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SUMMNARY

The advent of modern technology in agricul tural
production in India brought about increase in agricul-
tural production and markcted sumplus. The storage
facilities created to meet the need for subsistonce
farming have not simultoneously adopted to the change

brought ubout by commercialised farming, .

Efficient storage plays a prominent part in
not only sustaining and stimulating production but
olso minimising the inter-tempcral and inter-spatial
digsperitise. Increased productivity can not be trans.
loted into a proportionate increase in the level of
real incomes in an economy in which storage systen is
in.efficient,

The approp riate technology for foodgrein storage
in India, ic examined in the context of nature and
magnitude of agricul tural production and the need of
storage at the farm level and morket level with

‘ special reference to the Governnent and the publ ic
agencies,

The production of foodgrain in India during the
last twenty eight years has shown a significant
increase, achiéving a level of 125 million in 1977=-74
from a level of 52 million tonnes in 1950451, It
is expected that the foodgrain production may aitain
a level of 164 million tonnes by 1985,

Of the totsl foodgrain production in India,
about 60_T70 percent is rctained on thc farms.
ilarketable surplus which passces through the marke-
ting channcl is estimated to be about 30-40 percent,




{ o~ vii - !

Farm storage in terms of absolute quantitie
of foodgrain stored, is still very largo compared 19
both the trade and public storage., The role of public
agencies in the storage function has been increasing
over the years. The storage capacity owned by thrco
major agencics i.e. Food Corporation of India, Central
Warchousing Corporation and State Warehousing Cormora-
tions increased from 2.5 million tonnes in 1965-60
to 9.7 million tonnes in 1977-76,

The present paper has been divided into four
Sections.

In Section I, thz production of foodgraing,
characteristic of foodgrain production, marketing
system, government programme and policie. - d the
relative importance of farm lovel storage and public
storage has boen discussed.

Section II, highlights some of the problems
rel ated to foodgrain storage and covers drying,
handling, losses and causes of foodgrain losses,

The farmlevel storage is deait in Secticn 111
covering the indigenous, modern and improvement of
existance storage structures, Tho evalustion of
faxm lovel storage structureshas been presented on
the banis of a rocent indepth study by tho Adminis-
trativo Staff College of India.

The appropriate technology for farm lovel

storage has been cunsidored on the bpsis of threo
levelsof farm storage facilitios which exist in Indio

at pregent.

—
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Kecping in view the diversed agro-climatic socio-
cconomic andcul tural environmert, the anpropriate

technology for farm storage has been outlinced.

Govermmental programmes for minimising siouage
losscs at farm level, their objectives and achiove-

ments arc also briefly touched upon in this Section.

In Scction 1V, the approprizte technology for
public storage has been discussed. Thc growth of
storage facilities in the public scctor has bcen
examincd and kceping in view ihe present programuc of
the Government to builc up a buffer levzl of 12 or
14 million tonnes, the fuiurc requircmernts have bezn
idontified. In ordor to meet the dcmand and to kzo
pace with thc advencement of technclogy, the public
storage facilitics have grown in typcs. Thoe conven-
tional godowns, the bulk storage structurcs, R.C.C.
Silos and Cover ard Plinth (CAP) have Lecn discussed
Critcria for eclection of agppropriatu sioral: techno=
logy havc been identificd and thc comparitiva econo-
mics of Bag and Bulk Storagc facilities hec been

BXalﬂincd.

An gttempt has boon made to outlinc the amply~
cations, constraints and the steps taken for *ho

adop tion of modaern storage technoloqy.




1. LJTRODUCTION

e

The advent of modern technology in
agricultural production in Indis created the
need for acceptance of utilisation of improved
inputs for higher productivity. The break -
through in farm technology brought about the
necd to allocete the limited resources to the
best use and to a greeter extent restricted the
occurance of uncertainly factor which was
normally sassocisted with the pre-dominsntly
subsistance oriented Indian Agriculture. With
the development in” farm technology end consequent
increese in agricultursl production market:.d
surplus increased and the storage facilitics
beacame inadequate. The storage facilities
crested to meet the need for subsistance ferming
heve not simultaneously adopted to the change
brought ebout by the commercielised farming.

Efficient storage plays a2 prominont pert in
not only sustsining and stimuleting production
but also minimising the inter-tzmporal and
inter-spatieal dispasrities, Efficiency in storege
eliminates waste and helps in conscurving notional
resources., Efficient storage, consequently, is
of prime importance in developing ccanomics,
Functional improvements, it is true, rclatine
to the science ond craft of furming ney recult
in higher productivity and ﬁay dolay the
operation of diminishing returnc} however
incrcased productivity can not be translaied
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into & proportionate increase in the level of

real incomes in an cconomy in which storage sycicin
is inafficient., Hence, the economic need for on
appropriate and efficient stor;ge system is
imperstive. The sppropriate technology for storage
is, therefore, examined in the context of noturc

and magnitude of agricultural producticn anc the
need of storage at the form level &and maurket lovel
with especisl reference to the Gavernment end theo
public agencies,

LRODUCTION OF FOUDGRAING

Foodgrains occupy the most importent
position in India's egricultu-al economy,asccounting
for about 75 percent of the gross cropped eree.

As such, the growth rate of foodgrain production
lergely determines the growth in pgriculturel
sec tor.

The production of foodgrains in Indie ovor
the last 28 yehrs has shown e significant increase,
echieving & level of 125 million tonnes in 1977-78
from a level of 52 million tonnes in 1950-51. The
break-through in wheat production brought abcut by
the intzoduction of High-Yielding-Veriecties in lato
sixties contributed largely to thc phenomenal incrcwse
in foodgrain production, The production of wheat
stepped up from a lavel of 11.4 million tonnes in
1966-67 to 16.5 million tonnes in 1967-68 and
28.8 million tonnes in 1975-76. To sustain the
tempo of increased production, simultencous efforts




wore made” to increase the production of paddy and
other ccreols by introducing High=Yirlding -
Varieties, application of fertilizers, insecticides
and pesticides. '

The production of wheat rice and total
foodgrain in the selected years is given in

Teble-1.
TADLE = 1

BRODUCTIOUN OF WHEAT, fICE_AND TOTAL FUODGRALN,

IN SELECTED YEARS

Year  Production of Foodgrain (in million

tonn

cememee, -, oWneRE . Rice_ Total _ _ _

1951-52 6.2 ?1-3 5200

1960-61 1.0 34.6 82.0

196768 16,5 37.6 95. 1

197071 23.8 42.2 108.4
 1975-76 28,8 48.7 121.0

1976-77 29.1 42,8 111.6

Rl B Bl B R TR PR T B T I TR N bl Bl R R R Tl T -o g m

Soufca: Directorats‘of'fédnomics & Statistics
Govt. of India.

RUARACTERISTICS OF FOODGRAIN PRONUGTISH
Some of the important cheractoristics of
foodgrain production cze given belows-
i) Since 1950-51 there has bean 8 significant
increase in the production, and it has mora

than doubled during the last twanty six
years.




- -
ii) fFoodgrains production has bcecen characterised
- by year to year fluctuation in production,

Agricul-ture in.India bas traditionally been
3 gamble in the monsoon. Out of the 4otal
cul tivated arca only about 30 perzent is
under irrigatione. Failure of monsoon in
one ycar upset the halance and invariably
leads to short fall in the production.

It is expected that with thc extensior of
irrigation faciiities, adopticon of droucht
resistant HYV8 and dry faming tuc:hnnqm.c the
. fluctuations in production are likely to be
less in future. The cyclical pattern in
production has no uniformity.

iii) Im-balarces in foodgrain production and
requirements among different 8tates continue
depending upon egro-climatic com itions,
farm practices extent of use of inputs and

~other factorse

iv) Wheat production has attained the break-
through stzge. It has gonc up by 2.5 times
from 11.4 million tonnes to 28,8 millior
tonnes during a span of ten years (1956-67
t0 1976-77)s Production-of rice in 1975-76
at abaut 49.million tonnes ipdicates “the -
potential for & similar bhrcak through in
future. -

v) HYV have spreatt to a large areas spacially

- in irrigsted tracts. There hae been a
rapid expension in the arca under HYV
indicating hl,h degrec of responsc from
formers,

BAQJECTIONS OF FQUDGRAIN P RODUCTION

Since the Indian Agricul turc lergely
depends upon the agro-climatic cord itions and
monsoon performance, the precise forccast of food.
grains production i3 much difficult. The various
organisations lika Adiiinistrative Staff College

of India and Nationzl Comimission on Agricul turc
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have forccasted the projections of foodgr.ir
production, It is expected that tho foodgrain
production may attain a level of 164 million
tonnes by 1985. Grain wise projcctinns are given
belaw in Table - 2 °

GRAIWISE ESTIMATED PRODUCTION

(dlline Tornoe,
prl Ly NCA

TEatimgtod By ASCT I o tinate Ly NCA @7
Crop | 198586 | {1969-70 1iyss 1 2000

yHalf 1 Full . ! '

1§pan —Span . i1971-70 ) —— .
RiCG 53.3 51.5 41,9 61.[: 0. J
Wheat 43,9 35,2 23,5 41,0 $1.G
Coarse- 4.6 34,2 @ 27.5 40,0 KRS
grain
To tal 131.8 120,9 92,2 14..5 1:5.0
Cercals
To talfood. - - 104,4 164,0 230.0
grains

@ By balancing

* On base level cutput during'”thc.-
triennium 1569-70 to 1971..72.

Source 1 ASCI supporting study No. 3
NCA Dcemend and Supply-Part-I11,

-
O
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MARKETING SYSTEM

Marketing is & critical link in tho tat-l
agri-business system influencing the incene 1oavel
of farmers, consumers, traders amd other particie
pants in the entire system, Traditionally,
innumcrable hats and mandigs, cstimcted at about
22,000 performed this function with the limit.d
objective of linking scllers with buycrs. Thourh
these hats and mandies still continue, about
4145 markets situoted either at tohgil hcadquertcrs
or large villages or towm hsve been identificd to
bu'largcr markets. With-e view to bringing cbout
ordcrly'markotmg of agricultural produce and to
regulate the market chergas and mzrkot prac ticis
regulstion of merkets wes initdated. Agriculturel
?roduce Marketing lRegulation) Acts have been in
force in 18 stotes and 4 union territorics. Of the
total 4145 merkets, neorly 3000 morkcts heve already
been rcgulated,

Of the total foodgrein production, in Indig
sbout 60-70 percent is reteincd on the ferms far
' fomily consumption, sced, fecd end other purpos:,
Morketable surplus which passes through the
merketing channel is cstimatod to be sbout 30-40
parcent.

In view of the incessant noture of storage
function almost ell those engoged in the process
of markcting orc faced with the problcm of, wtorage
in varying degrocs. The various storagc agencies

are the produccrs, the merchants, trensport
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agencics the warchouses, the putlic gnu otate
agencies and the consumers. In view of tho wide
‘variotions in the object of etorage uf  theme various
agencics the period and proble: of storage vary
significantly.

The relative importance of differnm_'- agencies,
infact, determines their storage ncedz., L1n india, &
major portion, of what is produced, is stor i on the
farm. Prior to World War IT, it is estimated *that
a8 much as 80 to B85 percent of the foodgraine
produced used +to bu gtored at farmse Owvcer the
last few years, growth in agricul tural production
and the increasing demand for foodgrainy from the
non-agricul tural sector has brought down the level
of farm storage to about 60 to 70 percents In
terms v absolute quantities of focdgraineg stored,
the farm storage ig still very large conparcd to
both the trade and public storaza.

The private trade has also been playing a
major role in the swrage of focdjyrain markeiirg,
Almost all the marketabl c surplus passes thiough
this channel. It is estimated thut sbout 70-7%
percont of the merketabie surplus is stiared by the
trade al though the period and purpose cf sioragc
may vary from placc to place.

Government's intervention in féodgraina
t:ad‘e has bgeen an.ustablished operation sinco
almost three decades, the oxtent of participation
has varied in accordance wiwdh .ihve ups .and downs in
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p roductions The role of public agancies in thy
storage function hasbercn incrocosing over thu yoearss
The stinroge facilities with public cgencies,
conscguentlys hos increosed fourfold over the last

one and a half decadcee.

In absolute terms, the total ctoraye canacity
owned by the three major agencics i.e. Food leriore-
tion oflndia Central “arehousing Corporation and
State Warehousing Ccrporations incrzased from
2.5 million tonnes in 1965-66 to 9,7 million ‘unnes
in 1977-178,

GOVERNMELT PROGRAMNES AND POLICIES

food Policy
The main objectives of Food Policy odept:d

at the beginning of the Fourth Five Yoaor. Plar
aes under

i) to ensure that com umer prices aro
stabilised ond, in particlzr, that the
interests of the low-incomc coanauicie
are safequurded;

ii) to cnsure that the producers get reasonable
prices and continue to have adequate
incentives for incrcasing productionj and

iii) to build up on adequate bufvcecr stoek of
foodgrains with a view to ensurinj buth
the objectives mentioned =bzve by sclling
fyom the buffer stock to meot shortages
and high prices, or buying for the buffer
stock to suport falling prices.
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Year to ycar fluctuation: in production,
inter-state imbalances and digparity in prico.,
inter and intra seasonal varisztions in pricos and
availability and thc need to ensurc incentive
prices to producers and reasonable and stable
prices to consumers maoke the zchicvements of th.
objectives complex and challenging. To achicve
these objectives 2 number of measures have buen
taken from time to time as detailud bolow

a) the continuance of the Public Distribution
System;
b) the acquisitian by the public secter = f

9]
sizcable percentage of markctable surplus
of dodgrains with a vicw of meeting tho
commitments under the Public Distribution
System and maintaining the buffuor ctack
at the desired level;

c) " the regulation of private trade to curt
speculation and hoard.ing;

. d) the imposition of such restrictions or. the
movemcnt of foodgrains as may be neces::iry
to help the attainment of procurcmant
targets or to prevent, in a condition o7
shortage, an excessive rise in prices
throughout the country;

s) the regulation of bank advanccs against
foodgraine; and

f) the continuance of the ban on forward
tradings Judicious mix of thosc instruments
spoecially such as movement restrictions,
regulation of private trade, ctc. need +to
be adopted, dopending on the ovcrall foed
situation in the country from year to year.

The minimum support pricos and procurement
prices for various foadgrains arc fixcd by the
Government of India on the rocommendationy of the
Agricul tural Price Commigsion., It isc accepted

-
N——




Bl

that cffective dmplementation of support pricus
by the Public Agencies during the last d:cad. hus
infused confidencc among the ferming commun i ty
to increase productivity and encoursyod 4
growing rato of capital formation in afgricul tuial

soctor,

The Public Distribution Progranmc is
an integral part of Indiz's overall food pulicy,
The quantity of foodgrains distribut:d through
the Public Distribution System, has varica from
7.82 million tonnes in 1971 to 14.08 millicr
tonnes in 1966, with an avorage of over 10 million
tonnes per annum, Surpluscs und shortvella in
production andMifference between the open morket
prices and controlled prices influencc th: degres.
of depondence on the Public Distribution Systaon,
At present a net work of 2.4 lakh Fair Price
Shops covurs 566 million peoplc, both in tho
rural ondyurban arcas of the country.

