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Section 1



Background

This publication presents the key findings of a major food policy project
"Sorghum utilisation in India’ The Project was funded by the Department
for International Development (DFID) UK Crop Post-Harvest Programme,
it operated from Jan 1997 to Dec 995,

The Project's purpose was to develop a research strategy tor future
sorghum postharvest or utilisation research in India. The importance of
this task was reflected by the collaboration of six key stakeholders in the
sorghum research and development sector in its implementation, These
stiukeholders included Natural Resources Institute (NRI) UK, International
Crops Research Institute for the Semi-Arid Tropics (ICRISAT), National
Research Centre for Sorghum (NRCS) India, National Centre for
Agricultural Economics and Policy Research (NCAP) India, Intermediate
Technology Development Group (ITDG) UK, and Indian Grain Storage
Management Research Institute (IGSMRI), The Project was managed by
A.J. Hall, a science policy specialist from NRI, based at ICRISAT,
Patancheru, India. The geographical scope of the Project was Andhra
Pradesh ( AP). Maharashira (MA), and Karnataka (KA.

The Project undertook a comprehensive study of sorghum postharvest
systems and the factors thut condition them. The trends and causal Tactors
in sorghum utilisation were examined. Key constraims were identified.
The insight that this gave was used to determine if the resolution of these
constraints would ultimately benefit the poor.

This publication presents in Section 2 a review of Project findings and
recommendations, and summaries of key components of the research,
based on papers presented at & workshop held in Feb 1999 in Section 3,
Section 4 lists workshop participants, and Section 5 details the Projects’
published and unpublished reports and databases and explains where copies

of these can be obtained.
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Sorghum Utilisation and the Indian Poor : a Review of
Findings and Recommendations

A, J. Hall

Ferond Security Department, Natural Resources Institure { NRE, Chatham Marione, Kenr
MES 4TH, UK

Introduction

Sorghum in India is widely perceived as a crop produced and consumed
mainly by the poor. In the past it was assumed that scientific rescarch
on the crop would ultimately benefit the poor through improved food
security. Research programs at the International Crops Research Institute
for the Semi-Arid Tropics (ICRISAT), and national programs in India,
have made significant advances in yield improvement and stabilisation
through varietal enhuancement.

As the agenda of poverty alleviation moves on from achieving food
security 1o encompass the wider livelihood security 1ssues of accessing
both food and non-food items, the scientific agenda ulso needs to be re-
examined. Options for alternative utilisation and value-added processing
— both potentally beneficial 1o rural hvelihoods have previously
been techmcally explored. However, sporadic adoption patterns of these
types of technology suggests they it poorly into the needs and agendas
of the poor. Generally, stagnant or declimng levels of sorghum production
and consumption in India suggest that more pervasive economic and
socul factors are affecting the praspects of improved utilisation. Such
factors may even be affecting the overall relevance of the ¢rop 1o the
livelihoods of the poor. Furthermore. this may undernune the assumption
that improved markets for the commodity will stimulate the adoption of
new production technology. and in this way provide a way to bring about

increases in rural productivity.



This suggests that re-examination of the research agenda needs to go
bevond revisiting scientific research strategies and priorities, A more
tundamental questioning of the underlying assumption that supporting
sorghum 15 analogous to supporting the livelihoods of the poor is
required. Only by using this hvelihoods framework can potential
apportunities be identified and prioritised in the context of options,
strategies, und agendas pursued by the poor themselves

This review presents an overview of a study that attempted o answer
these guestions by looking at both the technical and non-technicul factors
affecting improved utilisation. To achieve its goal the study was designed

around 5 research components under the following 3 broad themes -

Rural production and consumption

¢ A participatory el sppraisal (PRA) undertaken 1o estiblish the
relwtive importance of sorchuim w the hivelihoods of the poor and 1o
wain ahastonical perspective on changes in livelihoods. and the retative
Importance o sorghum ovér time

* Aquestionnaire survey providing data for farm budger analysis, the
quantificaton of production and consumption patterns aver tine, and
the key Tuctors responsible for change

* A Twrm o suivey of grain guility and postharvest losses 1o determine

their relative mmiportance as factors affecting improved utilisation,

Lrban consumplion

* A study of fuctors affecting sorghum consumption in urhin areas,

An analysis of disinet-level data from the Indian National Sample

Survey Tor patterns of urban and rural consumpnon over bime.

Industrial utilisation
* A study of the potential for mdusimial utilisaton of sorghum, thu

cramines curmrent patterns of utthsation,  constronts, and  future

prrirs pl_'l.,'h



Each of these components represents a major piece of research in s
own right and each is reported separately in depth (see Section 5 for full
list). The purpose of this review is to present a concise summary of the

unfolding sorghum utilisation story in India.

Overview of findings and recommendations for the direction of
future research

The findings of this study reveal a pattern of sorghum production and
traditional utilisation (food and fodder) that has clearly undergone
changes in the past 30 years, particularly during the period up to the carly
1990s. Areas of production and human consumption, particularly in
urban areas, have dechined. However, utilisation by the agro-indusinal
sector has strengthened and there 15 indication that demand 15 Hikely 1o
Erow,

The nature of rural livelihoods

The point of departure was to revisit the underlying assumption of the
relutive importance of sorghum to the livelihoods of the poor. The study
by Hall et al. (2000) began by examining whether the crop only remaned
important in instances where subsistence production of food and or
livestock (with its assoctuted demand for fodder) were the most important
livelihood strategy. Altermatively, had the move to cash-based livelihoods
reduced the relevance of the sorghum to current livelihood strategies?
As might be expected, when the nature of hvelihood strategies was
examimed, it was found, that households tollowed more mixed strategies
than anucipated. Given sufficient resources. household agendas appear
to achieve a balance of these strategies. A key finding was that
differences in the strategies adopted tended 1o arise as a result of the
resources avallable o particular households as much as a result of
opportunities and constramnts anising in specific locations or agro-

ccologcal zones.

=



For example : it was found that the ability of households 1o produce
enough foad for their family needs for the whole year, and the availability
of land were pnimary wealth criteria consistently described in villages.
Access o large amounts of better-quality land allowed the rich to
produce all their own food for the whole year. In contrast, those
households classified as poor could not produce all their own food due
to lack of, or poor guality of land. So in actual fact, it was the rich
households who were found 1o he ‘subsistence’ — in the sense that they
produced all the food that they consumed — rather than the poor as had
been assumed. The poor. with limited opportunities o produce food,
rehied 1o the greatest extent on the market for food and were highly
dependant on accessing food via both agneolural and non-agricultural
labotir. 1t was also observed that despite limited resources, the poor may
eschew food preduction and engage in cash cropping, us a more efficient
wiay ol aceessing tood via cash

Ownership of livestock was not restricted to the nch. Although poor
households owned less livestock. the relative importance of this livelihood
strategy was probably greater for the poor due the use of livestock as

4 coping strategy i limes of distress,
Whao are the poor?

Hall et al. (2000) reported that the picture that emerged was one in which
the nech — by the villagers” own defininon — had the resources 10 follow
a diverse set of hivelihood options. In contrast the poor with extremely
limited resources still had the overniding concern of accessing sufficient
lood. by whatever means. What proportion of the sural population do
the poor represent” According (o landholding size, more than 60% of
rural populations are made up of medium — and small-scale farmers, whao
cultivale less than 405 of land resources. Half of the rurul households

are small-scale and marginal Tarmers or landless. Wealth ranking



suggested that the poor by their own definition, e, limited access to
food and resources — represented 40-50% of househelds with the
medium-wealth groups representing another 30% of rural households.

The poor are clearly the numerically dominant social group in rural
society. At the risk of overstating the point, the rural poor are, at best,
marginal farmers, and at worst, landless. Although those with land
do produce some of their own food, agricultural labouring represents a
crucial mechanism for achieving a secure livelihood. They are net
purchasers of food. They rely on the sustainability of farming systems
and the employment they derive from them as much as on any
agricultural technology that benefits them directly. It is important to bear
this in mind when considering future intervention mediated through a
commaodity such as sorghum.

Sorghum as food for the rural poor

The relative importance of sorghum as food to rich and poor households
also reveals patterns of consumption that demonstrate the divergent
strategies adopted by different households. Hall et al, (2000) found that
when both rich and poor households are examined together, over half
of the total cereal consumption is sorghum. It therefore probably
represents half of the cereal consumption of 60 million people in the
t'urget states of the study'. With the exception of rich households in a
number of districts that produce hybrid rainy-season sorghum, the crop
remain the most preferred food. In the postrainy-season producing areas
although both the rich and the poor preferred sorghum, it represented a
greater proportion of the diets of the rich than the poor. This reflects the

inability of the poor to produce enough of their own food, Food is

1. 15% of gross cropped area was used as o value 1o represent areas where sorghum
was important. These areas were the focus of the conducted field studies. Findings
are therefore representative of areas where 15% of the gross cropped area 15 sorghum.
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accessed by these households through the market via cash from on-farm
and off-employment. and through the sale of cash crops. The relatively
higher price of postrainy-season sorghum results in the poor purchasing
alternative cheaper sources of food, particularly pearl millet,

The converse of this situation 15 observed in rainy-season producing
districts. Even though the ramny-season vaneties. produce higher vields
thin those grown in the postrainy season, the poor struggle to produce
sufficient food for home consumption. Food is bought for cash as
discussed above. However the lower price of rainv-season sorghum
results in it playing a greater role in the diets of the poor. In contrast.
the nich in these arcas consume proportionately more rice and wheat.

These broad patterns of food preference and consumption were
conditioned to some extent by access to alternative food crop options.
In districts where nice and wheat production was significant — usually
as a result of the introduction of jrrigation — these cereals where more
important i the dict. This s particular so for rich households, but 10

some extent also true for the poor
sorghum as fodder

In the areas studied Hall et ul. (2000) found that sorghum stover is the
man fodder crop for cattle (dairy and draught animals used Tor traction)
and buffaloes. Estunates of s proportion in ol fodder varied, but
consistently emerged as at leas) 30% of hivestock diets. Although rice.
wheat, und millet straws were proportionately important where available,
sorghum stover was constantly indicated to be the most preferred source
of fodder.

A companson of the importance of sorghum stover between the rich
ind poor relates 1o the absolute und relative importance of livestock in
these two wealth groups While it is difficult 10 be categorical about this
1ssue, @ number of clear lessons emerge
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« If the poor own cattle, sorghum will be valued as a source of fodder
and will play an important role in animal diets

= The poor will use their own fodder if they produce sorghum and they
consistently indicate the fodder value of sorghum in their discussions
of crop decision-making, If they are non-sorghum producers, but
livestock owners, the poor will buy sorghum stover

« If poor households are sorghum producers and they own no cattle their
sorghum stover can be sold. There is a strong market for stover,
usually in the village, but certainly within neighboring villages and
towns, Alternatively stover will be used to pay for animal hire.
The livestock-feeding strategies of farmers, characterised by

supplementing sorghum stover with green grass and other crop residues

at differemt times of the year. reflect a broad scenario of dry fodder

shortages. These shortages are ane of the main reasons for the reduction

in livestock numbers in the past.
Sorghum as source of cash

Sorghum is not an important cash crop for either the rich or the poor
— although the poor in postrainy-season arcas may market sorghum
strategically to gain access to low-price foods. Broadly. less than 30%
of households (mainly rich) sell grain, and this constitutes less than 40%
of the total sorghum production. Very few households sell stover, those
that do are generally poor households without livestock who do not need
the stover their crops produce. This pattern reflects the limited sorghum
production, particularly by poor households with limited production
resources. It also reflects the crop's low profitability that is linked to low
productivity (Hall et al., 2000).

Sorghum as source of employment for the poor

In areas where few alternative crops are grown, particularly in postrainy-
season areas, sorghum is still an important source of employment,

11



harvesting and threshing being the main activies. Emplovment at
harvest time is important as wages are often pmd in Kind, giving the poor
direct access to Tood. although this practice is declining m importance,
Sorghum tends o be more importamt as o source of emplovment for
women than men, particularly where employment on cash CTOps is
wvailable. Despite this, the poor very clearly articulated the Fact that other
crops were a much hetter source of employment. For example. rice, thit
requires many mord labour mputs throughout the seuson for transplanting,
weeding. spraying ele. operations not performed  during sorghum

production (Hall e al., 2000)
Sorghum in vears of poor rainfall

Farmers year-to-year eropping strafegies exiibiied a grem deal of
varstion. This was predominatels relied 10 the quantity and distribution
of rumfull dunng any specific vear, Production in the rainy season also
determimed decisions on crop prodoction i the postrainy season, Fo
example. if Tood production i the mimy season wis low, the postrimy
season had o stronger emphasis on food pridduction. However if the
converse wos frue, more emphists would be given i the postrainy season
b cash crop production. This hud an implication for the importance of
sorghum. In poor ruinfall years tarmers would devote proportionately
more of their fand to sorghum. pardy because a farmer's primary
whjective 1s 1o produce suflcient food und todder (or home CONSUIMPLon.

