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FOUDN LOSS PREVENTION: A MEANS OF SUCI0 ECONUMIC
TRANSFORMATITON

H A R FARPIA

introduction

1.1 The main purposes of socio-economic transformations which Have
been brought about, unconsciously at first and then consciously, by
hiiman beings from their beginnings on earth were first {or survival
and security, and then for improvement of the quality of life, hope-
fully doing the least poswible damage to eculogy and enviroinment.
These efforts, initiated at Ffirst to meet food needs, have today
become very complex means of development. Therefore it is necessary
to examine the total subject of prevention of food losses in the con -
text of socio-economic progress through better use of the complex
system of agricultural production and food conservation. fhis calls
for the development of a new non-conventional integrated vision and
peﬁspective to understand the scientific inter-disciplinarity and
social multi-dimensionality of the probilem in & historical context.
Frevention of losses must be- recngnised as a means nf sucio-2conomic
transformation through the use of appropriate  technological and

socia—cul tural knowledge to achieve petter quality of lite.

1.2 The challenge ot feeding over 8200 million pecplie adequalely by
the year 202% AL and reducing poverty of over S@%Z of them, which is
staring humankind in its face. The world population is rising

annually at the rate of about 95 million, most of it is in the devel -
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oping countries. Froduction of food through the use of high cost wel4

energy inputs such a&s chemical fertilisers, pesticides, gipeEnsive
irrigation schemes and costly equipment, which are difficult to
obtain and maintain, have not provided meaningful solutions for many
of the third world countries. On the contrary, it has often created
new and more serious problems. Therefore a sounder and more appro-
priate approach is needed to use agro—food system more effectively

to accelerate the development.

1.3 Indiscriminate use of chemical fertilisers Iis resulting in
rapid depletion of organic matter in the seil, the level of sub-soil
tubewell water which is beinag increasingly used for irrigation is
dropping S=10% annually in many &areas. Extensive use of pecsticides
and toxic chemicals has become a sericus health hazard specizlly +for
thase 50% of the world people who are suffering from malnutrition,

undernutrition and social under-development.

1.4 Frices paid for the food do not compensate the farmers for the
high cost of input;, arnd some of them do not even have the financial
resources to invest in it. The subsidies being inadequate have notb
helped them, besides only & few developing economies can afford
price-support for a large economic sector like agro—food system which

supports 60-80% of their population.

1.5 Surpluses of food in the rich countries and as a result in the

world do not solve the problems of developing countries, whao ara very




short ot foreign exchanae. The only alternalive is to increase  food
supplies by the needy countries themselves. Copyisg tive food
production and conservation system o+ advanced counlries by Llhe
develuping countriwes is neither possible nor desirable. For exampl @
the farmer in advanced counltries uses eneray equivalent o+ 2300
litres of +fossil fuel ro produce a hectare of higin yvielding corn.
Transter of such technoloaies to developing countries can only lead
to disaster. Tabie—-1 gives the energy use per capita and the con-—
sumption of fertiliser per hectare of arable land in some selected
countries. Where productinn and conservation pattern of rich coun-—
tries has been adopted even partially in the developing countries, it
has already resulted in rise of food pri:é; far beyond the buying
pawer of common people. 1In fact the buying power of animals to feed

the rich in tihs wiorld has become greater than that of a larger number

wf people to feed themsel ves.

1.6 The energy consumption pattern in the agricultural system in
developed and develoning countriss is  illustrated in Fig-1. The
latter represents over 7%% mankind, but uses less than &7 of the
energy per capita in agriculture. I[f thay were Lo copy the American
or European pattern in this respect and succeed even partially, it
would lead to disaster. In fact, looking at the present potential o+
available fossil energy resource, (Fig-2), hoth +Lthe developed and
developing countries need an entirely new approach to deal with this
problem. The future energy use pattern in the world and in particuiar

tor the agro-fond system will have to be based on self-perpetuating
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and self-dependent cycles

1.7 A1l countries, especially the developing ones, must re-examine
their policies and learn to make more appropriate use of the wealti
of scientific and technological knowledge available today by placing
it in a new perspective. ®Based on these policies, more realistic
ptane and programmes of action, (including the future rewearch  and
development activities) must be formulated and implemented. ANy
appreach which ie new is bound to meet with opposition from the con-
servatives and obscurantists who conktinue to be in position of
authority. The fate of Gallileo and Copernicus should ingpire the
leaders of new thought and provide them courage to act. flevelopment
of this new approach requires fresh study in a more appropriate
social and historical perspective so that we may not go off at a tan-—

gent as we seem to have done al present.

1.8 The objective of this paper is to examine the importance of
prevention of food losses. A systematic approach to achieve even 25—
S0% of loss reduction at =ach stage of production and conservation,
which should be possible, can increase food supplies by 2 to o times
without additional demand on land ar energy. In the process it will
generale employment  and  reduce poverly, help in protecticn of fast
deterinrating environment aéd ecology, reduce dependence of poor an
the rich and eliminate political  interference, aive new sense of
self-respect to nations and create conditions for woucihh  greater coo-—

peration among countries eliminating obstructions Lo peace and

prosperity. The purpose of this paper is nnt to offer a panacea, but
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to propose a difterent but viabde appracch  through & nore careful
study, stimulate Jdiscussion and Tead to possible ackion in areas
which ur-gentiy need much greater attention, and which can offer mean-—
ingtul and long lasting =olutions to the compl=x problem of food and
poverty . The present situation of the third worlid with respect to
food and poverty is summerised in Table-2. It brings out moré than
adequately the need for a rather non-conventional and radical trans—
formation to change the 1Jlong 1lasting stagnation, poverty and
slarvation as traditional approach has not offered any significant

solutinns.

1.9 Historically for the premitive human socielies of the food
gatherers and hunkters, grevention of lossas, particularly at the
post-harvest level, was very important. They therefore learnt to
conserve and store their food even before they learnt to  cultivate
tand. Their survival and food security depended upon what they could
save For difficult days. In this effort through trial and error,
they learnt the artisnal methods of preservation of food to prevent
losses making use of the most abundant energy sources available to
them, viz., human, animal and the sun. They learnt to dry their fcod
in the tropirs where plenty nf solar energy is available; using natu-—
ral advantage of Tow temperatures in the extreme north of 1he earth
they 1learnt to retfrigerate and freeze the fond and discovered acci-—
dently in many areas the use of fermentation and of fire. It may be
worth investigating why the importance of prevention of post-harvest

tood 1osses became only secondary Lo crop production.  Today not only
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than ©.1% of their budgst on ass
imdustries.In 4zt they spend much more on commodity trade snd sia-

fimbics  which  mainly  benefit  the rich counbries Lo L iy

£

information  for marnipulation of prices {for purchase of ras merterizls
at the lowest possible prices from the poor countries. Farhzzs  an--
other reason may be that prevention of food losses was of secondary
importance to the rich countries who had plenty of land available for
cultivation, and losses for them were less important. They had low
popul ation because their people had migrated to new continents and
they controlled the policy - structure of the world and of interna-
tional bodies. They also had the control of techqology which has
remained tuned mainly to their own needs. The developing countries
have tried often to apply the advanced country concepts of '"cost-
benefit” to their own conditions where other social and sconaomic
factors had more impertant role to play, such as foreign excharze
shortage and need for greater self-reliance making use of endogencus
resources. Thus the developing countries cannot afford to to copy
the advanced, land— and energy—rich countries as examples of self-

raliance for their own development.

1.19% A time has come to re-examine the important subject of preven—
tiomn of food losses from a very different point of view, viz. o
optimicse the use of natural resources as a means of meeting future
food and other needs, for generation of employment for protection of
envirornment and saving of the limited world resources for the {future

-

generations at  the place of need z~d not far away in other s<flusnh
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resource-rich countries. The approach should take intoc considera-
tions not Just the immediate monetary cost benefits for profits
purposes, but many other factore +or the future of humankind and pro-

tection nf their earth.

2. Recoanition of tood loss prevention as a priority

2 Starting with comparatively sinple efforts Lo meet tThe food
requirements and Jearning the art of preventing +ood losses under
pressure of the survival struggle with the odds of nature the humans
have gone murch beynnd today. They have created a great socio—
technological complex in the process. The nature and magnitude of
the problems of today’‘s large ponulations within the confines of
national and regional boundaries are different, but so is the volume

of knowledge base.