Buffer §§g ck

A target for building up of five million
tonnes buffor stock was sct in th: Fourth Five
Ycar Plan. Later, with incroesing production
and stock lovels with tho public agoncice, the
buffor stock target was raiscd to seven miilion
tonnes.s This revision was followed by short-
falls in production lovels and as a rosult, the
revised target could not be achicved,
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However, with the e&sing of the food nituation
since 1975, the possibility of having buff-p
reserve was again considered @nd a Technic.) Group
on Buffer Stock was set up by the Gevernment of
India in 1975+ The Group recommended a buffer
reserve of 12 million tonnes to be built up by the
end of 1978-79 to meet shortages arising out of onc
crop failure. Consequently, the Govzrnment of India
decided to build up a buffer stock of 12 million
tonnes, over and above the operztional stock nueded
for the malntenance of Public Distrikution Systzn
which range between 3.5 to 3.8 million tonnes in
April and 8.2 to 8.8 million tonnes in July.

The Government of India in egddition, ir also
congidering the possibility of creating a buffer
resexrve of 14 million tonnes by 1982-83.

The storage requirement to meet thase tw
buffer level i.e. 12 and 14 million tonnes, ihe ncak
operation stock requirement of 9 miliion tonne: and
operational space at B8 percznt has been worked ocut
at 23 million tonnes and 25 million tonnes respecti-.
vely, the details are given in Table-3.

) TABLE-3
ST0RAGE REJUIREMENTS AT ALTEANATIV

1. Buffer level - 12,0 11, ff ve = _QLQ

Buffer stock - 12.0 Buffer stock - 14,0
Operational = 9,0 Operational - 9.0
stock | ——— stock o
21.0 23.0
Operational 1.7 Operational 1.9
space U 8% space @ 8% —
Total 22.7 or Total 24.9 or
23.0 25.0

R ———— Rt IR T AR
®eTe TRy m gy mymg g my =, TeTe Ty WMy mgmy mym gy T gmgmg =g,




I1 SOME PROBLEMS RELATED T0 FOUDGIAINS 1L fii

The advent of modern tlechnology :n
India and its encouraging response from
the farmers contributed in bringing foudgziing
p roduction to a hiéher level and infusing
a higher degree of stability. The incrcaced
production brought alongwith its *the post
harvest problemse The importent pogte-harvest

problems relatec to foodgrains storage are:

a) Dxving

The mul tiple croppinu led to highur
moisture content in grain at the time of
harvest and coincidcnce of harvesting with
rains in some parts of the country resul ting
in severs problems of drying and threshing.

Kharif peddy harvest generally gete
affected by rains and dryirg becomes a
necessity in some areas. FfFurther, low
dormancy of certain varietics of paddy
and the need to harvest early with higher !
moisture content, s0 as to £it in g .-
second crop later neccssitate p;ovisiOn
of mochanical drying of paidy.

Sun' drying is largelyresortod to
at present, in Indig,Limitced number of morhae
nical dryers are used occassionally fur
limited quantity.




Handlingt

The handling of foodgrain in Indig ig

D

manuale To keep pace with the increawod
arrivyls, efforts arc being made to infroduce
mechanical handling but still these are only

at a preliminary stage.

Foodarain Logsess:

Therec are nc ready made methods 1o
estimate a reliable loss level, sirfice the
concept of loss has a number of aspectse
However, a number of loss estimates avail oe

'ble can be used as indicators.

Tha'dbvernm ent of India Expert Commia-
ttee on Pogi~harvest losscs (1967) estimates
~that the foodgrain losses at various stages
account for 9,33 per cent of the total produc-
tion, Storage loss accounts for over two-third
(6.58 per cent) of the overall loss. At
the stage of threshing, transport and processing,
losses account for 1.68 percent, 0,15 percent
end 0.92 per cent aof the total production
respectively.

The storagc and transport losces have
algo been estimated by ths Administrative
Staff College of India, racently, According
to the Study, the brpakup of losscs was as
follows in Table 4
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IABL E-4

T0TAL_GRAIN LOSSES_In STORAGL /LD THANS: DRI

Ll L R N N A L L Y R Y Y N N Y R e L L L L

Stage Percentage of Loss o
e amamemamaman o omomom  AUENEELy Retainud/Hondled
- 1. Storgqg
Farm level 5.0
Seed grains . 10.0
Trade- 5.0
Conventional godowns 2,0
of public agencics
Silos 1.0
11, Transportation 1.0

Source: ASCI Supporting Study No.12,

Aggregate logs for 100 million tonnes of
foodgrains works out to be 5.25 per.cent in
these two stages of grain flows i.c. Storagas
and Transport-tion. The reliaobility of thesc
estimates, especially for conventional godown:
seems doubtful, as tha percentage of losses
over a number of years in FCI, as detailed
below in Table__§ which includes quantitative
losses duc to moisture variationg, arc within
the onc per cents

JABLE =5
SIORAGE . 29

Yoar torago loss as porcun-

— o Yego of guantity sold
197172 0.7
© 1972-73 D.4
1973-T74 ' 0.5
1974-75 0.5
1975-76 0.,

Ll Aol R Lo Al A R Lol Rl Rl Rl Rl ol Bl Lol Aol AN B R g Lo L i ]

Source: F.C.I.
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The FCI stores major part of +ihe fonicg uing
in conventional godowns, whether the:r are owrn od
or hireds The average period of storage in
the lasi four-year period might have becn lees
than one year. Taking into account all theur
congiderations the loss can be estimated o
be not more than one per ceni. The losg mctina.
tes are placed around 0.2 per cent in R.C.C.
Silosy,

Lauses of Losges:

Estimates of grain losses due %o vooisus
factors have been estimated by v.rious agoncin;
and are given in Table=6e.

JABLE = 6

LAUSES OF STONAGE LOSS,
MO O™ ¢ ™ ™ I P™ g 1 g PP I g g g " gy [ 2l RN Lol RN 21
Ceuses for [Expert .{_...._AS.E.-I._.Q&EJL-!&Q&;.&(D.% sonk)
storage  Commi- |Farm | Trade} _ Public _tjone
loss ittea's |level! e . €inG

{ estima-~ |- ' iConven=! 4ilog

ites ! / | tional !

iper cent! ! } yodowns!

| for all ! ! ' !

:atoyage ! ; \ E
-.‘.".".‘.-‘..aej}!}"ty...-O-OL.-.-.-!-'-.-.-".".-"".

" Insects 2.55 3 to 3 to 0.5 to 0,3

' 4 4 1.0
ROdantB ) 2.50 005 to 0.3 to ”3(_{. Nil

' 100 1.02
Bird’ 0.05 Ng. 0.2 0.2 Nil
Hoiature/ 0068 Nﬁg. 0.2 0.2 0..3
Dry weight
0 thers like - - 0.3 0.3 Naje
spillage &
wa}or damnage
T E Pt N g e T I T T I T T I I P I I T G 4 g g g gem g g
Total: 6,58 5.0 5,0 2 1.0

SRR 0T AT T P T S g W T g e g g g g g g

Source: i) Interim Report of thu Export
Committaoa,

ii) ASCI - Supplemontary Study No.12,

.- —
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INSECTS Inscct damage scems to be the doninant

cauce in both the estimatcs.

Under Indian conditions, the nogt
important inscct pusts of stored graing

aret -

Qitophilug oryzag Linn (Rice weevil),
Bhizoporths domiricg Fabe (borc. buetle),
Ixoqoderna grgnarium Everts (Khapra beetlo),
Sitotrogg cercalclle Olivicr (Grain moth),

Lorcyra cephalonicg Staint (Rice moth),

Ephestia (Cadra) Cautella Walker (Fig or

e ——

Almond moth), Callosohruchug btcetle),

L ==

toathed grain bcetle), Laihaticus orv:ae
Watcre (Long headed flour beotlc) and

Plodig intcrpunctella Hucbn (Mcal worm moth) .

The ecological conditions may
fluctuate thc lo=ses in storage duc to

damage causcd by thg storage pcsts.

Tempecrature is onc of the most inpor-ant
factors and thc maximum lowcr tcmpcecraturc at
which the storcd grain inscct pests cye ablu
to devclop is between 15.5 to 18,30,
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The moisture content largely conéributus
to the extent of damage by different inscct/pests
their rate of metabolism, growth etc. ap timum
conditions of inscct damage arc largely obtained when
moisture of food reaches 14 per cent, At this moig-
ture lcvel other deteriorative changes alsc sct in
and this is therefore; considercd the highest lcovel
of moisture of safe storagc of grain, Gencrally,
ingsect infestation tend to increasc with incrcase

of maisture content above 10 per cunt.

Various technologies have becn developed and
ere now available in India to contral the insccts.,

The role of rodents in problems of fosd en:
health of m.kind is recognised in the country,
Efforts are being made by the Govermmunt to ruduce
the rodent menece in housas, godolwns..shops and
fields to the minimum, The rodent cuntrol measurcs
taken in Government storage, resultsd in roduc ing
the losses dus to rodents to e nogligible quantity,

The rodent control is a social problom, in
other words, it is largely & pcople's pruoblem ond
people ghoyld, therefore, be sducated about the
fact thot raty ere undesirable from various angles

In addition, certain section of psople object to
killing onimels due *o religious or humanitarian
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grounds. The common rituals end pcople's sentiments
also have to be borne in mind while carryingout
the extension work in villages and urhan areas.
The success of rodent control campaign depends
upon the integrated approach involving envira..
mental control, use of poisons, cducation and
involvement of people and training of skill:d oper-
ators and is of parsmount importance in saving tn.
nation's food.

Moisture is a critical factor .n the sofo
storage of foodgreins but it is no* dlways possible
to store foodgrains st the minimum moistur:z content
of 10%. It is when the greins arc stored at high
moisture content i.c. above 14% or when it absorts
moisture from outside during storage bringing
it to the levcel of 14% or ebove then the problem
arises,

Grain hootj
Excess moisture in the stored grain abous 15%

Causes wet grain heating due to the otteck of micro-

organisms producing temperture as high as 144°F

(62.2°C). Grain heating may also be caused by ‘he :
attack of insucts called dry grein heating in vhich

temperture may incresse upto 108° F (42,2°C)2.

Hundred grain ot weevilled wheat showed a tempozture

of 70°F higher than th2 samc weight of weavilled

wheat or two weevils por pound of grain' produce

ebout as much heat as o pound of grain itsoly,

Mg tent and ol etive humidis

There is & foirly woll defincd relation butucaen
water content in the grein and relative humidity
of the surrounding air, Highur the relotive
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The moisture content lergely cunéributus
to the extent of damage by different insact/pests
their rate of metabolism, growth etc. optimun
conditions of inscct damage are largely obtained whan
moisture of food reaches 14 per cent., At this moisg-
ture luvel other deteriorative changes ealso sct in
and this is therefore; considercd the highest lovel
of moisture of gefe storage of grein, Gencroally,
ingsect infestation tend to increasc with incrosse

of moisture content above 10 per cunt.

Various technologies have becn doveloped and
are now aveilable in India to contrsl the insccts.,

The role of rodents in problums of food enc
health of m.kind is recognised in the country,
Efforts ere being maede by the Govermment to rcduce
the rodent menece in houses, godo'wna.'ahops and
fields to the minimum, The rodent control measurcs
teken in Governmant storage, resulted in roducing
the losses due to rodonts to e nogligible quantity.

The rodent control is a social problem, in
other words, it is lergely & pcople's problem aond
people ghaild, thercfore, be sducated obout the
fact that rats are undesirable from various angles
In eddition, courtein section of peopls object to
killing onimals due to religious or humaniterian
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grounds. The common rituals and people's sentiments
also have to be borne in mind while carry ingout
the extension work in villages and urhan arvas,
The success of rodent control Campaign depends
upon the integreted approach involving envirayn -
mental control, use of poisons, education and
involvement of people and training of skill:d oper-
ators and is of paramount importance in snsing tn.
nation's food.

Moisture Moisture is & critical factor “n the sefo
storage of foodgreins but it is no* olways possidble
to store foodgrainset the minimum moisturs content
of 10%. It is when the greins arc stored at high
moisture content i.e. above 14% or whon it absorbsg
moisture from outside during storage bringing
it to the level of 14% or above then the problem
erises,

Grain h:at
Excess moisture in the storsd grain obove 15%
ceuses wet grain heating due to the otteck of micro-
organisms producing tcmperture eos high as 144°F
(62,2°C). Grain heeting may slso be ceused by the
attack of ingccts colled dry grein heating in which
temperture may incresse upto 108° F (42,2°C)<.
Hundred grein of weevilled wheat showed o temporture
of 70°F higher than tha somc weight of weavilled
wheat or two weevils per pound of grain' produce
ebout as much haat as & pound of grain itscly,

Moiat ten | zolcti hymidj t
There is & fairly well defined relation butvucaen

water content in the grein and relative humidi ty
of the surrounding air, Highur the relotive




humidity of surrounding sir, morc vall be the
moisture content of grein,

In the stored groin, the moisturc in dus course
tends to come in equilibrium with the humidity
present in the air thus geining or losing moigtuzo
es the relative humidity increases or ducresscs.
There is a characterisiic moisture content/relative
humidi’ty equilibrium pattern observed in diffzreat
types of greins, Relaztive humidities above 65 or
70 per cent is conducsive for fungi development wna
below 70 per ccnt for insect breeding.

A moisturc content equivelent to s reletive
~humidity of 65% has been suggestad £o1 2 t'::v3 yaors
storage of grains and grein productsz held at 60°F

to 70°F (15,6-21.1°C) whild a moistur:z level in
the substrate in equilibrium with air at 72% R
cen store for three months only at thesame tempor- )
eture. Besidcs, it has also been nbserved that the
grain stored in bags had more muisturc than that
stored in bulk but not the damage due to fungus
atteck and heet which was higher in thq lattecs,
rfoc
. Girish et al!',z Srivestave ot al?. Doherey
et a1l recorded grest varistion in the moisture

1o GIriaR; "GoRT; Boral RIR:; “Tomer RIPIST~B:Ivas iz PrRT FRa~"

2.

3.

Krishnamoorthy K. (1972) Pt. I Studies on preservetion
and losses of foodgrains in underground pits Khettis in
U.Pl (tndiﬂ) Bull Gr. TeCh. 10(1)311.21.