Although this option was nit necessarily open 1o the poor. due to both

Fand quantity and quality constramts, the second element of this strategy
wis related to the faet thar moveurs of very low minfall sorghum My
be the only crop that cin be considered. In this sense the crop underpins
liveliboods in the worst vears, In these vears, those with land can at leas)
produce some grn and todder, and o the landless sorghum  may
represent one of the only sources of on-farm employment i Hall et al.,

R



Sorghum as an input into farming systems

The results of this study have established that sorghum stover makes up
around 50% of animal diets, While the significance of this has been
discussed in relation to other crop residues. and the role of hvesiock in
livelihoods has also been discussed, this to some degree underplays the
importance of the combination of these fuctors in farming systems. The
earlier discussion of the joimt importance of food, cash, and hivestock
in livelihoods. rather than the dominance of an individual sirategy,
underhines the fact that these are mixed farming systems. In other words,
farming systems in which there 1s strong imegration and interdependence
of crop and livestock components, In the villages visited. almost without
exception, all land was prepared by traction ammals. Farmers frequently
discussed the importance of livestock in terms of Daction. manure
production, and sales of animals and antmal products. Animal provision
of traction and manure muke crop production possible. Even though
chemical fertilisers are widely used, farmers value manure as a source
of soil fertility, In more than one instance farmers described the
downward spiral of falling fodder vields causing reduction in livestock
numbers, in turm leading to reduced availability of manure. followed by
further reduction i fodder yields, This again emphasises the systemic
nature and imegration of the crop and hivestock componemts i the
agricultural production practices (Hall et al., 20040),

Although 1t was difficult for farmers to discuss this issue in relative
terms, they nevertheless articulate the fact that sorghum fodder 1s a key
input into farming systems — this is evidenced most strongly by Grmers’
clear preference for dual-purpose sorghum vaneties. In this sense,
sorghum as an input sigmficantly underpins the muxed farming systems.
This suggests that its relative importance goes beyond that evidenced by

its relative importance in the desegregated roles discussed above,
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Sorghum postharvest losses and the poor

The infenior characteristics of muiny-season sorghum and particularly
hybrids grown in that season are well established. Has this resulted in
households, mcluding the poor, moving away from sorghum production
and consumption i favour of more easily stored tood crops? Field
studies by Hodges et al. (1998 2000) indicated that after on-farm storage
Torone vear, levels ol isect infestation in sorghum mcreased significantly,
Infestation was more pronounced in ramy-scason than in postrainy-
season varieties, The tvpe ol storage structure was not related to levels
of infestation. However, o key finding was that while extended storage
of riny -season sorghum does represent a constraint, in the case of poor
households this problem s rrelevant. 1t was found that the poor, wath
ther homted resources for gran production, routinely store sorghum for
3 months less. In other words, they do not have enough griin to store
|I1I1:_._' L‘llHLI.'__lh lim ]"IH'-I|'|HT\.'L'-\.I osses 1o cause a sigohicant loss of food
However another timding wias that rony-season sorghum blackening,
caused by in-field tungal infecton following untimely rains, is a
signthicant problem. Although this iy not o postharvest problem per se
it rehates to plant maturty, morphology, and structural aspects of
starch o the gram — 1 has postharvest consequences in term of quakity
deterioration. The poor. with few options Tor accessing food, are often
Faced with the dilemuma of consuming this grain as there is no alternative,
In years of particularly heavy tungal intection the graim s sold in the
market at the lowest price for poultry feed and grain uleohol production.
While posthirvest losses are not impacting on the poor al farm-level
storage. the |||'||"|'il|.'ll'||1|-ﬂh of poon storage charactenstics are nol known
m bulk and long-tesm storage sitvations. These scenurios may emerge
i the context of wider industnal utilisation. and the techmical aspects
= a8 constrint to the market demand for sorghum — need o be
explored (Hodges ¢t al., 1998; 20000

14



The changing relevance of sorghum to rural livelihoods

Evidence suggests that overall sorghum does play a key role in rural
livelihoods. including those of the poor, either directly in specific roles,
or through its systemic importance in underpinning farming systems. [t
i1s this systemic importance that is most relevant to the poor. However,
patterns of production and consumption over the last 30 years indicate
a changes in importance have taken place. What are the factors causing
these changes? Will they continue? How will the future scenario
influence the relative importance of sorghum to poor?

The relatve importance of sorghum in both diets and cropping
patterns has changed over the last 30 years (Dayakar Rao, 1999: Dayakar
Rao et al,, 1999 Hall et al., 2000, It 1s also apparent that consumption
patterns are strongly linked to cropping patterns. Dayakar Rao et al,
(1999) provide evidence that the dechine in production area has been
more in rainy-season producing areas (38%) than in postramy-season
areas (38% ). Ths change has not been consistent across all locations and
households, with only about 50% of households registienng a dechne,
and sorghum areas having remained more stable 1in poor houscholds.
Rural studies suggest that consumption of sorghum declined by 16% in
postrainy-season areas, the decline taking place predominately amongst
poor households, although this finding s rather distorted by the
unexpectedly high decline found in one district (Puneb. In the rainy-
season areas, although considerable variation existed, consumption
actually increased by 4%. This reflects the resource endowments of the
poor to whom the relatively high price of postrainy-season sorghum
mukes it less accessible. The converse 1s true for the poor in rainy-season
areas where sorghum represents one of the cheapest sources of food in
the market (Dayakar Rao et al., 1999),

Dayakar Rao's 1999 examination of National Sample Survey data for
the major rainy-season sorghum producing districts in the target states

18



for the period 1987/8 o 19934 revels a pattern of consumption trends
that exhibits a much greater degree of stability than previous studies
nchcated. Consumption remained stable in 13 out of 24 districts, with
major dechnes (greater than 20 %) only taking place in districts where
the introduction of irmgation had caused major changes in cropping
patterns. The trends also reveal o browd picture of rainy - season sorghum
being more important for the poor than the rich, and the reverse for
postrainy-season sorghum,

Changes i production patterns oceurred in a response to both the
increasing household needs for cash and the increasing options that
occurred for cash-cropping strategies. 1e.. new crops and better access
o markets, Access 1o irrigation was often a pivotal factor (Hall et al.,
20000, To reiterate this point, 1t was not enly that farmers started 1o move
from a subsistence to a cash-based livelihood that brought about these
changes in cropping strategies. but rather that the opportunities presented
by new technology and markets allowed farmers o follow stristegies they
had been unable to follow in the past. In terms of the livelihood
opportunities this offered 1o farmers. sorghum became less attractive
because of its lower profitability — due 1o a combination of low prices
and low productivity. For example. the introduction of high-yielding
rainy-season vaneties allowed a reduction in sorghum area that freed land
for more profitable crops. Conversely, the introduction of irmigation in
some areas allowed farmers to produce rice, & much more profitable crop.
The introduction of hybrid cotton and the price support for oilseeds in
the late 1980s made these crops much more competitive 1 traditional
rainfed sorghum production environments, These factors appear to have

had their effect on cropping pattern changes by the early 199087,

2, The implication of this statement, hased mainly on the Dinhing of PRA siudies, 15
circumscribed by the fact that the sty siles were chosen o reflect areas
where sorghum remarsed mmportant (0e. 0 held 185 of gross cropped area).

14



Production changes in turn had impact on consumption patterns. This
was particularly so if cereals other than sorghum were grown for the first
time, particularly rice and wheat. Also, the adoption of hybrids in the
rainy season resulted in production of grain with inferior taste, that
encouraged a shift in consumption towards rice and wheat. This was
mainly true for the rich, because they could afford to change, but the poor
started to eat more inferior grains because they cost less (Hall et al.,
2000).

The Public Distribution Systemn (PDS) was indicated to be a factor
influencing the decline in sorghum consumption. However, this simplistic
analysis should not be overplayed. It appears that the presence of the PDS
helped to facilitate changes in preference and diet that were already
taking place due to changes in cropping patterns and the broader
influence of urban food habits reaching rural commumties, Quantities
supplied through the PDS do not account for the extent of the changes
that took place, with the possible exception of Andhra Pradesh, due to
the high level of household allocations in that State (Hall et al., 2000).

Future sorghum consumption in rural areas will probably follow
broadly similar trends those of recent years. Rice and wheat will continue
to mereasingly feature in rural diets, more so tor the nch in rainy-season
producing areas, and in areas where nice and wheat producton has
assumed signilicance. The poor in postrainy-season arcas will increasingly
find sorghum beyond their means. unless they can access it by new cash-
generating strategies, or in the unlikely event of 4 major production
breakthrough for postrainy-season sorghum. Postrainy-season sorghum
will continue to be the main and preferred staple in areas where it is
produced. and for the non-poor houscholds who can enther produce 1t
in sufficient quantities or afford to purchase 1t The poor in rainy-season

areas will increasingly depend on sorghum as the cheapest source of

17



tood, Hybnd sorghum in rainy-season areas will truly become the food
crop of the poorest, even if through torce of circumstances rather than
choice

Another key element in sorghum consumption is the stover consumed
by livestock. As already described, currently sorghum is the most
important single source of fodder, even though shortages are apparent.
Have livestock numbers been reduced to cope with the reduction in the
quantity of sorghum fodder available? Hall et al. (2000} indicate that
numbers have indeed decreased. and the main reason has been shortages
of fadder. However this is also related to climate and the vanety grown
as much as o reduced area of production. Distress sales of ammals have
also been a magor reason, particularly for poor households, Despite the
changes that have wken place, ot s apparent that household requirements
for todder are o key determimmite of the area of sorghum production, The
dual importance of grain and fodder s very clearly articulated by farmers,
In the case of richer households in hybrid rainy-season producing areas,
the necd for fodder 15 the key area determinate, with grain almost being
viewed as o by-pridduct. With the mmportance of fodder for traction
animals, it seems unlikely that demand will fall without major changes
n the larming system — tor mstance rapid tructonsation. The growing
market for milk and other animal products seems likely 1o ensure thai
fivestock, and the sorghum stover on which they depend. will remain a
persistent Feature of Indian farming systems in the semi-arid tropics and
of the livelihoods that depend on them. For poor livestock-owning
households, access w sufficient quantities and qualities of fodder will
contimue 1o be cntical, This will be partsicularly so il livestock become
an enterprise in which landless households can engage.

The changes thiat have taken place in sorghum producton have
occurred partially as a result crop substitution. This substitution has been

o some extent anduced by wngation. by strong markets for other
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commodities, and even by productivity gains in sorghum itself. While
it seems likely that these changes have been played out — in the absence
of new opportunities arsing. Dayakar Rao et al. (1999) analysed income:
cost ratios (ICRs) and revealed an interesting pattern. In many instances
particularly in the postrainy-season areas, sorghum 1s considerably less
competitive in these terms. Nevertheless it covers over 50% of the gross
cropped area. and has even increased in some districts, 1t appears that
with current levels of houschold demand for food and fodder the
opportunity cost of meeting these demands equals or exceeds the value
of producing more profitable crops. This 1s also true, but to a shightly
lesser extent for rainy-season sorghum for which the gan between the
ICR of sorghum and competing crops narrows, So while sorghum cannot
compete on a profitability basis with cash crops, the strategies of
households are such that cash crops cannot compete for land with a crop
that is so central to household food and fodder needs (Dayakar Rao et
al., 1999,

A related element is that production environments are such that the
viable production of alternative crops is simply not possible or extremely
risky, particular in the postrainy-season areas. The pattern of production
that presently exists therefore probubly reflects a combination of the
current level of household demand, and the fact that sorghum 1s grown
in marginal areas where more remunerative cash crops cannot be grown.
In the case of postrainy-season sorghum, prices are already strong enough
to exclude the poor — suggesting that productivity increases remain the
key route to using sorghum to leverage impacts on the poor in these areas,
This 1s o sigmificant challenge.

