
Indias Total numbers of cattle, buttalos sheep. goatss and camels Tave
mercased from 330 to 330 mullion bead e the tast 20 vears (FAO, 1070,

A Kt AR

1990), 4 more than 2570 mercase, desprte some falling off i the numbers
of cattle and buffalo used for dranght as e o tractors Ris inereased
Other supply factors comeanto plav, including dechnimg common property
resources (Jodba, TOSS) and stagnating area ander forage producton in
India (Singh, 1989) These tends are Gikely to continue mto the new
tuture, making the todder value component ever more impaitant to cop
producers.

Meanwhile, as incomes nise, per capita demand for coreal toadgrans -
and especially for coarse cereals - dechines Paypincal evidence tor India
contirms this Using data from the latest round of Naziona! Sample Sunvey
data for India, Wadker (1990) found that per capita consumption of
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sorghum and pearl millet, the two major coarse grain cereals in Indua,
declined for all but the lowest income groups from 1976 to 1986. A study
by Radhakrishna and Ravi (1990) shows that for some income groups, the
elasticity of demand for coarse cereals is negative. On the other hand, milk
and milk products have one of the highest expenditure clasticities in India.
Radhakrishna and Ravi's study projects the per capita demand for milk 1o
increase at 2.3% per annum until the year 2010, higher than for any other
food group.

Criteria for Selecting Modern Cultivars

Modern cereal cultivars have a grain yield potential that is two or more
times that of traditional varicties. Because improvement in crop prain vield
potential has come about largely by raising the grain:total biomass ratio.
i.c. the harvest index, gain in grain yicld has come at the cost of reduced
non-grain plant yicld. This effect may have been obscured by improved
crop management (fertilizer application and plant protection) which raes
total plant biomass. In environments where improved crop management
practices are not adopted, cultivation of new genotypes would result in
higher grain but lower fodder yields.

Data are available from an experiment which exammed the effect o
planting date and irrigation on grain and stover yields of two soghum
genotypes (Ahmed, 1987). Total dry matter did not differ between @
hybrid (CSH 5) and a traditional varicty (Pacha Jonna) under ¢ither
irrigated or rainfall conditions except when planted very late (after 15
July). Grain yield, as expected, was significantly higher for the hybrid in
every scenario, At the carliest planting (17 Junc), grain yield was 807,
higher for the hybrid than for the traditional varicty. Stover yields,
however, were 36% higher for the traditional varicty, Most rescarchers
would agree that traditional varieties have an advantage with respect 1o
fodder yiclds; however, more experiments are needed to accurately iassess
fodder yield differentials between  various  traditional and  improved
cultivars.

Must breeders choose between grain yield and fodder yield? s it a
guestion of partitioning a fixed amount of biomass between grinn and
stover, or can both be increased by selecting genotypes with greater total
biomass? If it is the former, then what are the trade-offs between total griun
and total fodder value for a given set of genotypes being evaluated?

For the varieties and hybrids under evaluation in the AICSIP trials,
there was no visible trade-off between grain yield and fodder yield. Neither
a significant negative nor positive relation was borne out. Using all All-
India Average data for 1987/88 through 1989/90, the average correlation
between grain and fodder yield in the Advanced Varictal Trials was -0.09

' PO IICIQUY LT Y QI A GG @ A Y s o

Table 6.3. Correlatcn coefhcients between gram yield and total value of productien. fodder
yield and total value of procuction anc gram yield and fodder yeld, All-india Maharashtra, anc
Andhra Pragesh, india 1987 - 1989

Gran yeld » Fodder yeld ¥

1o1al value of total value of Gran yeld x
produchon production fodder yield

Location/year (r vaiue)

(r vawe) (r value}

Ail-lnchd dverace

198788 005
198884 019
"9RY- 3L 950
Averace o0
Maharashtza
"4R7.BR LT
TURE 82 LA
<99, 40 ma 2
Average L
Anghra Pradesh
1987 B8 58" 287
1988°32 Q8% =020
1983 90 B -¢ 3
Averaor (] 002

et Tr COAR CHRR CERY T, an g mamet ooces m Maharashiea

Chable 6,3). The comparable higure for ivhrds was 0,05,

Does this mean breeders need not compronnse when selecting tor
penotypes with superior prnn and todder yields” When there s a posttive
correlation between grinn and todder vield, the dentification ot high grain-
viclding genotypes necessaniy implies selecting genotypes with superior
todder viclds, T the absence of a4 corelaton between gran and fodder
vield, there will be o smalier sample of higher-gram-and-fodder-yielding
genotypes from wilneh to seleet. A negative correlation implies @ clear
tade-oft Inthe st two simations, some ssstem for assessing overall
performance s required