Girish, G.K., Tripathi B.P. Tomer RPS and Krishnamoorthy .
(1974) 1V Conventional grain storage prcctices and losses
in rurel arcas of U.P. ?India) Boll Gr. Toch. 1213):199,210

Srivagstva PK Tripathi BP Girish G.K. Krishnamurthy
K(1973)I11 Conventional grein storage practices in rural
areas of Western U.P, Bcll Gr. Tech., 11(2):124-139
Doherery R.3, Srivagtve FP.K., Girish G.K. (1975) VIII
Studies on the osscssmant of losscs of whuct in Punjab
Bull 6r, Tech. 13(3):159-161,
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content and tempuerature in grains stored in Khattis,
bogs, Pucca ond Kucho Kaothis, mud containers,
wooden box and metol drums in Uttor Pradesh.  (he
high moisturc content of 10,1-11.0 per cent in the
top loyers of 'Kache Khattis, wos responsible for
insect damagc and lower germination percentoge,
particularly in maize., The veriation of mcisture
in wheatl was mexinum in bay sturage (9.8-16,4%)
followed by Kucha ond Pucca Kothi with(11.0.13.8%)
and (11.2-13,6%) rcspectively. Thec mois turc in

" matol drum only varied from 10.1-12.0 par cont.

Lhemicel changes in groin

Groin elso undergoes chemical changes with
the altering moisture in storage. Beyfield eond
0'Downcll showed that whset containing aboot 17%
moisture lost approximately 30% thismine in
5 month storege pariod. Tha deteriarstion is
.releated to higﬁ moisture content.

At moisture contents above 25% the grain
especially meiza, tends to become vary derk and
soft. The grain is tainted end rendercd unfit for
bread making, With damper grein (18%-20% moisture)
the gluten quality is affectad and dry maettcr loss
of 2 and 4% for barley et 22 snd 35% moisturc
content respectively is rcported.

I ¢ viobilit

Storoege of grain abovo 16% moisture content
at comperatively high tempersturcs mey reduce
secd viobility to & great extent. The germination
loss may bo.'-relatod to intrinsic factor such us
sccd meaturity or cxtrinsic factor liko etteck
of micro-orgenisma insects etc. which is correcleotod
with moisture. In poddy the critical moistura
levol for sturage is 11% at 24-31°C témporature
in mctel bins,



TILLEARM, ./ VEL STURAGE.

In Inuia, a major portion of the
foodcrain  preduced is stored on the farm. It
is vollnoted from various studies, that 6J-7U
percent of the grzin produced in the conuntry
is wcteined by the farmers while 30-40 per cent
of the grain is considered as marketoble wuThlua
and gues in the merketing channels, Prime
imporiance is needad to b2 given to improve the
storage fucilities at the farm level in view
of the fact that large quantity of grain
.prnduced in the country is retained by farmer:
and thcustorage losses has be.n observed to be
more at this level.

The farmer stores grein usually in bulk
in differe't type of storage structures cong-
trucicc from locally available m~terials.

The ~torage structures vary in size and type

in varicus regions. Some are ouidnon &nd

some 3re indour structures. Generally wpseaking,
grain meant fur lorg term storage ere stovaoc

in structuras or containers speciuslly meont

for it; grain mecant for dispogel cor shori-:arnm
use are kept in bags or heaped ir o cerncr

of thc Tarmer's hcuse itself,

Some of the most common indoor wnd wute
door structures are mede of mud.and split
bambac. The mud structures are not compictciy
moic.uic prouc? nor air tight., ‘It is &lic
being observed that the platform on which
the stiructure is built, is not high anough
and the radents car find easy ocecss _intn th.
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structure. In such structures the grain ig
usually damaged by ingects funqgus and rodun by,
Against the fumigation operaiions these struc-

tures also have not been proved to be effective,

The bamboo structures used arc genexally
plestered with mud und mounted on low raised

pletform and are easily accessable by the rodents.

In general the existing rural storage
structures are not rodeni, moisture and insect
proof.s Their life is short and frequent
maintenance is necessarys The losses due 4o
rodents, insects and moisture is considerably
higher, ultimately the quality gets detaricratird,

MODERN STORACE STRUCTURES AT FARM LEVEL'

The axisting storage structurzs at the:

farm levcl are not ideal from sciertiiic stoiare
point of view. The improvement in storage
facilities can be brought either by replacing
the existing structures by new designs or

by improving the existing designs so as 0 make
them suitable for storage of foodgrains.

Continued and consistent effurtc are
being made by different organisations (I.F..S.I.'
Hapur, Pusa Institute, New Delhi, C.B.PR. 1.,
Roorkee, and Pant Nagar) in the country tn develop
now degigns of storeqge structures., TheIndian Grain

{e Birewar, B.R. Scientific Storage facilitice
at farm level, FAD/NORAD Seminar on Farme
Grain Storage in India in colloboration
with Govt. of Indian.




Storage Institute, Hipur developed dif ferent
designs of indoor and outdoor hbins using
different materials and techniqucs forstorage

of different foodgruins, provided the moi-ture
centent of the grain at the time of storage,

is within the safe storage limit. The Institut:
doveloped nunbur of designs of moderm rurel
storage structures for different copacitics
ranging from 0,09 to 14.5 metric torines for usc
in rural and urban arcas. Some of :hese designe
pre under mass production through Agro Irdus.
tries Corporation, and other agencies in noarly
19 states and one Union Territory for distri-
bution to thco farmers under 5ave Grain Campaign
Programme of the Deptt. of Food., The salient
features of some of the indoor and outdoor bins
developed by Hapur Institute are @as follows:=-

1NROOR BINS
4) Domestic Dysigng:-

Different types of domestic designs
of metal bins have bcen developod with a capacity
renging from 3 to 27 5 qtl. for whcat. Diff erent
capacitics of the bins have been dovelop:d using
different standard size of G.P. shecets available
in the market. Thesec bins ere moisturc rodint
and insect piroof and huve beon found to bo
suitoble for storage of wheoat, paddy, meizc,
.pulses and seed grains.

ii) gharsly Thokkgs
| With o capucity raonging from 2 to 3
M.Ts. gharelu thakka is a portuble ..nd econor:i:

5
)




type of storoge structure. 1This consists of
rack proof metal base rubberiscd cloth contasinosr

aund bamboo posts.

iii) Pyccs Kothis

o m———

Pucca Kothi is constructed using
burnt bricks plastered with cement mortar. Tha
structure is constructed in two compartmentcs
with a capacity of 10 M.T. each. Depenrding oo
the space available the structurs can be exterdad
to have more compartments. '

iv) Yelded Wirz Megh Bin:

The welded wirc'mcsh bin of 4.0 cuy n
or 2.8 M.T. capacity wasllesigned fo- storage
of grains like paddy and mzize aven at slightly
higher moisture lev:l. The bin is fobricotoc
using wire mesh with hessian cloth 1i¥ing
ingide so that air may circulate rreely throuch
it. Thastructurc is mounted on pre-fabricated
stecl elcvated base to prevent the entry of
rodents,

v) BaC,C, Ring Bing

Consisting of pre-fabricated R.C.C.,
rings placed one over the other with gripping
Joints at tho edges, R.C.C. ring bin can bo
errected with or wi:hout masbnfy kasce By
increasing thc number of intermedinte rings
kueping the bottom znd top same, the capacity
of the structure cﬁn be varied. Although
the structure is prrferably used for indonr
purposc, however, this may olso bo used usan

outdour structure with adequoto moisturg

proofing.

—
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vi) Poddy Straw Mud Strycturg:

The proto type unit of improved .
paddy straw and structure of 400 Kgs. capacity
is made from paddy straw rope plastered on bnoth
sides with ospeccially preparcd mud. The struc.
ture is further pluostcred externally, with
water proof mud to prevent the entry of moistur..
The structure is provided with suituble outlct
and inlet ond is mounted on & raisad brick
masonry platform to prevent entry of rat.
QUIDQOR BINS:

1) Elet end Hopper Bottom Metal Bing:

Using either thel or alumi..ium
-motal sheets for diffurent capacities raénging
from 2.0 to 10,5 M, T., thesc bins are fabricatod
-and can be either erected on brick masonry besc,
brick masonry columns or pre-fabricated steel
elevated base. There is adequate facility
provided for loading the grain manuclly through
simple lifting device provided. The bins are
found to be suitable for storage of wheat,
paddy and maize under diffcrent climc tic
-conditions, its aluminium is rust proof, periodie
cal maintenanca'ia not necessary. Its rgflcece
ting surfaco hes an aldzt;onal advantage in

koeping tho grain cool by radxatxng the haat
quickly.

ii) Gomposity Bing:

Thoso urc the outdoor flat bottom
storago bins fobricatod using steol and timber
4n combination, The use of timber battons at




the woll and roof joints will resist the lateral
pressurc partiully and thus use of thin shocots
is poscible in thisdesign. 1In this design, tha
structures of 12 different capacitics ranging
from 3 to 14.5 M.T. for wheat can be fabricatod.
This design has been developed with a vigw to
conserve the usc of steel and i{u make the
structure economical.

1ii) BB, Bine:

This decsign consists oftwo layers of
brick musonry walls 4Y2 thick each with moisture
barrier in between. ‘The outer layer is providad
-with steel reinforcemant and plestercd both sides
with cement mortar. It has flat floor at the
bottom and RCC roof at the top. In this design,
the structures with four different capaci!i.s
ranging from 3.5 to 10.25 M.T., may be constructed,

iv) Partly underground and Partly

222!292!329"1122232_§$I££$H£ﬂil

A prototype structure of 10 cu m or
1.5 M.T. capacity which is partly underground
and partly above-ground hag been dosignod and conse
tructed. The underground part of the structurc
is of RCC/brick while the aboveground part of
the structure is of G.P. sheets. Faéility for
unloading the grain mechanically as woll as
manuolly has been provided. This bin is suitablc
for construction‘in shallow watcr toble oreos.
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v) Hermetically geoled wndopagoynd

Btryctures:

In a hermetically sealed storzge
structurc, moulds do not develop on dump groin
ond the grain remains mould free. Similarly
the insccts also get killed due to low oxygen
concentration developed. In order to ucilitatc
the storege of grain frees from insect and mould
domage the prototype units of hermotically
sealed under ground welded steel structure of
1.4 M.T. capacity and RCC structure of 3.4 M.T.
capacity were developed. The metal structure is
fabricated from mild steel sheets with wglded
Joints and the structure is painted externally
with twocogte of bitumen paeint. Similarly the
RCC structure is also painted with two coats of
bitumen paint. Both the structures are placed
below the ground level leaving tho top 500 nm above
the ground level. Adcquatc sealing arrangocmenis
are provided at the inlet. o

B. Urbon/Sood Storage Bins:

These are either circulzr or square in

shape with 6 different capacities ranging fron

90 to 300 Kgs using different standard sizc of
G.P. shoets. The height may be either 0.5 metrc
or 1 metre. In small capacity bins having th-
height of 0.5 metre no outlets aro provided.
The circular bins aru cesy and aconomical to
fabricate while the square bins ave convenient
to keop in the corner of the room without

loosing flour space. Thesc bins cof emall
cepacitics are devel.oped spucificSILy_forupo

-




in urban areuas where small gquantity of grain is
required to bustored for domestic use. These
are also preferred in rural areas for/storage of
seed grains.

An effort is also being made in other
organisations to evaluate low cost storage struce-
tures likemud structure, ferro cecment bin, high
density polytheno structure, timber structure gtc.

The ferro cement bins of capacities ranging
from 0.6 to 3.0 M.T, for indoor and outdoor use
have been developed by Structural Engineering
Rescerch Centre, Roorkce and some other organiza-
tions. The bins are constructed using rich cumant
‘mortar and closely spaced chicken wire-mesh., The
bin is cylindrical in shepe and has flat bottom
and dome shaped roof. The thickness of the
structure is normally 25 mm. The bins, pzrticulir-
ly outdoor are required to be treated externally
with suitablo moisture proofing paint, like
bituminous aluminium p-int to meke thc same
moisture proof. The outdoor bins are requiread
to be placed on a pre-constructed raiscd brick
masonry platform. They are lighter in weight
then the cement concrete structure and frequoent
"~ _maintenance is not necessary. This design may
also prove to be proqis?ng gt thae formors level.

The Pusa bin has been doveloped by Indior
Agricultural Research Ingtituto, New Dolhi for

indoor use. This design consists of two brick
wall of 4Y2" thick each using sun dried bricks
with polythenc sheet sond=witched in botwocne

The structurec is constructed on o brick masonry
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platform plastercd with cement mortar. The mud
slab is provided at the top om a wooden frame
structure. The polythenec sheet is also provided
at the top and the base to make the structure
completely moisture proof and air light,

Lmprovement of Existing Storage Struc:urcs:

A number of improvements have heen suggested
in the existing storege structures carlier by
different workers. Indian Standards Institution
suggested improvements in underground storage
structures. The sugygested improvements includc
the use of bitumen, polythene shect and dense
cementconcrete in the construction of a structure
to make the same imporvious to subsoil water.

The Indian Standards Institution has also published
codes of practices for construction of farmers
grain storage structures like 'bukhori', 'murai!,
'kothari' etc, At the Indian Grain Storage
lnstltute necessary tocchnical improvements have
been carried out in respect of certain existing
storage structure like puri, gade, mud structure:,

earthern pots, and o0il drums.

H ;ﬁﬁifocal puri is an outdoor storages
structure from paddy straw,‘ The paddy in such
local storage structure is usually damaged duo
to rodent andground moisture/watcr,” The improvo-
ment has been made in the local structure by
introducing water and rodent proof b.sc construc-
ted using different locally available materials
like steel, cement concrete, bricks etec. The
base is cylindrical in shape in the form of
ring which is nearly 600 mm abuvg the ground
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level. The floor purt of the basc is constructed
using cither brick, stone or cement concrets witl
a 600 gauge polythene sheet cmbeded in it to
prevent the entry of sub-soil moisture. 1he
pre~constructed base provides the stability to
the 'puri' structurc and also helps to maintain
its truc shape.

ii) Gade;

The 'gade' is an outdoor as well as
indoor structure made of split bambao dnd is
usually placed on a low raised 'platform. This
type of structures ere quite common in different
parts of the country. Such structure is usually
ettacked by rats. The improvemcnts has been
made by introducing different typ2s of rat-proof
..Toiscd platforms using different locally available
.me'qterials- The imprcvements proposed include
(i) A timber platform with anti-rat steel ccncs
provided on the legs to prevent thc entry of
rats, (ii) provision of timber platform with
steel basec at the bottom of the structurs, erd

(i4i) brick orstonc masonry platform with stcno op !
concrete slab, |

iii) Mud Structure:

The mud structures arc found commor in
different parts of tho country particularly in
Bihar and Punjeb Stotos for indoor use. Tho
struc tures arc found to be usudlly plauced nn a
low raised platform. The grain stored in such
indoor type storage structure is unusuelly get
dumaged by moisturu, insects and rats. The
structurcs do not have adoquate fecility for



unloading. The hecessary improvemecnts have boo.n
suggestid to muke the structure moisture -proof,
rat-pronf and suitable for tumigation purposa.
The improvements suggested in such structure
includu: (i) a brick masopry base of sufficions
height, (ii) application of water-proof mnud
plascter externally, and (iii) o suitable outlat

» to take out the grain conveniently,

iv) Earthern FPuote:

These structures arce found to be quite
common in Bihur and other parts of the coun:ry
and arc¢ used for storage of small quuantity of
foodgrains inside the houses. These carthorn
POts ¢&re ecither kept above-ground or underground.
The structure is not moisture proaf and the ¢rain
may got damaged due to insccts and fungus. In
order to prevent the entry of moisture inside
the stturcute two coats of bitumen pain’ . L pe
nally proved to be suitable to proevent the cntry
of moisturas in the stzucture., .

v) 8il Drymg:

By little modification the empty oil
drum can be ctonverted into grain storage structur:.
The modification includos: (i) adequatc provisicn
of air-tioht inlet, c<nd (ii) suitable outlct
with locking arrangcmont,

EXYALUATION:

A number of siudics havo bach corried oot
on evaluvation of diffzrent farm levsl storacu
otructuso from tho point of viow of grain lossuu
occuring in them. Although the results of thaaa
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studics could help in an understanding or t..
various causes of grain loss in fara stora . yet
they do not lead to ¢ny estimates for githur o
given region or the country as a whole of differ-

ent aspects of storage.

