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' FOREWORD
' Post harvest losses in food production o consamption valie chuin have

Been u catise of great concern i enhancing the food availability for domestic ns well
o expiant purposes. While studics in ICAR have been gotg on o develop sultable
technologies to minimize the pust harvest losses, the extent of such post harvest
losues hus boen o nutter of conjocture. The Council, therefore, inatituted o study 1o
vihtain refiablo extimuates of post harvest losses for major food prodoce on all India
hasis.

Tt i for the first tume i the country that such a comprehensive study has
boen carnied o urilizing the most sppropriste methodologies. The resulis of this
study have been beipful in idemifying the critical on-farm operations as well as
storage and handling operanons where lnsses are high for the selected crops and
commaodines. The study has siso clearty brought out the commodities whene post
harvest loss minimizstion <forts need o be made on priority.

| congratulute the large number of scientists, research managers and feld
workers wha carried out this, mich needed, effort. | also greatly appreciate the
ity from u lurge specteum of professionils and policy makes ot the wtage of
Finalizing the repon. | hope the report b well received both in apirtt ind content,

G

(5. Ayysppan)
Dated the 1° September, 2010
New Delhi

|



http:JCWOEl.JI

PREFACE

Prasfitmlsility bs a4 the core of the tstes related to the growd imd susainability of Indian sgriculiure
Globaleation of coomonyy and dsninlling of geograplical hiiriers lo tmde have nocessitied thiat
griculture he competitive. Therefore, sgricuhural production and post harvest opetations need 1o be
ritically examined and inefficicocics weeded oot Losses i powt harvest operanong have been
signtficantly reducing the farm profimbiliny and food availability. Sinee no authentic estimares a1 national
lipveel were availshle, o comprehensive study was imatitated by the ICAR to gam e first haod Informmtion
ot he reasank and the extont of suth poit hervest losses.

The study has been a jomteffon beeween the All Indin Coordinated Research Project on Post Harves:
Tectinology and lndian Agncaltural Stehstics Resewrch Insutote (IASRE), Now Dylln. Conmiderng that
ihe sty wam needad to be cammisl out an all India basis, simtlfed miliilevel simpling techaigue was
sdopted. They study included both crops, thll cropming cyvcle was tirgeted o colleet date. O farm
operations nd subseruent transport and storuge i various channels inunonzanized sector fomied the bese
fior the study, Minimizstion ol losses in these operations should directly benefit the farmers und rarml
enreprencum.

The methoudilogy and the resulis were critically esmuing by o commiites of experts chaired by Dr, A
Alat, ExvVice Chaneellor. SKLIAST, Srinagar. The atudy his been duly serutinized by differom Subjoet
Midter Divisiond of ICAR. A presentation wis minde W Secretury, DARE & CHGL ICAR on June D6, 2010
betfore the repan wis firally presented (o the Parlizmentary Standimg Commuttee on Agriculture on June
10, 2000 0. Subsequently, the resulis of the study have been shared in ameetmg of secretaries of Department
il Agriculture and Cooperation, Deparmment of egoicuinme Research amd Education, repressotatives of
Food Corporation of Imdin. Centrl warchoustmg Cooperstiom on July 13, 20010 e the meetmg of
Dhirectors of ICAR institutes on July 16, 2000 Clearly the study has been discussed extensively and
itensively, The study report in its prosent foom hns the suspestions of all the mieractions incorpormted.

Heing the firss effort of it own kind, there are severn] concerms that conld not be alldressed. Powt
Narvest hasses tuke ploce due to weather aberrations in solated lncations coulil not be included. Then post
Harvest bosses pnecur on sceout of market ghuts and the sudy did not seeount e such situations. Demrth off
stomge fueilities, proper hundling ur ransport also lead 1o post harvest loses. Such losses are highly
viarialble In thme and dpnce coordinales ud therefore, did oot form & component of the preseal aiudy.
Specinlized efTors would seed 1o be institmed for taking them o consideration,

The resulis of studies being reported here shall belp in privritizing the R & D agends, determining the
bmpact of technological and policy interventiond as well as developing suitable policy frumewotk. I is in
this contexd flul the report neods (o be shired with all smkeholden. We 1t ICAR have begus m focus om
effors wwards developimg suitable pow harvest rechnologies for mimimzanon of the losses. We plso
intend o continue refimng our loss mssessment methodology and penodically carry onf such studies to
nwcertain the extent of impact that (e mterventiome live mande

The authors of the reper and the whole 1cam of warkers from all conmses of AICRP on PUT and
1ASRL, who have mude it possible s beneh murk the post harvest losses for mugor crops and livexiock

produce inthe couniry, deserve appregiatinn, /(, :

(MM, Pandey)
!:.luw Delhi Dy Chrector Genem! (Engg.)
September 03, 30710 ICAR. New Delhi
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1
INTRODUCTION

Foodd security his been the fundumental concern of the munkind over the millentia. Agriculiure,
Inghcting niemal husbandry and fsheries, is the predominant provider of faod, feed and fibre. Under the
comstrind of growing population and nesrly constimi net sown arca, the need for increusing food
producticn has to be met through increasing productivity and more intensive cropping in order o attain
Joad security, I this context, reducing prodoction and post-production losses, or proserying what has been
produced, hes became mevitable.

During production, agricultural crops reguire protecton in the field from pests, discases and nutural
calamities. Aficr production, the agricubuml crops end commuoditios undergo 8 series of operutions (such |
s haevesiing. soring/grading, processing. packagmg. transportuiion, and stormge) before reaching the I
consumer of the cod user. Loss of agricultural produce st these stuges of Horvesting, post harvewt hundling,
processing s storage has been o matier ol great concern. Minbmization of these losses could be o |
significant means w increase the food kvailabifity

Tnfarmation on the extent of losses during the post hurvest gperations is impomunt (o the scientists and
policymakiers to work out resenrch programmes and strtewies to curmil these lsses and o belp ensiring
food socurity

A large numbier ol studiss en e extent of harvest s post harvest lisses have uppeared [n literature,
My af these studves are linmied 1o cither lnboratory-scale, one groups of crops, o himited geographical
arus. These studiep adopied diverse procedirss and. therglore sre not comparable. Howeser, somae of the
stuhies on extimation of post harvest losses conducted 1n the past could serve, ut best, as mdicaiors of posi
Iaryest losses g national level, especiully for food grums.

In early sixties, Government of Indin appomted o committee wnder the chamrmanship of D V.0
Punse. the-then Director of Indian Agriculursl Stanstics Research Instiute, New Dolhi, to ssscss the post
harvest losses of food grins This was the first study. of its kind ut the national level i Indin. The
commitiee collected considerable information vn the magnttude of loses from various govermment
agencies, reseunih institnions, e
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2 Post Harvest Lessas in India

The imporance of a umiform and systenatic methodology for generating reliable data had prompted
the FAD o come out with i manual on 'Assessmiernt and Collection of Dats on Post Harvest Food Cirain
Losses” im 1980 for the benefit of doveloping conniries. The manusl provided detailed methodology for
dats eollection un the extent of post hnrvest lusses of cereals based on actunl ohservietions in (he Gelild

Dhrectorste of Marketing und Inspections {DMI1), Mimnistry of Agriculiure, Government of India, bad
eonilucted a large-weale sninple survey forestimation of marketable surphus and post harvest losses of food
‘gruing in 1996-97, The study covered 35 stmtes, 110 selected districts and 15,000 cultivator howseholds in
the country in respect of paddy, whent, sorghurm, bajra, maire, barley, ragi, pigeon pes, chickpen, black
grmn, green gram and lentil Stratified mubt stage modom sampling design was adopted for estimating the
losses in different farm operations and sorage. The study was based on the data colleoted by enginry only,
Also, some onportant operations (such as harvest, snd markes channels. eto,) were not covered in this
siirviey. However, this ropmt provided fairly good estimates of losses in the operations snd chinnels
o for geredls and piilses.

Inilin ranks second in the world m the production of fruits as well s vopetables with 75,8 und 1377
onillion tonnes (2010-11), respectively. Horticultumil crops e essential for nutrtionally balanced diet,
being good sorces for vitaming, minerals and anti-oxicaints, Meal of the loss estimation studies have
focused mainly on the durnhle food gming because of their prominence in the dinly dicl. However, the
permshahles crops, because of their high matsture oomtent, are inherently more susceptible fo detenomtion,
expecially, under bot and hunud tropical conditions. Fectors uifecting post-harvest food losses of
pershables vary widely trom place 1o place and become more and more complox as sysiems of marketmg
become more multifsceted. A farmer who is growing fruits for consumption by his Bumily probably doesn't
inind il'his prodice has & few Blemishes and Bruises. [Mhe is produding R s marie st ooy distines fom s
o locality, however, e must adopt preventive measeares o get the est monetary returms for bis fforts

Fialiery settor provides significam employment and sdds to the national food supply. Inkand fish is on
important souree of offordable and mutritious protein. Inland fish prodisction in Indis is 3.8 million onnes
(2000-07), makang Indin the second lagest produces of inland fish, next only o China. In cese of infand
fishery sector, barvest and post harvest lonses occur mainly due to discards of small fish, mproper
handling immmodiately after cutch, insofficient icing. mefficient contamers used for trensporation of fish,
delays tn trunsport, physical damage und bio-chemical chunges. A good deal of loss ocours in case of Tive
fish trunspormanon. Efficient utilvzanon of fish resources by reducing post-harvest lusses hes been of prime
concern inrecent years as global production falls short of growing demaml.

Marine fish landings were 1.0 million vonmes during 2006-07, There are appreciuble losses ut vanous
levels in the production-distribution system. Hirvest losses oceur onbaund the [ishing crafts iainly in the
firrmn af discarchs of juvernibes and how vilue fish und post harvest losses ocour dise 10 lack of infristructune
difTerent pointy, sterting from the lansding centre 1o the congumer, and tmproper hundling.

Poultry production i India has emenged from o hackyerd sctivity 1o mpidly expanding commercial
ugri-husiness over the last throe decades. The annual egp and poultry meat productinns have tosched abouw
63 billion no. and 22 million wanes, respectively (2010-11). Despite eyelic boom and hust srising from

!
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introduction 3

umgontralled production, lnndeguate processing, lack of cold-chaln and disorganized marketing. the layer
anid brodler sectors of Tndian poultry industry bave been growing with an average snmal growth nile of 5%
anid 15%, respectively over the last decnde. However, despite these spectacular developments, the per:
eapita sl svailahility of both egg (50 cges) snd poultry mesr (1.9 kg) tn lodta s still very low, Duc o
regiomal imbalance in production, both egg and live/dressed chicken are tmnsported from surplus
production areas to deficnt regions of the country, resuitme m opprecuahle losses due to epg shell dumage,
live weighil shrmkage, mortality, downprading of chicken carodsses resulting Trom bruided and injury as
well ms spoilape, Thisresults notonly inbuge eeonomiic losses but sdse logs ol valusble nutritioo foed The
mngrtude of such losses in cgg and poultry meat has been extengively studied fn some industrialized
wonartries bt mo miesth systernngie stody has been crrried out in Indis

Milk prodaction fn India is the highest in the world (127 miflion tonnes in 2001120 105 8 highly
perishahle cammuodity produced mostly in small quantities, seattered anid dispeesed over remote ruml
aress I s produced twice a diy withowl chilling fucilities al the farmens’ gate. A lirge network of milk
murketing agencies 15 engaged i the organtzed and morganteed sectors trying 10 transfer milk withoun
deterioration to the very large mumber of distant urban consumers.

There sre varipus prodiction and poxi-production stages of operstions through which milk passes o
reach fhe consumers. These are milk production, procurement, processing, and tunsportation of processed
o unprocessed milk 1o the market, milk distibution/sale and uliimately milk consumpiion. There wre
lossies at every stige of milk handling: Ascertaining extent of milk losses af every stage of milk handling
operatans i therefore, of great hnportance,

Buised on available data from dispersod reports of past hievest losses. the estimated economis valie of
post harvest losses from all sgricultsml prodece was reported s the national level o be bt B 51,500
crores per annur in 2005, The estimated value bs expecied to have esealuted since then in proportion 1o
Irnerestimg agricultpnil provduction ssd rining prices, ciising concern to post harvest technalogists and
policymakers. However, these estimmies may not reflect the comect scenanio of extent of losses at the
natiomal level

Nevertheless, die o the enormity of the post hirvest losses, the Parhiumentary Standing Committes
on Agriculiure | PSCA)Y urped the Indian Council of Agrioultural Research 1o take up the ek of colleermp
unthentic data on post hurvest losses of sgranan and allied sector produces on all India buses | Appendix [),
Accordmgly, the All India Coordinated Resentch Projoct on Post Harvest Tevhnology (AICRP on PIIT)
wirriind oul the sk of nssexsmont of post harvest losees of all mejur erops and commodities at nationsl
level,

The study wis undertaken 1w curry out 8 systenatic guasititabive sssessment of the extent of harvest
ansd prosst harvest loases with the following specific obyectives:

L. To evolve necessary methodology and messirement technigues for 4 systenuiie quantitive
assessnent of the extent of harvest and post harvest losses (viz. schedules for all erops and
liventouk produce selected for callection of dita by enguiry and by observation, suihle saftwarne
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4 Post Harvest Losses in India

fior computericed data entry, and stutistical procedure to give & single estimate from the two sets of
data colleted through enguiry md observation),

2 Toestimate the fosses it hurvesting, all post harvest on-lanm operations, rnsportation from firm
to the nexl destination and stornge of various points i marketing chanoels for all mijor crops
s well is livestock produce (meat, fish, egg and milk) a the national level covering all agro-
climitic momes.

3. To identify the specific crop / commodity as well as the specific wuit operutions inducing
significant losses in order to prioritize the points of remedinl mtervention

The datu callection was undertaken by diffierent contres 6fAITRP on PHT in s nation-wide cancurrent
suryey conducted during October 2005 10 February 2007. Results of the wark carried out towands the
estimation of post hurvest losses are summarized in this document.
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2

OVERVIEW OF POST HARVEST LOSSES
AND THEIR ASSESSMENT

Reduction of pre-harvest, horvest and post-horvest losses s indeed a complementary means of
mereasing the food avmlsbility. Mmimuzation of post harvest losses has been o matter of concern 1o
research workers and govermment agenores alike. Thus, a large number of studies on assessmg post
hurvest losses and identifying farm operations and channels affecting these losses can be foond in verioos
jorirmale and reponts. Many of these studics deal with Inboratory scale experiments wiid sre lmited to one or
more crops/commodities, or locations. Entomotogicsl storage studies are not particularly relevani 1o
eatinmition ol post harvest logies siee Ve sampling amd expermiental desipns are study -specifie and di oot
provide the aciunl extent of domape done by the insects in the field conditions of storage. The prévent
review is limited (o the studies ol greater relevince in the context of the nutioni| post hrvest loss scenunio

2.1 Data Callection Procedores and Methodology for Assessment

1i 5 important thai the methods adopted for assessment of Toss over a number of operations in & lirge
populanon should yield standandized resulis. Appropiate sampling procedore, dom colleciion and joss
messttement technigues are proreguisites for reliable results) and their uniformuity may helpn comparng
thie restilis from diferent studics

The Indian Agricullurdl Statistics Rescirch Institote, New Delhi. conducted o pilot methodologicul
surviey in 197374 (IASRI, 1975) in one district, samely Aligarh (lodia), to study food grain losses in
sornge under the funmers’ comfitions. In this survey 24 glusters of villages were selected from 6
commumity development blocks and in esch clusier the data of foud gming stored, fosses and capses of
loses were collected from 6 mndomly selecied eultivators durimg fortnightly visite The results of this
mervey provided comsidernble information of methodological interests for estimating losses in dtoroge
through method of Tandom sample surveys

The repori of “Posi-barvest G Losses Assesanent Methods' publidhed by the Americon
Associntinn of Cereals Chemists { 1978) has deah with assessment problems in detail, rouching almost all
I aspeety of podt harviest food wrein losses. The statistical approach has been memtioned in bnef inoluding
the concepits, definitions and messurements Tor sdoption in the studiey to be made in different countries in
fuiture with necessary modifieations secoling 1o loca! corditions
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6 Post Harvest Losses in India

The senousuess of the diverse procedural problem of measunng powt hurvest food grun losses:
prompred the FAD {19807 10 come oul with a mamm| on “Assesemenit ond Calloction of Bata on Post
Hurvest Food Grain Losses™, and published for the benefit of developing and underdeveloped countries
Thie mununl was prepiared with s sim to study the extent of post harvest Tosses of coreals hased on achuil
observatians in the feld. This munusl provides detailed methodology for dats collection on losses in
difTerom pperations and chunnels, However, the manual bs applicable for the etinution of losses of fisod.
grauinonly,

Dhiwakar of al. { 1983) suggested & methodology fisr the estrmation of losses in food grains caused by
the ruits. Nigrmin snd Khoala ( 1954) discussed ihe methodologicdl aspocts of estimating food grmin losses af
tifferont post-harvest stages at fom, intermediary and warchouse levels Al (1983) proposed o
‘miethudology for assessing storge loss of durable commodities based on clearly defined objectives,
repriducible methods, and representativeness of sampling.

Hathla et al. (2005) conducted & pilor level sample murvey in one distmcy (Kamal) o develop
miethodology forestimntion of harvest and post harvest lasses of milk., meat, poultry ment, epg, inkind fish
und marine fah. Wanjiri et al. (2005) conducted 8 pilot sample survey to develop methodology for dats
colleetin by observation for estimating post harvest hisses of five ollsseds, numely mustand. sovben,
cottomseed, sunflower and groundoul, by o survey conducted during 2003-04 under a NATP project in
Junagneh tistrict of Gagarat, thie quantitative post harvest koss in different farm operations (harvesting,
hundiing and threshing stages) and chunnels {dorige o houschold, marked, ofl mill nnd godown lovels)
were recordod bry encuiry us well ue by acrual sbservamons { Viklwaliorma eral., 2007).

2.2 Iost Harvest Losses of Durables

Panse commitice (1968} estimmted (he losscs, sveraged over three year (1962-63, 196364 and 1964~
65) fur the food grains (Table 2.1). This was the first effort 1o sscertain the post hirvest losses at national
level in Tndia.

Tuble 2.1 : Estinmutes of food grain losses st different post harvest stages, %

Stage st Wheat  Padidy  Sorghum Bajra  Mabew  Gram Ml Pulses

which the ienelnifing
Foss icemrred Ciram)
Threahing (1] 1% 24 s 05 15 ] [R1] L5
yard

Tranapon 03 0% (1L 4 0 e (L) (i ]
Froceunimy - p i - - - - - -
Srrrmge 6t 60 24 50 &S 24 53 2]
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Overview of Losses and Assassment T

Majumdar and Parpla ( 1967) gave estimmates of loswes in different countries refierning o the Research
Indusiry Conference report held at CFTRE, Mysore, in 1965, 1n this repor the exient of losses in ull food
gring wis extimated 10 be 30% (comprising 25% field loss, | 5% storge loss, 74 handling and processing
loss and 3% other Insses),

Mookheres et al. {1968) estimated the losses dus (0 insects during storage of cersals {paddy, wheat,
muize, barley, sorghnim, jnd bajra) for different zones of the country. However, the estimates were based
on limited data. Knshnmousthy {1 965) reported the storuge loss of foad grinns in different organisations.
Fond Corpordalion ol ludia estimated a loss ol aboul 0.2% during storape wheress cooperative
orprigations extituted the load gs 1-3% pod warchousing corporationg g 1%, In rueal level siomge, 2.010
9.5 loes was extimaled due 10 insects in wheat These estimutes were based on (he reporis of virioes
g Ealions

The Connmittee on post harvest losses of fosd graing in Dadin (1971) reponted losses during
transpartation and siorage for the peniod frony 1962-63 1o 1968-69, The storage loss of wheat varied from
0.26% m 190465 1o 0.074% in 1968-69; whereas the transpartation loss of whest varied from 0.75% in
196263 o i1, 1 T m 166-57

A Seminar an ‘Post-harvest Tochnology of Food Girains', sponsored by the Indian National Science
Academy (INSA), Indian Council of Agnculiural Research (1CAR), Council of Sorentific and Indusinal
Research (CSIR) and Food Corporation of India ( FCT), held st New Dalhi m December 1972 (Pingle et al.,
1972, addressed (e problems ol losses in harvesting, drving, processing. stormge. transport, gte., with
respect 1o cerealsand pulses. Prof. BR. Seshachar, President, INSA, stated that about 10 pillion tomnes of
fiousid graims wiere lost snmusdly during the process of drving, ransportation, sionige snd distribution

Srvastava et ol { 1973) reported weight loss due 1o domage by insects to villages 1o the extent of 9. 7%,
und kernel damage (o the tune of 30 1%, Girich et al. (1974) observed fum stomge loss of wheat in
different regions of Uttar Pradesh ranging from 0.6 109.7%.