Hybrid ruiny-season production displays a slightly different pattern,
with ICRs approaching (und even exceeding) those of competing crops;
cotton, castor, pluses, groundnut, and wheat. It was in these areas that
the sorghum area was seen to increase, when years of poor runfall
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favoured the production of sorghum over other crops, This strongly
suggests that sorghum has — or is approaching — a comparative
wihvantage in these areas. It this s indeed the case. it suggests that both
privluction and market support (development of demand) in rny-season
dreas would be supporting 4 crop that farmers. including the poor, have
a comparative advantage in prodocing. 1f this support were 1o result in
even lower prices (through meentives to adopt more efficent practices
and technology ). it would benefnt both households that were purchasing
from the markets and those conswming their own production. If the poor
are 1o benetit from this seenano. productivity gains must be achieved
o tulil new demanid, but not at the expense of cheap food. While cost-
reducing technology would help inprove the competitiveness of sorghum,
as 4 crop with relatively low production costs, these compelitiveness
mns must come from higher yiehls, The predicied future levels of
market demand and the associated levels of productivity gains 1o meet
this demuand are discussed in the context of industrial uglisation | Dayakar
Rao et ul., 1994,

Agricultural policy, sorghum, and the poor

The scenanos described above re 10 some extent conditioned by the
tuture shape of Indian agriculural and trade policy. and particularly by
the response 1o the World Trade Orgamzation (WTO). Day's 1997
analysis of the policy environment suggests that input subsidies, including
those on witer and power, have clearly supported the production of rice
and wheat to a greater extent than deyland crops such as sorghum that
use fewer mputs. While it seems likely that subsidies on these inputs will
eventually be removed altogether, this will not necessarily allow sorghum
o compete with nee and wheat. The marginal profitability of alternatives
15 w0 preat, particularly for vice. chillies, and other horticultural Crips,

that even with full-priced mputs they will remuin more profitable thun



sorghum. However the process ol subsidy withdrawal could mean that
the government-supported expansion of irrigation will slow, This suggesis
a stabilisation of sorghum area in regions where irrigated rice emerges
as the main competitor, for example, in Andhra Pradesh. But, it must
he accepted that if access to irrigation water is available, sorghum s
never going to be the best option for farmers, including the poor — even
for food and fodder (Day, 1997).

In the past, trade restrictions have penalised the production of all food
grains, by restricting access 1o (higher) world market prices. Effectively
agriculture has been taxed (despite the apparent levels of subsidies,
because of the low prices farmers receive. As Indhan trade policy has
relaxed since liberalisation in 1991, fine grains, particularly rice have
achieved greater access to world markets than course grains including
sorghum. Day (1997) suggested that coarse grain export quotas are so
small as o be irrelevant. Imports of course grains have been very
restricted, but have still favoured muize over sorghum. While this may
have been an attempt to protect Indian sorghum prices, they are usually
import-competitive, and therefore in most years sorghum would probably
not have been imported. However, the price of sorghum does fluctuate
and a result. m the non-food market there are frequent shifts between
sorghum and maize depending on the price ratio of the two commuodities,
Access 1o impors would allow non-food use of sorghum o develop
specialisation in certaim industrial sectors because ol its impact on price
stabilisation. Equally, access to export markets would benefit producers
in surplus years and in years when world market prices rose sigmbicantly

Price support through tariffs on the import of edible oils since the late
1980s has artificially increased the competitiveness of soybean and
sunflower at the expense of sorghum, particularly in Madhya Pradesh,
but also in Maharasthra. However, tariff protection has been gradually
reduced, currently standing at 20%. and is likely 10 be removed
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vompletely. While these oilsceds presented a signiticant opportunity to
larmers 1 ranfed wreas — of which they very clearly tike advantage

with the removal of tanff protection, sorghum may become the nexi
best bet in miny arcas.

It has already been indicated that the impact of the PDS has tended
o tacthitates changes that were already taking place in food habits
hecause of wider cropping and cultural changes. But it clearly did impact
on sorghurm consumption o some estent. Furthermore, as sorghum was
ned ncluded i PDS, and therefore not procured by the Government to
supply the system. the crop never benefited from guaranteed markets in
the way wheat and nce did — alben with low prices. The restructuring
ol the PDS 1o n more decentralised mode ol apperation has been mooted
by the Government of India. but this may prove politically very difficult,
particuliar sot the stite level where subsidised rice schemes have been
wsed 1o grean political effect, However, the reality i the short -to medium-
term s that, i 18 current form. the PDS is financially ansustainable,
Decentrahised operation at the villuge or communny level, sugeested as
an aption by the Ministry of Food (Gol., 1998) would mean that in areas
where sorghum is the produced and preferred staple it would replace rice
and wheiat. Apart rom any other consideration ol the impaet of this
commaodity on markets. it would mean that the poorest  people —
particularly in postrainy-season areids — would have access 1o their
preferred staple. Bulk long-term storage options would need to be
explored it this were 1o become u reality, particulurly in areas of hybrid
rainy-season sorghum production. Equally important will be the need 1o
devise institutional mechanisms 10 achieve this wvpe of decentralised

approac

Vo Govermmen of Indi, 1998 Repont ol Steering Committee on the imroduction of
mowdern wchnaslogy in handling straee and trarspoitatbon of (ood onuns. Krosy
Bhavan, New Dol India: Department of Food and Consamier Alfairs Ahinistry ol
I ﬂ“'.‘l
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The Essential Commodities Act (ECA) of 1953, places restnictions
on the level u stock trader can hold, the development of futures markets,
and interstate commeodity trading. Although the ECA has been relaxed
in recent years for some food grains, including sorghum, it is periodically
reintroduced when shortages occur in specific states. The net effect is
that producers cannot benefit from price rises to the extent that they may
be able to otherwise, and that consumers suffer from price fluctuations
that would normally be smoothed out by a nationally integrated grain
market. Even when relaxed, the fact that the ECA can be reintroduced
creates a lack of confidence in those engaged in the market. Many
observers have called for the aboliion of the ECA.

Under the rules of the WTO, Indian agriculiural trade policy is
legislated to be fully liberalised in the short- to medium-term. In theory
this means that current import and export quotas will be abolished and
decannalised (1.es, trade will be allowed by organisations other than state
bodies). Some tariffs will remain at levels agreed under WTO rules.
Predictions suggest that trade liberalisation, in combination with the
reduction of input subsidies and the removal of the ECA will favor the
production of sorghum, i.e.. 1t will be a more attractive option for farmers
than other crops. (These predictions are based on measures of social
profitability and resource-use efficiency, ICRISAT 1999)° This suggests
that it will benefit farmers already growing the crop., and may cause some
to revert to it, although major shifts should not be expected. This will
be more so in areas producing hybrid rainy-season sorghum and less so
in postrainy-season sorghum areas. In other words, changes will lead to
farmers being able to grow a ‘best bet' crop suited to their production
environments, rather than one that compared to productivity in other
countries, 15 both marginal and nisky.

4, ICRISAT, 1999 Typology construction and cconomic policy analysis for sustainahle
rainfed agriculiure, A report on the sustainable ramfed agriculure research and
development © Database development, typology construction, and economic policy
analysis (Module 1), Patancheru 502 324, Andhra Pradesh. India: International Crops
Research Institute Tor the Semi-Arid Tropics, 142pp.
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Although this 1s paints a rather optumistic picture. the reality is that
in the current politicul scenario, policy reform will be slower than might
hiave been expected I years ago. But it is a process that once started
cannat easily be reversed. Also. the expenditure elasticity of coarse
grains 1 low, particularly for puny-season sorghum and amongst urban
cimsumers. This suggests that if sorghum does become more attractive
to furmers in some regions. stronger domestic markets for the crop will
need wo develop, if they do not. any increase in crop prodoction will result
i a rapid decline inits price. Although much optimism about the export
potential of the crop is often raised. at this point the reality is bleak
World markets are thin and highly competitive although Indian
sorghum s import-competitive 1t is notb export compeitive. The United
States s an important player in world sorghum markets and befils from
highly cificient and subsided production. Qther plavers in the Asia
region, e.g.. Tharland. also have advantages over India. Not least of these
I« efficient port-handbing facilitnes for grain export. In the case of India,
poor export infrastructure may provide as effective o deterrant as any of

the export gquotas imposed i the past (Dav. 1997}
OFff-farm demand for sorghum

The discussion so fur has concentrated on the findings from rural studies.
I terms of sorghum consumption. the linkage has been made between
the level of houschold consumption and the amount of sorghum
prodduced . This tn turn has ledd into the discussion of crop competitiveness
or profitability. In this connection it s useful o examime off-furm demand
For the crop as this will relate to price, the factors affecting this demand,

and its future prospects and constraints.
Sorghum consamption among the urban poor

Data from the National Sample Survey shows i very clear decline in
sorghum consumption in urban arcas. However this level of seereganion
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tends to distort the picture of consumption patterns, particularly in

districts where sorghum is still important { Dayakar Rao, 1999; Marsland,

1997), Azam Ali's 1999 examination of this phenomenon amongst the

urban poor in a number of sorghum districts suggested of that

* Sorghum continues to be important for the urban poor in areas where
there is sufficient effective demand to maintain regular supplies

* As price 15 still the overniding concern of the poor, consumption is
greatest where sorghum is the cheapest available food

* Postrmny-season sorghum exhibits greater income elasticity of demand
than rainy-season sorghum

Where sorghum is culturally identified as food, and where supplies are

available locally, it will continue 1 be of major importance. However

over time the process of whamsation will continue o erode the

importance of sorghum. This is mainly as a result of the time constraints

of urban women, and the social staws of fine grains generally, but

particularly 1n rainy-season areas.

Evidence of increases in sorghum consumption by the non-poor in
postrainy -season areas, while interesting, should not he taken as an
indication that major reversals are likely to take place in consumption
patterns.

Despite the fact that urban food habits are clearly changing, 1t 15 also
clear that the process of urbanisation is entering a new dynamic phase,
Rural-urban migration is taking place at a pace unseen i recenl years
— witnessed by the new phenomenon of rural labour shortages n
Peninsular India. The urban India of the next decade 15 likely 10 be
characterised by an unprecedented influx of unskilled, poor, rural
families from rainfed (sorghum-producing) areas where rural poverty and
alternative livelihood options are most limiting. Price shocks 10 wheat
and rice, both currently well below their true level due to mput subsidies

and procurement policies, could mean that cheaper sources of food,
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including coarse griuns, will continue to have an important welfare
premium for much longer than projected human development statistics
suggest, Urban poverty is likely o be more acute and more persistent
than might have been expected ( Azam Al, 1999)

Industrial utilisation

The above discussion has outlined a scéenanio tor sorghum demand as
food that 15w best static or stable. and at waorst e, the urban case. likely
10 witness continued. if more gradual. declines in consumption. What
then is the case of non-food demand for sorghum grain” Are new markets
emergimg in the agro-industrial sector? Will this source of demand
growth feed back into the livelthoods of the poor, and will it help improve
the relevance of sorghum their hvelihoods?

Prior 1o this study there was no clear picture of the extent of sorghum
mdustrial utihisation. The work undertaken wis an attempt 10 make
systematic study of the varous industrial uses of the crop. the current
levels of utihisation, praspects for growth, and constraints fuced by users,

From the Gindings of Kleth et ol (20000 it emerged that rainy-season
rither than postrainy-season sorghum 15 the grain type chosen for
industrial utihisation. This reflects the lower price of rainy season grain,
The main industrial sectors using sorghum include
* Amimal feed (mainly poultry. but also dairy) manufacturers
*  Alcohol distilleries
* Starch industries

The potential for utthisation in the brewmg, malting, and confectionery
imdustries were also explored, but the prospects were found to be fairly
limuted.