2.2 The human society brought about a major revolution when it suc-
cessfully created a conscious interaction between itself and nature
(abqut 19th century) to understand the principles behind various phe-
nomena. fhis gave humans the knnwledge and power to make progress in
geometric progression. -‘As a recult today they have the capahbilily of
dealing with the probliems of meeting +ood and other needs for thae
year Rl 2025 and beyond. The success in meeting futuwre food need,
inter alia, can best bhe achieved by prevention nf the staygering
lusses. lts important role as a means of socio—-economic transform-
ation needs to be recognised tnday, without loss of time, much more

than our ancestorse did. T1 is also clear that the rate of progress



ef maticoes, social Land economic; has hecomns directly proportions i3

their capabilities to generate knowledge and to use it puer

Capal> litiee for thiszs most be Built in the  developing  cooabei
that  they ocan  deal with their own problems with the leazt possible
negative impact of indiscriminate technology tramnspl ant from outsids.
Scientifically they must continue to learn from the world az= & whole.
Science is universal, but technology is the result of interact:ion
between science and society. The interactions taking place hetwesn
science and societies of Europe and America cannot be the same as
those needed in Africa and Asia. The latter need capabilities to

make the interaction more purposeful for themselves.

2.3 [uring the second half of the present century, much attention
has been given to increasing crop production per hectare of land.
This has gone to & level where ecological aspects of protecting
natural rescurces and optimising their productivity have been
neglected. The emphasis on increasing agricultural production should
continue, but with greater caution. In fact as for the approach to
energy use in the agro-food system is concerned, there ig need for &
completely different approach by the developing countries. They
carnnot afford to copy the pattern of advanced countries like the UsA
as  illustrated in Table-3. Therefore other means of increasing fond
supplies must receive equal if not  areater attention. Whst has
hecome much more important now is the need to pay priority attention

to prevention of losses in the total agro—-food chain, and zpe
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At the post-harvest lTevels where the beneficial impact can




be the fastest.

2. In this briet paper it is not poessible to deal wilh every com-—
nonent uf  the whole complex nt socio—-economic transformations whicih
have already been hrought about and many more which can be  brouaght
abhout in the future by the agro—+fond system. It would suffice o
state that an effort has been made, perhaps with some exaggeration to
focuss much greater atfention on the urgenry to develop an integrated
systems approach to understanding the nature and magnitude of food
losses at various stages in the complex for developing a comprehen-—
sive programme of action for their control and prevention. 7This will
help o bring about in the near future a more purposeful transform—
ation especially in the developing countries where 80% or more of the
human kind will live in AD 200@. This approach would have meaning
only it followed up with the formulation of sound naticnal policies
for food lnss prevention, formulation of plans with dynamic progran—
mes of action for implementation with speed within specifiecd lime
frames. [t will need not only properly oriented institutional frame-—
work, but human capabilities to manage each one of tLheir activilies

realistically at tihe site of the problenms.

2.5 Many disciplines of natural and social science with multiple
dimensions will have to be involved in any purposeful assessment o+
food losses and in planning of action to prevent them in relation to
earch situation. The approach, therefore, cannot be free from varying
opinions and contraversies in laying down paramaters for loss assess—

ment.  and to take action on them. This should in fact help to enrich
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the entire approach and hetter harness the capabilities needed  to
meet the complex challenge. KReliabhle data on losses even when avail -
able 1is suppressed as it has often been noliticalty
embarassing +or thase in power. Thus the information available on
quantitative Insses may have to be of neressity estimates. Experience
has shown that the figures of losses oflien provided by certain devel-
oping countries, who are really do nnt  have tite capabilities +for
aseessment of the +ood losses, are lower than those provided by
advanced countries. In reality guantitative and qualitartive lousses
often canncot be ceparated. For example 3-4% fungal damage may render
the whole stock of food grain unfit +for human consumption due to
presence of toxins and off-odours but the stocks on the books may
show no losses. The parameter of weight loss which has been used as
a means of loss assessment is not only of little value but is mis-
leading. OUOften damaged grain picks up more moisture and can weigh
more than sound grain. There is an urgent need for more scientific
studies of all factors involved but even a very conservative esti-
mates based on field experience and several spot surveys, the figures
of losses seem staggering (Table—4). fhe world and in particular the
developing countries, can 111 afford to wait for several years to
plan action until atter the detailed surveys are completed. Whil e
asseszment studies and surveys may go ahead, comprehensive action
must be planned and implemented now on  the basis of information
already available. It is clear thal increasing availability of food
and raw materials for industry through prevention of even 257 of the

estimated losses would make a tremendous impact on naticnal develop-
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vt omany countries .

The moust relevant areas where urgent action is neecded 1o

prevent losses are:

b)

Pl
a) Fést-harvest losses

Fre-cultivation lTosses such as improper or inadequate prepar-—
ation of soil for cultivation, ponr quality seed, 1ack of water
management , inadequate weed control, and defective cultural

practices for want of information.

Field 1osses due to vertebrates/rodents, insects, avians, and

micrn—-nrganisms

Field-lo-farmgate lousses due to the above factore, plus improper
use of equipment and adverse effect of inclement wheathoer wien

the harvested crop is subject 1o it.

Fost—-harvest 1nsses

Losses in pre—packaging,storage, handl ing, and transport.
Losses in milling, dehusking and processing

Losses resulting from lack of use of waste +or making by-

products for fond, feed and nther purposes

Nutritional losses and toxicity development due to cualitative

deterioration in storage, milling and processing.



ey e ome oinm Distribution, marketicng snpd al consumer e

e ter culbural beliefs, superstition, and  culinary oraThice.

iaffluencs) 1osses

d4) Lo=ses in Scientific, technological and human resource
- Losses of expenditure incurred on institutional capacitisgs  and

af zcientific and technological research results achisved as the

know-how developed is improperly or inadeguately used.

- Losses of costly human resource capability in research and  at

the paint of technoleogy use.

2, Identification of the nature and magnitude of food loss
i the aaro-food system at various points
3.1 It is essential to identify more clearly the qualitati-e znd

quantitative losses at each one of the aforementioned "points of mo
return" and to estimate their nature and magnitude so that an integr-—
ated action can be taken without delay to minimise them. Ev=n from
very conservative estimates already available, it is fairly clear
that the human beinges end up with only a small portion of what thay
ti~y to produce for their own consumption. At every potential point
of preventing losses the possible social cost benefits must be work e

out for laying down pricrities for action to get maximum possible

henefits from the inputs. The choice of the priorities may vary from

mation Po omation, from one situstion to another  and  fromo ooop B
SO Far purposes of illustraiton. the folleowing points sk oalc be




examined, mainly for foodgraing, whis acocount for nearly 2% of L
paonles  food i Lhe developing courtriegs, and & substzntial smount
mf Food and feed egven for the safflusrc scositiss. T ois nobt pocsszabt e

of perizhable foodsz such as frultse & vegetablesz,

b go  dnto losses

HY

tigh, meat, etc, for want of space and time.