Cirrish andd Krishmammrthy (1974) reviewed the extent of losses owing (o different causes such as
et pests, diseases, storage systenms, birds and iy for differem periods of storage. They indicuted (b
the methods of assessment of losses were nat mmiform mdd, hence, these losses were not comparable. They
ulso suggested that the nssessment of losses from femm stomge, markets, lorgo-scale storage, should be
made by random sampling technigues

Ershnamurthy { 1975) reviewed ihe work done regarding post-harvest losses in food grams in indin
snid abroad. He reported that the Food Corporation of india estimated the losses of food groins in il mmsir
il mbout ene pet cent during 19707 1. These esthmites of losses were mminly basced on smuall-stale studies.
He ulso assessed the loss in commereinl starage of food graims as 3 1o 5% when stor ge was for 8 monithis
s s voe per cent when the storage was up 1 4 months, In undeneround stractures the loss wai f o
10 per cent. He obssrved that & loss of 3% was due 1o use of hoolks, 0.1 to 0.2% due 1o spillsge, and 0.5%,
tise: Lo Joss of madsivire I generil durmg storige,

Ciirish etal, {1975) found the avernge loss of wheat due to insect damage as 2 90, 085 and 0.95% after
Fmuonihs ol siomge in grain markets of western UP, Punjaband Haryama, respectively,

==
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8 Post Harvest Losses in india

A supparting study on Post-harvest Grains Losses (1976) of the main study “All India Grams Storage
nnd Distribution”™ prepared by the Admitiitniive Staff College ol Indis presented d review ol 170 studies
on posi-harvest groin losses. Resulis were obtained from sirveys in two regions, Punjub {Ludbisng
distrivt) mnd Andhira Prodesh (West Godavard and Medak districis) on whest snd maire, respectively. The
atratified snnsdom sampling techigue was sdopted in these two regions, Stages of lisses, mensurement of
grsin losses W) fsrm storage, frde i markel level storage. public stomge., sransporution loss snd loss in
procesnng were conmidered m the supporting shudy.

FADH {1977} prepured o mumisal summutiving the reports reganding the post-horvest crop losses in the
developing countries. In this mammal, losses in coreals, froits vegetables, animal products and fish products
have been covered.

Directorte of Marketing and lnspections (M), Department of Agneutiure, Government of Inds in
1972-73, conducted a large-scale sample survey for estmution of marketsble surplus and post harves)
Tosses of food graims, Subsequenily, & smnlio study was conducted by DMT in 1997-99 for piddy, wheal.
sorghum, bajra. mniee, barley. myl, pigeon ped. chickpen. biack grim, green grarh and lestl This stody
covered 25 States, 100 seleoted districis and | 5000 cultivator households in the country with adopthon of
strntified multl stage sundom sanpling desipn, The estimates of hosses [ different farm operations and
storge are given in Tahle 22

Table 2.2 Estimates of foud grain losses (%) at different post hurvest stages

5 Crep s i :
Bu Threshing Winnowing Transpar 'h'lllpurl Stornge  Toml

{From feld

o threshing lllrﬂlhl:

ey Maseir L sl

1 Padily (T 48 0.7 s 04 27
3 Whem 0,73 028 nas (AR ] a6 1 Te
Y Bajm 0.2 012 054 (L] nza 1me
3 Sesghum 0,65 337 1% b2t a3 20
5 Malee Lk ) L3 (5% iy 0.3 24
] Hurley 0T nxr nA7T (13 1 .34 206
7 Rogi om 0.76 0.67 L¥ 053 281
A Plgeon pes 0n| 043 58 (RE a3 220
4 Chickpes (T E) 0% nal Bz n& 1M
10 Circen gram LTS i o.67 i 4® I
Il Black geam .S 62 (1] 01w 0 246
12 Lewul 22 Lo} 2 (Wi nsd  wd
Saitiee - 1IN !ﬂm: nﬂhnmruﬁwﬁnhhtmhmﬂpﬂhmh—nfmmlm
(1997 .99). Degurtment o ion, Ciorvermment of Tndis, New Delhi
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Overview of Losses and Assessment ‘9

The extrmutes of post harvest losses of the DMI survey were based on the data collected by enquiry
only, Some importan operationy (such as harvest, market channels, eto.) were not covered in this survoy,
However, this report provided fuirly good estimates of losses in cereals and pulses. Basappa et al (2007)
conducted o study during 2003-2004 in Karnaink for estimiting post harvest lisses in maze in difforent
farm level operstiona. The post hurvest loss ot farm level was estimated 10 be 3.02%. The losses diring
harvest, thresiing, cleaning, drying, packaging, transportaion and stomge st e level were 0.46%, 0018,
0,05, 0.21, 0,08, 0.21 and 0.33%, respectively, Basavarajn et al. (2007) estimated post-hirvest losses ut
different stiggis of rice unid whent in Indin based on the dita collected from ome distret for each crop in
Karmataka. The data was collected by enquiry from 100 farmers, 20 wholesalers, 20 processors and 20
retatlors inwch crop for the yeur 0003-04. The estimaicd posi-harvest losses are as given in Table 2.3,

Table 2.3 : "ot barvest losses of rice and wheal

Stages Loass (%) In rice Looss (%) In whient
Harvesting 0,401 Ty
Threshing 052 nad
Cleaming Winnswing 20 014
Tirying .80 0,64
Puckaging 0.20 0.22
Trmpsgartut o 6150 nsg
Skunge 20 nus
Total losson e farm level a2 ik
Tital losses ai wholesalbe Jevel 029 i 2
Tl lpeses ar proveseor fovel 0a¥ 003
Tiotal losses an retalbor bevel L 082
Tinal proani-omrvest lowwes e AL 32

In a survey conducted durmg 2000-04 under Natioml Agricultural Techimlogy Project in Junagadh
diwtrict of Guinr for groundout, lesses at horvest, handling and threshing stages wore estimmtod tabe 3,72,
244 und 2.08%, respectively, by enquiry whercos the losses of 157, 0.00 and 0. 47% were estimated by
abservation { Vishwakarma et al,, 2007), Losses of 0,59 and 11.44% were observed in bulk and hag siorge
sysiems of farm Jevel. At migrmediury level, loss of 1.56% was estimaied by enquiry wud the loss was
2,90 by observation. 1n oil mill orage, loss 0f 3.93% was found by enquiry whierens the loss wis 1.78%
by o ntion

2.3 Post Harvest Lossesin Perishables

The programmes cammitied wwands ansessmien| and prevention of food hesses at national as well iy
fnternutional levels hive foctised mainly on the durables, | e, fogd grains becuuse of their prominence im
daily diet. However, ihe perishable crops, becuuse of their hilgh moistume content, are inherently more
Tinble fo determoratinn, especially, under tropieal conditions. Atlempts hsve been made (o cstmate harvest
and post harvest fosses of perishables such ay frons, vegetables, sugareane, et ot regional levels.
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10 Posi Harves! Losses in India

Fruits

Srmivas e al. ( 1997) conductad & survey m- Komataka 1o sssess post-harvest losses of Totapun'
{ Bangalova) and “Alphonss' (Haduwm) mangocs m Kamatsks. Total posi-harvest fosses of 17.9% (3.5%,
archard/feld, 4 9% mnsporaion, 4.1% sworege and 5.4% retl level) and 14.4% (1,995 ovchard/ficld,
3. 7% transporiation. 3.5% storage and 5.3% retuil level), rewpectively. were observed. The major cuuses of
losses in the order of their beeurrence were mechanical imjuries, spoilage, either over mature/shrivelling,
o ivmature!’ winarketable sizes, pilferage, and damage by binds/hoilstorms,

Murihy e al, (20012} ussesscd the posi-hisrvest losses in Banganapalll mango et different slages of
murketing. The svernge post harvest loss ot the farm level was 15.6%. The mujor post harvest loss (about
fitve af tolal losn ) al the farm lovel was due Lo the harvest of immmmre and smiall frodts, Loss at whidlesile
marked level was sirually zero. The post hisrvest loss aFmungo during storsge and ripening was estimuted
as K8%. The post horvest loss at retail Jevel was found to be 5.25%, The major canse for this loss wos
pressing mjury, which cumsed about 51% of the frurt damage. The other factors for retl level losses were
black spon (31%) amd impery due w mechomeal and physical causes, The wal post harvest loss m
Banganapsiili mungo from production to consamption was cstimsted 1o be 29, 7% mAndhra Pradesh.

Cimpnnzna et al. (2007) condueted a survey in two districts of Temil Nodu 1o estimnte the post harvest
loss of hanana (Poovin) (o the local market. They observed a loss of 3.9% af farm level sorting. The loss
during transpart mnged from 2.19% to 2.52%, The reason for the higher loss In transpatt was the long
distanees of transporiation. At wholesale und rewl] murketl siormge, the lossss were 2.52% amd 7.5%,
respectively, The nesd 1o improve packagmyg for long distance fransportation through boxes was
stiggested.

Sreenivasa Mirthy ctal, (2007 ) studied the marketing Josses anid itheir ompact on marketing mangins of
baran Iy Kernataka. They identified (hree stages, viz. fold bevel, trumsit and wholesale marketing level
mnd retail marketing level, Simple avernges md perceninges were ased for estimation of post-barvest
losses sl these siuges. The study was eonduciod m one disinet (Bangalore raral), They observed fosses of
5.53% m the Tield ond assembly level, 6.65% a2 the wholesale level md 16.06% ar the retal level
wholesale miscketing systemn whirsas it the co-operative marketing systern, (he [osscs were 7.82, 1.77 and
B.T2% respectively ot the correspoinding stuges.

Rana ¢t al. (2005) estimuted e post harves! losses in Kinnow ul orchard, commission/Torwarding
agent, pad retailer levels in Punjab, Himachal Pradesh and Harvann, Quantitative losses were compuied on
uemnber and weight bases while cconomic lostes were workied oul i lerms of gross and el losses.
Combined physical losses for ihe three siages were 28 5% In Pungab, 30,.4% in Horyana and 15,7
Himmchal Pradesh. Eéomnmic losses in Punjab (29.3% gross and 19.3% net) and Haryana (29.8% grogs
amud |8, 7% net) were higher than in Himachal Pradesh (1 2.7% gross and 6.23% net). Transport damage
followed by rotien fruis, domaege during barvesiing and piher losses were the main reasons for losses
Himachal Pradesh, Ter Punjab sod Heryana, losses doe o drop and bird's injury followed by rotten fruits,
trans portdemage, croshing/pressig in packaging and damige during plucking were (lie main cises.

e
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Cimnpwar @ al. (20071 underiook & wuwdy by Punjab on Kmnew mandarin, They ailvocaisd the
Inlusion ol marketing losd im the estimatsan of moarketmg marging, price spread md efficiency. A majority
of kinnow producers were obscrved to sell their orcharnds to the pro-harvest contractors /tradars at differont
stages The ageregme post-harvest loss from orchards 1o consumers ranged from 14.87% in Delhi market
T 20L.91% m Bangalore market. The sudy. mdicated the necessity of ssimblishing kinnow processing
Inthistries tor development of vilse-added products 4t regional level. minumizng post-harvest losses and
pruviding remunerative price 1o the producers

Musrthy e al. (2006 } comdueted a survey in Bijapur district of Kamatukas on grupes. They observed that
b loess b Rorting and grading of jropes wad 7.3 1% Aggregale logs dunng trunsporiation o wholesale
matket was 4 24%, Losses of 285% and 3.27%, respectively were observed in local and distani retail
murkete The sgeregate post harvest los in grapes ranged from 14, 4% i the local retail market to 21 3% in
distmt market. Sovernl imvestigators have atternpted o estimmtie post harvest losses of frunts and vegetibles
in Fimachul Fradesh. Outofioin] production, the post iarvest lgsses maclecied friits in Himacha!l Prudesh
marmely apple { Singh, 2002, maogo, pesch md kinnow/orange | Presherand Negi, 20003 were found 1o be
14.48. 24 .85, 18,731 and 24. 5% respectively. The losses were more it wholesaler's’ retiiler's level imall the
setecied fuits. oxcept apple.

Vegetahles

Mivener el-al (1989) studied he effects of mechunical tnjury on post-stomge matketability of
potatoes (virigty: Russet Burbenk) (rom 10 commescial storage facllities i New Brunswick. Three
treatments were ussd in the sampling procedire: hand dug from the Geld rndomly pleked from the bulk
trick a it umlouded at storage (nommal ), and selected demaged wbers from the buse ol'the pile (harsh), The
resultk of this imvestigation indicated that the amount of mechanical frfury done w potutoes durmg
harvesting and subsoguent humdling was the most significam facforaffecting the percentige of marketablo
tubers. Mechamical herveving, o comducter] m Mew Bromewiclk, resubicd m 60.1% more post-storage
losses of marketablo potmioes than hand hervesting. The damuge level docs not significantly affect the
proportion of the loss due to momstiee loss from the potaioes. The exlmt of vemtilation erd humidifieation
capabilities of the stomges was reflected m both lower stormge boss and weight loss of the product. Resulis
suggested thin (he effores 1 minimize the injury impaned o potatoes durmg harvestmg sl handling
shisuld be stressed in ordler to reduce loss of marketable product

Singh o Eeckiel { 2003) determined weight loss in potatoes { Kofi Chandmamikbi and Kl Jyoil
varteties ) stored af thrme retamve ity (R leveli { 50-35%, 60-65% and W-95%) and termperatore of
J8-30°C. In dormans whers, woight loss was the highest at 30-33% R H but once dormancy wus broken and
sproal prowth had staned, bigher RH lovels favored greater sprou growth jesding 1o higher weight loss.
Cireater wetlght loss oceurmed m tubers with uncured skin.  Weight loss whowed & noa-significan
relationahip with vmber ol sproutsiobor, length of the ongest sprout, surface ared of tuberi and peniderm
thickigess,
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Kumae et al. (2006) conducted survey m rwo districts of Karnataka (0 assess the post-harves! losses in
i i poiibo. For each anop, ane district was tilken for data collection by eniguiry. The estimated losses
ut fighd level were 6.21% and 7 34% for anion and potat, respectively, Losses of | 235% and 2.22% were
observed al the whelesaler level, The hses ai the retail level were 2 36% and 3,41 % in enion and potato,
respectively. The funetional analysts showed that imsdequats siorge snd wanspoitition sctivities coupled
with bmd weather conditions significantly mfluenced the post-harvest losses at the farm level.

Suajala (2001 ) studiod the storge gabillty of onion as affiscted by timing ol hirvest. This sty was
mimed at determimmg the most suftable hervest time for obtmining o high yield of balbs with lugh quality
nnd smretihity, Slomge experiments were conducted on omons produced in field experimens acn research
ficll and on frma over a perod of foor years,  Resulis mdicatod that harvestmg could be delayed ap o
100 s mistunty levels. oroven longer, withoot nmarked tnorease i stomge loss. Inminy years, loie
harveit appearcd to impair quality. The incidence of sprouting in shelf life tests varied considerably
between yenrs. An early harvest ol less than 50% - maturty and 8 deluved harvest increased the risk of
sprouting. 11w concluded that harvesting ol onions for long-term storage can be timed (o0 take place
between SURL matirity and wome wesds slber complete mabiry, wiiliont s al sorage guility.

Mohammed etal, ( 1992) examined post-harvest [osses and quality chisnges m fresh yellow and red bot
peppers al five stages in the madside marketing. system in Trinlidad Le. ot harvest, oo ardval ol (he
packinghntise, durmg stomge, al o mmlside market display; and a1 the consumens' mble. Nuore of the
darmuge and exient of quality chunges m ihe peppers ai these different stages were assessed. Toial post-
harvest losses were 28.6% and 38.7% of imtial commodity weight m dry and wel seasons, respectively.
Hrnsing was the magor cause of wistage, followed by physiological und patbological damage o the field
and packinglomese during storage. Chilling imjury imdueed dirng storape at 2-47C amd 30-60% BRH became
ihereasingly visible af roadside display stalls snd sccounted for higher fevels of physiological and
pathological dunage during the last 2 stages. Increase in pepper pH al madside display and consumes
stages, compared with earlier stages, was noted bul total titratable acidity increased at the lust stage
Witamin O confent decreased i both ral and vellow fruit under ambient conditions, A progressive increase
i percent Tresh wieght losses folliwed decrease in firmness as the fraiis mowed through the sysiem

Singh et al, (1989 stored tormatoes (Pusa Ruby & Roma vareties) ot 20°C and 30°C wirth and without
treatmeni with the fungicide guuzatine and examined for storage losses. Dhppmg in 8 2% guazatme
ol for S or 20 minwas meffoctve mpreventmg natum| infoctons o froits held ot 20°C and 30°C. An
merease in solution concentration to 4% (dip time S nuin) extended shel(Tife by 2-6 days ot 30°C and 20°C
Pal {2002} conducted experiments in Orissa itate to determine the extent of posi-harvest losses occurming
ol diferent aluges o handling and tronsportation of komate, cabbage and couliflower, Total losses of these
vegetables during different post-harveatl operations were Tound 1o be 30.3%-39 6%, 24 $%5-30 4% anil
2R.6%-35 1% reapectively. The maxinnm losses ocourmed during transpoariation from mmal mardkets 1o
urban markets

Post harvest losses in vegetables, vie tomiio, green pea, capsictim, cinlifllower and cabbage in
Himucha! Pradesh were 24.79%, 18.98%, 22.76%, 28.25% and 2533% of the motal prodootion,
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respectively (Singh and: Viidhy, 2005), The losses were more o production level wmomost ol thie
vegetables, Waheed etal (1956) studied post-harves losses in leafy vegetbles {cabbage, salad, spinach),
rool and tubers (hestroot, carrot, omon, radish, potatoes) and others (bitter gourd, ok, cauliflower, peas,
tomato, cucumber). Date showed thal masine (5290 guantitative loss waz reconded in spinach, ol wlich
25% was af retnilev's shop. Proximate analysis of vegetables at differont miturity stages indicated that the
mutritional composition of vegetdhles were species specific and maturity dependesy. Protein contents of
leafy vegenables were high (25%-46%) o immature stage while reots and pubers (ndicated high (6,9%-
13.7%0) protein comitmis af over-moture stage, Lealy vegetables ncoumulated more Na and K compared
with other vegetables. Vitmmim contents (A, B1, B2 and C) of all the vegetables word high af mamre sage
and indeared signi ficant fosses dunng stomge, especinlly nscorbic amd

Bugarcane

Egan (197 1) obsarved the post harvest deterioration losses of sugarcane over o perind of 3 years
[1902-66). Munng stomge over: weeckends, mkes of chopped cane showed aversge apparent OCS
{commerciml sugar percentage n cane) losses of 0,64, 0.91 and 131 anits, compared with whole sk
cane, representing at least 6%, B.8% and | 1.0% aFongine] OCS present. 1 was congluded that safe storage
periads for whiole cane were imucceptahle R chopper-harvesied cane. which should be orushed aa somi ol

priedible.

Siddhant et al. (2008) conductod a stidy with lon sugarcatie varetics of early and Inte maturing types
il assessed for post hoarvest losses due 1o staling for periods of 0. 120 hours and reduction in cune weight
fron Febnzary to June. The resulis revealed that the fibrous varletles of late maturing group such as CoSe
92423, CoS Y7261 und CoS %432 showed less reduction in cane weight and higher reduction in sucrose or
pol percent whereas the less fibroms type of early matnnng groap like CoS 95255, CoS 96268 and CoS
B3 showed Tess reduction in pol percent and higher loss i cane weight,

2.4 Post Harvest Losses of Livestock Produce

Livestock produce ( fish, meat, egg, milk) dre an important source of prodean, Their harves), handling.
preccesaing and distribution provide Hvelihood Rer milllons of people as well as providing valuable Fortign
exchange camings to the country. These ang highly perishable food. requiring proper andling, procéssing
el abistribwition. Global desnumd for livestock produce is growing and reduction in posi-harvest losses can
make a mujor contribution o satisfying this demanid, lmproving quality o quastity for consumers kil
inereisitg teome for producers,

Murine Fish

Drisney (1956 1) discussed the post-harvest aspects of fishenies development inthe tropicn. Pkt ey est
b vened o e Wil phver i sl l-scile ﬁui:l:rlu.purl‘l:éllll:ri}' i ihe period wiweom catehing and procesiding
of pomsamption. Alio, large wastage oceuars due o physicul damoge or infestation of cored fish. Ways of
improving fish uitliznoon i small-scale fisheres nre spgpesied, ez ncreased producesion and use of ice,
smisking, low-cospsalar driers, preparmtion ofminced fsh and swareness.
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FADH 1981 ) and Wood {1956) have made serious sttemmpts fo develop assessmont methiodalogies for
‘wecnmiy miormaEiion on pos arvest fsh losses. 'The Intermatioma) Development Reseanch Conime { TR,
Canuda, sponsored study m Central lnsntute of Fisheries Technology, Cochun, ndis m 1985 was ammed o
betterutilization of trawler by-catches for prevention of such fish losses

Poulice (1957) described the losses of fish that were cured by salting, drying. smoking or by
‘combination of these processes. Physical losses are often caused by Insects. which canl consume large
guantities of Tl Mesh Pariser e al {198T) enumersied the enuses of posl hareed losses n fish gs
hinlogical and microbiological damage, chemical, biochemical, mechanical, stonige, tmnsportation,
redrigeration aiid markoling systema. 1 was cited thid minimal overall lmses in developing countries as
20% of 1otal production af nen-grain suplus, pershables sl fshes. They larther emphisized that more.
systematic approoches 10 estrmat the knss i developmg countnies for reduction in post harves! losses in
finh by suttable improvemnent mihic use of fish in fresh and ieed condition, drymg, smoking, small pelagc
it bzation, morketimg and distribution.