Table 1 summanses the current demand for sorghum and presents
projections for the year 2010, These two estimates wre based on data

collected trom indusinal users and their apex organisanons. Projections
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Table 1. Summary of industrial demand for sorghum in India
(in "N tonnes)

Industry 1998 0100
Poultry feed

Broilers 86 — 129 570 - 1150

Lavers 312 - 468 1100 - 1830

Others 20 - 30 |56 - 234
Dairy feed 160 — 240 200 - 570
Alcohol 90 - 100 200 - 500
Starch 501 30 - 80
Brewing 0 ?
Food industry 0 )
Exports 0 .
Total 718 - 1017 2346 - 4364

|. These figures reflect average utilization of sorghum duing the 19, based on
pastinclusion rates and current requirements on raw materil, rather than or specihic
data lor 1998 nselt. The pouliry and starch industries use sorghum only when manee
15 expensive or not readily avarlable

2, Projection,

Sowrce: Kleih et al., 20600,

are based on expected levels of growth in demand for the products of
these sectors at current inclusion rates. The figures suggest that in recent
years industrial utilisation of sorghum has accounted for between 6.5-
9.2% of total sorghum production (currently approximately 11 million
tonnes per annum), However, bearing in mind that only rainy-season
grain is used, this represents [0.2-14.5% of rainy-scason grain production,
Industrial utilisation of sorghum draws grain from a very specific sector
of the market, namely low-guality, low-priced grain. often blackened or
damaged in some way. With relatively stagnant levels of sorghum
production predicted. the projected demand of between 2-4 nullion
tonnes by the yvear 2010 suggests that industial consumption could then
27



account for between 20-39% of 1otal sorghum production, In terms of
ramy-season production alone. these figures suggest that industnal
utihisation could account for between 32-61% of production (Kleih el
al., 20000,

Research on industrial utilisation of sorghum has highlighted a
number of generic {actors that need to be considered in approaches to
mcreasing utilisation, particularly so for the animal-feed sector.” Firstly,
i almost goes without saying that prospects for increased utilisation are
linked 10 the demand for the vanous indusinal products. Secondly,
sorghum 1s — or s perceived o be inferior to maize, and must be
able to compete in terms of price. Thidly, perceptions of inferior quality
almost certunly lead to clundesting use, making estimates of utilisation
difficult. Fourthly. thow) imelusion rates of sorghum are conditioned by
anumber of persistent misconceptions of the crop's functiona] properties.
This has reinforced the impression of sorghum s an infenor raw material,
Although some of the utilisation constraints ure technical, they are also
institotional in nuture. Thas reflects the gult which exists between public-
sector sources of knowledge and information and (potential) industiial

users i the private sector,

Implications of increased industrial utilisation of sorghum

The imphications of a wend of increasing agro-industrial uiilisation are
two-fold. Firstly it needs to be recognised that sorghum (particularly that
grown in the runy season) 1s making the transition from a subsistence
food erop to u traded agro-imdustrial input talthough 11 is already a traded
food commaodity and will continue 10 act as a subsistence food crop),

Furthermore this process seems set 1o accelerate.

5. The praim aleohol secivr is stightly different. 1omam competitor is nnlasses. Excise
rules and associated poliey are anly Heensing new distillers 1o use srun as a raw
material  Quality and perceptions of qualiy are of far less importance. as in fact
sorghum parcularly domaged sorghum. has poce advantaees over most other sources
of varbohydrate
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Poverty impact, Precise predictions of the impact of this process on the
poor were beyond the scope of this current study. However improved
markets for a crop that is well-adapted to semi-arid production
environments would tend to suggest that this will have a beneficial
impact on the rural economies in these regions as a whole. In the specific
case of the poor, differential impacts are likely to occur, depending upon
whether households are net purchasers or surplus producers. Impacts will
also depend upon whether the poor can achieve the quality and quantity
requirements needed to engage competitively in the market for agro-
industrial raw materials. Impacts on agricultural employment opportunities,
and value of in-kind payments in sorghum grain also need 1o be
considered. Overall, with increasingly cash-based rural livelihoods, with
a clearly articulated demand for improved markets for sorghum grain by
farmers, and with the continued importance of sorghum fodder i the
mixed farming systems of the Indian senu-and tropics (Hall et al., 20009
the development of agro-industrial demand for sorghum should be
viewed ds positive. This tends to suggest that strategic support of
agro-industrial utilisation is within the domain of both international

and national ‘public good activities'.

Quality characteristics. The second imphcation of the development of
agro-industrial utilisation concerns the quality charactenistics suited to
the emerging agro-industrial applications. There are two elements to this.
Firstly, the intrinsic quahity charactenstics of specific sorghum varieties.
Virietal improvement activities have in the past been aimed at food use,
However, even for this target, incorporating client preferences has proved
ditficult, particularly so for hybnds. Characteristies suitable for pouliry
and dairy feed will need to be given much closer consideration. This is
probably not such an important ssue for grun aleohol utilisation, but
it may be for starch production,

The second element of quality consideration concermns deterioration
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during storage. Evidence suggests that on-farm storage particularly
by the poor who have smaller quantities to store, and for shorter periods

18 not a magor 1ssue (Hodges eval., 1999), Agro-industries who may
want to store large quantities for up 1o a year could encounter problems.
This was certainly indicated by the animal feed sector, and suggests thal
industrial users and the marketung chans that supply them may need 1o
re-examine the storage arrangements for sorghum, overcome new
constramnts, and/or change practice accordingly. Further research in this
area would be justified, since ot is apparent that postharvest concerns
need to be given much greater consideration in sorghum improvement
programs and sector development

Related 1o the issues of qualiy and quantity of grain are the hinkages
between agro-industries and Garmers. These hinkages have started 1o
emerge with respect to maze in the starch to manutacturing sector, and
are a mechanism that allows agro-imdustries 1o ensure adequate supplies
of grain of the types required. This type of linkage has not yel emerged
tor sorghum and it would be useful to find out why not, and pursue

inititives o support it
Sorghum competitiveness with other raw materials

Phe demand for sorghum m pouliry feed Jargely depends on the price
of maize, the energy source preferred by poultry producers. According
o industry sources. 1o make sorghum competitive. its price should be
20 = 30% lower than that of maze (Kleih et al., 2000). Predictions made
by Kleth er al, (20000 indicate that the growth in demand for poultry
products 15 such that increased demand Tor poultry feed i1s expected o
lead 1o o deficit in energy sources. particularly because of the limited
supply of manze Muaize imports are being considered. but are currently
too expensive due to the lack of adequate port-handling intrustructure

and transport facilities. As a consequence, sorghum appears to stand a
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chance as an alternative raw material in this sector, but is likely to face
competition from imports in the medium- to long-term. However, the low
vield of sorghum in Indian production environments needs to be
satisfactorily addressed in order to ensure its continued competitiveness
with imported grain.

In the starch sector, sorghum has difficulty competing with maize in
terms of both price and functional properties. Sorghum produces an
inferior starch and is only used at times when maize is unavailable in
the market. This may be possible to address through varietial improvement,
although the potential of achieving this goal was not explored by this
study.

Constraints to increased induostrial utilisation

The study by Kleih et al. (2000) highlighted the fact that agro-industrial
users perceive a number of technical constraints that prevent increased
sorghum utilisation, This s exhibited either by a reluctance to use
sorghum, or to use it only at relatuvely low inclusion rates. Such
perceptions are widespread and concern mainly the ammal feed sector.
They include:

Poultry and dairy sector

* Levels of tanmin in Indian sorghum too high

= Levels of mycotoxins in blackened grain affect health and productivity
of poultry and cattle

* Energy level of sorghum inferior to that of maize

= Difficulties in processing sorghum grain (milling technology designed
for maize)

* Difficulties with long-term storage.
Poultry sector

» Sorghum lacks carotenoids for egg yolk pigmentation.
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Institutional constraints

A notable feature of the study by Kleth et al. (2000) was the finding that
the emergence of agro-industrial utilisation of sorghum has occurred
independently of any specific intervention. Scientific research on sorghum
utihisation in India has not contnbuted sigmficantly to the process. At
the owtset of the study national and international research institutions
engaged i sorghum improvement lacked a database on sorghum agro-
industrial utilisation. No systematic study had been undertaken of the
scope of agro-mdustrial apphications, or of the level of utilisation. This
only goes to underscore the poor inkages between scientific research
institutions, and whit has emerged as a major chient sector

During the course of the study 1t hecame apparent that perceptions
ol constramts o sorghum utlisanon voiced by various agro-industries,
were actually topies already well researched in Indian screntific institutions.
Examples include levels of tanmms. impacts of mycotoxins, energy
vilues, and storage weehnology. The de-linking of priviate agro-industrial
enterprise from these sources of scientfic and techmcal knowledge on
the potential for sorgchom unlisanon has been a magor constramt 1o
mereased wtlsation. However, 11 was also clear that this was not just
@ knowledge gap, but u gap in the process of knowledge gencrahion. i.e.,
agro-tndustrial enterprises were not part of the problem identification and
solving process. The study also noted that in the animal-feed sector,
privige-sector consultuncy companies have emerged and have undertaken
feeding trials to resolve technical constraints of agro-industrial enterprises
This suggest thatarrangements for this type of activity are not functioning
optimally i the public-sector research system, and that some fresh
thinkmg will be required to resolve the problem

[t is essentiad that any future technical research on improving sorghum

utihsation be andertiaken in association with appropriate institutional
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partners engaged in relevant agro-industrial sectors — particularly

private enterprise.
Sorghum marketing systems

The case has been made that demand for sorghum as food is declining
in urban areas, and that this is a result of changes in food preferences
and hife styles. Conversely the lust section painted a rather optimistic
picture of increases in industrial demand for sorghum. Both these types
of conclusion make assumptions about the structure and efficiency of
marketing systems for sorghum. In the first instance, is 1t only declining
changing food habits that are causing declining demand, or do other
features of the marketing system tend to act against sorghum compared
to other crops? Is there a sufficient marketed surplus of a crop, that may
be of marginal preference amongst the basket of other cereals” In the
case of industrial utilisation, are marketing systems sufficiently efficient
and capable of handling the higher volumes which demand projections
suggest? Can increased productivity cope with the new demand for
sorghum, while at the same time keeping prices relatively low and stable?
The study of these issues by Marsland and Parthasarathy Rao (1999)
highlighted the following:

During the 1980°, of all India’s states Maharashtra accounted for by
far the largest volume of sorghum arrivals at regulated markets: about
60% of recorded arrivals. It was followed by Madhya Pradesh (145,
Karnataka (8%). then Andhra Pradesh, Tamil Nadu, and Uttar Pradesh
all around 3%. During the 1990s, the marketed volume of sorghum in
Madhya Pradesh was roughly on a par with that of Andhra Pradesh and
considerably below that of Karmataka, whilst market arrivals in
Maharashtra continued to outstrip every other state’s,

Table 2 presents market arrivals in the four states us a percentage of

all-India production during the 1990s. This gives a rough approximation
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of surplus marketed through regulated channels at the all-India level as
these states account for aver 90% of regulated market activity. It can be
seen that market arrivals varied between B.6 and 11 8% of production.

Table 2. Percentage of regulated market arrivals to all-India sorghum
production in major states, 1990/91 to 1995/96

Production Andhra  Madhya
Year {mi} Maharasira Kamataka Pradesh Pradesh Total
| 990/9 | 11.68 7.20 1.27 059 .41 947
9491 /492 5. 10 T.40 205 .5} (.44 10,79
| 992/93 12.8] 9.74 1.14 0.38 0.58 11.84
993494 1141 6.76 1.21 ()49 (.71 917
1994/95 5.97 7.24 0.74 0.4] 0. 16 8.55
1995/96 933 K.30 (1 il (2L.53 0.50) 9.99

1996/97 11.04 —~ 0.42 47 -

Source: Bulletin of Food Statistics. Krushi Bhavon, New Dellin, Indin: Direciorate of
Eeonomics and Stabistics. Ministry of Agricullure [Virious 1ssues),

Marketed surplus. The farm-level sample survey undertaken by the
Project found an average level of marketed surplus in excess of 30%

Ciiven that official figures suggest that about 10% of sorghum is
marketed through regulated markets, the sample survey findings raise the
possibility that substantial amounts of sorghum are being marketed
through unregulated channels. Before coming o any conclusions however,
it should be noted that in a study of western Maharashtra, Garande et
al. (19977 also found that marketed surplus was around 30%, however,
the authors estimated that two thirds of the surplus was going through

regulated channels

Market channels. The paucity of data on unregulated market trunsactions

for sorghum suggesis a clear need for further research on this 1ssue. The

ti. Garande, B.B., Gawade, B., and Deshmukh, PI)., 1997 Muarkethle <urplos and
markeitng cost olimportnal cereals in western Maharashtra, Pages 675678 Agnicultural
Sttuation in Indin. New Delhi. India 0 GOL Directorae of Eeonomies and Stalastics,
Minsiey of Agnculwre
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volume of unregulated market transactions needs to be established across
the major sorghum-producing states, and this be compared to regulated
volumes, It may well be that unregulated marke! transactions are more
important than previously thought. It may be the case that informal
marketing channels are becoming established in association with industrial
utilisation, whereas the formal channels reflect acuvities in the food grain

markel.