3.2 Pre-harveet loceses

&) Frecultivation losses occur in the system even before the seed
ie sown for production of food and other crops. If the scoil is not
properlty analysed, chemically, physically and biolegically, to pre-
pare it for cultivation, its productive capacity may be used only to
the extent of S04 or less. Thus a good proportion of the costly
inputs such acs seed, fertilisers, pestiides, energy and 1abouw may be

last and much damage done to this vital natural resocuwrce.

b) Foor seed viability can result in heavy Jlosses which have
already been estimated to be between 204 and 100% of the crops sown
depending upon a number of factors. FPaul Neergaard has reported
reduction of 20-49% yield of soyabean in the USA. In case of Fhaseo-
Tus beans loss of 204 of the crop was reported in 12453 due to the
Fusarium root rot & crop loss of 25% was reported in New South Wales,
Gustralia in 1241, In the USSR, Chang reported losses of Z0-60%. In
case of wheat the lossess caused by bunt and smut infection in 1927
were 804 of the orop which with better control could be brought down
to 4% in 1946, In 1935 Mitra reported crop losses upto 40% in Mo,

Triclia 1935, Similar lossss wers reported in the case oF miceg Crops.
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The losses are known to be much higner in case of sorghum and millet .
In developing countries where the recources and capabilities for
assessment and for prevention of losses are  very inadeqguate  the
losses must be higher than those in advanced countries for which the
data is available. The introduction of new high vyielding varieties
have created quite seriocus probiems of field losses as these variet-

ies are murh more susceptible to infecton and infestation.

c) Water is another vital food production resource which suffers
heavy 1nsses. The total water available on earth is enough to cover
even the land area to a height of 3 metres, 71% of earth already
being sea. Unly 1% of the tntal water supply is suitabls for irrig-
ation and for human use. Yet the recognilion of the problem of
water management is so poor that a large amount of it is lwust by eva—
poration, especially in Lhe open irrigation canals which uflen pass
through hnt areas of land and deserts where the temperatures go above
40-50 C. Tt is well known that the use of unpaved or badly maintained
field irrigation channels can result in 20-40% seepage lusses.
Non-availability or inadequacy of irrigation water to &ll the cultiv-
ated fields when it is most needed. reduces crop yields by 20-30% if
not more. lnadequate investment on flood controls has often de-—
stroyed entire creops in countries 1ike Bangl adesh and India evervy
year. (n the other hand, cne need hardly mention the wasteful use of
water in  uwrban areas, specially of rich countries, bhecause of the
cbsolete sanitory systems and waste disposal arrangements. The

cities in developing countriss are already running intno serious water
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nroblems mainly because of tihe ohsnlete urban water management fech-—

nologies meostly copied from the advanced countries.

1) Muring cul kivation, che field Tosses of crops are  indeed high
due to & number of reasons. For example, Cramer has given & conserva—
tive estimate of field losses in maize in Asia (excluding China) at

R7?7% (Tabhie-5). He has aiso estimated staggering annual wortd losses

caused to rice, millets, sorghum and maize (Tables—6A and &R)

&) Avians are known to cause very heavy losses. The percentage of
such field losses vary depending upnn the type of invading birds, the
grain involved, time of the year, and availability of other fuwod for
their consumption. A ztudy was carried out to use 4-amino pyridine
for protecting ripening corn from Blackbirds where a number of fields
were surveyed by Brazin et al in the U.S.. The lnsses caused are
reported in Table—-7. 1t has been reported by the same authors in
1979 that a large number of duckeoissels (Spirza americana) consumad
one entire grain sorghum planting in Nicaragua, and in Veneruala.
The birds are knwon to crack the seed and eat the doughy caentre, thus
damaging the entire coub of corn or sorghum which loses value. Parak-—
eets are known to eat 30-40% of their own weight (70-8B@ gms) daily;
damages of different types are done by different species ot birds.
A detailed assessment and study of the published Titerature on
lowsses caused by differenl cspecies of birds for cdifferent grains
wnuld provide very enlightening data. Also much work has been done
on bird repellents and other measures to control the damage. A study

of this natuwre will help to Tay down nrogrammes of action and prepare
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meaningful research projects to develop more anpropriate viable
technologies to reduce losses. Considering the unemployment and 1ow
cost nf labour in many develnning countries, the measurs for preven-—

tion of these lusses may be more economical for them

+) Rodents play havoc with creops in the field, alnng with other
vertebirates. An emergency had to be declared in 1953 on the l<land
of Mindanan in the Fhilippines when the rats destroyed 7% of the
crop. Again in 1965 they destroyed 8% of the crop in several areas.
Similar havoc was caused by the rats in Seneygal in 1974, A field
study carried out by Ramakrishna et al in India has shown that
between 46 and 78% of the crons can be destroyed by rats. This
damage is done at difterent stages of growlh, viz. freshly souwn seed,
seedling, half-blade and at different stages nf cultivation and in
storage. At a conservative estimate India is said to have a rat
popul ation of 2400 million and & rats eat the food of one human
being as they are fast growing animals. Even if they eat only ZeZ ot
the food meant for humans, and get the rest of their need by scavang-
ing on the waste, they can consume food of at least 200 million
penple. It was estimated by Stoner that in 19352 the rat population
in the US was equal ito human population. According 1o him, the rats
cause more damage than they actually =at. An  average loss caused by
the California ground squirrel alone was calcultaled at US £ 8 mil-
Tion. 200 grnund squirrels consume as much range forage as a 45 kg
steer. Rodents are alsco great heallh hazards being carriers of some

of the most deaded diseases. KRecent studies on populatinn of rodents=




and vertebrates in Bangladesn and Fakistan have thrown further  Tigho

on the nature of field and storage losses by verdebrates.

g9) A number nf small animals such as  Jjackrabbits, pocket goters
and other vertebrates are alsc known to cause heavy losses. It is
often difficult to assess them separately from the losses caused by
other verteberates which include Kangaroo rats, meadow mice, paramys-—
cus and squirrels. The tntal economic losses due to these in
California were calculated in 1948 at 32 million dollars. This was
the result of damage done after taking control measures. In 1939 it
was estimaled that the field rodent lusses were belween 290 and 300
million dollars. The value of all these lTosses at  todays oprices

would be at lTeast six times more.

3.3 Field to farm—gate losses

a) Food and agricultural produce, aflter it has fully matured and
is ready *to be harvested has the maximum value. Therefore any
1osses after harvest are of the highest economic value. Not enough
data is available on the 1osses which occur between field and the
farm gate. Although it is recoocanisd that these Tosses are quite
large, there is an urgent need to assess them as they should be com-—
paratively easy to prevent. It ie clear L1hat due to easy
accessibility the rodents, small vertebrates, avians and insects play
greater havoce wilh the harvested or threshed crop which oftenn lies

for 24 hrs or longer in npen fields or on farm fioors.
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D) I tie crop gets wet in rain or absorbs moisture from the dew
it deteriorates fast due to fungal and microbial infeclion ag happred
during 1987 tn a substantial portion ot fthe wheat crop  in  Norti
lndia. There are no buyers for such grains even at halt Llhe price.
he grain millers, processors, bakers, biscuit manufacturers  and
pasta makers dread the supply of flour +rom this type of raw mater-—
ial. The Ffungus infected grain often gets contaminated with
mycotoxins besides ils bad appearance poor processing qualities and

undesirable odours.

c) The methods of crdp threshing and drying used in most of the
developing countries are often primitive. The small farmers often
spread the crop on the roads and lel the traffic cdo the threshing.
They do not have easy access to modern dryeirs. This results in qual —
ity deterioration, contamination, anc heavy physical and biological

losses .

3.4 Fost-harvest loasses

A large amount of information is avaitable today on post-
harvest 1osses but in the past there have been controversies on their
nature and magritude. Now there iz a great deal of agreement on the
loss figures. Yet much needs to be done to collect more detailmd
data that would help development ot new and safe methods ot louss pre-
vention. A +air amount nf data based on estimates of these losses
was pravided in 1963 and 1948 in papers prepared by the workers at

the Central Food Technological Research Institute, Mysore, India,
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which took inte consideration spot surveys and experience of field
workers. lheir position stands proven today. Most of this and subse-
quent data was found very embarassing for those in position of
authority in the governments and they did their best to deny it but
as time went on the figures on losses were confirmed by many others.
The negative inpact of these indiscriminate denials resulted in Tong
delay in planning a quick aciton tm prevent the losses. The Us
National Academy of Sciences, 1978, stated in their report on food
losses in develwoing countries "Reliable studies indicate that post-
harvest lousees that occur between harvest of major food commodities
in developing countries are enormous, in the range, conservatively,
of tens of millions of tonnes per year and valued at billions of dol-
lars". It further goes on to say that "it is clear that worldwide
food losses are staggering and that they justify substantial invest-
ment of intellecltual and financncial resources to better understand
and reduce them". Unfortunately the NAS study uses weight Toss as
its main criteria for estimating these losses. This single parameter
is far from adequate in making a realistic assessment and can be
quite misleading. Frr example, as stated =arlier, grain damage of 22—
3% by fungi may not resuli in any significant weight loss but because
of myrotoxins produced and off-odouwrs, the food becomes completely
unfit for human  consumption and even for use in animal feed. The
recognition of wrgency to prevent l1ossges became more visible when the
UN  General Assembly in 1975 passed a resclution al ils V11 Special
Sessipn requesting the Member Nations to reduce the losses hy H0%L by