Marmssery et ul, {1 985) provides un overview of posi hurvest losses m fisheries. The term post harvest
has been defined us the period of time from when a fish 15 separuted from its growth medium, Clucas etal
{1989) Tound 200% of post Horvest losses of an annual fish production of sbouot 13.5 lukh (wonnes by 16
ECOWAS countrien of West Afriow. Shimilar, figures wore observed in the sitisan fisherics spetor int
comtributis ahout 90% of the total cuteh. The Meeting for the Stategy for Intemational Fisheries Research
i 199 recomumended that post horvest fish losses should be s priority iswue for future resegrch ands nojed
Ut there wan atternpied 0 kst the wehnigques by which lmsas could be msessel. Shimang (1992)
reported in the absence of proper handling: processing snd marketing mfrstroctum, large quantines of
Tish were losi cach yeur hefore consumplivn,

Mungistu (1993 ) reporved thar the redsiction of post-hurvest losses trough inproved handling and
processing, wmnspon and distnbuion systems m Ethiopia should be given high prionity. Posi-harvest
Tosses du 1o spoilage of fresh fish: burming durmg smoking. insect wnfestatmon in dried and smoked fivh,
brealage and rehuntdlizition hiave been reported by FAD In T992, Toial losses, wiilch were abiit 30 up
A the 19708, hiave boum roduced to about 10% theough extensdon of the wse of nsecticides wd improved

wmeking ovens.

Adbinn {1995) suggosted with thie Individual Fishing Quat {TF) systen. fishirmen can be solective
about sueh factoes an flshing depth, bottom substrate, ar time of day, month or yeae. These facton are
Wimeetly relmed o incidental halibul by catch mostility, Wird {1996) lroused on developing methods 1o
quntitatively agsess post harvest linh Joases i to nnderstand und identity the caues in qualltative sense.
The mam uutputs of the study are (1) ool of Tield bused loss sssessment methodology, {2) Fah loss
databmae, (1) Predietive mocm model (4) Predicuve cos model, The o systemanic fish loss assessamom
methodologies developed were formal recall guestionmaire sirvey method and un mformal method bused
o tupkd and participatory. tural appraisal. Detadls ane wlso givens on bow informal dits collection
techigues cun bo ised lo geternte indicaive guantitative dats on post harvest fich lossew Wand ot ol
11998) studicd the e fish markicting between Visakhapatna and Misdrms (pow Chemml) based o g
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wirvey progrmme comductied jomily by Central lostinng of Fisheries Technology, Cochin, India snd NRY,
UK. Mndeme etal. (1996) concluded that the availsbiliy of salied fish markes both within and ouside
(e country has o great extend redoced the loss as the fish, which is not sceepted by factories due to low
yualiny and size are now salted snd exported.

Hodar etal. (1996) observed that insect infisstation i shrunp resubied in considernble quantitotive and
qualitative loss. Inproper packing. haudling and sacking during transportation lead o fragmentation and
spoiluge. Nders und Akande (1996) concluded beavy post-harvest lossos reported for cured fish to be a
reailt of inappropriate procsssing and handling. Evo (1997) has eatinmbed thay 7% of fish in Kanji Lake
‘was cither discarded or valie reduced due 1o spoilage during handling by fisher Tolk, Accurding o
Enujhighs and Nwanna (1998), more than 20% ofthe tweo varieties of fish spocies hurvested are lost as a
result of inadequate handling ad processing. Cawthom et al (2000) estitnaned post-turvest losses in
North Amencaat |0-1 5%, representing an-economic tmpactof US $30-75 million snmualhy.

Wased sl JefFrics (2000) have described three methods for investigating fish losses, The Informal Fish
Loss Assessmem Method (IFLAM) describes quick way to generate qualitative and quantiative dats
based on rapid and participatory rural appraisal (RRA & PRA). The Lond Tescking (1T) method uses
IMometric sampling to measure change in fsh quoantity and guality koks bebween stages in the distribbtion
chain. The lnst method, Questionnuite Loss Addessment Method (QLAM) i3 based on & formal
Wuestipnnaire survey approach. However these methods have certain dissdvantngss vie. the IFLAM
miethod does not generate stitistically valid dita, the LT methiod is sedd 16 be costly and lime consuming
atidl by userg the QLAM sresthiod 1 s nol ansy to-quantily the loss levels,

I a study by CIFT (2004 ) condicted during 2001 -0 under MATP o Hminfhlﬁmlm_llpmt
harvesi tosses, it hos heen observed that mamne Reheries losses ocemmod within craft/gear (3,61 % w©
14,485 ), after unloading from crafl gear (081 to 3.16%) in marketng channels (0. 14% w0 §.28% ) and ot
oonammer level {1,93%104.95%)

inland Fish

Druring tee pomod 1973 to (980, Centmal lostitute of Fishenes Technology conducied studies on
transportation of fresh fish in an All-india Co-ordinmed Research Project. In these smdies; the physieal,
chemical and bacterological changes in some vaneties of fishey before und after transportation were
eutimated.

Ward [ 1%9) reported (hat the efficient utllization of {ish resources by reducing post-hirvest losses’
il been of prime concern in recent venrs as global prodaction falls short of growing demand for human
consumption, Iy order to properdy plan Joss reduction stratepies, information on the magnitude of losses is
ibmpwsrtant. Fior this purpose, twao syatematic fish loss assessinent methodologies have been developed in
UK, which may be used by fsheries reseurchen, policy makers and planners:1) u formal recall
guestiomnatre survey method; and, 21 an informal method based on rapid and participatory ruml appradsal.
The two methods complement cuch other, s one pomarnly gencmiles quantitoiive doia and the other
qualitative data. Ward (1997) has also given details on how informal data collecoon techmigues can be used
10 generte mdicative quauntitative ditu on post-harvest fish losses. Over the lasl two decades a number off
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systenutic yet imfornsl methods of duta collection. project identification ind evaluation have been
developed, and incorporated fisto approaches such as Rapid Rural Appraisal (REA), Nusiher of daty
collection wols sre associated with RRA, same of which have been used experinientally by National
Resources lostitiie of Englind and the Tanzania Fisheries Division for fish loss assessments. Outhined mre
(e dati required snd a deseription of the tools usell 1o gaher these dats, Caleulntions used to quantify
losses aver s set period of time m chosen fiaheries an: presented. The resalts of this resesrch supgest that
the use of informal tools for fish toss nssesmment should be seen as 0 valid approach, but further rescarch s
rexjured o theway data m gethered snd used mthe messurement of Tossex.

Evo [ 1997) has given an assessment of (he post-harvest losses tn the Luke Kainy) fisheries of Nigena
The study focussed on quaniifisble mformation on posi-mrvest wechmology sud posi-harvesi losses from
fishertoll. fis processors und fish traders operating within the Kainji Lake bagin. The lnformation was
obtained from questiontiaires aenl o o il of 668 respundents, comprising 317 fehermen, 115 fak
processors, 125 figh nyers, and 111 fish sellers i 48 fishing villages and collection contres within the like
tasin. Considering the total catoh from gillnets, fongdines, traps and cast nets estimated af 14,000 1 in
195, aberst |, 000 1 of fish was cither discarde or Tost value die to spoilage during hundling by fisherfalk.
Avsumming an avernge price of 80 Niim/kg of fish, the loss to the econormy smonted b0 80 milfinn Nuim
nmmuatly, Appropriste recommendaiions are made (o signifigantly reduce podi-harvesi losses in the Kainp
Lake fishery, Pariser ¢t al. {1967) enumernted the couses of post farvest Josses i fish ax btological,
migrobiological. chemioul, tio-chenuea] and mechamcal m storpe, tesportation. retngeration and
inarketing wystems. They cited the minimml overall Josses in developing countries a8 20% of Lol
prodisction of son-grain surplis, perishables end fishes. They firther emphissized that more syslematic
approuches 10 Joss estimates it developing countries must be wndertaken with mere jnformutuen made
svailible

Wi andd Jefries (2000) reportes! that the gemeral factors (varialies) that can increase the Tikelibood
of post horvest losses were (1) unreliable tnovportathon (2) nedespaute preservatiom  bechmicues
(3) mdverse wesither oondinoms {4y diligence or slills of workers (5] spocies of fish (6) fiahing gexry peed
{71 type of processing methods { §) fish supply greater than demand und (91 market for fish not doveloped.
Eon e end Nwanna (199%) examined the impact of posthurvest handling and processing fochmecgues
on the supply and demand for Afncan catiish (Clarias genepinus) and titapis {Oreockromis miloticus), two
comumon sl species in Migerin's squa-hahitae. 1 b observed il poor handling, inedeguate pre-
processing, bolding conditions and inapproprate processing methods all bave serious negative cfects an
the species conservation dug to diminished supply agaimst ineressing demand. The renulting conflict
betwieen supply und demand s evalumed with, regand 10 the sestaioable willanion messures currently
implemenied m Nigorta us m other developing conntrios. Mare than 2% of the hurvest of the two fish
wpegies s ot n resih o Fuindeguate hamd g and priscessing.

Waand et al. { 1998), mparmed thar post-hirvest (ieh lowses suffered by small scale processon in tndia
were excessive durmy monsoon. Preliminary results of # serics of exploratory studies m assessing the
extent and peroeptions of these losses w1 coastal sites m South Indiaare prosented inths puper. Small-scale
processon inour processing lusses during monsoon and wree flrtherconstrained owing 1o shorupe and hiph
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price of fish. Many processors canslder lisses i be an anavoidahle aspect of their business, Glionga
{1998 repurtin that Wil perch (Latis miletieny ) constituted 60% of total Linitings in the Kenyan waters of
lake Vierorin. The bulk of Nile perch s harvested from Lake Victoria whose lsmdings contribute 90 of
nﬂnlﬂﬁmﬂuﬂhmwmmmuﬂmlmﬁmmmﬁhmm
and traders. The heaviest losses ocour duning the ramy scasom which corresponds to the peniod of optimmm
prodoction. The causes of post harvest losses of Nile perch were found to be bactenial deteriocation,
Erlorwdly larvae nfestntion, mwtidos snd fogmentathen. Saltmg of fish in brine coteentrmtion of 2006 (wiv)
befiore smoking, resulted b the sinoked prodiset havirgg salt content of ot least 1% (This congentration
wan found to reduce Fragmentation during smoking, inhibil blowly larvae infesturon amd delay il
pedine besle larvee infestation. The salting process reducesd maiihere mmmmﬁﬂm ol fish Mesh
wndd appenred to retard micribial spoilage. There wias s ellght reduction th protein and liptd contents on 4
dey weight busis after the umoking process. The smoked product with sal content of 10% was readily
accepiad by the Kenynn consumens, even though they do not costomarily consume salted fish producs.

Choke (1997) presznied w protoiype model for evaliuting the egonomic effects of differeni
mterventiims W rmnree post-harvest lossee 1o fiah. The compmrtmentalized model follows the fate of
[ish entering wnd leaving discrele utages between capture and sale at retat] markeis. The model is deseribed
uming 0o exumple compating the tesulls of tranaporing Nile pench (Lates nilotieus) canglst in thiree I
different ways at Lake Victoris, Teneanis, snd trunsponied etiher by mil or by air o markets i Dorcs-

Salsam, in a sgueatial hain wiil the highest losses ocdorring al e processing stnge (1 s concluded that
the mues cost-glfective method, amonpst the six comparisons mude, s i cateh Gshoin beuch seine nets and
f ot thiorn by aie The modol was destsmed (o be ndapted to ofher Ashery sysierms and vo be o usetil '
wol farpolicy-makers md fivhenes officers

Sgomn { 1997) has grven a brel acoount of the current Stitus of post-harvest fshores tochnology m |
Victmem, detuilmg the various mfrastrugtures avatlable for Tlish processmg and stormge Tor export, Caly
about W% of emches are mdusially processed and the remstning s consumed fresh. 1 s recommended
that, for mmprovement of the fishenes industnes, Vietmomese fisheries sector should concentraie on the
Followwing aress: (1] rediwing post-larvedl lodses; (2) oilring low-coit (ish and Tsh waste;
{3) strongihening infrustrocture aud fsh guality and safoty; and, § 4) diversifyung fish products.

In fisict iyt dhte it o0 hurvesd and posd-harvent lsuses in inland Axheries from different resources
and ul different channels srenot svallahle o Indian comexi. Day {1 980) reported briefly on PAD afforts
bodt the viehl from small-seale fishing activities by rodusing posi-hatvest losses, which ih muny cuses
appronched S The muin comeenns are deed lish, where infestation by iwects 1 the major cause of
losses. The wse of snlar driers wiss recommended 1o reduce drying penods m the open air, mproved
smcking ovens, slorage fn imseet-proof comtuiners end fivect-free surmoundings mnd betier prolection of the
produet during manspory and distniwon te-g. packaging in double kaft paper with biiumen between the
lnyers, and with o polyethylene liner).

Bathln of ol (2004) conducted a piiot sumple survey in East Godavan, West Godavan, Khnmmam
district ol Andhrs Pradesh and Hirskond reservoir of Ornissa 10 estimute harvest and post harvest losses of
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intland fishertes at differont channets. 1 has been roported thitt losses oy producers bevel b maximum for
revering fisheries (3.56% ts 13.04%) followed by reserviotes (6.529% w B 80%,), exuarine fishesies (6,3%),
lake fisheries (3.69% 10 4. 48%4), freshwater aguacutinne (2-40%) and brackish wateraguacultime { 1, 86%),
Strmilarfy, a1 murket level mummiam Josses of inland fsheries was reported in whilesale murket | wp to
10.98%, Fallowed by vendar tevel (4107 ta 5.52%), retail markess (2.96%), live fish tmnsportation
(2.22%) and packaging (0.29%), Fanher, urban household consumers were reported o be respansible for
A.A1%% m4,.52% losses ol miand Asberes wheoreas |osses oNimlamnd fisheries st rural household were 1.96%

Paunliry Meat

As far as poulicy mcal (s concerned. cxcept some mformation on the processing losses ansmg due io
oifals like blood, Teathers, hemd, feer and visceral organa, no minrmstion scems o be available oo the
magmiude of Josses ocourrng dunng movement of Tives dressed pouliry and further-processed products
from the produceny procedsors 1o the condumers via different mirketing channels in the country, Pandey ot
al {1991) studicd the efftets of repeated interruptions b clecteicity supply Lo frozen chickens (-18°C) on
physicochemical (drip loss, storage bss, cooking lows, pll. water holding capacity, THA value, aml
sarcoplasmic and myofibrillar proteins), microbinlogical (ol plate and psychrotroph counts) and
wersety (uppesnimee, Mavour, juiciness, texiure and overll appeatance ) quality, and shell Hie Broilers
“were packaged mdividoally in pol yethy fene hoygs and froeen for 48 hours, following which daily electngity
cuts for b or 9 h were evaluated until several samples wiere spoiled ( 28 days), Results indicsted that chicken
was sceeptable Tor 28 duys on exposure to 6 | duily power cuts; vs. 2| days on exposure to 9 h daily power
culn,

However, some pertinent informabion is avarlable on the procsssing lssses ol inedible pouliry
byproducts durmy dressing of chivken. Uljitenboogaart (1981 ) reported 25.9% and 27.3% tal offisls
losses in chicken brojlers wnd spent hens, respectively, Pande aod Singh (1980) and Shrivastove snd Singh
(1985} reporied that poulity processmg wistes viz head, fect and ahank, feathors, blood and viscera
togeiher constituted amund 26 b 2% of Hive welght of chicken, They also reported that every kil live
weight of birds processed yielded 35 g blood, 80.7 g featbers, 30 g hend, 39 g feet, ¥ g lungs and B0 g
viscern, making a tomml loss of 2757 g which worked out u e 27.4% total offal. Sharms and feo ( 1996)
found about 26% total losses in broiler chicken. In general, processmg losses were much higher in spem
lwying hens/culled breeding hons due to reproductive orgens than m broiler or culled breeding cocks.

Egz

The meoidence of broken and eracked epgs has been exiensively. studied in some imdustinalized
countrics. Hamitton etal. { 197%) reviewed dato from different countnes and reported that approcemately §
o I8% ol egps produced were lost between laying house and relaifing to consumers with an dverage
gl fosses of 6.4, 6.7 and 8%, In the LISA, UK and Germany, respectively. These losses were then
catimated 1o vost the American ege prodicers $ 60 milllon sonually Detailed stuidy revealed o highes
ingidence of hreakage (3.5%) ot the poiot of lay in coges, 22 10 3.6% during mechamicnl manual egg

"
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calloction. ubaiit 3.6% during transportation to packing und grading stition, an sdditionsl 3, 7% during
walving, prading and packing at the ege grading station i shout 1% during sbsequent trumsport 1o reti]
outhets. ln anearlier report (Roland, 19773, losses of eges in the layer's howse due to poor shell qualiny wis
ferund 1o b T 8% which went up o o total loss of |4.2% during mivement of exgs from the farm to (he
CONAMTETL.

Berry {1976) studied egg shell damage through retail chanoeld and found 3 4% egg brenkage al the
processing plant, |.9% durmy tunspon W warehouse smd only 01.3% in retil swre. A lower incidence of
epg shell crck upo 1. 7% occurred during laymg, gathering and packing a1 the farm whereas the same
increased to |4, 5% dunng wansporn, washmy, grading end re-preking af the cgg procassing plamis-(Chr et
al., 19771, The incidence of body-chocked epgs was only 0-3% toreggs from hens under 40 weeks ol age as
agninst 2.0% fur cygs from binds aver 60 weeks of age. By produced und transporiod during summer
exhibited higher (2.2%) sholl dmmage than winer produced eges (0.8%) (Lederer, 1978). Furthermore,
Bains (1997) found $ 1o 7% loss of eges at the farm and an additional 10% loss diring trassport mnd
hundbing in ibe marketitng channels in Awitralia,

1o & sivulated drop test Denton et al (1981) found that 30 dozen canfboand case alfonded greater
protection against shell dumage (7.9%) due o i better cushioning effect than 24 dozen wire case (20,79
termnge), Nethercote et al. (1974) found that eroes tiers of egg cartons protected epgs hetier than those
wtacked in one direction in the epg cuses, Carton design appesred more imponant than the material
[ putp/polystyrene j in determinimg the rolarive protection agamst shell domage.

Mengre informaion s available on the incidence of egg breakoge i india. Manda (1973) found haghor
incidence of epg shell damage in bamboo baskets. (13,3%) than in improved e teamspon boxes (2.3%)
during a Jong distance (2000 km) wrensport by mil. Subsequenily, Beah et al. {1991 ) reported 5% mean epe
shiell broaknge m poultey breeding firms in Ludhban in pure snd crosshred White Laghors hens betwgen
3% anud 40 weeks of age. The ingidence of bairline erack waa maninrem (57.6%) followed by star cocks
(37.6%%) and hales (4.8%) in these geneic groups. The oceimrenee of sufi-shetled or shell less epgs vaned
betweon 2.4 fo L6, | und the incidence of egg shell defocts and eracked egys firther invreased %o 21% uniler
bt sropical emvironment (Raoand Nagalaloshr, 1998)

Sk

Giresecke ¢ al, (1971 ) studicd Bovine mastiits in ithe Hm’hﬁ‘: ol Séuthy Adrica and foum] that jutal
valoe of nonoal milk losses doe o mumstins was Be 2968 million (a thind of the total annual ik
production), or Bx 24 per cow per year Grijewskl ( 1974) mmempted (o sssoss mudk yueld lesse cuused by
bovine mastitts. A rotal of 124 cows with o healthy quarter and a mastitic apposite guarner were sclected by
clinical cxnmumtion ad bactenologiosl and mastitis reagent { TOK) tests from 824 podisb bluck sl whiie
Bivw Linrnel oo by 9 e Berdls i Bydioaresr provinge. Data for 136 guarter paim in 107 cows were analyaed
and {t'was foumd that average dilhy ik losses / gquarier due w mastitis dependied o the degree ol the TOK.
remution being 0.8 | for = reaction {38 guarteis), 122 ] for 2+ (37 guanets) and 220 1 e 3+ (63 guariers)
O e baisis ol these fgares | was estimited st dadly milk losses [herd mnged from s sinimum of 46,41
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{tna 90 cow herd producing 1603 per day, with § quarters giving 3+ reactions) te-a maxomim of 676.4 | (in
& 190 cow herd producing 2 100 | per day, with |88 quarters giving 3+ rcactions)

Serpeeva anld Nezhdanoy (1982 studied milk hosses doe 1o infermility of cows by comparing two
msbched groups of 142 Rassian Sinrteninl cows m 2nd —6th lechition. Inoibie iest group anmad milk yield
decresved by 598 kp. As o resull of an monsse of 62 days in the calving interval, which meant that 0.3% of
the potenial annual vield was fosi with esch day of infertiliny.