Market efficiency and future prospects. The high producer’s share in
the consumer’s rupee for both postrainy — and ramy-season varieties
indicates that there are no major distortions in the regulated marketing
chain, such that particular players are making excessive profit to the
detriment of either producer or consumer. Moreover, notwithstanding the
PDS and associated subsidy schemes, the marketing system per se does
not appear to put sorghum at a disadvantage in comparison with other
crops as a food grain. For both these reasons it appears that the marketing
system per se does not present a constraint to utilisation of the crop as
a food grain,

Al the same time, however, it is possible that existing marketng
arrungements may not be optimal for imdustrial users It may well be that
industrial users will not wish to go through the regulated channels, as
they may be able to obtain sorghum more efficiently through new
institutional arrangements that compress the marketing chain o fewer
actors, through for example, contract farming arrangements. In this
sense, 1L is possible to envisage a two-track marketing system developing,
One track will be the food grain marketing system, through which high
quality postrainy-season sorghum and indifferent quality rainy-season
sorghum will predominate (high-quality grain emanating from, and
largely consumed in the postrainy-season triangle’ that covers southemn
Maharashtra and northern Karnataka, and indifferem grain from the
rainy-season crop being consumed by lower-income consumers
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particularly 1in Mahurashira, and more generally by the poor in urban
areds of all three stutes). The other track will be the non-food system
for ndustnal users through which exclusively hybrid rainy-season
sorghum will be traded. There are some indications that this may already
be happening. but further work 18 necessary 1o investigate this (Marsland
und Parthasarathy Rao, 1999),

Conclusions and recommendations for future postharvest research

Before Nnally drawing conclusions and recommendations for future
rescarch policy it s useful o rentermte a few paints about the nature of

the study and its findings,

Regional importance of sorghum to the Indian poor. Firstly the rural
Field work component was central in drawing conclusions on the relative
impartance of sorghum, both 1n erms of Trming systems and livelihoods,
Phis in wrn was used 1o link the hvelihoods of the poor to future
prospects for sorghum. The sampling frame used for the rural COrmponent

encompassed districts in the target states where sorghum production wis

pudged to be importint, So naturally. the scenarios of sorghum production

and consumption derived from the ruril studies exiibit o more opLmiste

picture of the crop and its role i rural livelihoods than might be cxpected
by exarmiming all-India statistics, While this may provide a rather skewed
prcture of sorghum in Indii. the results perain in areas with @ rural
population of 60 million people and 20 nullion cattle and buffaloes. The
urbun populations add another |0 million people m these areas, This 1s
asignificant corpus of the world's poorest people. We believe these areas
have stabihised as India’s sorghum heartlund, un area where sorghum will

contiue to be central to rural hvelihoods.

The rural poorest are no longer farmers. The second point that

emerges relates o the identity of the rural poor and the imphcation of



a commodity-focused approach to poverty alleviation. It is no longer
valid — if it ever was — to consider the rural poorest in India as farmers.
At best they ape marginal farmers, at worst, and most frequently they are
landless and reliant on agricultural employment. Numerically the poor
are the dominant group in rural society. Their greatest concern continues
to be access to food. If the poor have land, agncultural production
contributes to their access to food. but never more than partially. More
usually, the main contribution of agricultural production to their livelihoods
is through the creation of employment opportunities. The best that
agricultural development can offer them 1s cheap food and the means

1D access it,

Sorghum underpins the sustainability of the farming systems on
which the poor depend for employment. Sorghum, and certamly the
rainy-season crop, does provide the poor with cheap food. However 1t
is farming systems — including sorghum production — that is the
greatest means of accessing food via the employment opportunities 1t
creates. The most important and rather intangible — and theretore
underpliaved — feature of sorghum is as an input into these farming
systems, The relative importance of sorghum as a source of fodder for
livestock is cruciul to the same farming systems. lUis the integrated nature
of these crop-livestock systems that underpins the sustainability of the
farming systems in the semi-arid tropics of India. Sorghum therefore
underpins the system that 15 most important in allowing the poor access
to employment and therefore food. This systemic importance, regardless
of any ather concern is a fundamental reason for sustaming the presence

of sorghum in the cropping patierns of the semi-und tropics.

Importance differences between the role and importance ol rainy
and postrainy seasons. Coming 10 more specilic issues. quite distinet
scenarios have emerged in the India sorghum sector for the postramny-
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and the rainy-season crops. Access of the poor 1 food in postrainy
season areas 1s predominately o productivity assue. Without o major
Breakthrough in yield m these production environments, the poor will
continue 0 have difficelty i accessing their preferred food. either
through thew own production or through the availability of affordable
sorghum gradn in the market The caveat to this suggested thrust is that
prowductivity gains should not be at the expense of grain and fodder
quality and quantity. Postruiny-season sorghum will continue 1o be
needed tor human 1ood.

Rainy-season sorghum will be incresingly important for non-food
uses. The ramy-season sorghum scenanio 1s one in which productivity
zains huave already been relatively successiul, and this has provided both
the rural and urban poor with chieap tood. Untortumuely this has often
heen at the expense of goam quality either in terms of taste, or because
ol its susceptibility to guality detenoration. both pre-and postharvest, as
well as Todder qualhity, These two factors need w be given much eloser
afention an erop unprovement progeams. In part these quality factors
have reduced the price of gram and this has aided the development of
industrial demand for the conmmodity. There is clear segmentation of
demund for both food and non-food uses for animal feeds, particularly
poultry, but also grain alcohol and sturch. This has developed o market

for the lowest-priced and poorest-quality grans
Implications for postharvest rescarch focus.,

While the systemic importance of sorghum has been highlighted, what
are the likely mechamsms for maintaming the position of the crop in
tarmung systems?! Agncultural ind rrade policy reforms will at worst be
neutral, wnd ar best supportive 1o some extent. Increasing rural labour
shortages will ulse tend to fuvour the crop due 1o s relatively low labour

demands. Prohtality will need continued support from demand at a
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level at least equal to that at present if the competitive position is to be
maintained. Rural household demand for grain will at best remain stable,
and at worst show a steady decline, The same is also true for urban
demand for food, with declines likely to be, if anything, more substantial.
However, industrial utilisation of rainy-season sorghum is projected to
grow very strongly. The target for postharvest research in rainy-season
sorghum and its industrial utilisation, While postrainy-season sorghum
should be given less importance. postharvest concerns should be should
still be leveraged through postrainy-season sorghum crop improvement
programs, particularly with respect to grain and fodder quality.

Of the three target industrial sectors identified as significant in the
utilisation of sorghum, animal feeds (particularly poultry) and graim
alcohol should be the targets. For the starch industry, sorghum has
significant functional disadvantages compared to matze und cassava, The
focus on the animal feeds sector should be on the technical and market
and institunional ssues discussed in detnl below. For the grain alcohol
sector constraints are more likely to be on the supply side, and therefore
issues concerning marketing and vertical integranion to link farmer with
potential users are likely to be more important.

A postharvest focus on rainy-season sorghum for industrial unhsation

needs to consider the following four elements.

Crop improvement for specific new industrial uses

Rainy-season sorghum is very clearly making the transition from a food
crop to a crop used as an industrial raw material. While this does not
mean that food quality should be given lower priority in crop improvemeni
programs, varety traits for specific industrial appheations need 1o be
considered. This raises a number of institutional issues on the extent to
which public good research should support industrial development in the
private sector. While it would be useful to exammne the streams of
benefits that this technological trajectory would produce, if the systemic
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importance of sorghum in farming systems is accepted, this approach
would be consistent with supporting the livelihoods of the poor. However
public/private sector institutional linkages in improvement programs will

be critical if this research thrust 1s to be meaningfull

Technical constraints to increased utilisation

In the animal feeds sector a number ol technical constraints o increased
utthsation have been identificd. These include; wnnin levels of grain,
mycotoxin contamination, and energy levels of different sorghum vaneties.
Long-term, bulk storage by industrial users needs much closer
consideration, particularly as hybrd rainy-season sorghum is hkely to be
the predominant griin type. Similarly. long-term storage options need to
be examined il sorghum is to be used in any further schemes of a
decentralised pubhic distribution system. Institutional arrangements for
the scientific and technical suppon of these initiatives with the various

stukeholder orgamsations involved will need o be carefully considered.

Market and policy constraints

Although mitial assessment of the marketing system has indicated that
it is relatively efficient and could cope with increased volumes, the levels
of industnal utilisution predicted suggest tha this needs much closer
consideration. Market infrastructure, ineluding storage and handling, and
institutional  factors need thorough examination. Understanding the
reasons why closer integration of industrial users and sorghum producers
has not occurred would be useful 10 this respect. as the process has
important synergy and poventy impheations. It would also be useful 10
examine in more detal the way in which trade and economic liberalisation
is impacting on the functonming of grain markets, and the implications
of this for sorghum utihsation. As a word of caution, the marketing
system as a crucial hink between production and a new source of demand

for sorghum still has the potential 1o emerge s a rate-limiting step when
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pushed beyond its current function. It therefore warrants much closer

attention.

Institutional constraints to the uptake of postharvest technology

One of the key finding of this research is that increased utilisation of
sorghum n the industrial sector has been despite any specific technigal
breakthrough, rather than because of it. In fact, many of the persistent
perceptions of the poor industrial utility of sorghum are areas of research
where considerable work has already been carried out in public-sector
research institutions in India. There are many reasons for the divergence
and weak linkages between private enterprise and public-sector research
in India. However, what is clear is that further techmical research on
sorghum will only be worthwhile if it 15 undertaken within a project
structure that bridges this institutional gap and provides a more interactive
approach to problem selving, This 15 not because of the poor flows of
existing knowledge to target sectors of economic activity. It is because
there are no knowledge-creation process that hink science with these
important clients. Addressing these institutional issues should be given
prionty. If these institutional constraints are allowed to persist postharvest
research will become increasingly irrelevant, under-exploited. poorly

adopted, and of lutle benefit to the poor of semi-aid tropical India.
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Research at National Research Centre for Sorghum

B. 5. Rana

National Research Cemre for Sorghum (NRCS), Rajendranagar,
Hyderabad 300 030, Andhra Pradesh, India

The mandate of the National Research Centre for Sorghum (NRCS) 15

to conduct basic and strategic research that leads to the improved

productivity of sorghum and its diversified utilisation, and 1o promote

profitability from sorghum and sorghum-based cropping systems, 1o

serve as a national repository of germplasm and as a national centre of

training and consultancy on all aspects of sorghum production and

utilisation. and to foster collaborative research with national and

international agencies with a view to achieving these objectives,

All India Co-ordinated Sorghum Improvement Project (A1CSIP)

Objectives

Co-ordination and conduct of multilocational research at the national
level to develop improved production technologies that aim to
enhance productivity

Evolution of superior hybrids and varieties that combine high yields
and acceptable quality of grain and fodder, wide adaptability, and
resistance o major pests and diseases

Development of appropriate crop-management practices and
formulation of efficient sorghum-based cropping systems enhance and
stabilize productivity

Conduct of investigations on known/potential pests and discases
mcluding identification of sources of resistance leading to the

development of integrated plant protection strategies.

Current research activities at NRCS

Breeding high-yielding, postrainy-season hybrids
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Development of early and medium-duration, ramy-season hybrids
with mcreased resistance o grion moulds

Collection. evaluation, documentation. and conservation of germplasm
Studies on nsect-host plant interactions

Studies on host-plant resistance und management of major diseases
Investigations on physiological and bio-chemucal basis of seed Vigour

and viability

Explorative studies on  production of three-line and
non-conventional two-hine single-cross hybrids using A, germplasm
Development of databases. cconomic analysis, und transfer of
lechnology

Production of somaclonal resistance to charcoal rot and grin moulds

Cropping systems approaches to increasing productivity

Various studhes at NRCS suggest that sorghum-pigeonpea interciopping

increases productivity and profitability

In low in rainfall areas: 201 row ratio using sorghum hybrid CSH 6
In assured ramfall areas: 3:3 vow ratio using sorghum hybrid CSH 9
and the pigeonpea vareties suitable for mtercroppmg e C 11 o
BDN 2

Meeting the challenges of erratic rainfall and pest attack

since the ranfall pattern is ermatic m nature. droughis are frequent. and

pest attucks are prominent, NRCS has developed o contingeney plan for

both cropping seasons if the monsoon is deluyed

During rwny season using a higher seed rate  than normal and
appheation of Furadon® or Phorate” granules in the seed rows al
sowing 1o avoid shoot fly damage

Duning the postruny season under severe drought conditions. thinning

out alternate rows of sorghum o ensure some zrain yvield
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Grain mould management

Grain mould following unseasonal rain is a serious problem particularly

for hybrids.