The Administraotive Staff College of Indic,
carried out a study in 1976, to get estin:ies
regarding the quantities stored, pQrpOSQ, pettern
of usage, grain loss incidence and improvement
desirable. Punjeb and Andhra Pradaesh the two
major states producing the two crops wheat and
rice respactively’. Some salient findings c¢f

the study are presentad in the following purts.

Stzucturgg/containers in use;

There are various tynes of structures
end containers in use specially meant for storing
grains. The indigenous structures can genzrally
be classified into verious groups Bcsed primarily
on the materials of construction. The spaciiice
names by which they are known in the different
regions of the country very. Capacities too can
be merginally differcnt from regicn to region.

1+ A.S.C.I. Farm Level Storage, all India
grain and distribution, a study spunsored
by the Department of Food Aug.'76 -
Supporting Study 11.
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The indigenous storage structures in usc
. are given in Table_T__ .

JABLE -7
INDIGENOUS STORAGE STRUCTURES JN VoL

S Gy G G G G G G G S Gm S G A MM S G G TS e e G G S G S G S TS oo ey SE e SN TS G e A S ...

Goneric Salient featurce Of Some othcr
name for the structuras names in
the group e e e comnon usw.

1. Mud Bin Made of unburnt clay Kothi, Kutnlc,
mixed with straw, oval Bharclc.
cylindrical or chimney
shaped with a small
capacity of 2 quintals,
life threce to five yeors.

2. Pucca Brick Masonry, Pucca Bukhori
Kothi rectangular fixed; Kotha, Kanju
capacity ranging
from 10 quintals to
30 quintals,. life ten
to fiftien ycars.

3. Bamboo/ Wicker or melting by Palla, Dholi,

Straw plaitiny together Gummi, Gadce,
Structu- straw stalks bamboos, Puri, Kup.
res date paim leaves for

body, mud cowdung
mixture for base and
plastering of walls,

of various capacities
eand lifc periods cither
fixed or portable.

4, Thekka Gunny or Cotton Palli, Hepu:r
¢loth, cylindrical Thukka.
or oblorg shape with
@ capacity upto 80
quintals indoor
and portable.

5. Wooden Rectengular, on a Kothar, Arih
struc- raised platform of
tures differont capacities.
6. Coment Indoor, fixed ructan=-
Bins guler, upto 30 quintals
with a lifc of ten yoars,
7. Stoel 01d tin containeras, an
drums average tapacity of

1.5 quintals.




The relevant particulers of the various

. types ol structuras, 3s materiale of constru:tiun,

shape, yrain holding vapacity, life and the pra-

valent local cost &8 well as the differaent n.mas
by which they are known in the various statas of
"the country is given in Appendix-I. The relative
importance of the diffarent types of storage faci-
lities ws aassessed on tha basis of the quantiticr
actually stored in them. Tho struciure-wiss rige
.tribution of actual stocks is given in Tabla-i.

Storage in living room, most of grain in wlk
form is the most widely used method in Ludhians
Dietrict of Punjab State. All the marketabls gu.plu.
is etored this way, eezeo in holding being the
biggest advantage. Although tha Punjab farmers,
in general, arc ewars of tha exietance of the
improvec structures, mud bin usage is still pre-
valent among the smsll farmers bocauase of its
uhtivaly low cost.

Mestal bin usage iy resortedto cnly by the big
fermere. Grains mesni for houschold consumption,
which leet longer than six months in moot cases
8re atored in metel or ccment bins., Seed gruing
ere atored in bag forw but dried in bh.so which i
known to give very gond protection againet meisture
migration. o

SRRy
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IABLE-8
=WISE DISTRIBUTION
QF ACTUAL STOCKS
--------- 1---------’----------------------------------.--‘---.-.
farmers !Aversge ! Pgregnte i en
category !Quantity ;Living'MudT emcnt } Motal [Bamboo | Pucca
_ iin Qtls. (room ;Bin‘ bin ! bin ;straw ! Kothi
. ibulk &= . ! iet:uc- i 5

——ece——aa .l ......... UL N T N R atures | .. i

Ludhiana o

Di.tto ' ‘

Small 12 68 17 4 11 - -

Medium 23 64 15 13 8 - -

Big k] 60 3 14 23 - -
Biltt. 53 zs 1 ! '3 - -
Eotimate —
Khazif ‘

Small 6 92 4 2’ 2 - -

Madium 11 07 5 é F 4 - -

Big 18 82 5 T 6 - -
Distt. . ‘i " s z . 3 - -
Estimaty | —
Distt. . '
Estimate = 33 73 10 7 10 - -

small 22 6 < 2 s0 2

Big 94 d - - 63 ]
Blett. I LY ! T , T N
Estimates | — e -
Madak Distt.

Smell 14 42 4 - sS4 -

Modium M $2 h | 1 44 -

Big 56 s9 - 1 40 -
Distt. 3 | 1 % el

w Estimates
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Graing are olmost nquaelly distributed be*wosn
the living room/and bamboo strow structurcs which

como ir various types in the case of Andhre Nigtricta,

Puri, gade, and small! Yaskots are the types in use
in Wost Godavari and Gummu is tho type in'Medok.

Thc”prevalcn.t rural s”tru.cturcs, in general
are not rodent, moistire end insect proof, | Their
difo is short and frequent meintenonce is: necessary,
The lossos due rat, ‘nscct and moisture ic' consider—
able end ultimetely the quelity gets deterinroted,

Datc givan in Teble- 9 incicateg the stru:-
tures in the order of increessing loss incidence,

TABLFw
RANKING OFSTIOCTURES/DEVICES SASED
UN .’:mm’r:uér— - '

Enx:isklssn Renga c” locze
' AR Paroentagy
Mhegt Storage

t. . Begs in Bhuse-minimum loss 0.07-n-09
20 Matal biﬂ .. 7..33- 20&
3. Improved mud bir, old gtecl

drum 1.82~ 3.40
4, Pucco Kothi, Room bulk, Cemant

bin Thekka 3.17-- 4,82

5. Room bag, Mud bin- Maximum Low. 6.20-56,23

Paddy _Starage

1. Meta) bin-Minimum Loss upto 0,20
2. Impiroved puri, Improved gede more thon 2,00
3. Gowe, Buttaly, C:llalg 2.07=3,15 "

4, Room-bulk or bag,
Fers, Gummu-Maxinum Loss J3.34~5.4¢
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Appendix=11 gi'vas“ t_he's’.cructure, type-wise
dsta on the loss incidence for different prricds
of storages upto 3 months, 3 to 6 months and ov.r
6 months, Diffcrent scts of estimates orising
from the verious stucdies ore given, as wioll (o
epecific figures on which the siructures have
~been ranked, Ranking is done scparotely for

structures used for wheat and nadcy.

" The relative economics in th: usc of different
form storage structures was attomptud by the ¢.udy
teking into account the life of differ:.nt structures,
~in eddition to their initial invcstment costs and
dfains loss cheracteristics, Taoking a 15 years
. ﬁariod as the basis for comparision (The life of
;;raaent structures varies from 1-15 ycars) the
total investment involved in using 8o given type
of structure was calculated, The pres:nt valus
of tho total costs were dorived on the bisis of
discounting at 20 per cent, the rate which the
farmers benerally pay to local money lenders,

In viow of multiplc use of caertain storece
structure, for example, the rooms mcant for bdag
snd bulk storage are often uscd for farmer's' living
purposes, cost involved in having an equivalent
capacity of one tonnes wes considired in such
cese., The investmant 8t uvery roplecencnt of the
structure was e2lso essumad to be samc for cll
structure and the prescnt velue of total grain
-lost was calzulated over a fiftecn ycars period
for ell structurcs.
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The rclotive costs of storage struc tures
arc given in Table-10
TABLE-10 ‘
RELATIVE COSTS OF STORAGE STRUCTURES

----- ----------r-----------r-~--e--r--°---?--°----7~°----r--"--
| Average ,Invest-jNormal !Prescnt!los. |
\ cepacity !mont Life jvelue Jof !
i (in Qtls.){Cost/ }in tdig- groin |Total
E ! Tonnes | Yoors :count;diloss 50:“
| Re. tot 20% {dis. | Ree
Structure s ! Efor 13 coum;-i
! ] lycors led &t !
! ! ilifu 206 |
I | ' Rs. for 15}
1 ' i iyears |
' ' i ! ive !
eemmemmeem e IO VN S .- S
Yheat
Improved Mud _
Bin 2 100 4 1719.82 192.95 312.7
Pucca Kothi 3o - 200 15 - 200,00 179.21 3716.2 '
Room (Bulk) 300 200 15 200,00 207.9Y 409.99
Steel drums 2 250 10 263,43 192.96}56-39 :
Mud bin 2 50 K| 112.00 360.39:"2.39
Metal bin 10 330 10 347.73  15€.71 506467
Cement bin 30 330 10 347,73 273.55 621428
Room (beg) 300 260 15 343,00 351.5‘7;“6-21
Laddy ‘
Improved Gade 1.5 15 6 104,28 141.69 246,17
Puri 10 10 1 56.75 1069.56 246,14
Gade 7.5 - AS§ 4 61.87 170.26 252.13
Improved puri 10 40 2 122,84 141.03 26413
Mud bin 2 . S0 k] 112,00 178,78 290,78
Pucca Kothi 300 200 1§ - 200.00 99,32 29832
Buttalu 12 62.%0 23 139.90 169.15 30412
Room (bulk) 000 200 15 200.00 190.G9 390.5¢
Gummu 15 0 3 89.60 309.88 399.4
Metal bins 10 - 300 10 347.723 85.11 43a¢ee
Room (bog) 300 260 15 334,40 238.37 STV

B A E oo Ll dad L D R A A L L L L L LR LT L L X2 L P X L XXX ¥ ¥ yryyry Y X3
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"Although from tho data provided by A.5.C, 1,
study indicatcs that the usu of improvisud indj-
gunous structurc is more oconumical thon thet of
metol bin, yet this infersunce moy not bo very
realistic. Experience ot Hapur his shown that the
asverage lifu of a metol bin may be ower 20 yuors.
Conscquently, if thc life of metal bin iy teken
to be 20 years, the rolative economics will chenij
in favour of motal bins,

The farmors desired the following messuros:

ahort term Mcesupcs
s) Mud Binp: Making them moisture proof by

pnlythene lining, replocing, old bins by uged
‘wooden tea chests.

‘b) Bag Stoxrpge: Stecking them on wooden planks

or bricks and covering them with a polythane sheet,

c¢) Boom Storsgs: Coment plastering of walls and

., Tloor cracks.

Ln ng I“Im ﬂﬂﬂ. BMIEE®

! r 8) purchasing a matal bin.

b) constructing & rat proof cument bin,

ec) Cemont plastaring of Kutcha mud/stony
itructure.

d) 'con-tructing a pucce rodent proof plat-
N ‘form for stacking bags.

8) constructing a separatc pucce room for
grain storoge.

‘ ln JIndia,. at prcacnt, throe levcl of fazrm
.torage fecilitina axint. These are z'

P

il"Storago in traditionsl atructuruo. .
») Storage in improved existing structures.

(A

LI




'€) Modern Storage structures,

The traditionol structurcs suffer from a
numbecr of Shortcomings which are os follows :

"
~ 40 I’
i
; _ .8) Structures arc not always rodecnt, inscet
| end westher proof, |
‘ b) Structural meterial allews frece flow of
hcat water vepour and air from surroundings.

c) Strength of structures ond thcir funetional
requirement are not properly teken into sccount
in its dcsign andconstruction (thore have been cascs
of collepse of structures rasulting in injury/
death, )

d) Fumigetion is difficult and elso dange-
rous bocasuse structures ore not lesk proof,

~ In view of the above inhorant defecta, storegc
-in troditional structuro is neither sconomic nor
scigntific, :

The adoption of modern storege. structures
at form lavel hos becn @ slow process in India,
which hes diverse agro-climatic, sncic-economic
and cultural environments. Although, tha modern
storngc structures are currently in use, yct those
are not verypopular., Economic, cultural and
sociol constraints of the farmers and limited
availability of these structurce have largely
been the inhibiting foc tors in large scale
adoption of modern.storoge strxucturcs. '

A numbor of studics conducted support the
vicws, Ina study: 1. conductod, during 1960-73,

t. 'Form and Community Grain Storage Duvolopmont
Projucts' in India undorteken by FuheO. during
1960-173,
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thu food and Agricultural O_rzg'mnisbtion of the U.W.,
ruviewed the work dohc on the developnent of im-

proved storage bins, The FAD, in its report stated:

"Initially attuntion was given to thc use of
metal bccause of eese of febricatior and hunce
spsurcd quality of construction. It wes subsequently
reslised that only 5to 10 per cent of faormers could
afford to pay for a structure esvecn at 8 subsidisad
.price, Later models werc, tharef‘oré, designed to
use indigenous locsal materiels, including precost

concrete rings. n2.

The Government ofI_ndia's Evaluation Conmittoe
in 1974, commentad!

"It would be desirable to givc more emphpsis
to the evaluation of structures suggesting improve-
ments in the existing practices of storace. instead
of inventing new structurcs for which rawv materials
are not readily available, Non-mctalic structures
should tharefore be given priority."

In the context of Indien situation, & uni=
.directional approach may not be fcuasitle. VWhils
on ons hand, there is a great need foo- adopticr
of modern storage siructuras, the need for im=-
.proving the existing structures is imperative,
on the other hand, A propor-mix of tha two
spproeches, resultantly may by the appropriotce
technology for improving farm lcvel storage in Lho
country.

DD WG R DR R D SRS D D D D D T N U us AR R A R Y WU UD e T O R S M G TD SR R SRR R e G R PR e

¢, Terminal report on the study Sant. 1973,



GOVERNMENTAL PROGRAMMES FDR MINIMISING
] [ | L .