1985%. 1he action taken to implement the resclution has been far from



adenquate.

b) Rodent losses: Like in Lhe pre-harvest system, tlhe rodents

alea take the highest toll of primary human +ood in the post-harvest
system. With the urbanisation of rural areas and develnpment of
Magapolises the field rats have migrated to the cities and have
adjusted their life-style to live with the people mainly because of
the availability of large stocks of food in the warehoures, stores
and homes and also the availability of waste +to supplement their
needs. In a comprehensive study carried out by a team of resear-
chers, supported by the Rockfeller Foundation in India, it was
observed in Calcutta warehouses that the population density of the
lesser bandicont rat was 190.7 during 11 month period with a mean
density of ©.78 ratse per sqgaure metre. Similar sltudies have since

hewen rarried out in Rangladesh and other countries.

c) Losses of slored grain caused by insects can be very high.
For example the pulse beetle passes through 8 overlapping generations
in one year. The progeny of S50 eggs can reduce the weight of infes-
ted grains by 497 in Jjust 6 months. In addition the grain is
contaminated with metabolites like wric acid and is exposed to fur-
ther contamination by toxin producing fungi. Uepending upon the type
ot grain and the storage conditions the losses due to insect infest-
atinn ran conservatively be hetween 19 and 40%. Nearly 60-90% of the
food grains in most of the developing countries do not enter the mar-—
keting channels and are most often exposed to highly unsatisfactory

conditions of hancdling and storage both in rural and urban areas.
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d) Fungatl contamination coften combined with or followed by
insect infestation results  in rapid deterioration of grains due to
muisture absorption and consequent microbial and acceleraled enryme
activities, resulting in hydrnlytic rancidity, off odours and pro-
duction of carcinogenic mycotoxine. This problen arises much more
during monsonn especially in underground and overground rural stora-
ges. 1he loss of such grain can be almost 1007 as ils consumption

would be hazardous.

4.5 Losses in milling and processing

Usually one type of loss encourages another, thus there are

further cumulaltive losses along the line. For. example:

&) It is necessary tu mill the grain legumes for removing the husk
and to split them where necessary. This helps to reduce the roughage
and tou cut down the cooking time to about one third, saving a  great
deal on fuel. If the grain l=gumes have been ins=ct infested and
absort moisture, there is a greal chance of fungal contamination. The
insert damaged grains result in powdering ampunting to further loss.
Table-8 shows that if the kernel damage is 195%, there can be a wmil-
ling loss nof at I=ast 177Z. Even if S50% nf grain legumes suffer sud
losses in India, it can amount to about 4-5 hundred thousand tonnes

of high quality food lToss.

B) As in the case ot grain legumes, the losses in milling of
rice, wheat, sorghum, maize and millet can also be quite high due to

kernel damage by insects. In case of oilseeds kernel damage resultc



in rancidity due to enzymes released from the cells, high FFA and

non-acceptanre of the grains even for commercial purposss of extract-

ing edible oils.

c) Besicdes kernel damage, in case ot grain legumes, the usze of
improper milling technnlogy can result in quite heavy technological
losses. A comparison hetween obsolete and  improved milling  techno-
1ngiss now developed, is shown in Yable-9. Ureater retention of the
outer, protein-rich surface by the use of improved technalogies,
retains the nutritinnal value of the grains hesides raising the mil =
1ing out-turn by about 10% which can provide over- a million tonnes

nf additional fonds containing 18-20% protein rich in lysine.

d) Rice is the main cerexl consumed by the people of many
developing countries. Use of poor milling technologies was resuiting
in 19-12% losses in the yield of head rice (Table-1@) due to break-
age, thus reducing the economic value of milled rice. Traditional
hand pounding methods and use ot single hullers for milling were the
common  practice in India and nther countries. Today a very small
percentage of rice goes through such processes. The introducticon ot
modern milling technolngies wsing rubber roller husking and roller
polishing has broughl about a great deal of improvement . The table
shraws Ehe benefits that can be derived. h cnuld amount ©o quantita-—
tive addilicona of 2-3 million tonnes of rice to Llhe national food
supply, bhesides improving the quality. Additinnal cost of investment
ir new machinery can be recovered within a year or less trom the eco-

nomic benefits nf less hbreakage and higher outturns.
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&) Improvemenls in parboiling of rice have also been of areat
economic and nukritional  value. ithe old process used to result in
of f-odours due to fermentaticr during long «coaking period in cold
water for a week 0or mnore. it also resulted in production of off
odours and mycotoxins. The new technologies using short-time hot
water soak, quick drying and milling have improved the milling vyield
by at least 1.2% which is not only adequate to otfset the investment
in equipment but have provided better quality rice rich in thiamin
(vitamin Bl1) and free from mycotoxins. These new technologies develo-
ped in India and elsewhere have hesn widely accepted commercially.
Also the rise in temperature of soeking inactivates the lipase in the
bran layer wnich after milling can be used for solvenk =xtraction of
0il t+or human consumption and Lhe extracted bran rich in protein can
be used for animal feed. Rice bran contain 16-18% fat of higih gqual-
ity. India aleone procduces 6% million tonnes of rice, =04 of which is
parboiled. A1l the rice in Bangladesh, is alsco parboiled. Thus the
new technology has proved beneficial to public health and has impro-
ved levels of nutritinn besides increasing food supplies by

preventing losses.

¥) Wheat is the main foodgrain ot the world, but in most of the
developing countries, especially of Asia, it occupies second place
after rice. The tradiitonal practice in countries like lndia, Fakie-
tan and in the middle East has bheen to consume non-leavened or even
Teavened bread made from whole wheal Flow of 94-98%7 extraction.

This tyoe of Fflow retains all  the nutrients of the whnle grain
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hecause of the presence of germ and the bran layer. Iin ordsr o
offeet  the effect of phylic acid in bran and consequently in the
whole wheat flour, it can be supplemented with iron and calcium.  In

recent  years, the unfortunate impact of some rich countries ot the
North, especially in the urban areas of developing countries, has
resulted in consumption of while bread made from 657 extracltion +lour
which is lowering the level of nutrition. The remaining 334 flour
goes mainly into cattle feed, except in some countries where il is
sold to low income population. Thus introduction of white flowr is a

large quantitative and qualitative loss of human food.

3.6 Nutrition and food losses

1t is more important and feasible to protect the natural
nutrients present in  the fond to maintain or improve nutritional
levels of the pecple than to supplement or enrich diets at high cost
which is not possible in most of the develnping countries. Tabl=-11
shows that within 4 weeks of insect infestation the PER of wheat
drons  from 1.86 to 1.36 and that of chickpea from 2.21 tno 1.85, Alsoy
Table-12 shows lhe adverse effect of infested sorghum on the liver of
rats +fed with it for 6 months. Thus the gualitative losses nf tood
which are difficult to assess in economic lerms, but acdversely affect
nutritional level and health nf the people. These are of great
consequence although they do not show up in the weight Jloss of the
crop in storage. Damaged grains used in manufacture of other pro-—
ducts carry forward or transfer these qualitative Tlosses to  items

made from them without the knowledge of the consumer. There is a
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great potential to increase the level of nputrition by preventing

such lcsses.