Prophylactic measures

» Growing tolerant varieties or hybrids

» Harvesting at physiological maturity

« Applying Captan™ + Dithane M-45% three times during the season,
once at flowering and at two 2-day intervals in seed plots.

Postharvest techniques for mould control include pearling and treating

mouldy grains with hydrochloride acid,
Sorghum competitiveness in India

Table | highlights the poor returns to sorghum cultivanion that are an

underlying cause of the declining area of its cultivation,

Table 1. Returns from sorghum and its competing crops during

postrainy season

Average Cost of Minimum Expected

vield production price suppor retrns
Crop (kg ha') (Rs 1) (Rs t) (Rs ha')
Sorghum 1022 10 3000 2349
Soybean 918 3920 (RO 6242
Sunflower 611 6930 AL S804
Groundnut 1042 7590 SO0 9378
Cotton 262 8320 13500 3510
Mung bean B35 6760 ROO0 fHE40
Sugarcane 71099 258 425 30215
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some of the key Nindings in a study by TG Kelley, et al. (1994) on the
competiiveness of sorghum i India indicate

* Expansion of irrigation favours irmgated crops

*  Low producer prices of sorghum and price movements work in favour
of competing crops

* Lagging productivity growth

* Sorghum is a non-commercial crop

Possible ways to enhance sorghum profitability

* Bridging the yvield gaps

* Growing hybrids with high yield potential

* Adopting inter- and sequential cropping

* Reduction in cost of production per unit area

* Promoting industrial uses (encouraging sorghum  substitution in

VATTONES IHIJI.J?-II'H‘.'M}
Alternate present and future uses of sorghum uses

Cirain

Human food bread, popped. parched, flukes, semolina, grits

= Livestock feed lor poultry, farm animals. rabbits, ducks. pigs

* Starch, dextrine. dextrose. glue, ligmd glucose, aleohols, plastics,
textiles, paper board. *U-foam industries

* Alcohol: poable. industrial. fuel

* Mali: baby food. beer, beverages. malt syrup

* Glucose hguid/powder. HFS, DMH

Stems

* Syrup, jaggery. alcohols, sugar

* Baggase - used for fodder, paper, fuel, particle and corrugated boards

Glumes

« Natural colour
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Factors Affecting the Production and Utilisation of Sorghum
at the Farm Level

B. Dayakar Rao
Natienal Research Centre for Sorghum, Rajendranagar, Hyvderabad 500 030,
Andhra Pradesh. India

Introduction

Sorghum is one of the main staples for the world’s poorest and most food-
insecure people. In India, it 1s the third most impaortant cereal crop after
rice and wheat, grown during both rainy and postrainy seasons. The
livelihood of millions of small and resource-poor farmers is dependent
on sorghum, especially in Central and Peninsular India where the crop 1s
grown on abour 11.6 million ha annually producing 11,1 milhon tonnes
of grain, 16% of the world's production. Rainy-season sorghum is 75%
high-yielding vaneties (HY V), but HYV adoption 15 very low in the
postrainy season. Both the level of production and level of consumption
have shown an overall pattern of decline over the last 20 years.
Findings from a quantitative survey on production and utilisation of
sorghum, which sought to quantify the changes taking place and their
causal fuctors are reported. These included
* Changes in area of production
» Changes in household demand
* Competitiveness
* Determinants of change
The survey's overall hypothesis was: Sarghum iy sull an imporiamt
food for the poor. however the general trend in declining household
demand has reduced its competitiveness compared to cash crops, hence

the decline in sarghwm s avea of production.
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Sampling method

Imnally 11 districts were chosen from the sorghum heartland by a random
number selection process. Important sorghum-growing districts where
sorghum represented more thun |5% of the gross cropped area in either
trennium 1980-K2 or 1992-94 were identified. From each distriet, 6
taluks/mandals were randomly selected. and one village from each taluk/
mandal was randomly selected. In each village 10-15 households were
randomly selected for interview, resulting in 544 houscholds imterviewed

in 42 villuges

Table 1. Districts sampled during the survey

Rainy Postramy Haoth
Akola Bijiapus Muahbubnagar
Amuravathy Pune

Buldhana Richu

My sore Solapuy

Nanded

I, The average lamd holdings were almost sime in both districts (e 4.76 ha
cuimy- season distocts and 3T fa postramy -season districrs)

koey findings
Cash vs Tood

* Even in the tradinional belts where sorghum is cultivated there has
Been o shaft trom subsistence w commercial farming

= With the introduction of HY Vs and new technology yields have risen
s the household demand or sorghum is met from a smaller cultivated
aredt, this has led o o mimmal allocation of land to just meet the
household demand

* The rest of the lund is devoted to commercial crops o meet increased
cash needs
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* This shift varies across wealth groups

*  The shift from subsistence o commercial mode 15 maore conspicuous
among the rich in all situations surveyed

* Inthe postrainy season the area allocated to subsistence crops 1s 43%
while that of commercial crops is about 67% ol the total cropped area

* In the rainy season the proportion of sorghum to total cropped area is
28% among poor houscholds and only 19% in rich households

o Limited by the extent of household demand for sorghum as food, the
replacement of sorghum with cash crops has been proportionately

greater in households with large land holdings.

Sorghum as food

*  About 91% houscholds in both postrainy- and rainy-season growing
districts consumed on-farm the sorghum grain they produced

= On an average 52% of the total production was used for household
consumption in postraimy-season districts and 47% 0 rainy-season
chstricts

* Poor farmers keep more grain for domestic consumption than rich
farmers

*  Of the total cereal consumption, sorghum contributes more than half
Lo the daily diet, forming the major staple food in all surveyed districts
except Amaravathi

* In postrmny-season districts the proportion of sorghum consumption
is slightly higher among nich households, and consumption of wheat
or rice 15 slightly higher among the poor than the rich, because the
superior quality of postramny-season sorghum gram commands a
premium price

* Presently the average per capita consumption of sorghum s 134 Kg
annum’' i postrainy-season, and 139 kg annum ' i rainy-season

districts,
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As sorghum an important part of the datly diet, it 15 purchased whenever

there 1s shortfall,

Changes in food consumption

The deching in the per capita consumption of sorghum was highest
(43% ) in Mahbubnagar, followed by that in postrainy-season districts
[ 16%)
Several fuctors operating simultaneously produced the pattern of
changes in consumption

Decreased production
—  Agccessibility 1o the Pubhe Disimbunion System (PDS)
— Increased availabthty of nee/wheat through on-farm production were
mayor factors that led to postrainy-season dechine
In the runy season change i tastes and uccessibility to the PDS resulted
in decreased consumption.
In the postraimy situation the quantity of sorghum consumed bears a
direct relationship to the size of the Lind holding.
Small-scabe farmers depend on PDS rice to o greater extent than large-
scale farmers
In rainy-season districts as the size of the holding decreuses, the

dependence on PDS rice increases

Sorghum as feed

Crenerally, sorghum stover 1s fed 1o draught bullocks, only in some
cases 151t also fed to mileh animals, and sorghum grain in seldom fed
Loy farm hivestock

Sorghum contributes 96% of stover where it is grown is both seasons
It contributes 965 in postramny-season districts and 885 in rainy-season
distncts

s contribution s relatively less in Mahbubnagar where rice straw
contributes substantially to the total fodder requirement
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Stover contribution does not vary across income classes in the postrainy
season, but is higher among the poor in the rainy season

Stover produced on-farm is almost totally fed 1o livestock leaving very
little surplus for sale

Poor households market more surplus stover than rich farmers

The proportion of purchased sorghum stover in the total stover fed to
livestock is higher among the poor

Poor households gave equal importance for both the stover and grain
in all three situations

To rich households stover requirements are of paramount importance

us they own higher proportions of draught animals than the poor,

Sorghum as income

sorghum contributes only 3% of the 1otal mcome in rainy-season
districts and 14% in postriainy-season districts

Income from other crops contributes 73% of the total income in rainy-
season districts and 40% in postrainy -season districts

Low prices of sorghum relative to other crops and decrease in area and
production are cited as reasons for plummeting income levels
Increase in sorghum production, s marketable surplus, and use as wage
pavment are indicated as factors responsible for the increase i income

1N ralny-s¢ason situations.

Patterns of sorghum yield

Average grain yield in the rainy-season growing districts is
1100 kg ha' as aguinst 600 kg ha'in the postrainy situation

Average highest gramn price reahised in the rainy-season sifuation was
Rs 385, and the lowest Rs 284

The average highest grain price realised in the postraimy situation was
Rs 497, and the lowest Rs 393
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While 8% of the furmers discontinued growing sorghum in the rainy-

season, 23% did so in the postrainy season,

Changes in sorghum area

The area of sorghum production has been on the decline for the past 20
years

Of districts surveved decline was highest in Mahabubnager followed
by ramnmy-season disinects

Rich households substituted sorghum for other crops more intensively
than the poor, while the poor ind medium farm households withdrew
from sorghum cultivation in most of areas in Mahbubnagur district
The decline in sorghum area (i the past 10 years) in rainy-season
districts was at 65 8% and 48.5% in postrainy-season districts

One reason 1s the availability of profituble alternatives, e.g., where
imigation facihities have been imtroduced

In ramnfed areus. there are few alternative crops that can thrive on
residual soil moisture

Among postrainy -season districts, the drop in area has been prominent
at 63% in Bijapur district. The maximum area loss among the rainy-
season districts 15 88% in Akola.

Causes of change

Crops that have replaced sorghum in postrainy-season  districts are
sugarcane. wheat. sunflower, groundnut. onion. and maize. In rainy-
season districts, apart from cotton, farmers are cultivating mung bean
and to some extent pigeonpea

In Mahabubnagar groundnut. rice. castor, and cotton have replaced
sorghum

Crop replacement (mainly by rich households) is the most important
tactor for in decline in sorghum area. followed by division of land and
IS sitle (maostly by poor farmers)
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About 939% of the farmers in postrainy-season districts and 91% of the
sample in the rainy-season districts reduced their sorghum area to
accommodate crops that yield better revenue ¢.g., cotton or soybean
The number of samples recording increase in sorghum area was
remarkably high at 40% (82) in the postrainy-season districts compared
to 10% (30) in the rainy-season districts

Decline in sorghum area occurred mainly by crop replacement where
competing crops vielded better net returns

Major factors responsible for declining competitiveness are profit
motives and consumption-motivated factors

Profit motivated factors included; introduction of imigation, relatvely
attractive prices for the competing crops, and ceiling hmits where
competitiveness is not a criterion

Consumption-motivated factors included, changes in tastes and
preferences, decline in sorghum production, accessibility 1o PDS, and

deterioration in grain quality.
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Quality Changes in Farm-stored Sorghum Grain Grown in
the Wet or Dry Season in South India : A Technical and
Social Study

R. ]. Hodges', A. ). Hall', K. Jayaraj®, B. Yoganand, P. Jaiswal®, N. Potdar’,
and 8.5, Navi’

I. Netural Resowrces Institute (NRE), Chatham Mearitime, Kent MES TR, UK

2. Ineligaid Cerarin Stovange Meomrapement and Research Tustetute ( fGSMRT),
Rafendranagar, Hyvderabad 500 030, Andhra Pradesh. India

3. Inrernariontal Crops Research Institare for the Seni Arid Tropies (FCRISAT),
Patanchers 502 124, Andhva Pradesh, India

Survey

= Inthe last 20 years there has been a steady decline in both the production
and consumption of sorghum in parts of south India

* A survey of postharvest practices included sampling for grmn quality
in farmers” stores and a participatory rural appraisal (PRA) of the same
farmers

*  Twelve villages were surveyed in Maharashira, Karnataka, and Andhra
Pradesh

«  Study areas were divided between those where sorghum is grown during
the monsoon (rany season) or in the postrany season

* The first grain samples were taken from stores before the onset of the
monsoon in June 1997, The second set of samples. from the same
harvests and same stores, was taken after the monsoon in October 1997

« A third sample, of what remained of the postrainy season stocks, was
taken in January 1998

»  Grain samples were analysed for qualiy and tested for mycotoxin

contamination.
Findings

« Nearly all postrainy-season farmers grew the improved variety
Maldandi, and stored their grain in jute bags.
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Rainy-season farmers used a much wider range of storage techniques
and grain varieties than postrainy-season farmers

In June, the quality of rainy-season samples was considerably below
that of postrainy-season grain due to mould damage attributable to
preharvest damage