Ihere s another aspeet 1o constder. A mentioned carlier, the 20
vatieties and hybrds under evalnion have wready gone through a senes
of selections based on supenor grin yicld. The question s not so much
whether a correlation exists between these advaneed vaneties and hybrnds,
but whether any carrelation enists between the thousands of lines and
accessions from which the more advanced genotypes have been selected.
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Fig. 6.2. Grain yield and fodder yield production possibility frontier for sorghum genotypes,

“ indicate technically inferior genotypes; + indicate technically efficient genotypes; e indicates
technically and allocatively efficient genotypes when the prices of fodder and grain are P, and
P,, respectively.

One would have to explore the entire range of existing genotypes (or a
sample thereof) for grain and fodder yield trade-offs to establish that fact.
Since the fodder yicld component has not, until recently, receved any
consideration, such an exercise has never been carried out.

The obvious alternative (o the single-focus selection criterion used is to
broaden the focus to include fodder yield. This is not always a straight-
forward excrcise, since high-grain-yiclding genotypes iare not synonymous
with high-fodder-yielding genotypes. Selection of the best lines will there-
fore require a trade-off between grain yield and fodder yield. Some impheit
or explicit weighting procedure is necessary, One alternitive 18 1o use
respective market prices, or farm harvest prices if available. The advantage
of this procedure is that it introduces criteria consistent with the actual
value of the total crop, considering the contributions from both griain and
fodder yield.

Very little work has been done using the economic vilue of production
as a measure for evaluating and selecting cultivars in breeding programmes.
Traditionally, breeders have made their selections without reference to the
economic value of crops. This has some justification: when there is a one-
to-once transformation between grain yield and value of production, gram
yicld is the only product of valuce.

Iha Relative Value of Cereal Staw Fodder

In the two-product case. however, the problem must be analvsed
within a joint-product cconomic framewaork (Fig 6 2)0 Farmers who prow
dual-purpase cereal crops seck to manninize griin vicld for & given el
fodder yield. or vice versa, for a fixed level of inputs. More accuriteiy.
farmers seek to maximize returns per unit of the most valuable resource
apphicd. A producton possibiiity tfrontier for fodder vield (thonzontal axis)
and grain vicld (svertical axis) for i group of genatypes s esimated. Al
technically nefficient genotypess iies those nor onthe fronter, are ehnin-
ated. The technically and allocatively efficient cenotvpes are those dose to

the tangent of the tronuer and the fodder pram prce rano fine. In s morg
sumplified cconomic analysis of joint production. grmn and fodder market
prices are used to assess cach genotype on the baas of s total v
production

v ool

The ATCSIP data show that prain vichd s noe :
varietal performance. as measured by total vaiue of production Rathe,
fodder vield s better. In the Advanced Viarieta! Trials, the averae :
ton cocthaent for pramn vichd and toml value of producton o

G oaveed mredie!
[ donredictor o

AN,
compared to an average correlation cocttivient of (079 far fadider vicld and
total value of producton (Table A.3)0 State data for Maharashtry and
Andhra Pradesh display o similar, but smalict, supenonty o fodder vicid
as i predictor of wotal vilue of production

In s poorer producton vear. the differential increises e
correlation coetficients were 0034 and 093 respectively This suggests thae

n JUNN NY

under condinons of stress. gron vickd suffers proportionateiv. more than
todder yicld, ves fodder yields are fess vanable The mportance of the
todder component is probuably even higher than the wverage contnbaton o
total production value would suggedt, since farmers generaily place o
premium onincome carned i poor production year

One generally assocites ligher prnn viclds wath tgher total vadue ot o

crop. There are two reasons why this is Dot aiwans soo B, oovickd

contribution to total value of production may not be gk enough o

completely dominate the picture Tndeed, o some years it man en fact be
less than fodder vield's contribution (e.g. TOSN 89y Second. the sanciios
selected i the trials condition the bind of correlation responses observed

These varietios were fargely selected for high pron sields and thas one
observes consistently high grn vields with htle vanabain Refativeis
more vanabiby an fodder vields i observed tor those vancties These
differences i todder yield, a trant notselected for, transiate iste ditferences
m the total value of production.