3.7 Logges due to conversion of primary foods

a) Conversion of primary foods into animal foods results in a very
heavy 1loss. [t becomes necessary to ferd 6-9 kg ko an animal to get
a kg of edible meat from ilt. Borgstrom and olhers have calculated
how much more an American or an [talian eats as comparead to an [ndian
or a Mexican (Tables-13 and 14) . As compared to an lndian, in lerms
of primary ralories an American eats about six times more. [t is said
that the amount of grains Americans and Canadians fed to their ani-
mals in 1978 was enough to feed whole of India and China put
together. lLiets rich in animal foods are not necessarily good for
human health. With doubling of meat consumption, it is said that
artereosclorosis and cardiac disorders have gone up several times in
affluent countries. Also Burkitt (Table-1%) has pointed out that the
difference in the faecal transit time of people in Europe is 2-3
times more as compared to Africans which is an indicative factor in

the intestinal disorders of the former.

b) The loss of food due to conversion from primary bo animal foods
runs  into millions of tonnes per year. If this can be reducecd even
to the extent of 5H60%, there will be more than twice as muwsh food (o
g Founc . Table-16 alsu shows, in terms of calorie conversion, how
uneconomical it is to produce animal products. Use of millions of

tonnes of oilseed meals contgining nearly S04 proteins for animal
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teed ie aleo a great loss of food for humans. The oilseed meals
should be used as direct food for humans Lo supnlement their cereal
diets and to provide milk analcgs. India alone has 4 million tonnes
of oilseed meals available, a substantial portion of which is expor-
ted to feed animals in rich countries to earn foreign exchange while
the people starve and suffer from malnutrition. 0Ff course it will be
necessary to educate people and to overcome the bhrain washing and
resistance of powerful lobbies nf meat producers to control conver-—
sion of food into feed. As time goes, production of animal products
will have +o be increasingly restricted in developing countries to

the use of agricultural and indusirial by-products with some forage.

o) India has become nearly "self-sufficient" with nroduction of
185 mitlion Lonnes of food grains for 800 million peocople while USSR
with 2%@ million people and with a foodgrain production of nearly 17@
million tonnes has to import food. Foland bad political disturbances
and food riots wha2n meat rations were cut in the interest of self-
sufficiency and public health. This was due to miseducation of people
in the first place: A gond example of indiscriminate copying the fond
patterns of the rich. More enlightened new policies and sounder pro-—
grammes for better nutrition and health are needed uwrgently. [t is
fortunate that the developing countries have not been able to copy
the rich North in this respect although the affluent segnent of their

population often triee Lo do =o. -

\

3.8 LoSseS  at distribucion, marketing and consunption lavel
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a) Distribution ot +ocd grains in developing countries ie normally
done in Jjute bags nf one gquintal canacity which are easily emanable
to rodent and insecl intectalion and are difticult Lo carry. Techno-
Togies to  repel rodents and  insscts from the jute bags have been
succesefully developed and tried but much neede to be done Lo make
their extensive wse. fesides, bthe methods of handling the jute bags
need a great deal of improvement. Normally steet hooks are used Lo
1ift them for loading and unloading which leave holes in them and the
grain begins to flow out. Inspite ot trials of alternative methods
such as use of clamps, the success achieved has been very little. Une
can estimate with 1ittle hesitation that such losses are at least Z-

T4

h) At marketing level , where the retailers sell grain from the open
hags hy measure or weight in small quantities to the consumzr, the
losses can be quite high as the bags are often lefl open or inadequa-—
tely ainsed and the rats and insects have a free run. Efforts have
been made to encourage the retsilers especially in urban areas to use

metal bins but with limited success.

) School lunches, where posseible in fairly affluent countries
often result in guite heavy losses estimated to be 20-49% in some
cases. Even social problems of cast and religion prevent children
from eating a mass produced meal. O0Fften the 1osses between bitchen
and the dinning table and from dinning table to overnight holding of

the conked foods are quite heavy. Few people in the develnping coun-—

4 tries can afford coolers or refrigerators. Traditional practices such
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me lartic fermerntation of lsftover foods like cocked rics cith &
amal amont of  vogbuet 2 Lt oarnd cortributese bo opobertoon, o Besh
methods need to be isprowsd and usen more extensively.

4. Role of loss prevention in bringing abouwt seocig-econes.g Loanss—
formation

&) Organisation of an integrated effort as a major thurst to

prevent losses in the agro-food system at each one of the stages, and
their zub-stages can speed up the sccio—-economic progresse much faster

than is often realised. It can contribute to increasing and 1mprov-

"

ing food supplies by at least 4-6 timesz even if the loszsz are

reduced by S0¥. Itse impact on socioc-cultural and techno—economic
development of the third world naticons and on their balancs of pay-
ments could be more than all the development aid put togethszr. Their
GEOF to the extent of &60-70% comes from agriculture and marmy  of them

are at present dependent upon import of {food.

(W) Based on the best possible information available, st attempt
has bheen made in Table-17 to summarise the losses at various pointes
in the agrao-food system. This shows that the human efforts to pro-
duce 1006 kg of foodarzins ends-up only with barely 43 kas. [+ The
losses can be reduced even by halfd a2t sach ztage, the foodorains mades
available far consumption would be about 219 lkgs o nearly T times.
Fresuming that only half of this target can be achieved in  the nsar
futwre, 2-3 times more food can be made available to mankind. I+ thais

iz the situation with dursble foods, the laosses which could b
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vanted in perishable foods would be greater .

o) Marmy questicons can bz raised reaarding the "correctness'of  the
webimates (Tabhle-17), thzir sowrcss and the coonomic benefits that
can be derived from prevention of losses at various stages. Table-1&

=hows the rise 1in the price of rice and wheat from 1973 to 1981 inm
India. These rises indicate that the expenditure which could have
been considered uneconomical for prevention of Tosses ten or more
et years ago may have become economic now and  would be Justified
even more in the future. It is with this foresight that the subject

of loss prevention should be examined and undertaken.

d) Frevention of only 254 of the losses at each stage can more
than double the food supplices and increase the income of the produ-
cers at least twice which many 5 year developmernt plans of nations
Mtave not been able to schieve. Incresse in the use of agricultursl
raw material to develop agro-food industries, which is nobt very large
i develaoping cmuntries.at prezsent, can raise industrial production
at least 3-4 times within a period of of 4-% years. In most of the
developing countries, this will generate the largest amount of
employment per unit of investment and have & multiplier effect on
their social progress. Thus industrial development will be able tao
support agricul tural development. It will even change their balanuve
of trade. Availability of more food and creation of more employment
around the agro-feood sector will further reduce poverty, raise levelsz
cof nutrition and dmprove sconomic productivity per person.  The agrao-

food system will accel erate devel opment of several obther sectors of
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econcmy whose products they will us=. T will thus transform  the
subsistance agricultural economiez of nearly a hundred mations into

more balanced economies. Such  development  through prevention of

Tosses would contribute to sclution of other social problems such as

prevention of migration to wban arsas and consequent prevention of
pollution, protection of snvironment and ecology.
&) The share of family expenditure on food will have to chamge in

order to meet higher cost of production and protection of focod if we
are to feed more than 8309 million people on this earth by AD 225 or
a 10060 million people in a single country like India by AD 2000 with-
out seriously damaging our environment and ecolegy, or  without
converting ouw small planet intoc a permanent desert by taking away
mare From it in the form of crganic matter, subscil water and  other

IRy
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them. The impact of such policies on making food availabkle  zndoge-

rmouwsly and on zélf-reliance would b2 tremendous.

. Research and development for prevention of losses in ths agrg—food

eystem

Because of the limit placed on the size of the paper, it 1z not
possible  to go into details of how to create suitable structur-es and
araganisations for the development of well managed and coordinated
programmes of  multi-disciplinary and inter—institutional researoh

with socio-scientific dimensions., It would csuffice to =tate that -

a) A centre for information be createc on technology, especielly biotecnnolocgy

of food losses, involvinc severzl institutions in  ecri-
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culture, ecology, post-harvest technology and other related sciences
to provide relevant inter—disciplinary knowledige to its users for
prevention of losses al each point or stage. In this effort, care
must be taken to ensure that over—load of information should not
result in ite underuse as over %900 words of  scientific literalure
are being published every minute on this earth. The scienbisis and
the users must not get drowned irn it . Without =ournd information it
is neiths2r possible to  Lake proper decisions nor teo undertake
research wilh clear focii and  make effective use of the results

nbtained.

h) A programme of technology assessment +for prevention of food
Tosses should be organised. This will help to rcarefully select avail -
able technologies and adapt or modify them in relation to the actual
identified need and ensure their purposeful transfer, absorption, and

use in specific socio-cultural situations.