No insect attack was evideni in either harvest that both had mean
maisture contents of about 8%

After the monsoon, in October, the moisture content of the crops had
risen 1o about 1% and insect atack was evident with the primary
pests Sitaphilus orvzae and Rhvzopertha domimea equally common
on postramy-season griun, but K dosunicae particularly abundant on
Ny =5€050n gram

Overall the quality of both crops had fallen substantially although gran
welght losses were low, averaging only 1.7% for rainy-season and
(LR85 for the postrainy-season crops

Numerous fungal species were identified from the sorghum samples
with eight species affecting 5% or more of grans. Fungal calonisation
wis more evident in the rany-season crop

Internal colomsation, as opposed 1o surface contamination with spores,
wits evident in the rainy -season grain due o Fusarinm monofiliforme,
Alternario alternata, Curvidaria linata and C. funara var. geria while
in the postruiny-season crop only A, alternata caused any sigmificant
internal colomsaton

Colomsation rates for typical held fungt appeared to drop between
June and October, but the number of fungally infected grains actually
rose in this period, so it is presumed that there was a rise in typical
storage fungt thit may not have been detected by the culture methods
used in this study

Mycotoxin contamination was observed in both crops, and included



aflatoxin B, Alternaria wxins and Fusariuwm toxins, but all below
limits likely to represent a hazard to human health

*  Fusarium toxins were almost exclusively limited to the rainy-season
crop, as expected by the high rate of internal colonisation by
F. memofiliforme. This species is a typical field fungus and it is assumed
that the accumulation of Fusarium toxins is linked to the pre-harvest
grain blackening of the rainy-season crop

«  Serious mycotoxicosis has been recorded from time to time in India
due to the consumption of contaminated sorghum, and the current results
should be interpreted with caution since there may be considerable
year-to-vear variation in the climatic factors affecting mycotoxin
production

*  Farmers indicated that while there were postharvest losses and quality
deterioration, these were not a major concern. except for gram
blackening due to unseasonal rainfall. The majority of farmers stored
grain for a relatively short period (less than 6 months),  due to the
limited quantities produced by land-scarce houscholds from the medium

and poor wealth categories.
Conclusions

= Overall, the grain storage practices of farmers in South India do not
appear 1o be a disincentive to sorghum cultivation

* Hybrid sorghum varieties suffered considerable gqualiy decline in
storage, but this is not an issue in current farm practice, This does not
mean that these traits are not impacting on the wider sorghum economy
(and therefore on farmers ), but only that they are not impacting on the
components of the sorghum production and utilisation system examined

* Storage by wholesale traders and industrial users may have shown a
different picture — as been highlighted by related projects on sorghum

utilisation and marketing
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= This study has laid to rest many concerns relating 1o farm storage, bul
compaonents of the utilisation chain where these (actors now seem 1o
he more eritical remain to be studied m detil

* IF farmers in thie future wish o retain stocks between seasons, in order

o market gram strategically. then their curremt pructices are likely o

be mappropriate since grinn guality at the end of the storage season

WS PO

Fhe current mayor issue facing sorghum grain s appear o be the

preharvest mould damage sustamed by the runy-season crop
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The Role and Importance of Sorghum in the Livelihoods
of the Urban Poor

S. Azam-Ali' and D. P. Star’
1. Inremediate Technology Development Group (TTDG) Myson House, Rughy, UK
2. Natura! Resources Imstitute (NRE., Chatham Mariime, Kent, ME4 4TH, UK

Survey

« Semi-structured interviews, group discussions. and questionnaires
were carried out in five urban distncts (Nanded, Akola, Solapur,
Bijapur, and Mahbubnagar), representing. on a cross-section of three
States (Andhra Pradesh, Karnataka, and Maharashtra), locations that
grow crops in hoth seasons, areas with both declining and staue
consumption, and traditional and non-traditional sorghum heartlands.

= Lirhan sites within these districts were: selected close 1o the rural sindy
sites %0 that data could be compared with that collected from
Participatory Rural Appraisal (PRA) and market surveys,

» Proxy wealth indicators were used to elucidate the relationship
between income and sorghum consumption. these included: the
occupation of the head of household, type of house (pucca. semi-
pucca, katcha or hut'), possession of such electrical items such as a
TV or radio, holder of a ration card” and the type of card (pink, white,
red, or green) and the type of fuel used (gas, kerosene, electricity, or
open fire — wood/coal/dung)

* The various wealth indicators were weighted and a socioeconomic

vilue computed by adding the individual components

1. Pucca house s one built from brickfstone with a solid rool; semi-puced is o stone
built howse with a tin roof; katcha is a house built from un or bamboo anddfor tha
has fallen into a state of disrepair; hut describes a more lemporary residence.

2. Pmk rauon cards are for people above the poverty lime (annual incoine
>Rs 600U, white ration cards are for people below the poverty line (annual income
<Rs 6000, red and green rabion cards are Tor the poorest sector
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Findings

Sorghum plays an important role in the diets of the low-income urban
consumer and 15 expected o continge 10 do so for the foreseeable
future

Sorghum has several attributes that make it the preferred staple food
of the poor. These include the competitive price. taste, satiating
qualities. familiarty or habit, and ready availability

The ntroduction of rice and wheat has had some impact on the
consumption pattern of urban consumers, although it is more noticeable
i the wealthier groups and amongst the non-traditional sorghum
consumers than in the very low income groups

In districts where sorghum is not the main staple crop. for example
in Hyderabad city. marker availability and seasonal fluctuations are
factors hmiting consumption. Paradexically, in these areas the high
price commanded by sorghum. (generally repurded as a poor man's
foad, especially in relation to the cheap nce available through the
Public Distribution Service (PDS) Scheme) means that sorghum
hecomes a lusury food for the urbun poor rather that the cheap staple
with which they are farmiliar

Price 15 the overriding factor influencing the food choiee of the urban
poor gencral, the cheapest cereal lorms the bulk of their diet

in the open market (apart from in Hyderabad city) sorghum is the
cheapest and therefore the preferred gran. However, when PDS rice
and wheat are available, these provide o cheaper alternative. but are
not necessarily an alternative that the poorest can. or wish. to take
advantage of tor 4 number of regsons

Most wage labourers are paid daily and therefore purchuse tood and
other commaodities on a datly or iwo-daily busis

To take advantage of the PDS rice and wheat, the monthly ration musi
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be purchased in one transaction. This necessitates the availability of
large amounts of cash (Rs 50 or 60) which 15 not always an option.
Even when the resources are available 1o ke advantage of the lower
price. many individuals opt not to purchase the PDS cereals because
of a combination of poor grain quality, unrelability of supply, and
inefficiency of the system

Cash-flow problems also mean that low-income urban consumers are
unable 1o purchase food supplies in bulk quantities to take advantage
of wholesale prices

The impact of the PDS system on the consumption of sorghum varies
areatly from state to state and within states at the district level. This
is related to the efficiency of the system and also to the tradition of
sorghum production and consumption in the area

The most generous PDS scheme is in Andhra Pradesh where there
is less reliance on sorghum as a staple food than in the other two states
surveved

In the urban areas of Maharashtra and Karnataka the PDS system has
had less impact on the consumption pattern of the poor urban
consumer because the quality of grain of grain offered i1s inferior w
that available in the open market, and the supplies are erratic and
unreliable. The poorest consumer often does not have a PDS ration
card and so is unable to access the supplies. Even to those in
possession of a card, access to ready cash and the time needed 1o
purchase the PDS supplies make it impractical

Lack of storage space 15 another factor hmiting the ability of urban
slum dwellers 1o purchase food in bulk. Housing in slum or low-
income areas 15 overcrowded and often in areas that are prone to
flooding

There 15 evidence that the younger generation are consuming more

wheat and rice and that they prefer these staples to sorghum
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Some conswmers believe that sorghum i~ nutnitonally inferior to
wheat and rice and prefer 1o feed these two staples to their young
children

The older generaton sull prefer. out of habit and taste preference, 1o
consume sorghum above all other staples

As Incomes increase wheat 1s becoming more popular, it s considered
[0 be a high-status food of the wealthy and salaried, and o food 1w
be reserved for festivals and special occasions

There 1s imited peer pressure amongst labourers (o consume wheat.
although the majority of labourers elaim (o prefer sorghum

For danly - wage labourers tirme 1s o premium, sorghum is viewed as
an inconvenient food. s preparation, milling, processing, and cooking
are all more nme-consuming than nice preparanon. Linked 1o this is
the requirement tor large amounts of fuel 1o cook sufficienm sorghum
tor the cntire family

The avalabihity of kerosene through the PDS is an important
consideration for the poor consumer choosimg hetween sorghum and
rice

As incomes nise, poor consumers become more discerning about the
guality of thewr drer. They prefer to move towards better quality, more
nulritious types of cereal (enther higher quality sorghum or wheat,

depending upon age, habit, location, and taste preference )

Conclusions

* Although there is anecdotal evidence that the contribution of sorghum

to the urban dier dechnes as incomes increase. there was no strong
trend from the questionnaire survey 1o support this theory

It 15 possible that the range of income groups surveyed (Rs 70 to 6500
per month) was not sufficiently diverse 1o give o noticeable difference
and that for all low-income urban consumers, sorghum made a major

contribution 1o the diet




* The lack of a strong trend between incomes and sorghum consumption
suggests that factors other than income play a major role in determining
food chowce and preference

* Despite an increase in income, sorghum 1s valued in the diet of the
urban poor for its taste, nutritional qualities, and out of hab

* Sorghum will continue to play a major role in the diet of the urban

poor, espectully in areas where it 15 a traditional staple food.
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Marketing Postrainy-season and Rainy-season Sorghum
in Andhra Pradesh, Karnataka, and Maharastra

N. Marsland' and P. Parthasarathy Rao’

I. Natwral Resowrces Institiie (NRE) Chathan Mariime, Kene ME 4 4 TH, UK

2 Imtermational Crops Research Instinite for the Semi-Arid Tropics (1CRISAT),
Patancliern 502 324, Andhea Praded, India

Introduction

*  Astudy to investigate marketing systems for sorghum grain and stover
was undertaken over a 2-week period in February—March 1998,
Subsequent field work wias carried out in selected markets in
Karnataka in April and May 1998

* The study aimed to deseribe curremt marketing systems and assess

therr performance.
Volumes

* During the 19805, of all India’s states Maharashira accounted for by
Far the largest volume of sorghum arrivals at regulated markets: aboul
60% of recorded armivals

* It was followed by Madhyva Pradesh (14%), Karnataku (8%), and
Andhra Pradesh, Tamil Nadu, and Uttar Pradesh all around 5%

* During the 1980s, marketed volume of sorghum in Madhya Pradesh
was roughly on a par with that of Andhra Pradesh and considerably
below that of Karnatmka, whilst market arrivals in Maharashira

continue to outstrip every other state’s.
Marketed surplus: unregulated channels

* There 1s scant data on unregulated marketed surplus, The study found
an average level of marketed surplus in excess of 30%

« Given that official figures suggest 105 of sorghum s marketed
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through regulated markets, 1t 1s estunated that two thirds of the surplus
goes through unregulated channels

* The pavcity of duta on unregulated market transuctions for sorghum
suggests a clear need for further research on this 1ssue

«  The volume of unregulated market transactions needs to be established
across the magor sorghum-producing states, and this be compared 1o
regulted volumes

o Upregulated market transactions may be more important than previously
thought.

Trade on secondary market postrainy-season shipments
Food use

« To predominantly postrinny-season sorghum  growing areas (lor
consumpuon by rural and urhan low-income consumers)

*  To non-sorghum growing arcas (located in sorghum-growing states),
teonsumed by rural and urban low-income consumers)

« To g cites manly i sorghum-growing states (urban low-income
consumens)

 To meet seasonal shortuges (deficns) in growing areus,
Non-lood use

* Poultry feed, cantle feed. wleohol industry, starch manufacturing, pg
feed, Both sorghum-growimg and non-sorghum growing states (long
distunce)

«  As seed for fodder (small guantities. but fong distances)

Postrainy-season shipments

Food use

o To postrany-sesson sorghum growing areas (consumed by middle and

higher-income consumers)
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To big cities, large secondary and terminal markets in sorghum-
growing states (consumed by urban middle-income consumers)
Varied to meet requirements for preferred vanety / quality

As seed to meet shortages.