The application of science and tuchnology to
traditional agriculturc in recent yiars is roseli-
ing in e stecady incresse in the praoouctiun af {i13.4-
grains in the country. The upwerd trend in the
production of foodgrains will continuc with increas-
ed land brought under foodgrains crops, with ade-
quate supplies of fertilisers, pesticides and
provision of irrigation fecilitics, pest control
management, high yielding varieties, modern tech-
nology, credit otc, to the fermcrs.

On cxamination of post harvesting handline end
storage in the country, it is revoaled that consider—
eble quantitics of foodgrains arc lost auring 1{hese
operations. Major portion of tha fcodgrains pro-
duced in the country is stored at thz level cf
farmers, the quantity being 60-70% of the produces
The storage methods of fermcrs' levcl orc no-
satisfactory and losscs take place both in quantity
end quality. Insects, rodents, moistur:, fungus,
mitos and birds are the main cnomics o0f (ho stored
grain. With a view to heclp the farmers to minimise
the losscs, the Dopartment of Food, Govermunt of
Indis, launchad the "Save Greain Cempoign™ as a
country-wide programme, during 1965-66 as a pilpt
projoct end from 1969-70 as a regular Plen Schure,
Under the Save Grain Campoign, ressarch, dcvelop-
mentel, extension and training ectivitics ar:
corriud out,

The Indien Grain Storage Institute ot Mapur
(U.P.) end its ficld st-tions, onu at Bapatle
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(Andhra Pradesh) and enothcr at Ludhisno (Punjab)
are cgaged in rescarch and developmental work on
different aspects of post harvesti problems, The
main objectives of the Indian Grain Storage Institute
_ere '
(a) To carry out espplied research on impurtant

aspects of foodgreins storag: and pre-
servation;

(b) Yo design and devclop improved type of
storage structures suitable for adopticn
under different climetic conditions;

(¢) To coordinete all India rcsearch on
- foodgrain storege problems;

{d) To underteke apex level treining for thc
treineors and others, engagad in the hanrl-
ing end storage of foodgrains; and

{e) To carry out orientation and reviaw
progremmes in this field,

The main amphasis is to deveclop & packege of starage
prectices for use in rurel ereas. The recommandoy
storsge practices include improvement of exis.ing
storege structures ueing readily available metcri-i,
use of metal bine of differcnt designs and cepacitias,
use of non-metal bins, viz, R.C.C. bins, brick
"~ mansory  bins, etc., The methods recommended for
control of ineects are use of EDB or ED5 + (Ccruan
tetrachloride ampules in conjunction with EDE)
storege hygiene etc, Anticoogulent, anticouazgulani +,
Zinc phosphide and Aluminium phosphide tablets auc
recommendod for control of rats in the houscs and in
the surroundinge. Regulér training programmss ora
cerriod out at the Institute st o higher level for
the benefit of rcpresentativos of Stato Govermmcentn,
Warshousing Corporations, post control operators,
pesticdes manufacturing agencies and private
individuals.
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At 1.6.5.1. designs of verious mctallic, non-
metallic, indoor, ouldoor, underground and porily
underground bins have becn developud, Non-nmciallic
bins dcveloped ore Pycca Kothi, R.C.C. bin ond R. 4
bin. In edditiop, improvements of the existing
storagco, structurcs viz. Purji, Grode, Kotlu, Kothi,
and Patharg have been made, Simple design hes been
doveloped to utilise discarded ter-coal drums for
storagce of foodgrains. In collaborative progrornmc,
data have been collected on storogc losses, ins.ct
fomna distribution in different rcgions, problem
of ficld infestotion cnd quality of grein markcted.

[}

The extension programmu' are being carrid out
with the holp of 11 offices established in different
perts of tho gountry under the Save Grain Campeoign
Scheme, Six more offices of Save Grasin Campaign
Scheme will st.rt functioning in different perts
of the Country shortly. The main gbjectives of
Save Groain Cempeign arc :

(a) 7o impart training to the formers,

traders and extension officiels at
the block levael in the procticel

aspocts of storagc and prescrvation
of foodgrains;

(b) To extend scientific tcchniques of
tradors, etc. through demonstration
and wide publicity and devclop scloctec
villegus to serve @s model villagus;

(c) To orrange credit facilitics to formors
for paurchase of improwvcd types of
storage structures; and

(d)  To meintain lisison with State Governm:nts
and to arrange fot stecdy supply linc
of storage struturcs and pusticids
to the users.
The ultimgte aim of verious programmus is to hulp
in the reduction of avoidoblc lossus to foodgruins
in storoge, so as to make avcilable more foodgraeing
for humon congump tion.
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The eleven Central Govermment Offices arc
situated et Punc, Modras, phopol, Ghaziobad,
Hyderebad, Patna, Udeoipur, Lhubancswor, Chandigarh,
Calcutta and Lucknow. Six new offices will be
situated ot Gguhoti, dangonlorc, Ahmedeobod, Tri-
vandrum, Raipur and Varanasi. /fll thusce offices

+ work in close collaboration with (o) State Goverae
ment departments of Plant Protcction, Rural dev.-
lopment, etc. and olso (b) farmcrs and village
level worker training centres, NDemonstration,
traininé and publicity programmes arc regularly
being arranged to motivate, persuade and educcte
the fermcrs to sdopt scicntific methods of grain
storage. '

‘Urider the Save Grain Campaign Scheme, the
following prograemmes have been comploted during
tho Fifth Five Yoar Plan upto March, 1978:
() 9380 farmors have been troined in stipcndi:r,
troining programmes (21 days duration), whila
17,204 VLW g (one weck duration), 54,140 voluntocrs
(2-3 days duration) heve been given training uacdcr
non-stipendiary training courszs; (b) under de-
monstration programmes, 1,08,349 graoin fumigstic..;,
39,21,812 rat burrow fumigations. 2,993,166 dorcstic
fodent control opcrations end 1,66,850 prophylac .ic
treatments hove bcen given in farmers' primisus;
(c) Under publicity programmes 589 radio tolks,

62 TV programmes, 1101 prcss roports, 783 exhi-
bitions, 1494 film shows, 62349 stenclling of
slogans cvtc., have been corricd out. In oddition,
60,390 postal/personal tcchnical advice have bu.n
given to the farmers.,

Undar the bin programme, Rs. 161 lokhs havc
been given as loan to 19 Stotes ond onc Uninn

e
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Terribry since1972. During the Fourth Plan,

Rs. 98 lakhs and during the Fifth Plan Rs. 63 lckhs
have been given as loan, Till March, 1978, 77,405
bins have been manufacturad and 72,478 bins have
beon sold to the farmers., It is estimeted theot

on equal number, if not more, hes bion sold by
other agencies during this period,

The designs doveloped ot I, G S.1., which aru
being populerised in S.G. C-,aru[brea* demend in
other dcveloping countries. Through FAD/USDR/
UNICEF, rcquests have been reccived from Kenye,
fustris, Nepsl, Zembia, ctc. to whom the designs
haeve been sgent.

The programmes of SGC have attrascted intere
nationel organisations etc, to give assistance for
strengtheming this programme UNICEF has given en
essistance of about Rs., 50 lckhs for this progr.mme,
The Europcean Economic Community (EEC) has agreoa
to provida ss grant upto a limit of 5550 million
units of Accounts (U.i.) (Rs. 5,45.00 lakhs) for
finencing of the Intcnsive Grain Storego Project,
India, '

The FAO organized e seminaxr un Farm Grein
Storoge and 14 participants from the ncighbouriong
countries in the Far fost snd sbout 10 obgerver.
from other countrics participa ted in the scmin.y,
It was organized with & view to assist tho
participants to study the rcscerch e&nd devocluopment
work and large scale implementation programmu:s
on modernising storage fecilitive in rursl aruas
at ‘the formers' level. This wuould halp tham
to dovelop their obilify to plon and conduct

programmes to reduce storage losscs.

I
i
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s a part of the Fifth Plen programne, four
Statec Govermments of Andhro Pradcsh, Uttar Pradcsh,
West Bengal and Haryana, who intimatcd their accep-
tonce, arc being provided financial assistance to
sct up thuir own Save Grain Campoign tuams at
district and block lecvels for intensive populnri-
sation of scientific storage technique. The ossig-
tonce would be on a tepering basis and the Status
would meet the expenditurc entirely af ter the cond
of the Fifth Plan Period.

Further, 100 Farmcrs Training Centres have beon
included in\ a8 pprogrammc for promotingy scientific
storage st domestic level during the Fifth Plean.

The department of Food is meeting the cost of
appointing a Lady Demonstrctor at cach centre to
work in nearby villages for educating the ferm wo-~an,
to troin the instructional staff of the Cantres to
enable inclusion of storage in their syllabus and

to supply nocessary pasticides and publicity cquipmant,



st 48

IV, FOODGRAIN STuRAGe 89Y PUBLIC AGENCICS

As 8 major instrumant of national food
poliCy, the public egencies have comc to occupy most
vitel role in the foodgrains' trede in India. The
public agencies Consequently are involved in
the entire marketing process and perform the
functions of procurement, transportation,
btorage and distribution of foodgrains specielly
whest and rice, The function of storage is
toterminus with the entire marksting process,

It helps in regularising supply and thereby,

in regulating prices. The storage by public
sgencies is, consequently, of vital importance
since it not only heclps in conserving resources,
regulating supplies and influence the general price
level but also in evening out inter-temporal end
inter-spatiel anomselies both in availability of

foodgreins and their price levels,

In India, the public storesge function is
mainly confined to the Food Corporation of Indie,
Central Werehousing Corporation, Stets Werehousing
Corporations, Stete Governments end Cooperativas.
The Food Corporation of Indis, which wes set up in
1965, is the largast public undertaking handling

and storing foodgrains on behelf of the Central
Government.
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GROWTH OF STORALE FACILITIES. IN THe ‘PUBLIC SECTUR

The main public agencizs involved in the
storage of foodgrains viz. FCI, State Govts., Stgte

Wershousing Corporations, Centrel Warehousing
Corporation and Civil Supplies Corporatioins of
Various states, handle indigeneously procured and
imported grains for public distribution and exports.
The Stato Warehousing Corporstions and the Central
Wershousing Corporstion however store foodgrains and
other commodities on the custom basis.

The progremmes for expansion of storege
focilities with the public sgencivs were taken up
during the Sacond Five Year Plen Period. At the
snd of Second Five Yesr Plan period (1961-62) the
Centrsl Government hed owned storage capecity of
about 7 lekh tonnes. In the Third Plen it was
propossd to incrsese the cepecity t> about 3%
lskh tonnes with the public and cooperativa sec-
tozs. However, due to verious constraine, such
a8 shortaga of construction matiriale and equip~-
ments, difficulties in the scquisition of land
etc., the storege cepecity envieesged could not
be sccompliehad.

It wes only efter the crestion of Food
Cozporetion of India in 1965 which graduelly
took over sll ths storegs sccommodstion from the
Centrel Govt. by 1969, that public sguncies had
constructad new storags fecilitics to meot the
9towing demend. FCI lsunched successive crash
ptogrammes on construction of storsge structuras.
The other egenciss decling in foodgrains slso
followed suit end etepped up the construction
peogrenme. Howuver the growth psttezn end the
Afvaethents meds on new conetructions heve not
wetohell the demand in the pest decade or so.




In the absence of adequate covered storage capacity,
the Food Corporation of India resorted to large
scole open storege popularly known as cover and
plinth (CAP) storage. This CAP storage, which

hes been & new and chzap technique, hed become a
landmark in the storage technology developed by the
FCI to meet the emergency requirements for short

duretion storage of foodgr ains.

figency-wise growth of ownad storage copa-
City over selected years is shown in table b:zlow.
Year-wise position is given in Annexura I,
YABLE « GRUITA OF O4WEL STORAGE

AP R R4 HnglC nbedbics

— le

Year/Agency FC1 twe SiCse FCI+CWC  STATE
+WCgq wovTs,
1965-66 19.53 4,15 1,716 25,44 ¥,
1970-77 34.75 e .13 2.88 45,76 15.55
1975-16 54.71 12,38 8.90 76,07 18.01
l 1977-70 64.81 15.93 16,47 97. 21 18.01
Annuel
Compound
rowth rate
1965-66
to
(percentage)
‘ ——— — R

Overall storege Capacity with three public
agencics viz, FCI, CWC and SvCs hos increoscd four-
fold within » gpan of 12.13 yeers i.e., from 25 lakh
tonnes in 1965-66 to 97 lekh tonno in 1977-78. The
growth of storegc facilitics with state governmuntisg
or thuir ogenciocs hes been rather slow., The storage

" capacitise sveileble with Coopurstive scctor arc
lorgely of small size locatod in iniorior_rural
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areas and are geniurally used for storing agricul-
tural inputs likeo sceds, furtilizers, pesticides etc.,

It is relevent to mention thet only 60
Per cent of the total storage cepaciti.s with

Central Warehousing Corporation and State Were-
housing Corporations are utilisad for storage of
foodgroins by public agencics. The rest is used
for storing othor agriculturel commoditics and
ferm inputs, fgency-wise brecak-up of existing
storage cepacity in verious regions is shown

in Annexure II,

.. The growth of owned storeage facilities
with public ogencies in ‘general and FCI in perti-
cular, is likely to gein furiher momen tum in the
coming yeers. Totel storage requirements for
foodgreing in the public §ectar ere estimcted to
be 23 to 25 million tonnes. This aggrugste storage
requirement consists of a buffor stock of 12 to

14 million tonne and 8 psak operetional stock of
9 million tonne.

) As ageinst the above recquirements, the
built up storege cepacity available for foadgrains
with different agencies as on 1,4,78 was 10,2
million tonnes. Besides, a numbur of cons truction
pProgrammcs sre ip progress to augment the storage
Cepscities, Such progremmcs oare expected to.pru—
vide additional Cepecity of 4.7 million tonnes, by
the end of March J9p3, Agency-wiee programme-wisz

‘breeok-up could be seen in Annexure IIT,

Tencs . ailieis

Poodgreins are handled, trensported and
stored in  ags in India, Accordingly, the ontire
merkcting ond storege fecilitics ara attuncd to
bog hendling systom only, Existing storage

-

v
RS



capacities with public agencies in the country are
mostly in the form of conventional godowns,
suitaeble only for beg storage, However, since the
foodgrain by their very nature are amcnable fé;
transportation and storage in bulk, such bulk sto-
rage facilities have been brought up at a fow
selected centres. However, bulk storege facilities
in Indis constitute a very smell frection of the

totel storage eveilsbility with the public sector.

It is thus, spparent that so for the
country has been mainly dependent upon the tradi-
tional storage technology which pcrmitted creation

of beg storage facilities.