How often are the highest-grain-vicld ranked vanetios adso the highest-
total-value-ot-production ranked vanction” Vancties tested i 1980 90
were ranked according to therr performance with respect to grn vadue and
overall value (grinn value plus fodder value), asing TON9 market prices
(Fig. 0.3). Several vancoes miually canked sl by vitue of coon vicld
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Fig. 6.3. Sorghum grain and total value of production rankings based on AICSIP trial data.
1989, using 1989 market prices

Source: ICAR (1990)

were poor total value performers. For example, the varictics ranked 1 and
3 by grain-yield criterion ranked 9 and 9 (ticd) when measured by total
value of production. Not only are inferior varieties ranked higher than they
ought to be, but four of the six top-ranked total value of production
varieties were ¢xcluded from the grain-yield ranking selection. When 1970
price are used, the distinction between grain-yield ranking and total-value-
of-production ranking is relatively less important. With a declining
grain:fodder price ratio over time the discrepancy bhetween these two
criteria becomes more apparent. The strength of the relationship between
grain yield and total value of production is highly dependent on the
grain:fodder price ratio (Table 6.4). When the price ratio drops below
about 3.0, the correlation actually becomes negative. Clearly, the hasis for
using the grain-yield criterion has continued to erode over time as the
grain:fodder price ratio has declined.

Some inferior grain-yiclding varieties were quite respectable with
regard to total value, while some superior grain-yiclders did not perform
well overall, One variety in particular, SPV 819, which performed best with
respeet to overall value in both 1988 and 1989, did not even make it
among the top five ranked varieties in those years, Promising lines are
being eliminated at the advanced trial evaluation stage. and others probably
earlier,

Highest-grain-yield ranked hybrids and highest-total-value-of-
production ranked hybrids seem to correlate better than the varieties, But
the strength of the correlation depends on the location and on the parti-
cular year.

Not only fodder yield but also fodder quality affects the total value of

T{m Relative Vilue of Cereal Straw Fodder 99

Table 6.4. Simulated correction coeticents brtween grain yieig and 10tal value of production
and fodder yreld and 1o1al value of productcn. All-'ndia average

Correiation coetticen!

Grain fodder Gran yeld X total Fodder yield X 10tal
price rato Year value ot production vilue of production
0o 1975 0802 0122

64 1078 0546 0as5?

50 1980 0359 0632

44 1983 026’ 07

17 1986 -0239 0.962

36 989 03¢ €73

Source Yt ata trom e 3E330 ACSIV Advanceg Trals “CAR. 1300 grar ang fugder nnces trom
the State Marketng Cooperatve Solapur

production. Fodder qualty difterentiads may be detected by price compan-
sons, Monthly dita on poces of MC and tradimenat vanenes of sorghum
straware avadable at several Jocations i Maharishtra, These data were
collected from todder markets in Ahmednagar, Pune, Navwk and Solapur
districts from 19SS 1o 9SO (Government of India, unpublished data).
Fodder price vanations and differentials were, as expected. observed across
districts Tradinonal variety dey fodder carried a mean 4170 price premium
over MO dry fodder. This differential vared between 21 and 704 for
Ahmednagar, 30 and V0% for Pune, =3 and 347 for Naak, and 35 and
S0 tor Solapur, across the bive-vear sample.

These results are consistent with i study by Parthasarathy Rao (1983),
who examined todder prces over time using data from markets in Hyder-
abad ey, Only a small fractnon of the sorghum fodder recened by those
markets was from MOsindicating o strong preference for traditional types.
Lhis preterence was retlected i a todder price difterential of 30 Results
from both of these studies correspond to expectations based on informal
discussions with focal tarmers and milk producers who say that cattle and
buftalo have o strone preference tor raditional staw vancties. In some
cases, ammuts will only accept MO which are green. or it dry, only when
chopped and nuxed with other feed

Effects on Adoption of Modern Cultivars

There i evidence that acceptance of new cereal cultivars v related to
fodder vield and quahty. Pearl millet MC adoption has been very successful
in some areas such as Gujarat. On the other hand, adoption of pearl millet
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MCs in Rajasthan, the major pearl millet producing state of India, is quite
low, about 25% on average and negligible in many districts. Preliminary
results of a fodder management survey carricd out in western Rajasthan
indicate that most farmers perceived MCs to have lower fodder yicld
(particularly in dry years) and poorer fodder quality than traditional types
(ICRISAT, 1991b). Pcarl millct breeders regard poor ladder quality as an
important factor in the low adoption of MCs in Rajasthan, Survey data
collected from the major pearl millet growing zone of central Maharashtra
show that farmers make clear distinctions for straw quality between tradi-
tional and improved cultivars, as well as between various improved
cultivars (Kshirsagar er al,, 1987).