Market efficiency and future prospects

The costs added to the price of sorghum on iis journey from farmer
to consumer are higher in relation to producer price than they were
20 years ago

The only shight differences might be in terms of wholesaler and
retailer margins

Even 1f margins for these other crops were half those quoted, this
would not make a great deal of difference to the position of sorghum
relative 1o these crops

In terms of its competitiveness as a lood grain against other crops 1l
is difficult to argue that the marketing system per se constitules a
constraint to utilisation of sorghum

It is possible that the further marketing system will change due to the
impact of mcreased industrial demand

Existing marketing arrangements may not be able to meet the
standards of quality, quantity, and price demanded by industry
The possibility of a twin-track system developing, one for the
fooderain sector and one for the non-food sector should not be

discounted.

Market efficiency and future prospects

The high producer's share in the consumer's rupee for both
postrainy - and rainy-season varieties indicates there are no major
distortions in the regulated marketing chan
Particular players are not making excessive profit to the detriment of
either producer or consumer
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* The marketing system per se does not put sorghum at a disadvantage
in comparison with other crops or as a food grain.

* Marketing systems do not present a constraint 1o utilisation of the crop
as & food grain. This conclusion is in hine with earlier work

» Existing marketing arrangements may not be optiimal for industrial
users who do wish to go through the regulated channel, as they may
be able to obtain sorghum more efficiently through new institutional
arragernents that compress the marketing chan ¢.g., contract farming
arragements

* A twoetrack marketing system may develop, One track for toodgrains
through which high-quality postrainy -season sorghum and indifferent
gquahty ramy-season sorghum will predominine. the other track for
non-food system industrial users through which exclusively hybrid
rainy-season  sorghum will be raded

» Further work is necessary to investigate this,
Sorghum stover marketing

Stover can be an 1I'I'l]'1'HIT.IiI'I| sourde al mcome fo larmers. For some
varieties. per hiectare income from stover ¢an be mgher thun that for
grain

«  Stover prices have nsen faster than grain prices

* Gran yield alone 1s not a suitable criterion for selection ol improved
sorghum vanetiesfhybnds, selection should be based on total value
of sorghum production 1.e.. gran + stover value

* Lising prices und yields from the late 1970, it was estimated that
returns Lo the tarmer from the sale of local rny-season sorghum
stover could be hugher than returms from the sale of local ramy-season
gramn, Fodder value from the local yellow sorghum was 55% of the
total market value of the crop. compared with only 24% for rainy-

season hvbrids
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Overall, the total grain and stover value for the local variety was
comparable to the combined grain and stover value for the hybrids
High returns from fodder of the local yellow varieties could be an
important factor explaining why farmers continued to grow such
varieties despite the availability of higher (grain) yielding hybnids

High grain yields can be achieved at the cost of stover yield and
quality, they are also accompanied by a decrease in grain quality and
consequently grain price

Considering the dual-purpose nature of sorghum, and farmer preference
for both grain and stover yields, more careful thought is required in
breeding new hybrids/varieties.
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Industrial Utilisation of Sorghum in India

U. Kleih', 5. Bala Ravi’, and B. Dayakar Rao®
I, Natral Rexources Institiute | NRE), Chatham Marvitime, Kent ME 3 4 TH UK

2, Mantonal Research Centre for Sorghum, Rajendranagar (NRCS), Hyderabad 500
(030, Andhra Pradexh, India

Summary

Only rainy-season sorghum is used for industrial purposes. Postrainy-
season sorghum 1s a highly valued foodgrain, and as such too expensive
to be used as industrial raw material.
The main industries using sorghum in India include:

*  Animal feed sector

= Alcohol distilleries

s  Starch industries.
Animal leed

In terms of sorghum utilisation for ammal feed in India, there 1s a need 1o
distinguish between poultry and dairy production. Although the latter has
a good foundation in the co-operative sector, the poultry industry appears
to be more dynamic.

»  According to poultry producers and feed millers, very httle sorghum
was used for poultry diets in 1998/99 due to the availabihty and price
advantage of maize

*  When maize 1s expensive, sorghum 1s used at an inclusion rate of up o
1 0% in the case of broilers, and up to 153% for layers

» Estimates of industrial demand are summarised in Table |

*  The demand for sorghum in poultry feed largely depends on the price
of maize, the energy source preferred by poultry producers. According
to industry sources, to make sorghum competitive. its price should be

20 - 30% lower than that of maize.
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Table 1. Summary of industrial demand for sorghum in India
(in '(MM} tonnes)

© Industey 19908 2010
Poultry feed
Broilers K6 — 129 570 — 1 150
Lavers 312 - 468 1100 - 1 830
Oithers ) - 30 156 - 234
Dairy feed 160 — 240 290 — 570
Alcohol Ot — 100 200 - 500
Starch 5(0 30 - RO
Brewing () ?
Food indusir 0 (1
Exports 0 ?
Total 718 - 1017 2346 - 4364

I These hgures retlect average utilization of sorghum dunng the 1990, based on

prast incluston rates and current teguirements on raw material, rather than or specilic
data for 1998 uscll. The pouliry and starch industiies use sorghum only when maize
in expensive or not readily avalable

Projection

Source. Kleth er al,, KK}

-

* Despite the recession of the Indian economy, the poultry sector 15
expected to grow at a relatively high rate, 1e.. 8 — 10% per annum. for
ege production, and about 15% per annum for broilers

* The resulting icreased demand for poultry feed s expected to lead to
a deficit in energy sources, m particular, because of the limited supply
of maize. Maize imports wre currently too expensive due to the lack of
adeguate port-handhing infrastructure and transport facilities, so
sorghum stands a chance as an alternative raw material in this sector.
but will face competition from imports in the medium to long-term

« The limited inclusion of sorghum i poultry feed and its relatively Jlow
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status as a raw material are partly due to perceptions and misconceptions
surrounding the crop, these include:
- Levels of tunnin in Indian sorghum
- Level of mycotoxins in blackened i.¢.. moulded grain
- Energy value compared to maize
- Dafficulties with processing

Lack of carostenoids for yolk pigmentation
The industry could benefit from the availability of more accurate
information on the feed value of the graun, and better links with the
sorghum research community
The co-operative sector readily acknowledges the inclusion of sorghum
in danry hivestock diets, although not all co-op feed mills use it
Relatively little grain is used in dairy feed formulations. only about
| %% depending on the type of feed
It is estimated that in 1998 approximately 50% of the commercial dairy
feed producers (4 million tonnes in total) used sorghum at an inclusion
rate of up to 10%
According to feed millers, the main eriteria for the inclusion of sorghum
in feed rations are cost, availability, and quality
Storage of sorghum is a problem, in particular when the grain is used
several months after harvest. Although ruminants are not very
susceptible to partly damaged grain or the presence of tannin, privite
dairy feed nullers in particular could benefit from more scientific
information on the possibility of including sorghum in dairy feed rations.
This should also give serghum a higher status as a feed ingredient
Aside from commercial feed manufacturing, substantial quantinies of
sorghum grain are likely to be consumed on-farm by small-scale dairy

farmers. particularly in regions where the crop s grown
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Alcohol

* Although the quantities of sorghum grinn presently used are still
comparatively low, the alcohol sector seems 1o be the maost enthusiastc
user of the crop as an industrial rmw matenal

= With the recent changes in government policies on heensing alcohol
production and tade, the dse of grains for the praduction of potable
aleohol 1 being promoted

»  This provides an opportunity for sorghum to gan greater acceptabily
as a raw matenal in the industiry

* There are few complants about sorghurm as such, although some
distllers mdwwed thiat vaneties with a lgher stiwech content and less
protein would be preferned

«  Distnlenes have no diffwulues with using severely blackened grain so
long as the starch content s aecepluble

* Distillenes purchase runy-season sorghum through traders or brokers
i the main producing centers

« Some distillers Teel thit brokers sometimes abuse their position and
contral’ the marker

« Contract farmung may provide better hinks between producers and
mdustrial users

¢ There 1s a sound techmcal knowledge of producing alcohol from

sorghum, especially by Prag Industries Lud, Pune
Starch

* Some of India s man starch manufacturers. primanly based n
Ahmedabad, hiave used up 1o SO.000 tonnes of sorghum per annum
when maize was short in supply

* Starch producers have underaken therr own research mto sorghum-

based starch munufactunng technologies. Thewr conclusion was that
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sorghum was not a preferred raw material and would only be used if
there were no other alternatives.

* Inorder to mmprove the supply of maize, the starch and poultry industries
have formed an association with maize research institutes called the
Indian Maize Development Association (IMDA).

Other industries

*  Although beer brewers are aware of sorghum-based beer production in
Africa, they prefer barley malt as the pnincipal raw material

* Broken nice or flaked maize are also used as adjuncts

* Hindustan Brewenes in Mumba expressed interest in undertaking trials
using sorghum as an adyunct

= Export of sorghum does not appear to be a present option, Aside from
the fact that at present Indian sorghum is not competitive on the
mternational market, there are quotas for the export of coarse grains,

that are usually taken up by maize.
Recommendations

Applied research and extension involving the private sector. A heter
link between sorghum research institutions and industries should improve
the status and position of the crop, For example. on-tarm feed trials with
poultry furmers should lead 1o more accurate information on Indian
sorghum varieties and make 1t more acceptable as a raw material
Breeding and/or distribution of varieties more appropriate for
industrial utilisation, The hvestock leed industry would prefer varieties
with higher levels of energy. Similarly, the alcohol industry would prefer
a higher sturch content. Many of the varieties encompassing these
charactenistics are likely 1o exist already and. as a result. more emphasis
should be placed on ther wentification and distribution.

Extension of better storage technigues. The quality of sorghum stored
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6 1o 12 months after harvest appears to be a problem when the grain is

used for industral purposes.

Encouraging dairy and poultry production in sorghum-growing areas.
Given that sorghum has a place in the livestock feed industry. the extent
1o which the crop could be used by small-scale farmers for animal
production is worthy of consideration, If the generation of cash is the
primary objective. the respective marketing systems should be in place.
The breeding of dual-purpose varieties for fodder and feed grain is an

important element 1o be considered in this contexi

Strengthening the link between farmers and industries. Although many
members of the industry seem to be happy with the current sorghum
marketing arrangements, there appears to be scope for certuin forms of
contract tarming and farmer associations that could strengthen the hink
between sorghum producers and industnal users. Efforts 1o this end are
already bemng undertaken by some members of the industry on the supply

ol minse
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Sorghum for Ethanol Production

N. Shete
Pray Indusiries Lid., Pray House, Bavdhan, Pune 411 021, Maharashira, India

This paper mainly focussed on sorghum as raw material for ethanol

production, and in ethanol process technology

Sorghum as raw material

A coarse grain rich in starch

Available in large quantities, without affecting food stocks

Grown in rainfed areas in water-limited environments

Grown both in rainy and postrainy seasons

Rainy-season crop is mainly hybnids grown for fodder that also produce

graimn

High productivity leads 1o surplus grain

Unseasonal rains duning rminy-season harvest lead to blackening of

grain through fungal damage

Damaged sorghum is no use for human consumption

— Results in poor prices and low returns for farmers

— Both normal and damaged sorghum can be used for ethanol
production or as generates high protein animal feed

— Ethanol production can fetch high and consistent returns for sorghum

farmers.

Why sorghum?

India produces 10-11 million tonnes annually

Approximately 2-3 million tonnes are damaged by fungal infection,
therefore large quantities are available for processing

Sorghum contains the equivalent or more starch than maize

Sorghum is easier and cheaper to grown than maize

Sorghum gives high yields of ethanol (about 390425 Lt')
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Yields high-protein cattle feed (240-260 kg 1) as a by-product
Sorghum conversion to ethanol 1s an environmentally clean technology.,
the plant does not produce tovc effluents

Grrain spirit has less sulphur and other impurities than other sources of
sparit, so further processing is easy and safe

Sorghum 15 a better feedstock for downstream applications as it is

potable, and can be used as fuel, and in industry

Why produce ethanol from sorghum ?

Ethanol production can use large quantities of sorghum as raw matenal
s0 can benefit sorghum producers on u large scale

Other industrial products consume relatively small quantities of raw
matenals

Using sorghum 1o produce glucose and high fructose syrups, cannot

compete with large-scale sugurcane production.

Conclusions

Sorghum can be used 1o produce ethanol

Use of sorghum for ethanol producton will benefit farmers with
profitable returns

Duamaged sorghum can be used o produce high-value ethanol with
cattle feed as a by-product

Ethanol producing companies. research institutes. and the Government
should co-ordinate with farmers to strmtegically develop value - added
plans tor the unhsaton of sorghum.
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