The dependence on conventionsl storege
toechnology could largezly be sttributad to the
pressing demands for storage and comparative
esase of provisioning, by local resvurcas as
cOmpared to the advanced technology of bulk
storege st-uctures. Moreover, tha exdsting infra-
stxucture fecilities, easy end cheep availebility of
‘labour, the axisting foodgrain markcting handling, trans
portation and storage facilitiass have been the inhibiting
factors in the edoption of modern or advanced
technology of bulk storsge, widely practiced in
developed countries like UYaA, Cenadas, Austresliaes.
Since foodgrains are not purchased by the
consumers in the grein form in the developed countrics,
these are handled, trensported and stora in bulk.
It ie only in Indie, Pakistan and Bangladcsh thot
foodgrains are handled in bags. Though, it hes
been rcalised that advonced storage tachnology
of foodgrain storege in bulk in verticel silos has
8 number of advantages the oxisting bulk storag:
fecilitics in the country arc meagur. Thesac bulk
Storage facilities, though existing for quite a
number of yesars now, havo not yct goincd wide
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populerily and have not becn used on large scale b:uceunt
of verious inherent difficulties. It is only gsince
early sevaonties that modern storaga technology

reccived some impetus and vertical R.C.C. Silos

are being set up at aelocted centres,

The types of storagu.facilitieg thet have
been created/plennad till date, are as under:

1. Conventionsl Godowrs for storage in bags
2, Bulk Storage Structures

Steecl Silos
RCC Circular bins
RCC Hexagonal pins

RCC Vertical Silos
3. CAP (Cover & Plinth) open Storage

Conventional godown is o rec tangul ar
structure known as @ "flat warehousg" sccording
to Western Terminology and as & godown in India,
-1t is suitable for storage of difforent commoditics
and foodgrains. Standerd basic unit of a convan-
tional godown is 5000 tcnne capscity. The 1ayout
plan of differsnt depot complexus ere gcneraslly
designad to conform to the Gonfigurations of the
lend aree end the inflcw nceds by roed/reil,

Being on a raised pletform, the standord
design makes it o rodent proof structure., These
godowns essentially for beg atorage, provide
immonse flexibility for storing differcnt grains/othcr
commoditiocs, difforent verictios of thc sames grein,
differcnt greins of verying quality ond condition end
is eccossiblo to both inflowa and outflows for any
means of trensport such as bullock-cert, motor
truck, reil stc. All the hond;ing opcrations in such
godowns aro purformed manually,

me of the storoge structurus with public aguncics
xhibits. VIII « X

cah be ssen vide




The dimensions of each godown &rv 21.8 mX
127.6 mX 6.35 m,, Foxr a 50,000 tonne capacity unit
cuch warchouse is divided by solid partitions into
three equal compartments, Thz rated capacity for
wheat por building is 5000 tonnc when the brgs
ara stecked.15 leycrs high,

The conventional gddown for grain sto-
rage in bags are designed to fulfil the following
ruquiremants

i) entirely weathur proof
ii) ges tight to enable fumigation of
entire contcnts
iii) proofed against entry of rodents,
birds and subsoil moisture and
iv) provision for netural eeration.

Most of thc singlc span modified conven-
tionol godowns of 5000 tonne capacity and more
generally ssetisfy the above conditions by provision
of thce following spccifications : -

i) £loor : The main considerstion in the design
of floor is the loed factor end damp proofing. The

floor is dasigned for peck losd fector of quintal
bags stocked 22 bag high.

ii) Hzaigh f R t In the cese of cnnvun-

tional godowns, the clesr height of roof over tho

floor at the longitudinal walls is 18'6". This is

boscd on stack huight and the cloar space requircd

for operetional purposes, Considaring monual

operations standard stack height for design purpose .

should bec 16 high leaving a clear huight of 4'6",

This provides additiomal spoco at poeck scasons for J
stocking 20 to 22 bag high,

iii) Waolls ¢+ In the prusent bag stor agy struc-
turcs the stendard thickn:ss of the woll is




13¥2" (1,2 bricks in cement morter 1:6) with cement
plaster on either side, and the roof rests on ACC
columns. The godowns of 5000 tonnes generqally have
three compartments seperated by twoe p.rtition walls
in addition to the two gable walls., The door opening
is covered by rolling shutters and ventilation is

covered by glaze shutters.,

iv) Yidth of Platform : Gencrally one side plat-
form is adequate and the width restricted to 6°'.

On the other side, platforms can be provided, for issue

purposes, only in front of the doors.

Bulk Storasge Structureg :
Steel Silos
ACC Circular Bins
RCC Hexagonal Bins
RCC Verticel Silos

There is no standard bulk storage design
which could be adopted for sll locations and for
@ll conditions in India. There are wide variations
in the specifications of designs so far used.

Steel si1los at Hapur and Calcutta were built farst,
followed by RCC Circular bins at Borivilli, Manmad and Kanpur, Steel
silos are considered obsolete in view of its high requirements of scarce steel.
RLL Lircular Bing : :

ACC Circular bins are for small storages
i.e., of capacity around 4000 Metric Torines. These
bins are circular in shepe and are constructed on the
platform which is kept 3'6"(1.1m) above the ground.

The diameter is 77'-4+ and side walls ere 35'-0" high.
An RCC dome serves as the roof over the bin, The
Flooring congists of R.C.C. slub lcid to slupe over 3"
(75mm)laycer of lean concrete 1:5:10. A layer of
polythene/alkcthone 700 guuge is sandwitched betwsen
lean concrete and sand filling underncath,




The feeding of the grain to godown is done
through a pneumatic plont. The grain is dumped into
a hopper from where the pneumatic cquipment forces
it to the bin automatically, Similarly when the
grain is to be taken out the same pncumatic equip-
ment can be used. The aeration is done through a
aeration duct. Fumigation is resorted to through
t/2"(12mm) dia G.l. pipes inscrted at equal inter-
vals on the periphery by mecns of stainless steel
nuzzles. There is also provision of recording
temperature inside the bins. RCC Circular bins
and hexagonzl bins heve the inherent limitations
of slow receipt, despatch; storage of different
vorieties of grain and drying facilities. Thoere-
fore they are found to be unsuitable for high

turnover operations.
RCC Silos

Subsequently, ACC Vertic:. silos were tuilt
at Faridatad, Neraina and Calcutts port. These new
system of vertical RCC Silos are similar to
Western grain elevators and are constructed in
concrete reinferced with steel. These are quite
tall and having large diamcters depending upon the
capucity which generally is beyond 10,000 tonnes.

A conicel hopper bottom is provided at the bottom 13'«4"
above the ground. The feeding is done from the top
by a feeding conveyor which receives the materiol

by a belt conveyor connected to a hopper in which the
bags arec cmptied. Similarly reclcimation is done by
& conveyor running underneath the hoppers. These
conveyors ure fully covercd from top and sides by
AC/CGl shects. Aeration is done from the top

by aeration fans, installed in tho hecad house and

the air escapasa through the openings in tho

hopper bottom., These silos are also providcd with
the temperature recording system. Recently improved
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type of these designs arc being built in Punjub & U.P,

Compared to hopper bottom silos, the flat
bottom h.s 25 percent additional capacity. But it
hus the liwmitation of slow emptying and use of hand
labour in cleaining out., Therefore, to achicve high
throughputs the feasible preposition is hopper
" bottom vertical silos with ouilt in clectrical and

mechanic:] equipmernt for gruoin hindling.

Vertical silos, which have bzon recoonised
as thc best form of bulk storage from the point of
view of better acration and faster handling are quite
expensive. These form part of the overall system
and are not mutually exclusive of handling and
transportation system. Thesc nced to be adopted, if

at all, at strategic locations like ports etc. only..

LatsPe (Cover And Plinth ) Sterage

CAP Storage or open storage techniques
were dev.scd and developed by FCI to store stocks in
space &available in the warehouse compounds. CAP
storage was cvolved out of necessity as a short
term meosure for transit purpose in 1971-72. It
has all the essential features to meet the urgent
need of stovages in arid arcas and low rainfall ®rcas
for all cevcal gruin which are hardy and non-hygros=
copic. CAP Storigo is @ simulatcd condition of pucca
godowns., It provid:s reasonable protection ajainst
normal weather conditions and pests. However - © 5toe

réage requires more carc and efforts to preserve stocks.

In CAP Storage, the grain, largely whcat, is
storcd in bags on brick plinth with wooden crates.
Eech unit containing 1500 bags “n number and 15 to
20 bug high, in pyramid shape more or less, on an
arca of 20'x30'. The stacks arc cuoyered with black
polythens covers and tied up with nylon rpoes againot .

wind and storn,.




CAP Storage or open stuca.e technique
which can effectively be controlled by rcqgular
ingpections of surrounding arcas and fumnigating
the rat burrows., It cen also attract bird trouble
which carn be controlled by regular usc of bird

scarer and beat of drums and empty tins.

The stocks can be givan reqular asration on
fair weathcr days to help m3intaining satisfactory
condition of stock without causing discolouration,
damage and rancidity.

The success of indigenous procurcment in
surplus sfatel, depends to a grcat extent on how
.quickly the stocks are moved and stored. It is
difficult to move all stocks from procuring centrcs
due to limitations in rail transport facilitiecs
specially supply of wagons and capacity of railway
tracks. Under such conditions CAP Storage has
Provod oxtremely helpful and it hes occupied a
key position for peak period storage requirements in
many states.

RIA_FOR_SELECTION UF APPROPRIALE

_H A L )i N -
.2nh & BULK STORAGE FACILITIES
0. s ] c l . o g 9 I » :

Choice on the selection and recommendation

of appropriate storage technology suitable to Indian
conditions is influenced inter-alia by various
foctors/criteria which are enumerated bolow : -

i) Whether the grains arc ruquirued to
be hondled in bulk or in bags ?
ii) The likely period of storage,
purpose of sturage and typo of gruin.



iii)

iv)

v)

vi)

vii)

vidi)

ix)

x)

Wheather the storage facility is mgant
exclusively for a particular grain

or different grains 2

Involvement of capital investmant.
Initiel construction costs vary
considerably because their being either
capital intensiva or labour intunsiva.
Operating/recurring cost per tonnc of
grain handled in different structurus
depending upon possible turnovors.
Storage-worthiness of differant
structures or storability and incidsnce
of storace losses end preservation costs.
Opereting returns from diffurent struce
tures in terms of savings by not hiring
privete sector capacitias.

Demand time for storage faucility and
construction poriod required for
different atructurcs beforc becing uscd.
Existing type-mix of storage facilities
and ]
Abovc 811 the existence of the typos of
infra-structural fecilities end practiccs
of murketing, transporteation eand storagec.

Lomparetive fconomice Of Bag And Bylk Storagn
Comperative economius of bag vo.sus bulk

storage facilities could be avaluated in the contoxt

of various sulecton critoria mentioned in the ,

. foregoing pers. These could broadly bu discussud

undor tha following purameters in viow : -

i)
ii)
iii)
iv)

Initisl Invostmoent

Construction Poriod

Storability and Prcsaurvotion Cost
Opocrating Cos® and R.turne.




For thc saka of convenicnce and bettor
comp@irison, comparativc economics arc coﬁsidurud
" for units/complexcs of 50,000 Tonn:s with all the
infra-structural facilitics such as railway siding,
ancillary building etc,

i) Initial Inyastmant

It is estimatcd that thce initial capital
congtruction cost per tonne inclusive of costs
of engiheéring services/supcrviszion and contigencics
are § -

i) Conventional
Godown complox 400
ii) Bulk storage

© structures RCC
$ilos (Inland/
Interior) 1200
RCC Silos (High
Turnover Port
Silos) 2500

Silos arg highly capital intcnsive as tho
initial construction costs including cost of
provisioning mochanical handling ecquipment havo been
cetimatcd to be around f. 1200 per tonnu for inland/
intorior silos and A, 2500 per tonnec for high turne
over Port Silos. Comparatively, conventionel godowns
erc much loes copital demanding.

Noverthelocss, it is reclevant to point out
that initiel capital construction costs on bulk
storage structures ar. not the only costs iicoej
rrnation of silos wlone would not bc adequatc.
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To meke successful gpesations and uiiligasion of such
bulk storagc structures, matching paroilel infrae
structurc facilitics would ulsu huve to be creaied
4t huge investments. In Indio, such mutching foci-
litics for bulk handling und transpourt: tion ure not
ayailable.

ii) GQopstrpction Puriod

Tha estimuted period roquired in constructicn
of differcnt types of structurcs is

honths)

TYPE mpatu- Construce Total
tory period tion period
- period

Bog Storege Structurps

Conventional godown

complex 6 18 24
Bulk Storzag Strycturcs ' :

RCC Silos 6-12 36 42.48
NOTIES :

i) Preparetory period includos tima roquired
for finalisation of designs, drawings, teondoers
ctc,

ii) Construction period describgs the poriod
from the start of thg works till thgir com-
plotion in all respects.

iii) In case of conyentional godowns, units
being of 5000 Tonne cap.city, it is possible

to porticlly usc some units cs thay utet complctod
aven before tho complotion of al) works on nll units

ili <) An Luspryagion Costs in ¢ dcpot
Suitobility ¢ complox,

It is relcvant to consider this hasic factor of

suitobility of differcnt grains for diffurunt storage

e

e e
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facilities. Bucause of the grain charac terstics,

bulk storagu facilities are: not suitoble for storige of g
milled ricc, som: millets and pulscs for which bag

storage is most appropriatc. It is only for whcot

and other coroals including their milled products

that bulk structurés are fcosible end suitablo.

Storgability:

Thostorage worthiness of various stowrag.
structures is another importanf factor which
influcnccs the choice on adoption cf differunt stuorage
tochnologioes for futurs constructions of bag or bulk
storage fucilities, if buffer stock aro likecly to be held
foer periods beyond 3 tu 4 ycaxs., 1t is acceptcd that
grains storecd in bags arc rolatively more succeptible to
damage by pusts. Even with all tha pracautions,
therofore, therc is a limitation of storage sp.n of
grain held in bags.

Technical opinion about storage in bzys in
conventional godowns ravesls that grains can be Fupt
satisfactorily upto 2 yrers under most suiteble dry
climatic conditions. Hawever, in coestal arcag detio ration
is faster and grain can bo stored for period varying bet -
ween B and 12 months only. On tho other hand, the shol<
‘life of the grains stored in bulk structurcs (nem.ly
siloe) can be upto 5 yoors practically without
‘ony damoge irrespoctive of the locatior..