Coolon et al. (1989) mudicd the effecm of health problems on lactation m Fricsian snd Mambetiande
cows during a long term feeding trial, On a shorr-term hasis (5 weeks), gresiest milk losses were due 1o
lameness at turnout {36 kg) followed by winter mastinis (24 kg). Over the complete lactation cycle, highen
imilk losses resutied from recurrent lamamess (640 kg loss for cows presenting lameness af Jeast 3 times,
compared to 20 kg o those presenting once). Recurrent lameness octurmed 3 times more frequently in
Friesian than Monibelirude eows and 4 fimes more frequently in cows fed 3 grass silage based diel,
companed to a hay hased diet, Fourmam types of lsctation were churacterized on the basis of the level of
prodluction, health stats, reproductive performance amd culling ratg of cows, Camulative differenees in
these chnmetertstics oould secount forupio |B00 ki difforeoce mmilk prodoction.

Liscourret and Coulon | 1994) stidied mmpact of mustiti on milk prodiction by dairy cows. They
compared mudividiol milk prodostion corves of 542 cows with T22 cases of magtins and cmim] corvis
drawn from bealthy lactating cows. Firsi, difforences wore classifiod inio paerns of mitk foass, and thowr
distribunion was anaiyzed with regard to breed, season, lactation nnmber, stage of lactation and milk
production. Then individutl milk Tosses were estimated nnd analysed sceording ko the snme fsctors. |n
ourly loctation, almost 7% of musfitil eases oecsiaiited eulling of drving off. Far 36% of the casen of
mautitis sccurring in early ldetition, milk production wes offer for an extended period and the malk loss
induced was 911 kg ob svernge over the sntine lactation, $2% of the masting cases pecurring often lncimtion
pedl were ol secompanicd by marked wmodifications of the lacttion curves. For 38%, of the cases of
muastitis occarring from mid fo late loctation, milk praducton was affected for an extended period, The
mverage loss wis R50 kg over the entire lactation, For cuses i early o mid to lane lagtation, the prodiction
ot mastitis on setwas a deternining factor of the amount and pattern of milk production loss induced

Shorma snd Snmivasan {1973 vonducicd o wiudy to estimale the handling losses in milk and milk
sohids of experimental duiry at National Darry Research instire, Karnal, In that they roveated that average
liguid milk loss / dey was estomated o be 0.67% ofthe total milk handled and it deereased with the theroese
it oo e il b, ot om sverage ol iorste of 005%, Tor every $00 kg mordase tnomdllc handled. Avernge fil logs
wis estimated o be 0795 of (nd handled and SNF Toss 0.73% of SNF handled These losses decrenaed
with ihe Incrosse li the level of handling, rile of decrease on average, fir every 100 kg handled vas 0.45%,
it e 22395 lor ENKF

A study was eomducted by Singh and Kalbta (1976) reganding milk losses for a dairy plant. [t showed
that ihe lossey durimg sepurtion weee 1L.27% and 1 13% in the quantiative wml monetary terms,
respeciively. For toned milk hottle the losses were |.9% and | 44% in quantitative and monciary ferms
and for toned milk in sachels the losses were | 906 and |.55%, respectively, The losses for other product
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were also given, as shown In Table 24 Baltfes (1978), reported that from cleaning milking equipment,
wmnilk bosses from equipment were (0,25 - | 8 kg / dary unid from storage tanks 0,15 - 0.64 kg / day,

Tuble 2.4 : Milk fovses in quantiintive nnd monetary forms in s dairy plani

SL No  Name of prodoct Lamnes
Quaniity, % Cowt ol

I (h) Separatinn gast 37 Lh
(b} Tomizdd rmilk {componont wire) botis L3 144

2 Toved milk {Sottfes) 190 144
3 Tomed milk {sachets) J.9u |24
4 Toned milk (Almminem can) 190 185
& Component wise-easemn production 138 1,16
6 Component wise - pileer 0,74 .64
T Component whae - dil 613 1
i Cormponent Wise — fermeined mill 134 T4l
B Process wine - fermented milk 234 3.4
W Crmpwaest wise - cooling buttss 629 021
I Compoment wise - tabie botier 037 023
12 Componend wive - sweetehed condensed milk s 112t
13 Component wise - SMP (mfler) 138 0,60
1 Comgoont wisie - SMIP sy 138 iioh
15 Componaol wime - icectemn mxod powder 1660 9.0
I6  Component wie - lescnmum 022 i1l
1T Clompagmi wike - Pavied milk |33 0%
1% Proces wise - favored milk |94 5,95

Marshall (1978) determined the product Jesses in differont dairy processing etories. According o
this siucdy losves at diferent sperations such as from whole milk neception and separation s < |_$% afmilk
purchissed; milk lomses duting evaporation and spray deying in 3 fictories are hetween 2%, 10 6%, Casein
losses in 3 cascin factories are $.9% of the casetn i the skir milk, losses being rmde up of tnes n the
whey (1, 1-3.3%), fines m the wash water (0,4-2,7%), low mosnare varloe (0, 2-2.1% hand spills of milk and

‘eurd (0.8-1,8%), Salplachia (1979) conducted a study on milk losses and effluent contanination resulting

from milk tanker washing. In that, it s concluded from tabulsted milk losses and BOD dat that mmean milk
leeses were approinately (04 |/ im' of tanker capacity, for u dalry faetory with daily deliveries of 200,000
litres milk, the dailymilk lisses in seashing would amount th 40-50 itres.

Ruwict und Verma | 1985), determined nilk futaid SNF losses overs | 2-month period sl s small dairy
plant during 4 stoges of foned milk prodisciion, nemely ot Milk reception, Sepamtion, Skim milk bandling
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tor standardization and in toned milk processing and packaging: Annuil loss of fatand SNF during wned
milk produchion was |30 aml 1.38%, respectively, the mean quantiy of ooed milk processed monthly
being about 71,000 kg the propoction of fiut and SNF loss, respectively that ocourred st each of the 4
production stages were () 37 72% and 27 K6%, (b) 039 und 5.99% () 0.12 and 7.15%. (d) 61,77 and
59, (% Bowman ( 19%5) 10 a study on product losses in the evaporation of milk estimated that afier 20 hiours
of operation, whele milk Josses’ m' heat exchange surface renched 1.3 kg in g 4 - effect evaporator and 1.5
kg a7+ eflfect evaporator (hoth of the fallmg flm iypes

Dyurich and Gersen (1986); swdied ways of reducing milk losses on farms. Their sudies on
expermmenta) und state faremy in Ukraine showed that when cows were milked twice daily m ADM-8, UDE-
E and UDT-8 parlors. respectively, (.63%, 0.35% and 0.32% of the milk was lost for tschnologienl reasons,
nistuhly design facturs that provented complete remoeval of mitk from the equiprment al the end of zoch
werking cyele. In firm dairies these technalogical losses decroaed from 048 0 036 sl 0.25% s daily
through putafmilk increased from 5% w 10% and | 5%, with the higpest losses venaring in plate covlers.

Avora, Bajorhia nnd Jain { F9%R), in their study in losses of milk solids in o small sizod mull produed
plat reported that for a totl of 6 million ltres uf mitk processed during the 3 year, total loss of fatand TS
e to excens supply was 647 Kg. and 5353 kg respectively. Aversige fit anld TS lowses mnged from (.24%
10 2.71% and 0.58% 10 8.04%, respectively, with corresponding overall aversge of 1.06% und 2.65%,
respectively, They ulso pomsed out thin throughout three year peniod the factory operated as <30% of s
total capacity and the reasons for losses were casual approach jo standardizntoom and Fack of mechatmcul
Ieilities for processing.

R { 19900), in s study om reducnos of Jossesin ditry mdustry, wesstiNed the tmapor sources of losses
an spoilages, wastage of surplus muterials apille cod leaks, inadequate desinage of milk from plant
processing losses, packuging loswes, lodses due 10 snnlytical variations wod domge lusies He ala
valewdaied the processing losses for three product combimmbions and they are in the order of deied skrm milk
+ ghee = 1otsed milk = surplus fat convenied 1 ghee > sundardized milk + sorplus i convened io ghee.

Suona (1994) reviewsd evonomic valie of milk loss caused by fool and mouth dissase (FMD) in
Inidia. Three types of milk losses are tken i secomnt for cows atd buffalies are 1) direet reduction in
rerlicoybelts o ilch miamats. §i) redhieiion 7o milk cistput dhaw 40 gemopition diliy tn breeding sitmmls, {6)
Reduction due 1o aborions in pregrant animals, However, in terms of wial annual losses, indigenous cows
rank first followed by bufTaloes and eross-hred cows, respectively. Ax o whole, the disease causes amilk
liss of iboul 3508 million Hiers which b aboutd,5% of ol annual il output ol the nibonsl level. In
terrns of valug ai 1990 prices, the anroal loes of milk secounts o abou B 12,520 million in teim of
iareig exnchange ost, and from Ra 16500 million to Re 18730 million in terms of domentic ecunmmic
surphus cost.

Khatri et al (1908} conducted & study on post-production loses of milk in nerl greas of Rohtak
distries of Haryana stare. The resilts show thit 1oas of milk was of the order of 10%, 115 and 25% af
homsehold, cyele vendor omd balwal Jevels, respectively This prosperods reghon has fairly good
production und marketing infrastructures where this people are reasomably educared amd mor busmess

| -
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tinded. I other less prosperous area having poor market infrastruciun, the milk losses ol difforent stages
are expected to be higher

Shukeel and Khan { 1999), in their sty on milk packing film and milk handling losses in Gulburgs
Co-operative milk umion estimited that the total losses of milk fat and milk solids oot fat were (1. 73%, total
losses of milk were f.8%. Keeping in view, the information scanned fram the litemture, it was found that
their findings were nol in consanance mmmmmmmmmmm
category-whie and semson-wise in-depth estimation of milk losses with stundard errors at every stuge of
milk hundling durmg production, market nnd comsamption levels.

It ti observed that the assessment of lossei for food grains exceed ather crops and commaodities and
studies have been canducted in & more systematic munner with procedural development over time. This i
expected s food grains dominste m our daily dict. Anention 10 smdy the losses m penshables of plam
vngin, such as fruits and vegetables. have picked up of late ux thewr contribition of nutritionally rmportant
vitaming wnd trace elements is being increasingly realised. Similarly, the literslure on estimation of post
huirvent losses in perishable hvestock prodilce is somewhat scant, except for fish. There is o need to assess
the post harvest lisses of thess erops and commditics arnations] level, Research workers have dealt with
the problem ol assessment acconding 1o their needs and situations. A comparison of the results of their sty
iy ot be flvir on account of diverse techniques of loss measurement adopted. The infarmation genermted,
however, underlmes the gravity of the situation. Their expertence 15 also uss=ful m evolving o uniform
sandard approach w assessment ol post harvest losses.
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3
SAMPLING DESIGN OF THE SURVEY

The sty was undertaken with an w1 provide estimates of horvest and post harvest |[osses of
diMerent erope and commindities ol the natlonal level, Reaping th practicsl alility and Hmietmns oy jew
andd bised on the deliberations during » Cogrdination Commitiee Meeting of AICRP on PHT (2005), the
Feal Ter iz emitari. weiere mdorpried Sive the mssessimisnl o Fpost harves! losses ol erops commod ithes

| Ol the quantitalive poal harves) lisaes wionilid he assesaed,

2, The dati For Barves i poat hirvest Josses winild be collected Tor one full évele ol the selecicd
eormmodities

3. While the dista Yur losses woukd by collected (1) through enguiey with the responderts and abso
fi) by redonding oneite ohaervutiony, these two sebs ol s would be saitably combineld io
evenully reporra stngle Rgore Tor e boss in each opeestion aind chamel

L1 Concepts and Definitions of Loss

Theere w a good deal of variation in the congepis and definmtions of lnss adoped by vanious research
wvbers, This i nol sumeising, siee numenius piest harvest operations e associaied with Ml graihs,
hortizilirdd crops and Divestoek prodiee anld mmiltiple channels wre involved In the Dow ol enap
commodiny froorm (he producens o the comumiens mnkmg the scenamo complex aml vaned  1n dévelopmg
i methodology for Hhe essessment of Iosscs it 15, therefore, necessary o stmplify the probdam s fiir as
possiblie o achaeve feasibality i the witended task of datn ool lection and umalysas

A definition ol boss, livoured by a mimber ol research warkers, is “reduction in welghl of edible
prusdiee available for comsampiom™ Though adequate for procrical purposes and convenent becmms: of
ns imqﬂ'u.:at)r_ il does not adadness 1he reduction m wngh! e 1o dr:.'mg operations. Thouwgh d.r}lmg iy
mvulve conmderable reducoon o woigh, there s no loss of Tood value and therefore such reducnion
should wiot be eoumted as loss. The spmntitatrve loss 1 cansed by reduction moweight due 1o factors such an
nicidence of pesis {vie msects, mites. fungs ond bacterin, rodents and hirds), ond dlso die 1o physico-
chemal ehanges. The present study was, therefire. imited w only the assessment of quantitutive losses
{ discourting e waight loss due o drying opemition s as the material rendered "unfit Tor corsumption

24
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The limses m quality, food value, poodwill or reputaiion; seed vigour, ete are diTicall to quistify wnd
honce have not been considered in the preseni study. However, when qualiimive deterioration inkes place
to such an exten that the food muterial is rendered unfit for consempmon and i rejected. it would amom
b i gt stitive losis.

Further, it was decided to estiminte the post liarvest losses through (1) verbul enguiry amd albso by
(2} metual messurements in the field. Previous studbes srrived at estimales bused on either engueiny only or
repioried the estimutes based oo enquiry and observation separately, The present audy gimed to evalve
bl stutisticn] et haddolegy o combing hath the dmta abtaimel throogh enguiny il observibon.

1.2 Seleetion of Craps/Livesiock Produce, Operations and Channels

The major crops snd cammeodities s well us operations 1o be covered for ench erup/commindity were
identified collectively in & meeting of post harvest engieers and scieatists such (hat vanows food
categories were well represonted. The cropyoommoditios. were olissified as cereals, pulses, otlsesds,
fruus, vegetables, plantation crops, spices, livestock and fishenes produce and then major crops/
commmindities of each prougp were selocted for the stidy on the besis of national productin. Allogether 46 rmior
eropafcommmoditics were ssfected Lor the study. The lirm operathons mnd channels bo be coverad or differem
eropa/commodithes dorig the sy amd e of Coveripo of sach operstion arg surtearzed in Table 3.1,

Table 3.1 : Farm uperations ! channels and extent of eoverage for erope livestock produce

5. {peratinn’ Exteni af coveruge Crops eovired
No.  Chanmol ol thee speration
b Hurvesting Cuitimg of the staniling grop Fuddy, Whew, Mawze, Bajm, Sorghum,

Migoon pea, Giromn g, Anau, Black
wemivi, Mostard, Sunflower,  Safllvwer,
Soybemn, Corandes; Cliiekpen, Green pes,

Sugnrcane, Mustooom

Mueking of fristts | bl Cottomsend, Apple. Banana, Moamgo,

hmch from tree’ plnt | vioes Papoyan. Rapols, Uvmpes, Riuck popper,
Citrtas, Chuva, Coconul, Cathew, Timeds,
Chiilli, Couliflower, Cabbuge

I¥ iy gt ol e e, Pestobis, Tophocy, Tomnnoernc

tubera from sail

Dhipgmg | uwprooting of pods Cieomniinut

Erevr sl ) @and el lEctnm ol

luftover pods alter plonghing

Cleh Inlnnd Fish

Pty milling Mk

Shaugehner of the animsl! hinl Flient, Pouibliy mes

and remaoval of oflul

wool covered Ege Marine s, Jagpery & khandsar
i Collectiom Stucking. modlmg vl Poddy, Wheat, Moize, Bijm, Sornghmm,

Ereempworiat e wp b Pigoon ped, Gireen giwm, Rlack  pram,

ihrestiing floor Chickpea, Mustard, Sunflower, Salflower.

Sy, (oo ey, G, Fllmok pepper
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5 Cperation’ Extent of coverage Crops covered
Moo Channel af the operation
Stacking, Mg o Apple, Basans, Mango, rmrnlwm
haakietabags, ronsporaiion Cirapes, Clma, Chova, Areommil, Cogonui,
l‘uwﬁ“.i p.ﬂl“m EEI“"- ':J:iifl.. ﬂild-lﬂ!ﬂ'ﬂ'ﬂ. c'm..
Omion, Polald, Teploca, Green pea,
Turmieric, Tomato, Cononseed, hMistiroam
Removal of dry snd gresn Sugarcane
lowves, stnekling. bunding
Removal of taggery from Maggery & khondinn
s block making
S e, filliog im Inland fish
baskets' transportation nks
Filling m cans, unlosding st Milk
collection cenler
Collestivm of eggs from Fgg
ﬂu!-.ump:lrumm up Lo
packagmy ya
Unibomckbng the fih froen bond Slirine (ks
at lending contes
Rt govered] Meat, Pouliny ment
L Threshing Separation of gruin from crop Paddy, Wheat, Maixe, Bujm, Sonthem,
marmially or uning thresher Pigoon pea, Chickpes, Cireen gram, Rlack
and collectin of sirew and gram, Musmrd, Soybemn, Sumflower,
Bram Saffliower. Croundnut, Arecunul, Bleck
pepper, Cnrmndér
Orperation not performed Apple, Banuna, Cimus, Grapes, Guavn,
Mimgo, Papaya, Supots, Chilli, Onion,
Cauliflower, Cabhuge, Potato, Grica pea,
Turmatie, Tomato, 'Mushroom, Tepiocs,
Sugnrcane, Egg. fnland, Fish, Marne fish,
meil, Pouliry meal Milk, ligegery &
khanidsm
Mot coverad Cashim, Coctm
4. Sartiag Separution oF muaterial ol (it Awlr. Banuns, Mango, Papca, Sepoda,
grading for hinman consumplicn due apes, Citrus, Cuava, Cocomt, Chilll,
b damages. jurtes, aripe 'uull:ﬂcmnr Cabbage, Onion, Potaio,
St al of first COreen pea. Tuirmeric, Tomato, Mushroom
lager ol citbbage lesves
Sepamition of aneconnntical. el Qb Marine [ak

arrmall fish
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5 e ratbon Extent of coverage Crops covered
No.  (hannel of the operstion
Trimming Tipiaci. Sugmreane
Mo virpered Milk, Paddy, Whea, Maizzs, Hajra,
Sotghum, Pigeom peos, Green gram. Tluck
gram, Chickpes, Mustard, Sunflower,
Saffiower, Sovbean, Cotisnder, Gronndut,
Hlack pepper, Colinsesd, Casliew, Fag,
Meat.Toullry st Jeggery & khandsan
£ Winnawing/ Colleetian of thivbod Paddy, Whea:, Mame, Hayrm, Sorghum,
clruning mtudetinl, winnwing i Plgeon pea, Creen prmn, Mlock  pram,
romove chaff, dost ¢ Chickpes, Mustand, Sunllower, Saffuwer.
Sovbenn;, Coridonler, Croundmat, Black
pepper; Arecamst, Chilll, Twrmenc
Pharing ginming Lndtonseed
Tt cuvered Apple, Banana,  Maogo, Papayn, Supoia,
Clrapes, Cirus, Cliawi, Covomul, Canhaow,
Cuptillowgr, Cabbagz, (mivn, Potato,
Taphoin, Cibeer pes, Tomate, Muslooom,
Hugnrenne, Tnlamd fish, Milk, Egg, Murine
fiah,  Menl Pouliry mest, lugpery &
Ehandsan
. Drying {ollzenon ol mserial sfier Padidy, Wheat, Maize, Bairs, Sorghum,

dleaning, spreading fiv drying,
henping ufier deyimy

Cedlegthian ol malerid) alter
wirtingy gomiding, spoeading for
drying, heaping altes diying
Transporanon from Held

b grushing aull, betore
cruafing sturs i Stalmg)

Mot govered

Pigron Pea. Cereen Ciram, Hlack g,
Chickpea, Mustand, Sunfiower, SaiTlower,
Soytean, Cocinnder, Grounidm, Hlack
Poppar. Arvcamil, Cocoout, Cashow,
Cottonsgerd, Thrmieric, Uhilli

Cocont, Marine fsh

Sugarcune

Apple, Bagamy, Mange, Popuye, Supom,
Cimpez, Cilns, Clusva, Cisliflower, Cubbags,
b, Poetato, Tapios, Oresn pos, Tomato,
Whboowm, taland el Mille Bgg Ment,
Poliry modl. Ingipery & Klnndsar
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Table 3.1 (Continued)

5, Ehprerntlunl Extent of coverage Crops coverdd
Ni.  Channel of the aperation
™ Packaging Callection afler winnowing' Puddy, Whest, Moo, Hegm, Sorghum,

gﬂluwduuh hy Chill
g M fl 4 il
. Sl ﬂlﬁ:kwu.: wstand,  Sumilawer illi,
iilimg b the bugs) haideety!
other packaging miernial