Sorghum MCs have been mainly confined to the assured rainfall and
high production potential regions of central Maharashtra. MCs have had
less impact in other regions, such as the post-rainy scason sorghum tract in
western Maharashtra and Karnataka, the predominantly fodder growing
districts of northern India (Madhya Pradesh, Uttar Pradesh. Gujarat,
Rajasthan), and some rainy scason growing arcas in Andhra Pradesh.
Karataka and Madhya Pradesh (Walker, 1990). One of the explanations
given for the non-adoption of MCs of sorghum during the post-rainy
season is lower fodder yield associated with them. By some estimates, MOy
have only about 60 to 70% of the fodder yield of the popular traditional
cultivar M-35-1 (Junsen, 1988).

Discussion

Sorghum and pearl millet breeding programmes at ICRISAT have focused
on increasing grain yield potential through incorporating resistance to
major biotic and abiotic yield reducers and hy selecting genotypes respon-
sive to good management. At the same time, major efforts have been
undertaken to tackle some serious pests (shoot fly, stem borer, and midge)
and diseases (grain moulds, downy mildew, ergot, and leaf discases) tor
these twao cereals: Within this problem-oriented framework, the thrust wis
always towards improving the cfficiency with which plants convert energy
into grain yield - usually at some cost to non-grain dry matter. Breeders
selected against the traditional tall, multi-culm, dual-purpose plant types in
favour of the short-statured, mono-culm, single-purpose types. This
strategy appears to have been successful, particularly in central Mahar-
ashtra, where production potentials are high. Significant benefits in terms
of grain yield have been achicved.

It is questionable whether this strategy will be successful in the future.
As the importance of sorghum as a food grain in India declines, its value as
animal fodder increases. Both ICRISAT and the national cereal breeding
programmes arce re-examining their current objectives and strategics.
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criteria. Fodder considerations may doninate @ regional-based strategy for
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1. A hybrid development programme targeting regions with high manupc-
ment responsiveness (e.g. central Maharashtra for sorghum and Gujarat for
pearl millet) and with primary interest in grain yield.

2. A varictal development programme emphasizing dual-purpose types
which targets a spatially wider arca where both grain and fodder produc-
tion are relevant (initially, more emphasis may be on yicld and quality of
Crop straw).

3. A hybrid development programme emphasizing single-purpose fodder
types for those interested mainly in commercial fodder sales or those who
have many animals in the farm system.

The most direet way to cvaluate fodder quality differences wmong
genotypes is by laboratory analysis, measuring quality characteristics such
as total digestible nutrients and crude protein. Genotype fodder guahty
differentials could also be measured through animal trials. Animal pre-
ferences (amount of intake) and digestibility (weight gain) could he
assessed. ‘To our knowledge. however, acither laboratory analysis nor feed
trials are being used by breeding programmes to evaluate fodder quality.
the costs being 100 high.

Conclusions

The focus of ICRISAT s cereal programmes has been on increasing griun
vield potential through incorporation of resistance 1o major biotic and
abiotic yield reducers and selection of genotypes responsive 1o good
management. Straw vicld and straw quality have reeeved little emphisis,
Where farmers have begun to specialize and animals play a less sigmificant
role in the farming system, single-purpose cercal grain types are justificed.
Rut the vast majority of farmers in the SAT practice in mised erop-
livestock production systems, In order to maximize the potential of the
SAT, new cultivars must be such that both grain and fodder objectives e
satisfied.

One important contribution the economist can make iy in providing an
accurate estimate of the true value of alternative varieties being grown by
the farmer. In doing so, the roles of both grain and fodder components are
assessed and the rationale for breeding exclusively high-grain-viclding
varicties can be examined. This is all the more pertinent in view of the
changing relative importance of fodder over time,a trend which is likels 1o
continue into the future.

In addition to these aspects, the cconomist can contnbute usetul
information to the breeder along two other lines: first, by examining the
trade-offs between grain yield and fodder yield (or grain value and fodder
value) for a given set of genotypes. This could help breeders in assessing
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the relanve mportance of fodder based onomarket poces Seeond. by
providing anformation on s ratiosale for growing particulae
cultvars and thereby deternmpmy the importance nmers place on crop
straw vield and quahin
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