c) rechnological research should be undetaken to develoup anpro-—
pr-iate new technolaogies with emphasis on improvement and tevel opment
nt traditional technnlogies whirch with the application of scientitic
knowledge can be modernised and made: more viable and relevant to the
situations in developing countries. Their absorption into the
rural culiure to make the desired impact ie much easier. Most of
such Lechnniogies use local materials, and can  be hand) od by the
common people with the least possible dependence on outside materials
which are generally out of their reach. There are many good exanpl we

of this, such as the use of covered and paved irrigation canals of
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ijayanagar/and use of stabilised s0il for canal lining which pre-
vent water seepage |Inses, use  of insectircidal clays containing
meta-hydrogen halloysite for infestation control ot seeds and stored
tood grains, use of tricalcium phosphate mixed with small amounts of
pyridoxin and glucose to accelerate life cycle of insects for des-—
troying them before they can do the damage and biological control of
rodents by use of non-poisonous snakes and other means safe for
humans. As for processing of foods, there are many traditional proc-—
essed products based on grain legumes, oilseeds, and amaranth seeds
nrovide excellent nutrition for weaned infants and others at 1ow
cost. Research and Geve1opm9nt work on  improvement of technologies
for making nutritive products of this nature must be intensified and
given high priority rather than transplanting less relevant techno-
Inigies from outside oftean based on  imported materials. The new
eftort should concentrate on integration of traditional technologies
with emerging scientific and technnlingical knowledge to mest changing

sacic-cultural needs with clear development objectives.

d) Mission—-oriented basic research must be undertaken with future
perspectives to develop competence in building new relevant science-
based technologies, especially biotechnoloiges, which would make new

breakthrough in prevention of food losses as a lTong term measure.

e) Lontinuous research on (i) R0 itself, (ii) changing human
resource needs  (iii) policies and (iv) effeclive planning must be
undertaken to forecast the need for timely course correction and  to

increase relevance to changing needs for fastier progress.  This witl
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help to lake advanced action lo eliminate obsolescence before it can

hercome obstruction to progress.

a4 Human resowrce devel opment

Right Lype of human resource capabilities are +fundamental to
creation of an infrastructure for research, development:, technology
assessment, and institutions. There is no  slternative to building
human resouwrce through the right kind of training and education +to
fulfil these needs. Inadequacy of such training continues to he a
serinus obstacle to the meaningful progress of many developing coun-—
tries who have largely copied indiscriminately their former
co]onisers and  have often built foreign-oriented and less relevant
system of advance training and education which does not meet their
own needs. What the developing countried nead first ic a clear
assesement of their own problems and then creaticon of & purposeful
rducational system to build  human resources to deal with tihem, in

this particular case for prevention of losses in the agro-—+food

9]

system  through use of the best pnssible multti-disciptinary knowledye

oriented to their needes.

k) The urgency is to build the agents of socio-scientific trans-
formation who can accelerate the process uf achieving a betterm
quality of life and not just to train academic degree holders from
abroad or from institutions built at home in the foreign image .
Training is needed to create inter-disciplinary competence for deal-

ing with problems whirch most often are multi-disciplinary like food



Training is needed to create inter—discip]inary competence for deal-

ing with problems which most often are mu]ti~disrip]inawy Tikes foad

losses and to build wel] managed relevant institutions. Copying ar

indiacriminately adopting irrelevant curricula and teaching evstems

rnot only have held back progress but have even resulted 1 negative

impact on training and has lead to increase in brain drain.

Summary and conclusion

Sclution of the food problem of nearly 80% of humantk ind

it

requires a major OCio-econamic transformation that would

i

increasze and improve £

b

p=

wd supplies, generate emnl ayvment

arid  reduce poverty, Holution to the problems of food and

poverty cannot be importsd nor  can nations swvive on
imported food; these solutions must be found by the cour-

trizs themselves whers the problems sxiszt .

h

Continuing overemphasis on agricul tural product ian alone,

especially  through the increased use of high cost inputs
is taking heavy toll of the earths non-renewable resources
and  putting mankind to great future ricks. Cultivahle
Tand availahle on earth, fossil energy and water resourcess

are depleting fast .

It i high time an alternative means of improving food

supplies based on el f-purpetuating cyvcles and on reducing

poverty for a hetter gquality of life is found. &n impor-
Y q y b
tent and promising means of this can be the total process of prevention
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of losses at.all possible stages in an integrated manner.

ryes

- Frevention of losses, even to the extent of 23-50%7 can
increase fond supplies 3-S5 times, raise farm incomes,
build employment generating agro-food and related indus-—

tries, and minimise poverty, especially in rural areas.

- The developing countries cannot achieve the above
objectives by Just copying the economic pattern of rich
countries which use very large amount of foussil energy,
rhemical fertilisers, npesticides and rcostly squipment .
Their development through careful adoptation and transfer
of relevant technology through research rather than indis—

criminate transplant can prove valuable.

- An integrated and relevant programns nf_cu11ectimn and use
of relevant scientific informaticon, sound programmes of
R&, technology assessment and  transter, education and
training are needed to build the desired capabilities for
finding viable solutions to the problems of food loss. In
this, the development of traditional technolougies, integ-
rarted with emerging technoloiges, must receive special
attention. These technologies are more relevant, will be

absorbed faster and will have the desired impact.

— What is needed most urgently in all  countries is  the
recngnitinn, esnecially at policy level, of the fat that

food loss prevenlion ie & key to self-reliant progress.
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Bazed on this, polices, plans and programmes of action for
fond 1nss prevention, and agro—industry dJdevel npment must
be fourmulated sparing no efforts on raising and mohilising

adequate resources for the purpose,

lNevelopmenl of agro-+fond industries and biotechnalogies
which form their vital components must receive priority
attention. 1t ie already well known that conservalion and
processing  of  agricultweal produce adds S0 to S060% value
to the raw materials. Levelopment and manufacture ot many
more  sophisticated products by these industries can 1ead
ta much greater value added. Several of these industries
today use high-tech processes and can light the path for

modern industrial development of the third weeld.
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Table-1: Energy consumption (per capita in kg of oil
equivalent) and tertiliser consumplion (in hundreds
of gms of plant nutrient per hectare of arable
tand) in ecome selected countries

P ——— — e

Energy Fertil iser

1 Q65 1984 197@ 1 eBl

kRangl adesh —-— 46 142 594
Brazil 286 VAR 149 3o
China 178 485 418 1806
Columbia 4113 Waxlsi 31@ Hih3
Ethiuvpia 1@ 1% 4 34
Germany (Fed. Rep) 4208 4211
India 1 oo 187 114 394
[ran 399 492 35 165
Jdapan 1474 3135 3849 4374
Moz ombgue 81 73 27 77
Nigeria 34 129 3 87
usA 6535 7362 =0l 1045
USSR 437 87 437 98~/
Zaire &7 77 = 14

Source:World Levelopment Report,
The World Rank, 1986, pp. 190-19%

Table-2: developing countries’ share of world BLF,
gltobal agricuttural production and populaticn

196G 197G 1975 1996

Leveloping countries share of

World Gne 18.0 17.4 19.5 23,2
Global agricultural

production 37.2 39.3 40.8 -
Fond supplies 40, 7% 44,1 46.4 B3 .5
Fopulation &7.7 Ta.3 MY LY 75.9

Index number of per
per capita GIF (19&0=100) 106 .0 128.9 1%96.7 277.9

Source: FAD, 1976
* Oata refer to 1962




Table-3: Eneryy use in the United Slates food system
(all values are mu.tiplied by 10 kKcal)

Energy consunption by 1240 1950 1966 1976

On farm, including

fuel , elteckricity, ferti-—
1iser, farm—steel, machi-
nery and irrigation 124 .5 303.4 I73.9 L6

Frocessing industry, including

industry, machinery,

packaging, containers

(ylasse and metal),

transport—fuel =85.8 453 .5 A 841 .9

Commercial and home including

refrigeration and cook-

ing, refrigeration machi -

nery, home refrigeralion

and cooking D7D 377.3 494 .8 804 .0

HB% .G 1134 .2 1449, 2172.@
Souwrce: John 8 Steinhart and Carol E Steinhart, Energy use in the
U.S. Food System, Science, No.3 Special Series
(Fd. Fhilip H Abelson), 1975, pp. 35