Ceshew, Canl(flowss, Cabbaps. Onion,
Potutis Tipiven, CGroenpes, Musbroon,

Pockiging in Tller flaid Eup
anacking filler fa
Packagng of seed mto bags Laitormeed
dlter ginning
Applicaton of e, packugmg  Indamd fish
for transportition
Calbection from hiock Jaggrry & khandsan
nuding woits, filling b bags
ickaging irerisl
Mt povered Milk. Marine fish, Meal, Poullry mex
L8 Teanspurtation Loilingg of prackied mraneriil Paddy, Whesl, Maise, Pajra, Sofglum,
in threshing yard, Pigeon pea, Green grom, frm,
Ernnspa it o et 6 Chickpea, Musiand, Sunilower, Sifllowss,
Burmee, naibomding for Soybean, Croundngt, Cotonpesd, Sugsr-
, Lmempartaticg Geom gane, Jaggrry & khandsar|
ing yardiseore o
ikt i, oo Ll
ke vand
Luading of packed matertal — Apple, Bamna. Mange, Papaya, Sapota,
in serting griding place. Gimapes, Cirivug, Uuava, Cauliffower,
transpartation tn store of Cabbuge, Omion, Potatn, Topincw, Creen
birmer, unloaiding for simage.  pe, Temmum, Mushroom
tinnsporiiion fromm sorting’
pruding whore fos koot
ymrdd, infy e mmarkoot yard

Lavarding of packed materinl

in sbrytng yasd, transpostation
tior wtiore of Tormar, urnlowding
fior aitage. Wanapoartation fam
ey yordl atore b market
yairel, nmbosuding sl manket yad

Loading of material cullecie

Hlugk pepper, Chillll, Cormnder, Tunmeee,
Arcennul, Cocome

Sugaruane
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Tabde 3.0 (Contimued)

5 Uperatlive Eatent of coverage Craps covered
Mo, Chasned ol the pperation
Lomting of matenal after colloction Jiggery woad khamdann
(e el trnssperation 10 slone
o frrmner, amilondimg for atorige,
trmipertation from collection poimn’
sewre oy ekt yord, unlombing ol
mnarkel i
Lantfing of matenal after Iinbamiel Fiahi
sarting | grndme, frums portat, Maring fish
vitibpading ab market vard
Lamdmg of packed matcral, Eps
immmperiuthon 1 market
yand, uilmading
Lgalinnp fromm eolloetion Sl
PO, FRnaporilion W
market wird consumer
4, Storage af [humeng atarmp, cheanmpg’ Puddy, Wheat, Maire, Bajrn, Sorghom,
farm/ grailing, belore sending to Pigoot gt Chreen praus, Black g,
houschald market for sale or Chickpen, Muttand, Sunffower, SaMower,
level OWH CUBUmEIOnN Soybess, Coriander, Croundsnt, Black
pepper, Acceanut, Coconut, Cushew,
Cotmaged, Tormeric, Chili. Apple,
Hanaiw, Musgo, Mepaya, Sapani, Grapes,
Citrus, Guwvs, Caolifiowss, Cwebhoge,
Cinien, Potam, Toplecs, Creen pea. Tommata,
Inlind Bah, Milk. Bae. Sugsreane. Jaggery
& khimdsard
Swrage o furm level not dome Marme fish, Mushroam, Mest, Poultry
meul
I Siorage ot Inlemding, during slorage. P, Wihomt, Majes, Fujra, Songloam, Pigosn
godown/ loniding For further sate pen, Liren gram, Hisch gram, Chickpes,
warehause/ dispersiil Musianl. Sunflower, Safflower, Oaion,
sl wimres Soybean, Cortander, Ciroundmut, Black
peppis, Anscanat, Clcent, Cashew, laggery
& khandunn
nliading, during stormge; Chills, Apple, Bommos, Popeyn, Citros,
lemiding For Marther aale! Cruliflower. Cabbage, Pousn, Creen pow,

diupaand (in cald stoves)

[ Iubls oo wvetlshle in
stloctod dismico stormge
ot dlome i his e haome]

Tisrrawho

Cltmiweed, Supats, Grapes, Mangu, Guava,
Tapinza, Mushroom, Sugarcane, TurmeTie,
Epp, nlancd fxh, Milk, Mume Fial, Mei,
Porta ey moest
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Storage at
Tovel

Stiag gl
PSRy

Unibosding, during Mormge.
fonitm i Frursbsier s bis
disproaal

!ilunpmn'dul:u;lﬁhdmml

Llnlnnding and losding.
i siomye, suring
grading for sale

R erhilg v oma

Lt smn mlerial fis
alnrsge during dlorage

Ulnbits ouew vt ifahle il
sthecind dinfricty’ dlomge
sl dome inihes shiannel

Paddy, Wheat, Maize, Bajm, Sonshum,
Pigeon pes, Ceogn o g, Mk - jram,
hickpes, Mosterd, Sunflowar,

Sovbean. Coruniler, Grousdoul, Hleck
papper, Areconut, Coconsl, Cailiew,
Cotonneed, Turmeric, Chilll, Apple.
Betrmmn, Mango, Papsya, Sapotm, G

Citpus Guave. Caoliflower, Cabbage,
Cindon, Povao, Tapioca, Cireen pea, Tomato,
Inland fish, Egg. Marine fish, Mest, Poulers
mizi, Japgery & Khnndsan

Sugarcans. Mushroem, Milk

Przeon Cireen mk?t.c? ik
BTOR e, wram. FTam.
Chickpea. Mustanl, Sonflowst.  Sovtest,
Carsiwcher, Grpundint, Rlack pepper, Anscami,
Coeonut, Cashew, Turmerie, Chilll, Apprle,
Barnna, Mango, Papoya, Sapom, €impes,
Chtrua, Coava, Cauliflower, Cabbage,
Clidan, Tapiocs, Green pea, Tamats,
Tivliziud Egy. Marinefish, Meal, Pouliry
i, Sugtreune Mislimeom, Milk. liggery

& Khanduor,
Safflorwer, Cottnnmseed

Paildly, Whent, Maize. Bujra, Surighum,

Pipeon pen. Gmen g, Blick  gom,

Mugiord, Sumflower, Sovhenn,
Conaniter, Croondnut, Black pepper,
Areeanut, Cocannl, Casliow, Chilll, Apple.
Barmnm, Mivtgs, Fapays, Cropees, i,
Gumva, Cabhage, Onion, Poaty, Tepioca,
Trmmite, hagpery & khanidubr, Eog, Marine
Tish, Pondiry men, Supgsreane, Milk

Bapoie, Caulifiwes, Green pea,
Misthroom,
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Sampling Design of the Survey N

A3 Sampling Design and Selection of Disiricis

For selectim of respondents w colles) ihe data for assessment of harves) nod post harvest losses,
stratificd amitistage modom sampling mothod was used. The agro-clinmiic somes were tnken as SiTals:
Diniricts in cach strabuom were tihen as Grst stage, blocks as second stage. villuges s thord sage., und
Tarmmens s fourth stoge uniis. Fourteen oul of 15 agm—climatic fones of the country were congidere. for
selection of ropresentative districts (Fig 3, 1), The sone pertaining 1o the island region was nol included in
thie servey aa the otal contribution to nudian agricaira production from this sone bsquite low,

To estimate post harves) losses socurmely wilng sample survey, iLwas conkidened necessary bo cover
v frivaen memnber of wimits ut (he frst stage ol smmplimg,  Hence, & wial of 120 diztricts were selected from
I mpro-climatic sones | 2% ol the wdal districts in esch agro-climatic zone, exclinding the urban Jistricts
where cultivation o md deme), The allocation of 120 districts in different agro climatic mmes was done
according to-proportion of arca culttvated in year 2003-2004 under minjor crops. The nimber of districts o
be selectod m each agm-climatic mone was taken proporienatety, rommded off tothe nesrost integer.

The districts in each of the agro-climatic 20mes were then selected randomly, These districis were
allatted to different centnss af the AICRP on PHT for data collection. The lint of districts seléoed and
allocated 1o PHT cenpres w shown in the Fig 3.2 The agro-climatic sone-wise L of districts surveved 1
provided i Appesdix L

A4 Alivcation of Crops/Commodities

The crops'commuodities for different agro-climatic zones were allotted sccording (o the mtensity of
production of crope/commodities i the selected zone. Mator crops of the region were first allotted to the
agrovdlimatle zones: The mandited evops of the PHT centres {falling in that sgro-clinmiic zone). which
were selecied fior the survey, were ndded to the bist. Theroafier, sclectid crops having smaller area in the
rone were added si that the oifiect of socio-cconomic and techmplogical factors could be ronimized and
compleie representative covemge of the couniry could be abtained. The distribution of crops and distrizty
io ifTerent PHT centres 1s given in Table 3.2

1.5 Sample Size and Sampling Procedure
151 Samplesles

The morvey was conducted In fural s, minrets, private agoncy podowns, cold storages and
processing untin. The sample siee for dats collection was decided on the busis of smtistical smpling
procedures. Sélection of farmens, and respondents in market channels was done nsing mndom sampling
method. The sample size for each operatson mnd chanoe! and sampling procedure are deseribed helow:

Furin operationg: Two blicks were selected nmdomily from each selected dispmct. Five villages were
selected mndomly fromm each block. A mmdom sample of en farmers was drwn form each village for dats
collesnion by enguiry, For dita collection by observation, mwo farmers from the lisi of already sefecued 10
furmers of each village were seleoied mndomly. The sample sizes (sctual number of respondents) for
estumntion of loss for cach cropicommaodity and for each of the-furm operations in the present stuidy of Ihe
natisnal level v heen shown i Appendiz [V,
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Figure 1.2 Location of all selected districts
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Table 3.2 : List of districts snd crops/'commodities allotted (0 the cooperating centres of AICRP

on PHT
S Nome ol Riatr Lebemtified
Nk distri Crop/eommediiy
L. PDEV, Mabisrashirs Anmmynt), Packy, Sovghum, Ham, Pigeon
Akals Wiandara, Chickped. Black g, Cheon yﬂ
ik Mungo, Grodndnul, Sunffower,
Suybenn, Saffiower, Cittus, Hunam,
Cirnpes, Odlon, Sapots, Papsya,
Ciubhayge, Tomato, Mushroom,
Cashew, Sngarcany
I AMLU, Untar Pradish IHatbras, Ciroym, Meat, Wheat, Paddy, Bairm. Pi
Allgsrt Meeut, Dijaor, MusaL, Mbas: Gonm,
Hlm. Cireen poa,
Fernzabml
L VIRAS, Uttarunchal Al (] le, Cireen pea, Milk,
Almora Bageshwae g e
4 MR::'I. Al Praadesl Fanr Cindavar. Puddy, Sorghomm, Pigooo pea,
Anskagalle West Gindavard Chigkpes, Black gam, Cashow,
Cireen gram, Coior;  Croumdnul,
sunflowes, Cottonseed, Mangs,
Cimd, Hanana, Gusva, Fapaya,
Tomty, Tapjoca, Chilll, Cocont
Corinndor, Turmeric, Sogancine,
Egg, Posiliry, Inland fali
5 UAS Karmiiakn Hangalom (rusalj, Matrw, Sosghum, Hara. Mk
Rangihire Hoarlue, Gronmdimn, Sunflower, SafTlvwer
Shirag Mmgo, Gmpes, Goove, Sapoto,
Chitrad Papays, Tommto, Omion, Chillic
e Coconii, Arccami, Marng fish
. ANCGHAL Aniin Pracesl Kiriah, Paddy. Sorghum. Mpgeon pis,
Rapatla Kallore, CHickpen, Bliock pam, Canhew,
 Chumriuer Cireen gram, Croupdml, Cudien,
Sunflower, Coconut, Coltensesd,
Mungo, Citrus, Bunsos, Cuwve,
Papaya, Tomam, Taphos, Chilll,
Coriander,  Turmeric, Sugarcane,
Eag, Ponlery nseat. Inlusd fd
7. OLAT. Oirissa Gangaar, Sonogur, Faddy, Chickpea, Hlach gram,
Fitiihaneswar [Metibonnul, Cipbon,  Green gram,  Girosndnat,
Phoalbam, Cuftack,  Banand, Chilll, Turmere, Arecimm,
Pkt i ygauar Cosbew, Jislanui] Fish
B OSRY AAL Asaim Harpeta, Citrnos, Popeive. Comiliflower, Calibuge,
Buraliboet Dnrng, Tapinta, Gireen pew, Supsitosne,
Kamrup Meat, Erg, Poultry mosul, Juggery &

khurilsari
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Table 3.2 (Contimmed)
5 Mamaoof Ntate L s el Crep/commadity
Na, Cenire dinteicts
L] CIAL, Bhopwil Misdhya Prodesh TTusampabad. Whent, Muize, Sorgbum, Chickpen,
Lewstn, Shabnin, Biack gram, Mustard, Soybesn
Wk Banann, Cortundes
e paNUvAS. Tl Nl Thitruvallit Sanzhum, By, Croen gram, Mingo,
Chensi B, Clrapes, Taphoca, Gruundni,
Cogtomeeed, Moshroom, Tamen,
Cocomt, Sugmrcane. Poiltry meal.
Mlarine filh, Mo
I TNAL, Kanyakurmart, Semprhum, Bajri, Cireen grim., Munga,
Coimbstore Karur, North Arcat, Banama, CGapes. Taphoca, Croundnut,
Tamil Nadhii W Cottonseed,  Munhroon,
Cocomut, Sugnrcane, Poultes mant,
Muaring Find, Meuy
1. NDUAT, LT Proadosh Azumyarh, Fralopgarh Whoat, Puddy, Buijn, Pheeon pea.
Futeabnil Bl rrinpuer, Viormnasl, Mango, Mumaond, Geavs, Folalo,
Ambodkarnagnr. Lireen
ol Sugmncine
13, COSMAL, Hiwryann Fatichubail, Hisar, tm, Chickpen, Cottonsoed
Hizar KR O Catiec St
Milk
i4 JNEYY, Mdadlyn Prudesh Hhind, Shadual Wheat, Maire, - Somghbm, B,
Jabdpriss Ciwalhirr, Chindwan, Mutund, Chickpes, Hisck gram,
Muutng, Khardiws Soyhenn, Cormniies
£ RALLARS, Ragnathian Karubill, Cluars. Maize, Bajra. Chickpea, Mustaril,
latpe Soyhesn, Cottomsesd, Carimmder
14 CAFRT, Ragmathmm Alwnr Maire, Hajra, [Chickpes, Mustsrd,
Judinpur Soybesn, Cotionseed, Cortunder
IT  AALL Mk Malbari, Niigon, Ciirus, CauliMower. Sugarcane,
Jusebit Tirmmkin, Lakhimger Cabbage, Papays, Tupiocs, Circen
pea, Meat, flgg, Pruttry ment
1" JAL Chinjmruat Mihasana, Kheda, Whest, Bajm, Pigeoi . Plnck
Jimagarh Valnad, Porbitiniae, rurm, Chroumsidml; F,.'ﬂpm
Moy, Amueli Cottonneed, Marijpn, Banans, Sepoi,
Pomato, Omon, Cunbiftowes, Milk
(L T Wizat Hendl Banbum, Murndia, Wheat, Paddy, Blogk gram,
Klirmggpia tledimipur (Wiai) Mustanl, Guavie Papmva. Pobiro,
Tomuip, Cubbage, Caullfowos,
Lireem ped, Cocamm, Arecanut, Chilll
Marme fish, Inband fch
0, CERCRL Kl Koanamaginl, Blick pepper; Covonul,  Arceanid,
I rmgo Ky Tapioce, Cishew, Mo fish
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Table 3.2 (Continued)
8 MNawe ul Stuie Ideniified  rop/cammnd
~No.  Centry disiricis —
2 HSAIRS, Waleraskiies Kuilbugrar, ?ﬂl; Sorghian, HBagm. Pageon pe.
Kathapr Satmini. H.'l.l.l:i:' gram, Circen jgrem.
Santgll m Ciromnannt, Choum, Sontlower,
Sovbean, Seiflower.  Comonseed.
Munpo, Hanoms, Gmpes Sapota,
Pupaya, Cabbage, Tomaro, Cashew,
S lirom, Sugareane, ligpeny
. WRUAFS, West Begal Tilpmigue, 'Mma,r Blsck gram, Musiard,
Hisliars Aebechimayrir | Fast ), Cinava, Popeyn. Poteto, Timmto,
Nadla Cibbage. Cauliflower, Groen pea,
Chilll. Cocinil, Arecasul, Mrine
Fisdi, Inlund fish:
1 PAL, Punjuly Julassilliar. Moga, Whout, Maddy, Musmrd, Cimu,
Luinmm Fevogopog Proiilery e, Inlend 11ak
2 ISR, Uttt Prackesh Chanibusill, Dessria, When, Pully, Hame Plgeon pex,
Luchzanms Kangme (Dekiat), Potato, Muatsrd, Mongo, Clsiva
Exawily, Unnaus Cirsen pon, Sugroms
5 GBMIAET (nninchall Nuinital Cibrua, Apple, Oreen pes. ML,
Pamttzat ek Blimhiroom,
M RAL, Bihir Bhabhua, Sopal, Mulze, Figean pea, Cheen  gram,
Pusa Marhtanga, Guoova, Potnto, Tomam, Cheion,
Samastipat, Valshall Cauliffrwer, Calshuge., Inbemd fiab
1. 'UAS, Karnmtaki Beiganm, Maire, Soighum, Bajia, Milk,
Raichur Hijmpinst, Grapes, Groundant. Sunflower,
Hellary, SaMiiwer, Cnion. Tomato, Chill
Phideabiisn pammiila Arecarnt, Mangn, Unmva, Sapta,
Papaym, Cooommi, Maring fish
i WOKYY, Chausgarh Bilaspur, Ratpus Whitnd, Tomatn, Crians
Pk Kmwardha. Inutypur
Ry
M YSPUHA&FR, Hirchid Prmdesl  Ulna, Dharnba, Apple, Pommno; Crresn e, Musbmoom
Sulari Kinnore, Shimla " e
W SKUASET, Toommes & St Pulwama, Apple, Mest
Sirinmgn K mkemir Barmmuls
£l KALL et Warvanull, Bluck: pepper. ool Afechm,
Trvamur Fonttayim Caibiew, Matme Fish, Tapliica
o CTORL ket Pulakias ok pepper, O ocommn, Arecanu,
Trivanibraimn Clauhenw, Murise Fish, Taphocs
3 MPUAL Rigpstham Tharm, Hajsrand, M, Bajra. Chickpea, Mustard,
Lhlubprer LI daaigrir, Pinawari, Soyheun, Cotonseed, Coriide

Chittisamirh
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a6 Post Harvest Losses in India

Storage st producer level: Same samples of farmers (s tdeen for data collection af farm level) were taken
for duts col lection on storage lowses @t farm level by enguiry and observatinn.

Storage ot market level: Two unis of each channel such ns wholesaler, retailer, godown, and processing
unit for cach eroplivestock produce were selected randomly from the lis: of the respondents prepared aller
complete enumeration of umits fur cach channel of eavh selected district. In case o particular channel was
not gmilable in the selectml dintrietl (hien nearby districts were considensd for dit collection by
enguiry/actual observation. The dats by enquiry as well as by observation was collected from all selected
respondents. The suomple size (potusl number of respondents) for estimation of loss for each
eropieommuodity diring siomge in different channels in the present study al the national level lus been
shown in Appemiis V.

351 Sampling procedure

The selection of sampling units was done on the basis of ample nndom sampling iechnigue withou
replucement for cach cropwcommndities. The sampling procedure for cach stage is described below,

Selection of blocks In the district: A list of all blocks of the district was prepared. Two blocks wene
selected random by with ecpeal probakbilisy forsmopling of villhges

Selection of villages: List of villages in the selected block was propared and five villiges were seélectel
ranifomty from the list In some of the cases where villages wore big with more than 1 500 houscholis, one
segment af the village was enumersted wnd selection of Tarmens wos made fom hat etonly.

Selection of farmers: After complete emmerntion of esch village, the howscholds not relited w the
identified commeodities of the disirnict were discarded and a hist of farmers prowing or expected to grow the
dentified crops/commoditicsin the current survey peniod for ihe districts was propared. The farmers were
subs-stralilied lno two catoponiesd.c. those growing more than or sgual 1 70 ol the selected commaditios
iniarest imeper mumber) and thime prowing less than 7% of sclected eommasditied. Six formers were
selected from the first Hatrmdomly snd remaining 4 fammers were rendomily selected from the second list.
I ease the niomber of frmens ol Gt et s beas thin 6, all these fermuers were seloeted and rest o' the
farmers wiere selecied from the seoond Hist.