No procise data is availablec about tho losc
of wuight in storage in difforcent storagce structurcs
for storagec of greins over varying durntions, Thy
eatimated loss lovels indicate storage loss of akbout

. "Handling & Storugae of Fuodgruing"-ICAR Fubli~
cations, Nuw Dclhi. Author Dr. S.V. Pingale,
€d. 76. : ,
1
- e A ——
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1 purcent in cunventionol godowns for storage over .
pPeriod of onc ycor while thesc luss levels nre cutimet.od
to bs 0.2% in casc of bulk storage silus ivrespective of
. period of sturage. Considering thise custimotes the
conventional godowns would cntail comparatively much nmore
stourage losscs for holding buffer stocks for longer
durations. Such storage lossos beyond aforcsaid levels
cunnot be ruled out for stordge poeriod exceeding onc
Year in casc of conventional godowns though thuse would
remain constant in silos. Thus the incidence of storage
losses and tonscquont proservation costs arc much lowsr
in bulk storage structures compared to counventional

godowns,

Roalising the noed fcr holding buffer stock for
longor durations it is felt that foodgrcins, if storod
. An conventionsl structures would nocessitote rotaticno:
problom aftor every two yczrs or so and thorefore canvene
‘tional storage tochnology may nat be guitable for
"buffer managoment. In bulk storagc structures such rotie
tionzl probloms can bo avoided and opezrational and handling
costs can bo rceduced. In fact the advanced storagz
technology provides the answer which is technically most
suitcd byt for considurations of hug: capital investments
not only on silo structurus but on crcation of parallzl
facilitics and nuud for drastic change in the ontirc food-
graing marketing and handling systems.

Bograting Costy And Roturns

Another important consideration which requircs
adoquatc attention is thy 'operating cousts! in
bog or bulk storage facilitius. Ecounomic viability of
various structurcs would be morc influcncuad by the lovil
of operaoting cousts pur tonnu as thosy indircctly doturming
the operating roturns. Such dporating costs vary
substuntially in bag or bulk storauc facilitics because
of thuir being oither mare copitcl and luss labour intgn-

e e e e e e S . .
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sive (bulk facilities) or less capital and morc labour
intensive (conventional facilities) and operations being

pexformed ei ther mechanicelly or by manual handling.

Considering costs of various factors such as
storage lossecs, grein preservation, interest on
initial capital investment, depreciation and maintenance
costs etc., it might appcer epparantly that the opcrating
costs would . less in case of conventional godowns
due to their being labour oriented. But
operational c¢conomies of larger throughput with less
handling cogts, storagc losses coupled with less proser-
vation costs mnake the unit costs go down considerably with
ecech additional turnover in case of silos, The
handling ceprcity of silos is very high and it is
likely that these structures have more then one turn-
over. In thc absence of adequate expcrience on opere-
tion of silos or integrated bulk handling, transpor-
tation and storage it hes not been possible to
quantify those returny. Nevertheless, thess ere

expected to Lo comperetively much less.
Adventages =+ Modern Storggeg Taghnology
Same advantagcs of integratud system of

handling transportation end storage can be dascribed es

under ! =

i Handling of grains is quicker
ii Thuere is nn access to rodents and insec ts;
iii Acretion end fumigation in bag storoge is

very tedious ond slow because of the gunny
bag cover. In cese of bulk storage, the
troctment of grein is direct and more
efficient. The eeretion cen be controllud es
it is mechanicol scration through perforated

pires 3



iv Effcctive usable arca compared to total arec
is 70-80% in the casc of bagg.d storage and
90-95¢% in the cuse of bulk storago;

v Lend requirement in cuse of bulk storage

is much less cspecially when silos arco

used. In case of silos land required is cppru-
‘ximately onc h:ctero of land for 20,000 tonngs, whcrcas

it is 3.6 hcctarcs for the same stourcge in bags ;

vi Onee bulk storage and handling facilities arc
eavaileble, bulk movoment of grain will be
chegper by rail or road, and less timoe-

consuming end less open to pilferago, enroutc;

vii More importantly, wherecas th. foudgrains can
be stored in bulk silos up to threc/five ycers,
the foodgreins stored in bags in flat stores
erc roquired to be replaced/rotated every two
yoars as they dctaeriorate in quality very
quickly ; '

viii Evon though the initicl cost cf bulk silos cr
other bulk storages and provision of mechani-
can hendling equipment is high, tha operational
cost is lower. The mein clements providing a
reduction in cost are ¢

o. Elimination of bogs (during Storage)
b, Dunnege not requircd
¢, Lossce considerably reducud

d. Loss ocstablishmont and handling cost.
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 NEED FGR_SELECTIUN/ADUPTION OF_APY OFAIATE
STURAGE TECHNULCLY

It is particularly in the context of
country's shift._frum the era dominated by scure
cities and imports to an era of surnlus production
and consequent increase in the magnitude of
transections and stocks built up with the public
agencies that the need for advanced storage
technology has been realised. Unlike in the
past grain stocks are required to be retaincd in
storage for much longer periods now. Estimate
of age of wheat stocks already held by public
agencies has been reckoned as more than three
years. Moreover, the management of buffer stock
of 12 to {4 million tonnes‘on a permanent busis
over end above the p eak operutional stock level
‘of about 3 million tonnes has c<lso necessitated
recongideration of the need for appropricte
storage technology and planning for future cons-
tructions,

‘ The need for further augmentation of
owned storage facilities with public agencies
has bsen increasingly felt. The overall storage
gaps have been identified to the level of not
less than }-4 million tonnes. The choice of
storage structures bag or bulk, has attracted
attention of all concerned, beciuse of wvaried
implicationsif switech over is contemplated.
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IMPLICATIONS AND LUNSTAALNTS ON SHIFTING
TO_APVANCED STORAGE TECHNULUGY

Although, it is recognised that the
* advunced storage technology of handling, iranspor-
tation and storage in bulk will have @ number of
advantages yet a number of constraints restrict
the puce for shift from the traditional technology
to modern technolégy.

These are briefly discussed balow:-

i) Prevalent marketing practices and the
"  complete range of*Bferations from
essembling to distribution viz. cleaning,
weighment, handling, transportetion,
storage, and distribution are principally
) designed for bag handling, All such
. operations are done mostly through
| manual labour.

Mechalisation of all such operations
would have adverse repercussions on
the employment of sugh unskilled labour
force which is available in abundance
in India,

ii) Bulk storage systems farm psrt of the
overall system and are nci mutually
exc lusive of handling and transportation
syatem, In the absence of bulk handling
and transportation by rail or rued
{Bulk carriex/trucks or vehicles) systems
to feed the silos, there would obviously
be under-utilisation of such facilities.




iid)

iv)

v)

vi)
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Silos are highly capital intensive
installations. These also require huge
investments on creation of necessary
other related infra-.structure facilities.
Under the present conditions diversion
of the scarce capital resources to this
sector may deprive other equally or

more important sectors to have required
investmant.

Unlike in other advanced countries large
scdle or collective farms are rare in
India. Instead fregmentation of farm
land in India is rampant. Much of the
grein is reteined by farmers/traders

for speculative motives. HKs 8 result
thers is inadequancy of bulk or large
scale movements of foodgrains from fislds
to the markets excspting in few surplus
pockets. Under such suitations availing
of economies of large scale operations
through bulk storage may not Le possible.

Psak marketing periods both of Rabi and
Kharif crops &@re concentrated over a
short span of two to thrce months. Bulk
movements and storage may bs justifying
tha costs during this period but use of
such facilities during slack or lean
periods may not be economical,

Inadequate availaobility of high level
tochnical skills to oporate the bulk
systems, likely constreints on availabi-
lity of construction muterials such aps
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cement, steel estc., the longer time span
required in sophisticated constructions ete.
would restraint the progress of any such
switchover.

Since constraints on immediute switch over
of the storuge technoloyy would be too wany with
severe repurcussions on the economy, it has there-
fore been considered appropriate that such a trans-
formation be introduced steadily and in a gradual

manner to suitably fit in the Indian conditions.

In the light of various constraints on the
exclusive adoption of advanced technology of bulk
storage systems which the existing set of conditions
do not warrant, the problem of choice of appropricta

storage tochnology assumcs vital importance is storage
planning.
SIEPS TAKEN FGa_THE INTROJUGTIGN 03 ADCFTION

Of ALVANCED STORAGE TECHNOLOGY

A few silo/bin structures huve been set-up

in the past few years on expcerimental basise At
present, bulk storage capacity of 3,83,000 tonnes
exists at twelve centres in the country. In
~addition a programme for construction of additional
silo installations has been initiated with the
financial assistance of the World Bank under Whecat
Storage Project. Under this project five R.L.C.
Silos of 20,000 tonnes each are being constructed
in Punjab and U.P.

Bulk transportation of grain is an ossential
element in 2n integrated system of grain rocurement
and storage in bulk and its distriiution in bhulk




or bag. To enable proper link up between produ-
cing ared silos and distribution silos and clso
to enable operation of an integrated bulk hande
ling and movement system through all the stages
a Pilot Project hus also bren taken up recently

under the World Bank Assistance Programme.

Under this project few rural grain pro=
Curement centres &re expected to bc provided
with facilities for mechanical handling end
portable grain handling equiprient in Punjab,
Haryana, Uttar Pradesh, Andhra Pradesh and Tamil
Nadu. Such proposed facilities would eliminate
the need for bagging and the grain woyld be
procured in bulk and transfecrrcd to the centros,
Alternatively grain may be delivered directly
by the farmers to the procurcment centres where
the greins would be graded, weighed &nd conveyed
intc the elevated steel hopper bins where it
will be kept in bulk until bulk carriers/trucks
transport it to bulk storage points. The pilot
Project also envisages provision of bulk road
coriers to move the grain from market yards
to the nearby railehead terminal. Programne
for improvisation of flat bulk railway wagons
for cerrying bulk grain and provision of special
bulk grain wagons for one unit train has also
been envisaged.

Construction of two more high-turnover
R.C.c. Silos in port areas of Madras (25,000
tonnes capacity) and Huldia (50,000 tonne capacity)
have been taken up under the World Bank Asgistance




Programme in the second phasea.

Construction of bulk-cum=big ¢torege
gtructures at about 20 centres in various stalcs
is also being emborked upon., Such storage
structurces are counstructed for the first time in
the country. These structurvs are expected to
provide dual ecundmics of bag and bulk storage
88 the name itself highlights. 1In stritt scnse
of storage technology these structures caunnot
either be classified as iraditioncl or advarnced.
As discussed later such structures could approe
priately be grouped under 'Intermcdiate Stcrage
Technology' as it incorporates characterstics
of both the traeditional end advenced technologius.




APDRUPRUATE STORRGE TLCANOLUGY.
SULIT 1, 11 CONDIT 100

Conventional Storage'tnchnology most suita-
ble for bag handling by manual labour, on the one
hand, ond advonced storage technolcgy of bulk sto-
rage in vertical silo installutions highly capital
intensive ond suitable for mechunical handling, on
the other hend, are on the cross points in so far
as choice hus to be made in thelLontext of prevailing

Indian conditionsg.

The economic environment is fast changing
when.one notices large scale urbanisation, techno-
logicel advancements, rise in standords of living
@nd additions to knowledge of human nutrition.

Un the food management front the Govt's decision
for operation of fair size foodgrein buvfer calls
for the nced to change the traditional methods of
h=ndling a2nd storage of foodgrain to keep puce
with the changing economic climate and in order
to speed up ond accelerate the puce of operations
on handlino, trans-ortation and gtoragg. Conven-
tional storage technology though relatively much

less capital intensive cannot be considered
appropriate in so far as it restricts on *he
operational efficiencies and economies of lorger
throughout apurt from poor-storability for longer
storage periods and unsuitable for changing

enwvironnent etc.

Advanced storage technology, though widely
#dopted in advanced countries does not exactly fit

in the present set of Indian conditions unless
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introduced in a phused manner. #demovel of various
constraints for the siccessful cperatien of udvunced
storage technoloyy necessitates brining about
busic erconomic decisions leading to fundumental/
structurcl changes in the foodgrains m-rketing,
handling and movemnnt systems. Such changes

would mesn enormous involvement of investments.

It is considered appropriste in this context,

to think of a via-media whereby we may have the
advantages of advinged storuge technology and

yet not heve to invest so much so vs in silo
cunstructions and related infra-structural requis-
rewents. Such an approach suggests adoption of

8n ideal combination of conventional any advancad
storage technology for all future storage cong=-

truction programmes.

With a mixed strategy in view, decigns
for "Convertible = bulk - cum = b:zg" flat storage
structure were once considered may be quite appropriate.

Buch structures were to provide bagged storage facility straight=

avay & con\verted. later, into bulk storage
with certein additions alternaticns and mecha-
nisation etc. They cost comparatively less than
silo installations. S5uch a technoclogy envisages
congtruction of basically wide span structuras
essentially to hold substantial qucatities of
grain in bulk. Initially used for bagged storage,
the capacity fer bulk storage will be much more.
Mechanical hendling facilities could be incorpora=-
ted lator for intake and issue of gruin. For

practical considerations, therefore, the building
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works necessary for the werehouse portion only are
to be constructed for the present and additional
construction works and mechanical equipment insto-
llations could be carried out when bulk storage
and movement ure introduced.

Since considerable steps have olrecady been
taken up in the dircction of developiny bulk
handling and transportation facilities in major
surplus states it is considered that the adoption
of ® prmediatg OStorage Tgchnology" of "Bylk-cym=-
bug" storage structures with the provision of
complete mechanical handling fecilities, may be
appropriate in the context of Indian conditions.
These structures would be open to the choice of
storing grain both in bag or bulk form, depending
upon developn nt of infra-structure facilities
from region to region and actual neads fiom time
to time. These facilities could also better meet
varying requirements of procurenent, distribution,
long-term buffer storage and rotational needs of
stock either in bulk or bag form and would elso
well suit to requirements of both surplus or
' consuming/deficit regions.

L Bulkecun-beg storage structures would faci-
litcte receiving and despatching the focdgrains
both in the form of bulk as well as in bags.
Arrangements for aeration and fumigation of grein
end temperature detection etc., could appropristely
be made bused on the successful experiences of
Augstralias wheoro this technology is being practiced
for over two decades.

(. B a— ) .
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In effect, such wurehouses would function
like silos providing the semc facilitics at
reduced rate of handling and at a substantially
less capital cost. A begining has already been

made to set up Bulk-cum=-Bayg structures at 20
locutions in the country under the World Dank

Assistance Programme.