Table~-4: Some estimates of tood log

counlries

Country Material
Nigeria Sorghum,
Cowpea
UsA Stored grain
packed food
A1l crops
India A1l grains
Field Loge
Storage l.nss
Handling arnd pro-
cessing Tosgs
Uther 1ossec
Germany Harvested graipn
Sierra Rice
Leone
Maize
Tropical A1 crops
Africa (Slorage and
nandl ing)
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Table-5: A conservative estimate vt field losse of maize
in Asia, excluding China (in 1900 tonnes)

Actual Fotential . lLosses due to

produc—  produc- ——— ——— e e e Total

tion tion Insect pests Niseases Weecs

16,510 26,206 2,620 3,145 3,931 9,696
=1 0% =1 2% =1 G% =37%

Source: HH Cramer. Flant Protection and World Crop
Froduction. Rayer Fflanzenschutz, Leverkusen 1967



Table-6A: Summary of total annual world losses of cereal
-(Cluantity losses in thousand tonnes)

Actual FPoten- Losses due to

produc— tial - - -

tion procuc - Insect Dig— Weeds Totlal

tinn pests Rases
Wiheat, Dats 433,923 Gibh 224 27 35S B39 589 54,349 132,293
Rarley, Rye
Rice,
Millets and
Sorghum D27 ,135 Yoy 227 174,364 84,721 112,984 374,091
Maize Q61,088 1467 ,4%1 203,739 136,31 167,335 Livs , 384
Source: Cramer
Table~-6B: Equivalent losses of value in million dollars

Actual Poten- Lusses due to

produc— tial = e

tinn produc- Insect Oisg- Weeds Total

tion pests eases

Wheat, oatls 28,719 37,255 1,821 3,155 3,557 8,383
Rarley, Rye (4.9) (8.5) (2 .5) (22.9)
Rice, 35,178 &0 ,743 12,545 S ,600 7,420 25,565
Millets and (24 . 7) (2.:2) (12.2) (42.1)
sorghums
Maize 63,897 57,998 14,366 ],7%55 19,977 34,098
{(14.7) (8.9) (T .2) (34 .8)

Figures in brackets indicate percentage
Source: Cramer




Table~7: Rushels of corn lost P
acre to blackbirds in Lhe 8-section
test area during pretreatment and
treatment years, Sand Lake Wildlife
Refuge, Hrown County, South Oakota

._-_-———_—————-—————_-————_——————_————-———.———_—-—_.—...—_—_—

Number of Loss
Year fields (Bushels

surveyed acre)
1961 4 19 .6
1 9&K2 9 Z.4
1963 14 1é,9
Average 9 8.8
1 964+ 27 2.7

Source: Graziu et al

Table-B: Effect of insect infestation on
the yield on dehusking and splilting
chiczkpeas

% Kernel Z dhal
damaged vield
Chickpea (uninfested) 2 82
ckpea (infested by
insects) 15 6L

- - —— —— —_— o=

Scurce: Nutrilional improvement of
tood 1 egumnes by Breeding,
FAG 1978, page 284




Table-9: Milling lusses of grain 1egumes
in India

Traditional improved#*
Methods (%) Method (2)
Chickpea (Cicer
arietirnum) 7% 8%

Pigeon pea
(Cajanus cajan) 72 87

Green gram
(Fhaseulus radiatus) &5 a5

Bl arck gram
(Fhaseolus mungo)

# Rench—-scrale results

Source: CFTRI, Mysore, India

Table-10: Averade milling yielde of rice
from paddy in conventional and moderrn mille

Raw Farboilecl
Total Head Tolal Head
rice rice rice pice
% A A yA
Modern rubber
roller mills V2.5 bt 73.5 70
Conventional disc
sheller type miils 71 .0 b {7] 3.0 &8
Engelberg type
‘"Huller’ mills 6T .0 45 72 .@ 66

Source: CFTR1, Mysore, India




Table-11: Mean growth rate and protein
efficiency ratio of rate fed on wheat and
bengalgram dhal (dehusked split chickpea)

with and without infestation
(Duration of expt: 4 weeks; 10 female rats
per group; protein level: 10%)

Group FER FFER correcteds
Wheat (uninfected) P09 1.84
Wheat (inteskad) T .53 1.36

Rengal gram dhl
(uninfested) 2.48 221

Bengal gram dhatl
(infested) 2.608 1 .8%
FER corrected Laking the FER of
SMF as 3.00

Saurce: Fersonal, with I M Swaminathan,
CFTRI, Mysore, India



Table-12:

Ristological changes in the livers of rats fed
on diets containing control and infested jowar {sorghum)
{Duration of experiment: é months)

Histological changes in livers

Cytoplas-  Focal Centrilobular Periportal
Group Diet Number of Normal mic val-  liver fatty infiltra- fatty in- Hepotic
rats cuolation cell tion Moderate filtration {fibrosis
(MILD) necrosis  severe
1 Control jowar
(sorghum) 33 18 15 Nil Nil Nil Nit
2  Control jowar+
Uric acid 33 13 28 Nil Nil Nil Nil
3 Infested jowar 33 3 21 Nii 7 ? 1

Source: Ann. Biochem, Exptl. Med., 28, 135, 1948




Table=13d: Frimary calories in energy balance
per caput 19271-72

Food primary Frod FEnergy Frimary food
calories per ka account calories as
day (FP) CE p.a. kg CE p.a. enzirgy account

India 2,634 14a .46 186 7%5.6

Mesxico 4,372 L8322 1,270 18.3

Italy 7,729 411.9 2,6R2 15 .4

U.5.A. 171,886 AA3.LR 11,244 .S

Source: The Frice of a tractor, George Borgstrom,
page 16, (eres, Nov-ler. 19274

Table-14: Calories in food intake per person per day

[ JX 111X IV v
Total F1ant Animal Feed Totatl
calories calories calories calories primary
(1I+111) (fish) calories
(LL+1\W)
USA 3,300 1,869 1,431 T@,@17 11,886
India 1,990 1,871 109 7623 A ,h34
Dif+erence 1,310 Q202
Mexico 2,615 2,32 293 2 .0 4,372
ltaly 2,993 2,206 789 o, 524 7,1
Llifference 381 3,357

Source: The price of a tractor, George Borgstrom,
page 17, Ceres, Nov-Dec 1974



Table-15:

India

Uganda

Faecal transit time« +for cdifferent
regiouns and types of diet (Mean
time in howrs)

South Africa

(Rural)

Race Type nf Tiransit
diet time
""""""" White kefined 83
Indian Mixed 44
African Mixed 47
African Urnirefined 33




Table-16: Some examples of conversion factors

v .t A S e B o A (e Y SHAY S S D S S S S S St S e e S S S S G S St S S S S S G P S e e (Rt S S i S S G (o o S S e et

MJ energy Protein
intake per intake petr
MJ energy kg protein

food aain
Veal : Meat animals N 43_— ) 27 ) o
Dairy herds 15 7
Beef @ Meat animals zh 2
Dairy herds 18 13
Mutton » e 21
Fork S 8
Foultry 17 4
Miltk (per litre of milk) & 2.5

Source: Mogens Jul. The role of milk in nutrition.
Fresentaticn at a Round Table between the
Scienme Academies nf Eastern European and the
Nordic Countries, Uppasala, January 1981



Table=17: A conservative estimate of Insses at various
points in the agro-food system, and possible
impact of their reduction by S@%

Losses

(%)

What happens [f loss re-—-
to 1oookyg at duced by

ralion of soil

s ererd

management

cessing

present (kyg) S04 (kg)

Loss due to poour prepara-

20--4@ 7Q0 8L
l.oss due to poor gualitby

20-50 4@ 570
Loss due cto pomsr water

20-3@ KR40 a1
Field loss due to avians 1 @—"5d 236 425
Field Tuss due to rodents LO—4@ 155 360
lLoss due to microorganisms Té=-20 1a% 315
Losses in the post-harvest
handling and distribution 20-4a =17} 266
Loss in milling and pro-