Selection of Held and plot This sclection was dome o reconrd the losses durmg farm opermtions by
observation. For field crops {cereals, pulses, ailseeds, spices, sugarcane, vegembles), the selection of plot
was done for gach erop. A list of all the fields of relected fimmers for each crop grown was preparcd. One
ficld for s particular crop was selected randomly, Afierselecting the figld, o plot of SmxSm (for plains) or
2 o Tor hilly regiots having contour of terrace ferming) was identified 1o assess the losses by actual
whseryation,

For horticultural crops, the orchand { A clisster of miminmem 12 fnibt besring trecs of paativular copon s
single piece of lund) was identificd for assessment of loswes. Four frun besiring trees were selected

ranadomty
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For fishipands, all the fisipands of the village were completely enumenated and twa ponds were
selected randomly from ik lin

For livesock, informatian on all the mileh and meat animals of the sélected housebolds m the selected
village was recorded. In case of egg and pontiry binds, aff the ogg and poulry umiis in the village were
completely ennmerated and two units were selected randomiy for dota collection,

Selertion of whalesalers: A lign of markey vards/mandies ar the distnet headguarter was prepared amd ons
mandi was selected randomiy, All the wholesalers 1 o market yard/mandi were enumerated and rwo
whilesalers ot cach commodity were delected ramlomily Irom the list. Priofity was piven o the

wilignlesn berd Tumilling more than one erop/'canmaodity.,

Selection of retallers: A list ol mali retail morkets st dismcl hesdonarters inchiding the retail fmit and
vegetable murkets was prepared, One market was pandomily selected snd etmersted, Two retallens weere
seleeled rambomly giving priovity 1o the retiler handfing more than uno crop,

Selection of processing units: A list of processing units related to identified crops/livesinck produce was
prepaned tor each district headquarter and two units were selected mndumly for each crop/commaodity. In
case the processing unil was not svadlable i the identified district, units located in neighbouring disirict
wire tukien

The sample size (number of respondents)  for estimmtion of loss i different farm operations at the
matial level hay been provided in the Appendis 1V, Similarly, the sanple siee (no. of respondenis) for
estimaniom of losa durmg sorage o different channels o1 the nutiona) level has been providad m the
Appendiz V

The intent of the study has been o represent ws much of production bases of the selected commodities
#3 possible. However. the samipling His been such thal i case GF sapolia. the study represented & high s
1% of the production base, while the representation was as low as 0.35% in caso of poultry meat. This was
parily owing to the lmited number of the contres spoglulizing in Hveaock produce. The moge for fosd
prains snd oilseeds was 22 75% — 400 %, The sctual commodity-wise coverage of production buise st the
catnpletion of the stidy tms been presented in Appendix VI
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4
DATA COLLECTION PROCEDURE

Collection of requisite informution from respandents in a systematic manter 4 the most fmportant
task for suecess of any survey work. Therefore. || is essential to develop approprnite uestrannaire, or
shediles, o systematically eollect all requisite data. Different schedulis were developed bused oo
detailed group discussion with experts o colleor the datn through enyuiry and petual observations. These
wchodiiles were evaluied in e Tield before making them availabie to all PHT centres for data collection.
Field investigators woreemployed 1o collect the datn for subseguent scruthny and andl ysis,

4.1 Data Collection by Enguiry

Five survey schedules for collection of dits on sssessmeni of post harvest losses of
cropa/commipdities “by enguiny”™ were formulited (Appendis 1), Schedule | owas for complete
emuneration of the selectad villiges amd schedule 3 was for complete sumemtion of selecied market
chimnils. Based on the emumetatioms, the frmers amd respondents from mark eting chemme s were selected.
Schedule 2A was for data collection of losses in farm operationy including harvesting. volleviion,
theeshing, sonmeg'grading, winnowing/cleaning, drving, packaging and mamsporation. [as on losses
durmg wiorage at ferm/bouschold level was collecied in Schedule 2B Daia of losses duning storage in
imarket Chinnmals s ol lodted in Schedule 4. A brieldeseciption of pictedure and type 0F diila collooted id
describod below.

4. L1 Complete snomeration of huselolids of thie selected village

Eneh ol the selected villopes was completily enumernted af the beginning of survey. The inflrmation
collected was idontificution particulaes of s climatic sone, state, district, Tehail, block, pume of villuge
and detalls of fumers ingluding operatiom] halding, cropycommudities grown or expected w be grown in
curent year and area undercrop, The selection of frmers was done on the bists of these infinmatiims
4.1.2 Lowses during larm pperations by inquiry

I covers the dats collected by enguiry for Joases during harvesting and viher opermstions prior o
starage. The data wits collected al the tme of harvest or within one week after harvest. Subseyuent visies
werg mdide to rocnrd the loss in other openstions. [h the cuse of froits, plintstion crops, meat, finh, egg and
pouliry meat, harvesting producrion is dome o To three imes. Henee, tha fickl imvenigutors visited cvery

38
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Data Collection Procedure 39

time and af the end of operation or within 7 days from completion of speration, The data for operition,
method of operation, equipment weed, quantity handled and quantity lost etc were recorded. The farmers
were iterviewed for their ussessment of the quuntitative Joss 1o each of the farm operations.

4.1.3 Losses al producer level during storage

The dataon losses durtng stomage at farmens' level was collected perodically, The penodiciy of data
callecton was once m every manth for a period of one year. Previous batunce of crop, sddinen during
eftguiry period, withdrawal, totnl quantity slored. Tt durmy) the emgitiny period. ind eaoses of loss wene
recarded. In case of fruits, vegetables and plontavion crops, mote visits within & month were maide, s
storapge time ol tarmers’ felds bs wsually less that one month. Design of the schedule for this parpose
potormtically checks (e validity of data on the basls of material balance. In case of any difference,
correctiom b the dita was pussible snid comect dativeould be recordad.

4,14 Complete enwmeration of market channels

All selected mrked chamnels such as mandi, retall market, processing units et were completely
enunterated, Name of dock it retilen prisvessing it/ podown and (s aldress, crop/commadity handled,
and types of domuge stractures used were recorded. Whalesalers, retuilers, processing anits and godowns
were segregated and lists prepared.

405 Losses during storage ui markel lovel

This procedons was for reconding the losses by enguiry durmg stiomge at market level, The frequency
of dat collection was once i every month and commaued for one vear. Type of storage, quantity stored,
withdrawal, addition, losses during stomee. total guantity stored and causes of loss efc were recorded. |n
the vage of processing units, lose wad recorded Kl the cropcomimadity was in store and not processed.
Diosign of schedule For this purpose automotically provides s check for the validiny of date. In cose of fruis,
vegelables and plantation crops, feguent visits within @ month were nusle, as the storage time far this
convmodily i gquite less,

The survey was planned for one-year crop cycle fior all the selected crops and livestock produce, The
enumention of villages as well 55 of murket chumnels began on October 01, 2008, The dotw collection by
eniguity anid pbservation began in Mecember 2005 anid was completed by 28 Febroary 2007,

4.1 Data Collection by Observation

Survey schedules for coliection of dam by observanon on assessmem of losses were developed
threnigh mtensive dialogne i multiple grosp mectings among all the resemch imvestigators and subject
ratter specislists from State Agriculiural Universities and ICAR instivutes. The scliediles s prepaned
anid used fur data collection by observation are given in A ppendix 11

Allorgether 18 schodules wers developed for data collection by observation. These schedilis can b
prouped o (o categonies tumely daw collection by observition in o eperitiony (grodp of schodule
muomber 5, lolul 12 schedules) and date collesiion by ohservation dunmg sorage at lam il marke
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channils {group of scheduio b, wotal 6 schedules). Detals of date eollection procedure by observation for
dilTerent schedule are grven below,

4.2.1 Harvesting losses ai furm level In cereals and coriander

Datu eoflecton protocols Tor losses dunmg harvesting, threshing und cleamng/winnowing of wheat,
paddy, sorghum, bafra, matee snd coviander were similar. Particulars of the selecied fickd, variety. sl
commlition, dote of sowing, barvesting date, mathod of harvesting, equipment used, ote were recorded. In
cancuf traditionl harvesting, minual hervesting or harvesting with reaper, o plotof SmeSm /2o e wes
selected imd harvestod with the method followed by the fimmer. Harvested crop of the selected plot was
eollecied separnizly. Then, the fullen graina on the selected plots were collected and weighed or mmmber of
fallen groms wis counted. Yicld of the selected plot wan recorded after threshmyg it sepamitely with osual
practice of the farmer. 1 coie of combine harvesting. the vicld of sglected field was rocorded after
harvesting. Afler measuring sctual ares of the selected field in which harvesting was done by combing
hasrwester, the yield from SmeSm plot wies estimated, Then a plot ol SmeSm ws selecte) in the harvesield
field. The weighimumberof fallen grains from thie 3mesdSm plorwas recorded.

Fur estirnuting the loss duriig treshing/ahe ling the lurvesied arop of So S was threshed with the usual
protice fllovasal by the lumice. The prodice amd sty seere weiphod separately. Then o sanple of 230 amw
ik chivn atd gredns macoreroel fronn stmv wese sepanited ibd welghed or number ol grains wie tocaietbenl

To estirnute the Jossss dirtng cleaningiwinnowing, o semple of 10 kg arclenn grains-strow imixtue
wis drawn anil closned using the methuod followed by the fsmer. Grain and straw were gollecusd
separaticly, A sample of 250g was (ravw folkowing quadniple techniqoe from the straw. Gralis recoverad
frommi thee srrwe semp i were sepamited amd covmted weighed,

422 Losses ot farm level in oflseeds and pulses

I order ter collect tle Tows dite by actl observathm during hamveiting, threshing and winmowing
stages of oilieoths o pulses (mustard. soybean, growmdomit, sonflower, safflowern, cottonseed, pigean pea,
chickpea. green gram and black gram) different procedures were followed. For cstimntng fosses during
hurvesting for pulses atd sMlower 8 plot of Sm=5m was seleeted mid logs was estimoted Iy Uhe austbiod
e For cieeals. D the cie of gronndmit, (he plams of Sm=5m plor were upreoteed through sl
practice and then pody [&ft in the soll of selected plot were eollected mmd weighed. Sam of yielils from
thitesfimg the crop of selected plot and pods collected from the soil gave the production from SmxcEm plot,
Agajn s scparsie plot of SmoeSm was selectod when farmes stopped ploughing snd picking left-over poda
The welght/mumber of remalning pods in the soll was reconded.

Forpstand and soy bown, |0 plants were mmdomily selecied from the selected plat of SmeSm: Number
of willgues pods preseat in vach plant incliuding shatterod siliques’ pods, i1 sny, were counted, Then, the
furmer harvesied the whole fickd mcluding ihe selected plot as usual, When all harvesied grop of the field
renched the threshung foor, ten plants were modomly seleeted once again afler ensurmg tat the selected
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plaits contined all branches ond kid boen lurvested from mois sten. Number of Shintered stlgues/pods
afeach selegied pluol wies eotited,

For sunflowes, plot of oS umd ten plants were selected as done in nustind erop. Number of seedy
preseni in cach plant prior o larvest was countod wnd Oowers were mmrked Then the fumer hervested the
crop, After harvesting. the same Howers were taken onee again and numbers of seeds shattered wero
oumied

in case of cottonseed, the fmmer wis allowed to pick the cottun bolls. with el prctice. Afber Last
meking, & plot of SmxSm was sclegred from which 10 plants were selected rundomly, Numbers of bolls
aleeady plucked snd opened hulls remaming un-plucked were counted for each plant.

For estumating the loss durmg threshing foe pulies, safllower and growndnu, harvested crop of
S San or 2o 1 0m plod was taken ainl threshed with the mathod followed by the farmaer. The grain/pod
wul strase obtained giter threshing were weighed sepurately, A ssmple of 250 from straw was deown and
urmbyzed. The number welght of seeds in the straw wiss counted welphed. In cnse of sunflower, mustud
and sovbenn, & sunple of three bundles of bervesied crop of same feld was dmwn, throshed and analyred
with the method shvilar fo cereuls.

T estimute Iosses during cleaning’ winnewing the methodolagy was e same as that followed foe
eereuls. Incottomsead, livsses duting threshing and clenning winnow ing were ot éstumated,

4.2.3 Lawses mt farm level in s apd plantation erops

I the estimation of' losses during horvesting of the fruits, the selected troes were harvested using the
methad followed by the farmer, Prsduction from all selected rees was cecordid nnd hrvented produce wis
artlvieed for damuges during hervesting. The friies not suitable e amim consumption were thken as logs
i this case. Catikes of s were alko recorded. Forestimating the lisses during grading sonig o seenple of
kg o 50 fruits was draven o grded or sorted fllowing the mdéthod of Girmer. Damuged frui during
this operation wer recordod. To estimate the londing, tramsportution md ankoading loss { form to market ), 8
sartiple of 10 kg or S0 mumber or § boxes (F packed m boxes) was drawn after unfosding in the murket The
undamaged snd spoiled pieces were separated and therr wetghynumber was recorded.  For Cashew, the
samiple-sree for lose estmanion durmg grdingsorming snd tanspor wis § kg and mevhodoiogy stmitar to
e Trungts wiss useal.

424 Losses at farm fevel in vegetable crops

Parg om loss durmg, fimm operations m cuse of vegeiable crops was collovied m sepamte schedules
Follvwing different procedives. For estmmaling losses during harvesting s plot o SmeSm was selectod and
hurvesiod with the mathod followad by the faemer o got the production of plow

For omian, potato and turmenie, in case of mamie] harvestigs the lefiovidr produee in the 4oll i the
selected plol was collected alter eompletion of herveiting. Ih ende of mechanical harvesting, the
peodusictlon of S Sm plot wiss recorded s useal emd then agsin o plolofSneSm was sslected and the Ll
overproduce i the soll was collegiod snd welphied.
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T i TEE aned bormuiit, the crop was harvested from selocted plot with usunl method. Thien the harvesied
produce of selevied plot was analysed lor domage Weight of damaged priduce gave the Joss of seleoted
plat during harvesting. For cabbage, mustmam, cauliflower and green pea, the loss during harvest was not
estirtied,

For Tapioca, 10 plants in g row (commuous) m place of SmocSm plof were tuken (o estimate the loss
durmg hmrvest. The left-over produce in the sonl of the area of 10 solecnad planss was collected and mken as
loss. To cstimate the loss dornnyg cleanimg/grading and soring, the opoerntion sctually performed for topiocs
I8 inmmung. Sample of 50 kg aploca wis drovwn m place of 10 kg ! 50 numbers. Then weipht. o
produce/pt of produce rejected during trimeming was eonsidered as loss und recorded.  Foe estimating the
luss durmg grodingsorting wnd crangponation of vegetables, the methodologies of fraits were followed

4.1.5 Lossesat furm level in black peppor

Tivestimate the losses dunng harvest olhilack pepper, four vines of hlack peppar wore selogtod ns done
fior fritts! plantution crops and same methidlology for the loss estimation wes followed. To estimate the
tosa during threshing, 3 kg ol unthreshed produce was fuken and threshing was done with the method
Tollwed by the farmer Rest of thie methodalogy was similir to that followed for conzali For less durimg
oleanimg/ grading and sortmg, & smple of 5 kg oncloan pepper was takon and tleaned with the method
lolkrwed by farmer, Rest of the meihodolagy was smmlorio that of cerenls.

4.6 Post harvest losses in milk

Exttimation of koss in milk was very ditficall to recond by observation: The liss af each atage was
assessed by the Research Engineer/ Associates of the project. The loss in different opemtions was based on
thewr personn| assesamentand observation

4.2.7 Lossesar farm levelin sugarcane

Inthe estimation ol the loss durmg harvest of sugarcane, o plol of Sm=5m wis selected and i Tnmer
was mllowed to larvest the plot with saul pmetice. The produce of the selected plot wis weiphied to got the
production. After harvesting, the stubbles lefy in the selected plot were separied. Weight of stubbles and
iprcked sugamoane pleces inselected plot gave the loss durmg hipvest,

Toestimane the loss during staling ol sugarcane, three bundles of sugarcane were prepared in the fiahl
Welght of these bundles was recorded. Then the bundles were transponted W the crushing unit with the
weaal peactice followed by the farmer and kept in the crushing yard till the farmer went for crushing. The
penod of staling wis the lime between weighmg bundles in the field and immediately before crushing and
this durntion was recorded . The bundles were weighed again before crushing. The difference in the weigin
pove hoss during staling
4.2.8 Lossesofegp at prodocer level

Data on losses durmg collection and packagmg of eggs @ poultry farm was collected m n soparnic
achedule. The worker was allowed 1o collect all the epes taid in the selecied shad. Tolal nomber of eggs
colleoted and dmmaged oes wore counted separutely. To cstimate (he hss duting packaging. e worker
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was allowed 1o prok. the collected egps of ope dhed and menibers of epps packed and damaped were
cotimtid

.19 Losses ol meal at producer level

I vrdier b estiinate leses of pael b producer level, twin butehers shop and two slisghterhouses
iveimived | were selegted in a distnict. The dita on losses during slaughier were Sifllecied once in eviry
month lor one year. To detenmine the loss durmg stuighter, the data of 5 antmmaly slaughterad continuoasly
werg recorded. Atter slsghier, woight of freih corciss was taken. The parts of circess removed by ile
bute ey which were not it for human consumption due 1o damages, injury, diseased pans ete were weighed
and recordied.

4.2.10 Losses of poudiry mest ut producer level

The daw on loss of poultry mear duning sloughier and storage a1 pouliry meat producer level was
eollected in this schedule. Two slaopinertiouses and two batcher's shop, where pouliry birds were
slavightered. weiro takeni in coch distried for dua collection. "Vhe freguoney of dais collection was once in
pvery mottli fur one vear To estimite the loss during sbaghter, the mathodology was simblar to i of
EEL

To estimate the bpss during stomge, the type of stonige, cupacily et used for storiug dressed ehicken
was reconded. Five ehickens (cocnsses) were mndomly selected from (he stiore and checked . fior thair
conifition. Spofled purtion of the carciss wis contilered s loss

4211 Losses ofinland fish at fisherman level
Tie record the limies duttng euteh of inlamd feh, weghi ol usal eatch on the ilate of visi was recrrded

aridl then the fisherman wis asked to sort the s (fishes oot it for humon consunption) aller that the
werght of discanded Aulves wis kiken

A.112 Lavsses of marine Aah at landing centre

Lirises during ealcl ol marine G wos not recorded due 1o practieal difficaliy, Estimution of Toss wiae
reconded aiter boa landed in destgnated landing center Aler unloading of Bsh from boat snd weighing the
wotal fish Linded, the boan was checked for any fish kR o the boat. Some fish (uncconomcl'soall sl
danmngel of spoiled ane) reman indisposed were wanlly thrown, Weight of these fish before throwing
them wos taken.

4.3 Data Collection through Observation in Storage Channels

A1 Lvines duiing storage bn different channels for cered b pulsed aildeeds and coriander

Sumples of 100050 g of commnodiy were laken overy month subject to e availabality with 1o
respunident, Addition |o the dock, consanption, sale or processod stock (o (he previous monils and
rextutiming slock was reenpded for the enguiry perjod. The sampled were packed o plvibene pouches
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with the identity dlips. These samples were sent by concerted PHT center for further analysls sooo after
callecting them The sumples collected for different crops were analvzed formoisire comtent, OO0 grains
weight, number of undumaged graims, and infested/damaged graing and theirweight wore recorded

432 Losses during viorage in different channely in frufts, vegetalles and plontation erops

A sepurste schedube was designed 1o collect the datn on loses diring storage of fruits, vegetables and
plastition crops in diiTerent chunnels. In some of the frutts und vepetsbles, the stornge period was fess than
ote month o all channels. In those cases, (he field investigaion visiled the respondent al the time of disposa)
even before one mimth. To estimate loss during storage, the data about addinon, sale/comsuomption/
quuntity processed was recorded. Then o sanmple of 10 k'S0 numbersd packs of produce wis drzwn
iwhen respondent allowed drawing the samplel The damaged produee was separated and
weighedicounted. For Cashew, 3 somple of § kg was drown for loss estimation. Methodology fin sample
mialyais remuined similar to those ol cereali. Loss durmg glonige wis not esiimaled for pepper and tapioci
by observation (as dochded in group meeingh

433 Losses of e doring transportation und storage in different channels

Iin ordet o collect the data on losses of eggs by observalion during {rangportitlon and siompe ol
whinlesaler and rotaller lovels, mods of transpory, lotal distance of tunsporation md tme taken fos
transponiation {days) were recorded. Then, at the ime of unloading, 5 packapes of {iller flats were selecied
mandomly. Total members of eggs present in the solected (ller flats and damaged eggs were counted, For
estimuting loss during storge five puckages of filler Bu were selected mmdomly from the store and
mumbers of ey present and domaged were cotmtod

@34 Losses at market level stornge and trumsportation of inland feh

The loss during tratispon a1 the time of unloading o market processing umit amd stormge af
markevprocessing wnil were recorded in 8 well-dewigned schedule. To record the loss durmg
iranaporiation, a sample of 10 kg fish or complete pack (whichever was allowed by respondeni j was drwn
and weighed, Then the fish spoiled dunng transpor was sorted and weighed. Simlar method was Tollowed
torocond the loss during storage.