The storage gap identified today is primarily
due to the increased storage requiremcnts for
holding buffer stock of foodgrains by public
agencies. Dperafion of buffer stocks would avoid
emergent needs for f@ste /rapid handling of
foodgrains to rush stocks immediately wherever
required in times of sdversities. Storege planning
for all future constructions should not only
consider the choice of storage techniqgues but
8lso economies of scale which flow from different
capacity godouns or complexes. In this regord
perticularly large #ize units/complexes are
suggested to be set up depcending upon requirements
from region to region.
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Genszic Vomo of)] Malorials of Specific namus in TYPE Lspe- ,'3'“1"
$truc ture/ Construction use elong with Rsgions} Shope Tn- "Out- Fic  Por- {*1% ltest 1ir
Conteiner (j4oor door ned teble in ate
qtls. of
struc-
ture
1, MUD BN Mede of h\;mt or :u-
unburnt cloy atke
Matay | A1 Stetss Pot / - = / 0.,4-1.2 Thzoo
Nand / - - / 0.5-2.5 M,6.20 Yours
Golalu AP Pot
Unbuznt clay mixed Kothi Bihar Ovel, Cylinde-
zicel or
Chimnsy shaped
with s hole
slightly sbove
the buse; with
cireuler lid;
slightly slee
~veted from
ground
~do- .':"“" Punjeb \:u:o:: shepee / - - / 0.0-1.2
un neluding Lo s
P ::::::‘ Shimnuy shaps
- e e . h i Punjebd Squere or ab- / - / - .
Kethi ue long ususlly
- slevaeted from
. ateund oz 15 ¢sn
’ igher plinth .
Unbuent pond sley Pesti Punjab Box shaped; mey / - / 1.0-2.9 -
hove portition i
.._' C . foends  Drrises .
Bengel
l”ﬁﬂ(l MWD Same se thoss ef Puse bin Sieiler to mud / - / - Sedd ? i)
ous bin byt with bin Predheq
polythans file [ lrﬁu-
enbeded vithin the i sa)Cost of
walle uwunt
ro four
. nn‘ f”-
3. PUCGA ROTHL Beick easenes. Pucee Punieh Siailer to Ketsh
) T ketns b S I B
T fucoe Punjad Cylindesicel / /7 / - 1.60-180
Ihukari :
Poartition of um, Kanojs Mysers Rectongulor / - - 10-100
seemp with walle o
120 a0 to 100 o0
Meaight _ .
Bnell soome Kothe Punjod Reslenguler, / /7 / -  M-M0
® asonery (" 4 2:”. 089~
t
o‘on’u.
groin boing
stozed in vppar
. oterey «
Beiek Mesensny Ketde » / - -  §0-200 N, 8940730 1§
. : lo&, Veozs
WL el ! . h.2748/7.0
N unﬂl.t‘ -
etel 1976)
3. BB/ Uuiu (13 u"m Palle Bibhes
R )i ] leiting te- lonui
TRt 1“.3 u: straw Dholi )
e . s, basbee - . "
it dote "“. leaves Oziene tyltndu“ol‘ / / 220
::: n:n M'uu bhags Punjod
§ slstuse for
::.: M"’“:- :-‘tt‘ H::on
sing of welle ongn
. Gymni
Contd, o,



Sowrce 1 Excopt for the zufesences cited,
the zeet nf the deteils erc frem
1) Rem sivun ot o) (1966)
?) Dur ficld etudies{1979%)

.
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1. 2. ). s 5. 6. 1. 8., 9, 10, ",
wtrew rop.s Mura Biher Straw Lundliy ozxal
- - / 0.8-2.2
Purs Orisuo shopud
Mudha Koghmir
Kacheri Hysors
Latna
Moode
Wally, roof strew Puri nP Lylindorical - /7 7/ - 3.0-15 R, 10/ Ong
floor-mud or Polgada rnesam ton Yeur
stenu
Madu of strew Golgher Biher
zopas builit on .
elovoted Patai Orises
plcteform Kup Punjab
Roop Cenicsl Kupao, Tomil-
Meeol, Neady
Soir,Pctterd
Romboo Buttsly AP Cylindogicel / -/ 8-12 N, 4515 T:o-
Six
Riassed plateform- Cylindozival - /7 /7 - 30-260 yuazs
:lﬂaform of tim- dhpkani Bgngnl
of planis,bom= Dholi o2 Biher
bu: or tamboo ' bhols Dalhi
oplite wally o
timbor or baemboo Kene Rajesthen
matting or stems Paston Vindhys~
af *lkri® floor redush
ond will agze Gudo Mahsseshtrs
plestored with Gads AP Cylindarical - / / = 5,6-%00 R, 40-45/ Th-
mud tow dung. Roof tonl{Lip- gzes
eonical fromo- ton ot to
wozk of bembae ond ' el fir-
thatchod with dry 1974) teon
weods 02 sl thy of yrs.
wheot, Podiy ate,
Pelmors strips with Guamy AP Cylindozicol / - - / 0.8-13 A.6-80 ‘Two 10
€ow dung or muc losting Fivo
yagre.
34 IWPAUVED Sem. s Puri roised ap Cylindugical = /N /7 - 1013 Mgy v lene
Pusi putcs plet:fow Thokke Punjsh Cguncutcol or , . - 7 upto 90
4, THeKKA Cloth funny ar cotton ur obleng
. . nogunny cloth
G han G Linal: supnortod Pells o Punjed / - -/  10-20 A.100/ton
THERR A by virticol bomboo HWepur u
end is socursd to Thokke
the suitel trough
§,9J00¢ 4 dood, Kether Keshmiz Reotongulas
STRUC TUAL pletafazn / - / « 3,0-360.0
izeh WP u¥ faisod 60-90¢m
Kozels sbove graund
Pethozon Kuzols prT / -/ -  4,0-10.0
dolpuss Kozels -go- / -/ -  30-200
6. Tld DRUNS Tin Tin drums /1l Stetce $queso / - - / vpte 0.20
1570l BaunS $eol 01d oil dzume * Brue / - e / 1.%0evy. ?izn/ Yan
. years,
5. 0TCEL wlus Sten) fetal Bine ':nj.n Brun ) - / 20 evg. %.330/ Ton -
ste. ton ycess.
9.CenenT Bing Coment,tzick Comont Punjab Reclongular / - / -  300-30.00 %500/ Ten
Bin P ose, Yon yre.
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1. WYIIETI AL
PeRbt iTAGE welont Lubb aHEAT
6.No;: Structure Finel imut d
DATA SUURCES for sranking - %
{ A 2 { d..1 & i [V 4 g3 L1 A {
{ s c*:ls{3‘6{:}6{3{5{376(73{6‘::c {
‘Hon- Nnn-:ﬁon-(ﬁcn- Mon- Mo Mon Mon- Mon- ‘Hon-(nan.(Mon-(Hnn-(nnn- Mone (Hon- {
the the ; tha (ths the (nt(ths(tha (th. the ; ths (thn (tho (thl (thn ‘tm 3 Monthe ( 6 Monthe
i!to- Stnzﬁto-‘ha-‘Stn-(hn(StotSto-(Stn- (!tn- Stno( $to; Sto- Stn-(Stn- ‘Mo- Storege Storage
(To9e rngc‘nqo(roqc(rcqu‘? (¥8-(rage rego ‘roqo(:aqn‘uqa‘“q.(uqc(roql ‘up :
( { o9 ( T (
1 { 1 ( 1' | 1 ( 1 ( { ( 5
{ { (9 ¢C « ( ( { (
. Wud Bin 3.08 6.12 1,20 2.43 4.60 9.70 2,08 3,72 2.30 4. N2 3.08 4,32
2. Inprovad mud bin
0.46 0,58 0.2) 0.26 1.11 1.92 11 1.82
3. Pucce Kothi 1.06 3,43 1.90 4,84 1.98 4,04
4, bteel drumg HEPS I F 1.30 2.80 .30 2.80
S, Matel bine O0,6%0.74 0.31 0,24 0.78 1.7 0,50 1.00 1,49 2.00 0.18 .00
6. Bage in bhuse 3,71 3,31 G.07 0,09 0.07 0.09
7. Room bulk 1.22 2.40 1,20 1,20 3.10 2,089 . 222 2.99 .22
8. Room bag 1.38 2.0 2,20 2.9% 2.3 5,37 1,39 2,10 2.90 4.49 1.98 4.9
9. Treeted bag 0.28 0,50 0.8 .50
10, Loment bin 1,29 3.89 1,11 1,02 1.3 3.5 1.83 ER
Bads aguxcs dataids ¢
1. Aemaivon et ol (1960) 6. Punjab Study, Raf. to Pingals (1976)
3 lutahd (1966) T, Briveteave at ol (1973)
3. $hatnager at sl (1978) ¢, Girian ot ol (1978)
4, Kheze (1976) $, Vileon et o1 (1970)
6. Pant dagar Study Ruf. to Pingole (9976) 10.0us field susveys (1978)
dadsa :
1. The stesl bine and metel bine referzed to in Bhatnegar (1978) oppess to bs the
S0Rs ancapt that the former ere sanufactured by PAU end tha letiar by o privete
fism; sc thay azu combinad,
3. Soms of the estimetos which did not spress to be competibls with the
genexzsl pettarn heve beon ignored.
|
l
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PEACENTAGE WEIGHT LOSS
THS ORAGE=Ph
Final
5. ﬂﬂti“
No.} Structure DATA SOURCES netes
used
for
" 2. 3. 4. 5. Ran-
king
‘O "Ud bin
(GOI.IU) 1.60 1.73 1025 1.73
2. Pucce Kothi
3. B.mbOO/
Straw
3A Puri 2.70 2,21 2.70
3D Gummu | 2.66 2.66
3C Buttaelo 1.95% 1.95
3D Gede 1.86 1.86
4,Ilmproved Puri 2.00 2.00
S.ROM ¢
bulk 2.52 3030 2.52
6.Room bag 2.78 3.47 2.7e@

T.Mastal bins 0.3 0.30

B




PERCENTALE WEIGHT LUSs
£ MUNTHS ST0R,.GL-P DDY

S. .
No.} Structures DA T A S {0 U R ICES Finnl
1‘ é. 3. d. 5.
1. Mud bin
(Golalo) 2.54 2.55 2.54
2. Pucca Kouthi
(Kothi) 1.69 1.69
3. Bamboo/
. Strow
3A, Puri 2.70 1.99 2.49
3B, Gummu 4,95 4.95
8C. Buttalu 2.66 2.66
3D. Gade 9-30 3.50 2.64 * 2.64
4. Improved
Puri 4,60 4,60
5. Rﬂom Bulk 3.11 5029 3.11
6. Roam bag 3.77 8036 ' 3-77
ENTAGE WEICHT LOSS
EBE% Hid § NTi =Paddy
l , _
No. | Structures DiT A S OURC.ES . Finel
1. | 2. 3. 4. 5.
1. "Ud ‘bin
(Golalu) 2.54 3.15 4.2%  3.15
2. Pucca Kothi
(Kothi) 1.79 1.79
3. Bemboo/ '
Strow
3A. Puri 2.34 1.29 3.34
3B . Gummu 5 . ‘6 50 ‘5
SC. Buttalu : 2.96 . 2093
3D. Geade 2007 2.67
4, Improved
puri 0.50 -
5. Room bulk 3.36 5088 3036
6. Room bag 4,20 11.91 4,20

T. Trcated bag 1.00 1.00




RCENTAGE WEIGHT LOSS-WHEAT

5.No Struce E::gi
ture DATA SOURCES mate
used
for
rank-
112 i 4t 3 LB 1 9 ( 10 iDgGa
1. Mud bin 8,56 0,84 10.63 6.55 6.35 6.35
2. Improved
mud bin 0.7 0.26 3.40 3.40
3. Puccs
Kothi 3.1 - .17
4., Steel
Dtul 3.4\'3 3.‘0
$. Matel .
bins 2.80 0.46 0,24 2.33 2.70 2,80
6. Room .
bulk 15.00 3.90 3.98
7. Room '
bag 3.00 6.20 6.20
8., Trested - '
beg 2.28 2,25
|
’o c."ﬂt .
bin ' 4,32 .80 4,02 4,02

'o- Thekks 4,00 4.00




ANNEXURE

ROWTH PATTEAN UF UWWED

HA A C ' .
PUEETE"*EﬁET’?"
"!"T‘ A £ thousands of tons
AR
Yeeoxr/
Agency FCI CwC SWCsy FCI+ STHTE
SWC+CWC GOVTy,
¢ , - {

1966-67 2037.9(4.33) 582,.5(40.32) 210.9 28B31.3(11.28) NA
(19.82)

1967-68 2104.1(3.24) 651.6(40.60) 2%7.5 | 2983.2(17.25) 1396.:
7.87

1968-69 2424.9(15.24) 656,7(37.07) 2%9.0 3320.6(13,31} 1447,86
5.05)

1969-70 2812.7(15.99} T11.7(17,51) 248.0 3832.4(15.41) $500.99
{3.76)

1970-71 3475,4(23.56) 843.6(5,42) 2087.6 4576.6(19.41) 1555.36
(15.96)

1971-72 4045.6(16.4D) 848.3(4.26) 2360.0 6253.9(14.79) 1612.61
(25.17) .

1972-73 4705.4(16.3D0)1051.1(23.90) 474.0 6230.5(18.59) 1672.65%
(31.66)

1973-74 5146.8(9.238) 1144,7(8,90) 602.0 6893.5(1064) 1735.47
(27.00)

1974-75 5344.2(3.83) 1179.8(3.06) 7?4.9 )7268.9(5.44) 1601,2

1975-76 5471.0 1237.8 898.4 7607.2 1801.2

1976-77 5057.1 1359.0 NA NA 1801.2

1977-78 648%.1 1593.0 1647.0 9721.1 1801.2

Annusl

Compound :

Growth 9.60 10.90 14.70 10.9%0 - 2.10

Rete

(In pezx-

centage)

Ngts s Figuree in paranthesis indicete porcentege
growth over previous ycars

$
FCI & ASCI Study No. _14.
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BEGION-V: i EXLATING COVERED STONAGE CAPACITIES
JELJL,°UELLE_AEEEQ_53.EUﬂ_ilLJEHl“Lﬁi.
{FIGURES IN inousands of tans
— {Aa gni.d.70) . ...
State F.C.i, C.w.C. S.¥.Cs STATE 7T
Union Tescritory)iae o (60%) (60%) GOVTs o
Ju.4 .
Punjab 1149.3" 56.40 112.20 124.66 1442, 60
Haryana 354 3 36.00 102. 60 124.89 617.50
Ho Po - - - 8097 0197
J & K 130&"# - - 7500‘ 88088
U. P. 791.50 73.20 258, 60 56.73 1186.03
Rujoasthen 331.00 30.40 88, 20 - 457.60
Delhi 165.77 22.80 - 60.20 246,77
A. P. 372.2§ 260,40 46,20 56.80 735.65
Tanil Nadu 331.i17 191.40 73. 20 - §35.77
Kerola 290.04 11.40 28,20 37.62 368,05
Karnotaka 89. 02 36. 60 52.80 42075 22117
Gujrat 196.35 61.20 29.40 171.37 458,32
M. P. 400. S 63.00 81.60 86.93 631,78
Maharashtra 814.73 $1.00 67.80 S547. 71 14C1.24
‘\.Sﬂm ‘70.‘;0 *‘040 290‘0 72!‘6 2860“
Bihayx 252-35 15060 4,80 12.15 315.40
W. Bsngel 616.75¢ 6.00 7.80 267.40 £97.53
Orissa 86.55 15.00 4.20 40.97 147.16
N E F Region 18.120 3.00 1.20 52.088 75.08
ALL - INDIA 6481,C" %55.80 988. 20 1839.53 10264.67)

LT - - samew

SOURCE ; FC: / gwc
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MICROCOPY  RESOTUTION TEST CHART
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