6-16 =6 256
Losses in conversion of pri-
mary= to animal —foods* BO—-50 Sa “3a

10-20 43 21

By—-product 1nosses

S 50400 St (e i o ) e G e ) v S e St b S S e S S S s s e D S i S S S S S S Y o o ———— — b} RS St S S e S 8 o

#Not more than 20-2%%7 of grain is converted

into wmeat on an average



Table-18: A1l lndia index numberes of
wholesale prices of food grains
(192760-71 = 10@)

Year Rice Wheat Chickpa2a
19 70-71 1@ 106 1 @o
1976 154 .9 154 .6 147.1
1977 163.5 154.8 229.3
1978 175.3 158.8 2.9
1986 201 .6 169.9 325.7
1941 220 .2 189.9 404 .4

Source: Agricultural Prices« in lndia,
1975-82, Ministry of Agricul ture,
Govt, of India, 1982



SUPPLEMENTARY

Some basic facts o
(world stocks, exp

rates)

f world cereal situation
ort prices & ocean freight

1983~ 1984~

1984
World stocks*
Rice (milled) 49
Wheat 134
Coarse grains 98
All cereals 281

Developing cowntries 124
Developed countries 157

Stocks as % of world...
cereal consumption 18

Export priceg*=* .o

Rice (Thai, 100%) 272
Wheat (US No.1l

Hard Winter) 153
Maize (US No.2
2 Yellow) l4e

Ocean freight rates**

From US Gulf to
Egypt 21.4

* Stock data are based on a
levels at the end of nati

** July/June

# Average of quotations for July

1985

55
152
130
337

134
203

figures are not shown

55 50
157 159
204 233
416 442
129 125
287 317

Percentage.....

25 26

US $/tonne ....
226 222
128 109
105 73

21.4 21.2

Il aggregate of nati
onal crop years

1987- Change

1988 é?,g;f'gs
forecast 1986-87
........ Percentage
32 - 36.0
146 - 8.2
218 - 6.4
396 - 10.4
102 - 18.4
294 - 7.3

23

onal carryover

~September 1987
@ Change from corresponding period of

pPrevious year for which

Source: Food Outlook. FAO of the United Nations, Rome, No.6, 1987




Basic facts of the world cereal situation.

Source: Food Outlook, FAO of the United Nations,
Rome, No.6, 1987

Lo Change
1986~ 1987~
1983~ 1984- 1985- 1987 1988

1984 1985 1986 :
estim. forecast 1986-87

Low income food-deficit countries*

Roots & tubers

production** 282 289 283 287 285 - 0.7
Pulses production** 25 25 24 26 27 + 3.8
Cereal production** 665 687 677 696 672 - 3.4
Percaput produc-

tion (ky) 252 256 247 249 236 - 5.2
Cereal imports*** 48 46 40 45 52 +6.7

of which:Food aid 8.4 10.6 9.2 10.2 9.5 - 6,9
Proportion of cereal .......... percentage............
imports covered by
food aid 18 23 23 23 18
Value of commercial ........... US § tiiiiinnnnnnnnnn
cereal imports**** 7800 6400 4900 4400
Prices of selected ............ US $/tonne...........
major exports**

Coffee (IC0,1979, @ i
daily price) 2822 3108 2942 3768 2359 -41.3
Cocoa (ICCO,daily Q 4
price) 2117 2398 2241 2068 2028 - 2.1
Sugar (ISA, daily @ #
price) 187 115 90 133 149 + 4.2
Jute (BWC, fob. @ #
C-Chaina) 340 541 613 326 367 + 9.6
Tea (London, all @ #
tea) 2277 3500 2014 1930 1670 -11.0

* Includes all food deficit countries with per caput income
below the level used by the World Bank to determine eli-~
gibility for IDA assistance (ie, US$ 790 in 1985)

** Data refer to the calender year of the first year shown

*** July/June except for rice for which the data refer to the
calendar year of the second year shown

***%* July/June
@ Average of gquotations for Jan-July 1987

# Change from,corresponding period of previous year for which
figures are not shown



Some basic facts of world cereal situation
(world production, imports & food aid)

1986~ 1987- Change

1983~ 1984~ 1985~ 1987 1988 1987-88

1984 1985 1986 . over
estim, forecast 1986-88

World production* ...... million tonNnes .oc.eeeeeeasss Percentage
Rice (paddy) 452 469 472 472 456 - 3.4
Wheat 494 517 506 537 514 - 4.3
Coarse grains 496 818 865 852 812 - 4,7
All Cereals 1642 1804 1843 1861 1782 - 4.2
Déveloping countries 891 920 925 945 923 - 2.3
Developed countries 751 884 - 918 916 859 - 6.2
World Imports**
Rice (milled) 12 11 12 11 11 -
Wheat 101 104 84 90 95 + 5.5
Coarse grains 90 102 85 85 87 + 2.4
All Cereals 203 217 181 186 193 + 3.8
Developing countries 110 109 99 109 111 +/11.8
Developed countries 93 108 82 77 82 + 6.5
Food Aids in cereg%§'9,8 12.5 10.8 11.9 11.2 - 5.9

* Data refer to the calender year of the first year shown

** July/June except for rice for which the data refer to the
calendar year of the second year shown

*** July/June

Source: Food Outlook. FAO of the United Nations, ﬁome, Na.6, 1987




Histological changes in the livers of rats fed on diets con-
taining control and infested jowar (sorghum)
(Duration of experiment: 6 months)

Cytoplas- Focal Centrilobular Periportal
: . No.of mic val- liver fatty infiltra- fatty infil- Hepotic
Group Diet rats Normal cuolation cell tion Moderate tration fibrosis
(MILD) necrosis severe
1 Control jowar 33 18 15 Nil Nil Nil Nil
(sorghum)
2 Control jowar+ 33 13 28 Nil Nil Nil Nil
uric acid
3 Infested jowar 33 5 21 Nil 7 9 1

Source: Ann.Biochem.Exptl.Med., 28, Hum Hmmm



Post-harvest losses of fruits

Papaya
Avocado

Peaches,
nectarine

Citrus

Grapes
Radsins

Apples

Olorunda (1977)
Olorunda (1977)

Thompson, in
Coursey (1971)

Steppe (1976)

Steppe, Iran(1976)
Olorunda,
Nigeria (1977)

Steppe (1976)
Steppe (1976)

Production Estimated
in LDC* loss
('000 tonnes) (Percentage)
36,898 20-80
931 40-100
1,020 43
apricots,
s 1,831 28
22,040 23-33
20-95
12,720 27
475 20-95
3,677 14

Steppe (1976)

*Less developed country figures taken from FAO, 1977

Source: Post-harvest losses in developing countries, National
Academy of Sciences, Washington DC, 1978, pp.1l13




Post-harvest losses of vegetables

Production Estimated
Commodity in LDC* loss Remarks
('000 tonnes) (Percentage)
Onion 6,474 16-35 Thompson, in Coursey(1971);
Steppe (1976)
Tomatoes 12,755 20-50 Thompson,in Coursey(1971);

Steppe (1976); Olorunda
5-16 (1977)

Plantain 18,301 35-100 In transport only, Rawnsley
(1969)

Cabbage 3,036 37 Olorunda (1977)

Cauliflower 916 49 Thompson,in Coursey (1971)

Lettuce 62 Thompson,in Coursey (1971)

*Less DEveloped Country figures taken from FAO, 1977

Source: Post-harvest losses in developing countries, National
Academy of Sciences, Washington DC, 1978, Pp.113



Post-harvest losses of roots and tubers

Production Estimated
Commodity in LDC* loss Remarks
('000 tonnes) (Percent)

Carrot 557 44 Thompson, in Coursey
(1971)

Potatoes 26,909 5-40 8% in cold store; 20-
40% on farm (FAO,1977)

Sweet potatoes 17,630 35-95 Thompson, in Coursey
(1971); Hall (1970)

Yams 20,000 10-60 FAO (1977); Olorunda
(1977)

Cassava 103,486 10 Indonesia, Brazil,
FAO (1977)

Source: Post-harvest losses in developing countries,
National Academy of Sciences, Washington DC,
1978, pp.1l1l3

* Less Developed Country figures taken from FAO, 1977