4.1.5 Losses at market level storage, drying and transportation of marine finh

Daw an loss during transportation, drying and stomge of marine fish were collected. The methodology
for transportation and wiocige was similir (o that followed for mlasd ek, To estmate the loss during
drying, the details of drviog method and particulard were eollecteil. Then o sample of 5 ki from the fish
kept for drying was drawn. The sample was analyeed wid the fish spoiled duning dirying was separsted and
welghed, Loss during this operstion was estimated only swhen the respondent porformed i

- - — —_
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b

(e} Drving of wheat (1) Packaging of wheat

Figure 4.1 Assessment of losses in grains
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(i) Assessment of loss during (b} Apples collected after harvesting
harvestmg of kanana (by ohservation)
{by observation)

(¢} Sortmg and gridmg of (d) Packagmyg of apples
apples belore packaging

(e) Storaee of banana by wholcsaler

Figure 4.2 Assessment of losses in (ruis
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(a) Transportation of banana snd tomato (b) Transportation of fomato by retailer
in the same truck

(e} Storage of onlon sl fum level (d) Stornge of onion n godown

Figure 4.3 Assessment of losses in vegetabiles
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o} Loss dunng colleotion of (b} Loss afier slaughtering
Eggs (by observalion) (by ebservulion)

(d} Lo=s during drying of manne fish
by obsorvation |

i@} Treosportation of fish (T} Retall marketing of
i processing industry mland [ish

Figure 4.4 Assessment of losses in lvestock produce



5
ANALYTICAL TOOLS AND PROCEDURES

The datn collected by the PHT centres were senitinmred for fimctionality thmugh miemal comisiency
checks uf the time of dits eniry. The digial dads from different centres were pouled approprisiely Tor
further analysig,

Pam colleeted throwgh enguiry were nnnbysed using Staatical Analysis Softwore (5A5 ) whereas datn
by observation were snalysed uemy Microsofl Excel. Dato for cach selected distoct were snabysed
separmicly and then the resilts were pooled by ussigming approprimte wil2hits &t higher lovels | Le igro-
climutic mones, stntes ete. ). Sampling welghts were abtuined for each record seconding 1o sampling desige
mnplemerited for data colleetion gt distrct level (Le. weightage of sample numbers of farmers, villiges and
blucks f their nctuinl mimibusy )

Far estimmting ihe losses i agro-climamic sope level, weighinge were assigned bassd om e
prisluction al the specific crop/eommodity inall the sample districts. Similarly, post hiervest lovses at the
nutiom| level were extimuted by assigning weightage on the basis of the production of a speoific
roap cammmaod kbydin the agro-climatic somes, The procedure Torsmalyss of dita s described below,

Al mations ased in the following equations have been explaimed af the ond of this chepior:
£ AnalvsisofData ol Farm Operontions

Thedmn abined though enguiry and observation for each disirict were nmalyzed separaraly,
5.0, 1 Duts collected by enqguiry

Total quamtity hondled of o cropioommodity for & particaler form operation o o diger wis
obmined ns po Mo i

Tiotad sty of fhe cropfeommodity lost in the same fimm operation o 8 pamioular dismet
given hy:

2 g A e
4 - L] - E

Er':#_L'_'l_.Eﬂ_, i3]
{ iwh Yip et T el
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50 Past Harvest Losses in India

Thee liss (%) obtamed by enguiry for the crop/commadity (6 1* distnet was estimated using following
frrmula.

l“l
L, = X 100 &)

Fatmate of vanance of [ was obtamed as follows.

K] (6

Whiere the estimates of variance of & and 7 were obtained by
- i L) ]
"B)mng G ®

V. . o
45'-=;"E fm:'ﬂ

W owed Ny el

i=ls ¥,
N

where ¥, 15 the mean of variable (quantity hamdlod or quantity lost) for i* district, and X, is estmate of
quantity handled/Tost for b” block in i* district.
5.1.1 Datacallected by actual observation
The estimate of guantity handled for an operation of a crop/consmodity in the district was obtained as:
hipp W L
fre g3 12x Ty (®
Bl T e -J‘;h}d

Similurly, an estimate of quantaty Teswas obiined as:

‘: lr!l- : _.r.l - ..Fﬂ.l-a,"
h iE-:l "-E ILE‘ o o
The percentuge hows for the distnct could then be represented as.
.= _;_-r:_: 100 (%)

Estimate of vanance of [{} -ulll.:'lud-r.

o] 41 8) -
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where, the estimates of vartasces of 3 and §+ were obtained us

vl 'EE%[‘,\E ¥ - f:)J (101

el
where X' b avariable for quantity hanilled ) guamiby bost in @™ district and

O
N=Z X 5w

wed F=l

b: L 241

513 Pooliog of data obtsined through enguiry and obyervation

In order to estimute the loss during farm operations ot district level lor different crops/conumaodities.
the estimubes obinined for foss (%) throuph encising mod observiation were poobod using following welyphited
estimaiir,

(1)

]

5.1.4 Esthmation of loss at agro-climatic zone level
Dhats coallected through enguiry
The estimate of loss of & crop/commodily in a frm operition 8t agro-climotic zome level through
enguiry wis obtiindd using the following estimmior
= F:. ";- "'i;x
B — (13)
- P
]

Data colfected through observalion

The estimate of loss of o crop/commodity m & fiom opertion ol agro-clmatic zone level through
obgervation wis obinmed oz follows

B
I
=r

i s
=

-

¥
L]

(14
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The stndard error of estimute of loss for duts colleted through enguiry / observation was obiained by

{15

i* . standand ermor of estimate of enguiry/ebservatiom in the |* district of 2* agro-climatic zone 2
estimated using equations4 and 9

fn o Joss (%) obtained by collecting data through empuity/ohservations in the i* district falling in #*
agro-climatic zone
The eatimutes af loss () and their stirdlard errors from posled data collectad through endguiry and
obseryation at agro-climatic zone level were obtained wsing estimanors similar o the Equations | and 132,
respectively. Again, using production data of cropscommodinies ml agro<climanc zones, weighied
carmmators of loss (76) und their standard errors were obtamed as above for estimatmg nationad level jozs
%6 ind itz standard ermoms.

5.2 Estimation of Loss during Storage st Farm level

District-wise estimates of loss (%) from the dats collected through enguiry and observation ware
ohtained separately and then pooled through optimum pooling techmigue.
5.2.1 Datacollected through enguiry

Total guantity ofa crop/ commedity withdrmwr in o district was obtained by

e LN ALY A
P aiy -y —&= [
!Ii LTE] "‘..lrzil -E‘

. .
= FHJ (180

(T2

Estimued ol quantity bost inthe 1i° distrier was obimned by

= BEVonmFils
=7 TR (4
ﬁl ﬂ EI;;L.I—.I fh ,IE-I[J-E-P -MJ v
The oss (%) through enquiry i1~ distric: wos estumated as:
[, =5 %100 (18)

p

Vanance of J, was cstimated m the same way as in Equation {43,



http:oi...;.,..wu

Analytical Tools and Procedures

5.1.2 Dmta collected through obwervation
Loss {*) for dma collected through observanon may be represented as

= 1K 19

Ariestimate of viirinnee of lods | ) miay be obmined as

popy— Bl lea) | o
(£8fe]) (Fegglim)

L1 |u-n-|ﬂ 1 b, s e ) L e

The estumate of vanance of i, (numerazor pan - | of estymator (120) and 70, (namerator par 31 of

estirmutor | 12) was obtained o

Pl )= m £ (k- i) 21)

where, X in the sbove equation is the vanabie  or TG, merger of the estimates of loss (%) through enguiry

and observation is achievied by using Fyjuations (11 ) and (12}

53 Estimation of Loss during Storage in Marketing Channels (Wholesaler, Retailer,

Godown, and Processing Unit) at District Level
5.3.1 Data collected by enyuiry

The estimates of loss (%) for different crops /eommaodities and thelr eytimates of vanance for data

collocted through engquiry were obtained using equations (163, (1 T and (1K)
5.3.2 Data collected by actual observation
Estimmte of loss (%) for data collected through sctual observation wss obtamed as
3 d
i‘:l ] =100
Efd iz -

whate, [ demotes Jows (% ) during storage in {* district
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An estimale of varianie wis ohiatned as

() Bl e | 5

sia] (pim]
The estimates of varianee of f sl TG were obained in the same way s in Pguation 21, The estimrues
ool Do () thronagh enguiry wodd ohssrvalion were combined uning Fquations (11 and (123

5.4 Estimation of Total Loss of Crop/ Livestock Produce st National Level

T extimute the tobal loss it m croplcommidity, i b essentis] to kaow the guantity of erop’ commmdity
retenmiontundling in cuch operation wnd chmmels darmg storage: Since, the wotal produce i bendled
each of the firm operntions, the joual loss of a cropd commadicy tn all larm operations s 1oken as anthmetio
summ of Tosses imind ividoad operations,

However, 1w estirmate the wal loss dirmg sorage m different markiting channols, data of percent
retention m each market channel wis required. To obtain this infirmation, 8 S¢hedule was developed
(Appendix 111, The percenl relention ln esch channel were collected from 62 respondents. These
respotidenty wers Heads of WOAR [nstitutes and Project Directorates dealing in reseasch and development
il spesific cooplivestnck preduds is well s all Resewch Engineern ol AICKE an PHT cenires, The
respondents provided estimutes of peresn retention In ench chunnel based on thefr experience amd
jusdgmment, svailability of previoos data, survey of smal] goup of stakeholdens of chanmels amd expenence
in the Neld durmg data collection: The dita neceved from them was compiled, sonimized and sunlyzed
alter disconding the eatrome valoes (beyond sveraps + 2eSE) W obtuin s dverase percenl retemtion b
each channel The esthnsied valives of porcent rotantlon b di fsrent chumnels are presentid bn Talle 5.1

Tl percent loss ol o coopd commoad ity during siorage by different charmiels was estmaned as follows,

I-.,.. .II"I.jl'_FLH'&ﬁ +I:.J.“.ﬁ...'|'i..‘.‘ﬁ_'+|:rﬂj‘; *'24]
1 lm
Tinal foss in o cropcommodity ot national level was calculated by adding the mwial joss i furm
ofroreitions and ol lss durng smomge (o diferent chunnels.
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Tabli 5.1 Estimates of percent sorage of major crops anid Hvestoek produce ln different channels

ot natipnal level
s Crop/  Retined by Storedin  Retainedby  Retsiler  Stored in
No.  commodity farmer godnwins wholesaler lavel processing
starage anki
Grains (Cereals, Pulses, Oilseeds)
L Paddy 3x2 .6 135 27 420
2 Whea T 118 178 4.9 T
3 Maire 234 E7 2 144 153
4. Haoim 392 45 6.6 10.6 9.1
£ Sorghum 37 49 0.4 0.9 .7
6. Pigeon pea 517 4.5 9.7 10.0 8.1
7. Chiek pea 135 L1 2 115 177
5. Bluck grom S04 0.0 17.4 126 12.6
9 Chroun grim 3az ns b ] 2 91
e Musksrd 289 54 4.8 8.5 314
Il Cottonsesd K3 A2 S6.4 1.5 206
12 Sovbean 122 126 0.7 92 |53
13 Safflower b i K0 50 4
t4 Sunfowet L7 25 23 432 6493
15 Cromlous 9.4 [ ) 40,2 1,1 336
Frults
16 Apple T %2 313 213 17.3
17 Buuans 26 5.0 T7.2 49 03
152 Citrus 22 LR S48 42 1.0
19 Grropees 0l 14.6 3.7 33 .7
20 Gunve 0.2 on 3o A7 1.2
2. Mango 44 (] s LT 3132
2 Papava b 4 442 an % 20
13 Sapota b Y6 $27 418 4%
Vegretables
24 Cabbage T2 32 404 a. | ]
25 Califlowes 55 1.6 460 R LN 13

26 Creen pes 52 il 4.4 19 24
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Table 5.1 (Continued)

5 Crop/ Retuined by~ Stored in - Retained by Retaller  Stored in
No.  commuodity farmer godowns wholesaler level processing
alnrage i
27 Mushreom 12.5 0o ] s L]
28, Do 20.3 181 IR0 121.-3 1.3
29 Powt 9.0 55.6 U7 7.8 29
30,  Tuomato 263 0.0 39.7 57 K3
3 Tepioca 4.4 L A6 43,7 57
PMantation crops and spices
32, Arecanul 1.0 0.0 LA 140 4.7
33 Hlack pepper 432 288 287 17.0 13
34 Closbew 1.9 L9 3.6 5B 0.8
a5, Challi 3.3 30 6s.7 173 81
36, Coponi 7.4 Ia 4.5 14K 252
37, Corander 4.7 i al.4 4 1.4
R, Sugarcanc LY i 94 511 6,7
39, Turmonic 12.0 230 455 2.1 1.4
Livestock produce

40,  Feg 32 UE] 3.2 174 07
41, Toland fivh 44 .o 348 ol 01
42, Muarine Geb I 15.1 417 156 2535
43, Ml 1.0 1.1 473 5.5 ol
4, Poultry moat i.1 na 3L 452 a9
45 Milk M.t o 37 L4 i )

The dum walyzed by apphication of the fools and. proceihires deseribed above were erttically
oxavined by an Expens Committes (Appendin VI constimueed by WCAR. This was followed by
presentutions of the resubis of this study 10 igh officials from CAR mud other relutod tmportant
onmnizations such as Department of Agriculture and Cooperation [DoAC), Food Cortporation of Imlia
(PO, Cenirnl Warghousing Corporition (CWE), Mullanal Homicalre Boare (NHI, gic prios 1o gs
presentation befure the Parfinmeubeory Standiog Committes on Agrieultiee (PSCA | o [nidin n Juse 2010
Aler meorporiing the valuable suggestions of this august body, the finul 1eport win submitial in
September 2010 40 PSCA for perowl and spprovil. The approval of Parliament of Tndia for asing the data
cami from the Hon'ble Speaker, Loksahhi in Auguan 2002 t0 help research workers, poahcy makens and
other stake holders foradapung saitable remedial imerventions mwarnds reduction of post harvesi losses.
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Notations

Estunate of guantity handled for a pamicular farm opemtion of the crop/commodity in i*
dimtriet {ty enguiry )

Toral numberalblocks ini* dintric

Number of selected blocks m i disot

Tzt mrmber of villsges m b selected block ofi* distnict

Numberof selocted villages in b” selected block of i* district for a farm operstion

Total number of fermers growing o particubar crop/commodity m v* selected villige of b
setbectod block from i dietrict

Numberof selected fanmers growing s orop/cammodity in v sefected villages of h" solected
block af ¥ disirics fora famm operation

Quantity andled for a farm operation of s cropicammadity by the [* selected lamer in «*
selected village ofh” solecied Mock ofi” district {by enguirg)

Etitmate of quantity lost for a fisrm eperation of' s ceopieommaodity in  district (by enquiry)

Cruantity of crop/eommedity lost st o partivilar Gorm operation by the (% selecied farmer in
v" eeloeted village of b selectod block for i* distnict (by enguiry)

Entirmnte of percent [oss by enguiry fori® district

Estimate of varinnee of porcent loss by enguiry flari™ district

Estimate of variance of quant ity Jost (by enguiry | foran operation in the crop fori® diaries
Fatimite of variapes of quantity hasdled (by etiguiry) Toean operatio b the crop Rir i® disine

Estimutes of quantity handled o particular farm operation of the ctopcommodity i 1
district (hy observitilon)

Quuniity handied at o pasticular frm opention of the crop/ commaodily of the T selocted
farmer in v selected village o6 selected block o™ disrict (hy ohservation)

Estunates of quantity lost fora particulsr furm operation of the crop/ commodity m 1" district
{ by ohservation)

Quantity ost b particular farm opertion of the crop’ commuodity by the 1* selecred farmer in
v* selectal village oTh" selectied block of {" district (hy observation)

Estimnte of percent Joys by observaibom fior | districs
Fstimnte af varimes ol porcent loss by tbeersution for 1 disrrsel

Estimate of vuriunce of guantity lost (by observaton ) foran opertion in s crop conmmodiy
of | distric
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Esmate of varnnce of gquannty handied (by observanon) for an operation ina crop/
commedity fori” district

Estittate of combimed percent oy ina fanm operation of I° distriet for e erop
Standard error estime of loss (% ) ina farm operation of " dismict obtained by observation
Sumdard error estimute of loss (%) m o form operation of 7 districs obtained by enguiry

Number of data points abtamed through method of actunl observation in a particalar farm
operation fur i particular cropesmmodity ini° distriey

Number of daty poinis obtained theeugh method of enquiry o a particular farm operution for
a particularcropcommuodity in i district

Estimate of standurd ervor of combimed loss %) i a larm operation of i district
Production of crop/commadity for the i distrive Balling in 2™ 2ane {in yesr 2005-06)

Estimaie of percent loss (by enquiry) of the crop/commodity in g form operation lor the {
district falling in 2" s climatic zone

Fstnieted percent loss of fhe crop/eaminodity inaopemtion for 2" agro-climitic sane (by enguiry |

Estimate of percent [osk {by observation) of the crap/commidity in ihe operation for the i
district fulling m 2" agro climatic zone

Eatimated peroent loss of the crop/commadity inan operation for 2™ Agro-climane zone (by
whmervation )

Staniland eoror extmmate ui loss (%) i a farm opermtion of i° disrict in 2" agro-climutic zone
by enguiry / nhservation

Estirmmte of statwderd error of estimaled loss (%) i a (irm operation of 2° agro-climatic sone
by enguiry/observation

Combaned estimialed percent loss of s cropioommodiny in the aperstion of 7™ agro-climatic sone

Combmed standard error estomate of percent loss of 0 croprcommadity in o fierm operition
for 2" agr-climatic zone

Productinn of crop/commodity for the 2" zone {in vear 3005-06)
Estimated percent lias of the orop inan opemtion at National level
Stundird ervor estinsite of percent loss of the crop ima fiem aperation af National level

Tortal quantity withdrwal from the store of crop/cammuodity from selected farmers of the i
district during total enguiry period

Quantity witlrwal from the sorage of crop/eammudity hﬂwmmmmmdi‘uuﬂ 1o ¥

“selected farmerin v* selected villige of b selected block of i* district (by enquiry)
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Tstrmnte of otal quantiy lost oferopicommodiy of kelected Grmens ol the  disine dunng
o] enquiry penod

Oumnity loat of croploammodity between previous and 1° vizit 1o * selected farmer i +°
seloctod village ofb" selocsed blisck of i* district (by enquiry)

Welght/number af crop/canumodity dimmaged in the sample drawn at the time of 1% vigitw
selectod farmier in v soleoted village ofb” selocted biock of i* district (hy observation |

Weight mumber of cropfoammodity undamaged i the sample deawn ot the time of ©° vigit
(™ setected firmer in v" selocted village of b* selected block of i* district (hy observation)

Totul werght'mumber of crop/commmaodity of the samphe drawn af the time of ©* visit 10 1*
selected farmer in v sclected villnge of b selected block of i* distnet { by observation)

Estimate of atmndard grror of weightmumber of croptommodity domaged in stores of
farmers af (* district (by observation)

Entimute of stundurd evror of total weightmunber of crop/ commaedity deswn rom siores of
Pariers of I district (by observition ).

Welght/mumber of croqveommodity damuged in the sample drawn it the Ume oF  visit o b
respondent | godowny whotesaler retutlor processimg unin jof T disinct (by observation)

Weerghtrumber of cop/eommeodity urdamaged m the sample drawn @ the tme of 1 vesit o b°
reppondint ( Coderan/ wholesiler retuiler’ processmgunitof i° distre (by obseroation)

Stunscliriderror ol el imaiios

Todal lowes (%) g stirige in difErem morketing channels

Enttimated loss (%) 0f crops / commod ity during storage at farm
Eatirmted %6 retenton vlemps / eommediy insbormge gt fem
Eatimnted leees [Y5) o crops  commmuodity during stomge il godown
Estirunied %4 retention uf crops / commodity in storuge of godown
Estitrusted losd (4%) of erops [ commuodity during stotage af wholesalor
Estlrrmtod Ve ristemtion ofenops [ commaodity in stomge at wholesiior
Estimuted loss (%) of crops | commndily durmg stormge ai retailer
Estimaied % petention of crops : commodity for storuge ai relniier
Estimated loss (%) of coops | comumodity durmg shirage al processig uni
Estitmuned % retention of crops ¢ commodity for Slorsge ar processing uni
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6

ESTIMATES OF POST HARVEST LOSS
FOR DIFFERENT CROPS AND COMMODITIES

The wudy for which the raalis are bemg presented herem consisted of ihree speific ehjectives: {1 io
develop the necessary methodology and analyrical wools, (2) 1 estimate the post horves: losses for major
crops and livestock produce, and (3) to wdestifly (boas operations snd commodities whene the mugnitode of
ot hibrvest hosses i igh.

he study encompazsed 36 crops anl allied conumodities constituting the mmgor partion of Food
prodioed in {he coamiry, Pourtzen out af 1§ apro-climostic zonet, excopt the islond region, s coveretd
uniler the sy, The i2land reginn contributes Ritle 1o the food production in the eoumtry and therefiore was
ol meluded. Stentifiod multistage mndom sampling wechnigue was employed lor data acguikition from
L) el 10 districts o the cosmimy muiking up about 2006 af the roml districis. Besides, two gach
iof wholosalir, metatler, processing imdusiry, fish pond, slsmghterhouse; dairy plant, ind podiley mnii from
each didtnet were selocted for the survey, Tweniy three sepaniie schedules were developed for compleic
ermreration of villages m the smaly, dats collestion by enguiry, and duta colleation through observations
Dt collection continued over the whole cropping ¢yele. Data wére collectod by endgiiry as well ux actus|
nbservation erd the results were siitahly combined o prrive of overal | Tk estimomies.

Methods of deta seruthey, pooting Thom diiferent regions, and their analysis were developed. Duta
collegied by mmguiry wore dnulysed using Siatistical Analysis Software (SAS) wheress hie datn by
inbaervation were saalyued by using MS Excel. The estimated lozes at nntionnl level in euch of the farm
aperations and stomge channels as well as overall otil loss for zich of ibe 4 commuoditbes have been
surnrnmreized in Tabiles (6.1 10 06.7). The entegory-wise estimted hissey Tor the selectod commusd itied have
been presented and divcussed below,

6.0 Cereals

Paddy, whiai, muize. bagra (pear] millet) and sarghum thar conspe about 949% of the wal eerenl
procucticn i the country were solected for the study, Stornge losges for cereals ar different levels have
been toamd 1o be in the range ol 1.0 o 13%. However, the mnjor losses ooour al farm level duting
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harvesting, threnhing, collection, dleaning, drying, packaging and tmnsport amounding o LE to 4.7%
dependingupon the cereal (Fig. 610

It cien be observed from Tuble 6, | that there is considemble reduction of storage losses estimited in the
present study i comparisan 1 (hose reported by FAQ (1950), On the other hand, the 1ol lpsses (%) of
dfifferent food grains in thissudy are hijgher than those reponed by DV ( 2002). Difference in estmatesof
losses in different studies ks nainly due 1o variations in concept, procedute of data collection, geogrophical
coverigs, coverape of stages and channels, and fvally the rechmological changes Thore are o sunber of
other regional/local studies and rexults of these siudige may not be compurnble with the results of the
present study. Results of the present study and those af DMI(2002) in general indicate that there has been s
reduction in storags loss aver the pust years. This may reflect some absorption of improved post harves:
technologics at the stakeholders' level. Howewver, the magnitude of Tosses 15 still vory high due to entanced
production and partial adoption of improved fechnologies,

6.2 Pulses

The selected pulses for the study were pigeon pes, chick pes, black gram and greengram. Post harvest
losses in different furm operations were in the ringe of 3.4 1 5.0% depending upun ti¢ pulse crop { Table
6i.2). However, storage lossys fior different pulses were in the runge of 0.9 w 2.0% (Fig 6.2), Pulses
exhibited slightly higher stumge losses (up (o 2.0%), The losses reported by DM (2002 ) were guite low in
vomparison 10 those ceported in the present study. The reasons mighit be the same as stated in the case of
ceroals, especially the difference in procedures and coneept idnplad,

6.3 Dilsceds

The oilsecds selected for the study were mustand, cottonseed, soybemn, saflower, sunflower and
groundnur that constituied about 5% of the 1ol oilseeds produced in the country, 1t can be observed from
the Table 6.3 thut Josses in different farm level operations were in the range of 2.2 1o 9.1% for differem
Oilseads. The storage losses lor dillerent oilseads were in the ronpe of 0416 0% (Fig. 6.3} The daia of
losses for austnrd, soybean wnd groundnul indicated very high harvesting and threshing losses (Table 6.3).
The losses in these iwo operationk accounted fior nlmost two-thinds ol total losses, While losses in inostand
were higher on sccotind of high shattering in harvesting operation whereas in case of groundnut, |osses
woere higher due 1o high percentuge of lefiover pods bnder the ground in harveisting operation,

f.d Fruits

The selected frutts for the sty were spple, banana, cifrus, grapes; guava, mango, papaya and sapois
thar constituted abowut 84% of the 1ol frutes produced i the comntry. The losses of different fruss in farm
level operanions were observed 1o be in the range of 4.2 1o 13,99 (Table &.4). The losses of different frines
in storage at variois levels were observed to be in the range of 1.2 o 4o 1% I Figs. 6.4 o and 6.4 B). 1 was also
obsorved that on-tarm losses of diforent frufis wore not uniform in different operations. Total losses in
fiarm operations were the highest in case of gunyvn (1 1.9%) followed by those in apple (11 19) amd mango
(10.6%). However, the losses in flrmn:m:ﬁm for other fruits were in the relatively lower ange of 4.010
T.00%. Crumva abso exhibitod tlie highest siorage loss (4. | %) whenes the storge losses for ather frulte were
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i the range of 1 5%, 10 2.4%, Transpormtion hosses were observed to be generally high for sl the seleeied
fruits, but were more promounced in case of gusva, mango and grapes. The overall total lssses were the
highest (18%) for guave and the lowest (5:8%) fur sapots.

6.5 Vegetables

The selecied vegerables for the smdy were potato, wmate, onton, groen pea, coulifiower, cabbage,
rrnistrnom gl toplocs ot comiltototed about 63% of the teial veyetables produced m the courndry. The
lossew fior different vegetahles in furm operations were observed inibe renge of 4.6 to | 1074 (Table 6.5),
The loades of different vepeinhles in storage wers observed 1o be by the ranpe of | 5 00 2.5% (Fig 6.5 8 ol
Fig. 6.5 b)), 1t was also obaerved (hat (e overall losses were the highesl in case of tomatn (12.98%)
followed by those in mushroom ( 122.5%), green pea (10.3%%), tapioca (9.2%), potato (3%), onion (75%),
¢tc. The mintmum loss was obwerved in case ol canlifiower (6.8%). The losses it harvesting and
surtng/grading opersbons were lngher than those 1n other operations. The losses 0 sorting/ gradung
operatons (4.3%) were conssderahly high incrops like, omon, potato and tagaoca (Tablo 6.5)

6.6 Plantation Crops. Sugarcane, Spices and Condimenis

The selected comnunlilies for the stidy under B st gory were sishew, srechnul, coconul. black
pepper, chilli, domipnder amd ummene. The losscs of diffevent cormmmcodition n oo operationd wero
phacrved in e moge of 0.9 0 7 4% (Table 661 [Lcan be observed thnt horvesting lisses were high i case
of rmerie (3. 7% and coriander (2.8%). The dorage lesses for these commodities were observed in ibe
range of 02% 1o 1.7% (Fig. 6.6), ihe liwes) Tor cashew [0.2%) ind ibe lghest Tor eI (1 7%) The
relative loswes in case o important spices in different chomnels cam he seen from Fige 6.7, Alsa, it & scon
thit packaging and imnsportation fosses. for these commodities were very low, However, major losses
could be atribwured 1o furm operatinns such aa harvesung, collecton, und sorting grading. Therefore, there
in  need (0 reduce the Tokses in fiem operations by adopting approprate post harvest lechnology 1o
petforn tede opérutivns. The overall logsis in arcoanul, corinnder and tarmeric are about 8% thal need
greator pttention o minitize e losses.

6.7 Livesiock Produce

The estimated |oeses il frvealock proschice meluding milk, epe, ment and fish were in the tunge of
08% 1o & 0% (Table 6,7) The contribution of opermtions (bllowing caich/laughicr lor these linse (b
comsidomably higher than stomge losses. The losses in cpllectiom. packagimg and trnsportation of cggs
were tho highest at 4.9% (Fig, 0.8) that nseed immediaic stiention for miervention of appropoale
technology. In the case of minnd (ish, horvess losses were found 1w be the highest ar 2.6% thar conld be
attribuied to discordmg of immmiure fingerlings. [n the present study, assessment of Josses in case of
mimring fish did nof idke oo scoouni e on-board dischrds Hrvesting lossed. The highest loss in inlond
fishories was observed ol whilsaler level somge (34%), quite probably due to insdegquate stomige
frcilities with respect o the volume of product handled.
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Figure 6.2: Harvest and post harvest losses in pulses at national level in India
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6.8 Computation of the Economic Value of Losses

An attempt was made bo compate the monitory vialue o the hiarvest and post harvest losses estinuited
i this study ot natienal level, hased un the production of variuus crops and livestook produce in the yea
2005 1o facilitate comparison to the value of Rs $] 500 crore reported 10 the Patllementary Standing
Commines an Agriouliure (PSCA) In 2005, The computed ecanomic values have been preseated in
Tahlen.®

Tabde 6.8 : Estimate of the manitory value of harvest and post harvest losses in India af price and

production value for the vear 2005-06
Crop / commodity *Produciion “*Price Munbtory vilue of  Sectors! fotal b
ienilllon tonney) IRsttonme) il lusses (Rs. crores)
{ K. cromes§

i} Cereak 7614
Lo Pudiy g1.79 TINT oy

+  Wihem e 15 B sl

1 M 1471 iTl0 344

4 [hara ElL SES5K 200

£ Sorghum 124 LELL |5

Wi} Pulaes np
I, Plgeon Peg M4 20408 Joy

2 Chick Pea 3.0 (7Ll 47

1 Bisck Cigmm 135 14678 (41

4. Cireen Cium 94 21184 110

[y Ohilspeds LI
I, Mfustad 113 1210 1309

1 Cidttnbeed LW E 11s27 1

1. Savhenn ) 1353% Tal

4. Salfllower k23 13850 2

5. Smmllower I 14344 o

fr, O 1499 19473 1567

(W) Frulms St
I Apple 1.76 27926 fill]

I B 210 U364 148

5 Cive w33 H0HET4 B2

A, Clrspes 1.63 Pa k)T W7

8. Tiunva A2 TThd 153

fi. Mango 1234 ITnsT s

T Pupays = 7] T4 i1a

K. Sapots L1 16135 |
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Table 6.8 {Continmed)

Crop ! commuodity *Production *Prive Mondtory value of  Sectoral toral loss

i iien tumpes) (R tonne) thie Jiases IR crarey)
(R, erores)

i¥) Veyetnbles wn
. Cibhage 592 S3RE 21

2 Cunhiflower 538 2051 19t

5. Checn Pea 110 13456 1B

A Mushioom 0.04 42559 23

4 Cwion X %33 1 E

B Poain 2.9 S612 1306

T Tummio 936 Tral 53

# T 7462 L ERE

(vi) Spices and plantation crogps TRl
| Arccumn AN 40%10 L55

2 Bluck Pepper 0o TR 1%

5 Cashew 054 15597 (3

4. Challi 1.1 [ & e Hr

& Ceroool 4.94 IB436 RN

i Uoriandor 22 3313 2

7, Russirsme maT I 5

B Turmene DES 248770 155

vy Livestock produse 4092
Ty 45471 2910! 762

L lnlsng Fish 273 S04 )

i Murine Fish iiz LT a7l

4 Meo itTh | 38458 N3

5 Pouliry Medt 54 23055 i

b Milk 9107 16187 1210

“Taniil 7802

* A brddia procioction for the year 200500

{Sowrer: Directorte of Ecomomicy & Stativtics, Deparoneni of Agricubiure & Cooperaiion, Govt. of Iedia, Natioml
Husetirohinre Boered, Cren. af Jendiit. DPhegreirroeinet oof Anwscid Miacberaedey wead Diviing, Gove, o tada)

*+ W holousle price of the crop'commodity avermged for afl monitn of ihe year 2005

(Sisure wobiagmarnes e on for apriculius] produce, e Swvw indiasae com for lvestock produse)

tEog prostuction m billion muanbers, prioe o R per thowsamd eges

I is, of ecurse, abviows that by using the all Indis production detn forany récent yesr along with the
wholesale prices of the crops/commodibies for the selectod year, the momiory vilue of losscs can be
comnpuied for the desired veny. For invance with reference (o the production year 2007-08, the ol

evonemic vilue of the losses of crops and livesiock prodice a nutionsl lesel have been calculated and
foiimd b beabout Be 44,145 crores.
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It is to be nofed that even though the same estimutor of percent post harvest loswes gre used for
computing, the monitory value of lesses keeps escalating with increase in produstion and increase in price
of the agreihiomi] produce.

The major comtributors 1o the manitary value of Tosses in the country are puddy, wheat, mustard,
groundimil, mango, citrus, bamna, potato, tomato, sugarcane, inland fish and milk. These commodities
ke up aloaost two thirds of the total post barvest oss (Table 6.8) and warrm frionty aifemtion.

Armong form apemtions, threshing snd barvesting have been observed to resalt mio the meociomnm
lussess i cenemle, pulses and oilsceds { Tables 6. 1, 6.2 snd 6.3) 1115 frue thet the exteni of mechandration in
harvesting and threshing s very high, mostly as custom-hinng service. But it mdates that the machines
hitve to be suitably adjusted for specific field conditions so us (o rediice these losses

In the case of frnits and vegetables, the operntiong ussociuted with higher losses are noted to be
lurvestmg, worting grading und tronsportation {Table 6.4 and 6.51. Clearly. there is & necd lor proater
technological mput to reduce losses in these operations

Arnig storage chiannets; ihe hrm lovel stordge his emerped from the resulis ol this study s the most
nusceptible pammaeter b ilie post harvesi Insses for both food graing and horbouluiral prodisce. Losses at
ihe retailers level storage 5 pnly next 10 the leses ot farm bevel in ease of frults (1.1 0 3.8%6) and
vegetables (1.7 w0 206%). Indequacy of wiorage infrastructure in the country bs well known, The resulis of
thie sty further comobismite the mesd 1o cxpand and strengihen ibe commodlity -hised differentinied
stovags mitustrucinme

6.9 Conclusions
The salient findings of the stady may be summanzed as follows.

®  Posl harvies! lossed for 46 major crops and Hvestoek produce contributing to the fsod hasket of Tndia
v been estimted on all Tndin basis Thie post horvest loss comprises of gssentially on-Form bodses
wind those in branspon and stomge indifferent nmcketing channels.

*  The lasses for selected ceérenla, constituting 4% af the national cereal production, were observed (o
be in the rmge of 3.9 % w0 6,0 %,

*  The losses were ohscrved 10 be 4.3% 1o 6.1% in case of pulses. The slightly hagher losses in pulses
wiere miainly due o high storage loss. Among ull the selected pulses, hinck gram indicated highost

lomses in harvesting ( 1.1%6), collection ( 1.0%) und threshing ( 1 6%) operations.

= In case ol oilsesds, the lisss were in the range of 2.8% 1o 10, 1% with highest lissss incurred in
grounidoit and miustand.
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¢ Forcereals, pulies and oilseeds, the lesses it fam operations constitubed shout two-thirds of the fotal
losses. Therefore, effiment technologies for these firm operations could lewd 1 the roduction of
lssies.

®  The losses i sefeoted fros and vepetaliles were observed 1o be i the rge of 5 8% o TR0,

= The hysses io fodond aod marine faberies were fownd ta be 6 9%, and 3 9%, respectively. The Jossiss of
marine Fishilid nol ineluils on-beanl luss

e Theavernge losses inmilk sectar were obwerved 1o be U, 8%,
& The losses inment and pouliry meal sectors were found 1o be 3 3% and 3, 7%, respectively

&  Based on the present itudy, it s found that there his een appreciable reduction in the post lurvest
lussies ms comtipared to thie valies reported Lo earlivr sudies.

*  The monetary vislue of post harvest losses of mitor agricultural produce st natiooal level has been
compubed baesed an production ud wholesale prices of 2008 and the results of the present study, The
estimnfed immal yalue of the post harvest losses is about Rs TR erores.

The results of this survey have been helpful in identifying the ertrical operarions and chammely fora
given crop/commmodity where lssses ure high and need technologaenl interventions.

Loss reduction efforts ean be concentrated mitially on high loss points. First and foromost,
miensified efforts are roquired 1o create awnreness for adoprion of already developed and readity
available mproved processmg lechoologies and eguipment resufting in reduction of post hiarves! losses
and inereased profiwbility w e growers. Harvesting ind (hreshing teed 0 be standandized and
refinosiunt in existing mschities, especially milti erop theesliers, is essentiil, The scientific village level
dumpe systoms recommended by experts need o be proshoted (o stor farmen’ grain. Appropeiate
preservation technigues anil infrastructurs: for short term storsge such as pre-cooling, cooled as well as
eild marmge stroctures for staring fradiy aml vegetable need ta be made available The valie sildivbon
technologivs need 10 be promotid in production caichment by providing techmaology mouhation contres,
enireprencurship development imaming aod appropoate publiciy.

Resewrchers, admmismators, planmers, policy makers nod other stitkeholdors need (o not only design
and imploment future simategies for reducimg the posi harvest losses bot also develop mirmarecure for
hanfiing and siomage of food. The avoudable lossex reduced 1o ncertmn feasible Jevel by soving and
preserving ourvalusbie prodisce will ansure food seourity.
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Appendix |
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INDIAN COUNCIL OF AGRICULTURAL RESEARCH
KRISHI ANUSNADHAN BHAWAN- |, NEW DELHI 110012

(Agncuiturai Enginearing Division)

PSCA Observations and responses, May, 2005
Recammendotion No, 7
Prst=Harvest Losses of Ha, 51,500 erore per annam of Hortleulturnl Produces
Comments of the Commintee

The Commitise note thet ICAR hes besn making efforys 1o develop Post-Harves
Technologles (PHT) through its instiutes and All India Coordinated Research Praject (AICRP)
for reduction of post-harvest losses and value addition in the post-harvest chain, During the
Teoth PMan, the AICRP on PHT has boen expanded to inclade all produce from erops, livestock
snd fisherizy sectors and the budget allocation has been enhanced 1o Rs ) 099 lakh from Rs
1184 takh during the Ninth Plsn,

The Committes alec note that these postsharvexi losses are antimated to the nme of Ra
31,300 grove and the Apex agmrian resesrch body, vie ICAR has hardly done smything concraze
tor polbect and analyse the suthatlc dam of such Insses for the whole country during the previsos
mmTFFhru Year Plans except for & recently made very limited aren sudy of these lomes under
NA

The Commines, therefbre, urged the Deparment to take dp the task of callecting the
suthientic duis o postsharvest loases of egmrian and nllied sactor produce an Allsindla bnsis and
make wll aui nffars in g sng getting implemanted the teahnologies devaloped by them
W check such losies on top priority basis. The technologles developed or sdvances made by
uther developed counirisd (ks Malyala, Brazil, Thailand, sic. In preserving end procensing of the
variety of sgricutural produce may also be studied snd suitably sdopted, if feanible, 15 avaid such
u huge recurting antiomnl lows,

Reply of the Government

Ai recommended by the Perfismentary Smnding Commites on Agriculture (PSCA) it haa
boen devidad 10 undernake the stady on coliscting, compiling snd snalyzing the duts on powt
harvest boised of all the major agrarisn prodoces through the All Indis Coordinsted Resssrch
Project on Post Harvest Technology immediatly, Besides, the centres wro continuing to develop
mew iechnologies for checking post harves: losses and for value addition sctivities in the
relevant technologles developed eariier are also boing demonsirated
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Appendix 11

List of Schedules Developed for Collecting Data dn the Loss Assesyment Survey

5. Hchednle Mo, Subjeet of the Schedule
N, {with code)
I, | Schodule | Complote enumemnion of houscholds of the selecied village
1 | Schedule2A Lesswes w) producer Jevel - farm level (by enguiry)
1. | Schedule 2 B Losses a1 producer fevel (stormge)
4, | Schedule 2 Complets enumeration of whileslerreailor fvaelipse’ processing unl
5 | Echediled Losses ul murket level (wholesler retailer/warchouse' progessing unif)
fi, | Balodulies -C Losses at furm beved in eorals and aoriumder (hy dbservaition )
T, | Beéhedute § - Losaes al firm level in oilseods & pulses (by vhservation)
& | Schedule 5-H Losses at farm beved in froks and plantation crops (by abservarion)
9 | Schedile 5-¥ Lavssies wr firm leved in vegetuble crop (hy olservation)
10, | Schedule 5-Pepper | Losses af farm bevel m pepper (by observation)
1. | Schedule § - S Litvsses it frurm Bevied n stigmreand (by obseryvition )
12, | Schedute 5 - F Losses of cgg at producer level (by observarion)
13 | Schedule 5 - {F Lansaes wi farme! Mahiermaan lovel bn inlind fsh (by ahsovatinn )
14 | Schedule 5 - MF Losses uf fanm' fisherman jevel m marne fsh (hy observation)
15 | Schedule 5 - Ment | Losses of ment ot producer level by oheervition)
16, | Scliedulo 5 -1 Losses of pouliey ineat wl producer kevel (by observilion]
17, | Schedule 5 - Milk | Post harvest losses momilk (by observition)
14 | Schodule 6i-'C Lossen during stivage it {wrm/imder/godowniprocessing unit level for
cengaly, pulses, oilseeds and cormnder (by observition
19, | Schedule &-C1 Ieimtity alip foe the sarmple taken Bom farmer/tradeny’ godown! processing
il beved for analysin w the laborutory as per itents mentioned overleal,
| Schedube & - H Livesizn during stoeage 5t farmerimden retailerprocessimg unit godown
level Lo fruite, vepoinhles and pluntation erops thy obwetvation)
21, | Schedulo b - B Lussirs of cpgs during transportsiion sod storuge ut farm wholesadier
fretaller Jovel (hy abssevatinn)
72, | Schedule b« IF Losses a1 market level i whelesale! retnil) pre-processmp’ procegsing o
lewet in inland Bah (by observition)
23 | Schmlulen - MF | Losses ul market level (wholesle! retail! pre<processing proceasing umit
Teved in manne fizh (by obsecvanon)
24 | Schedile-SR | Schodule fiv exilmuion uf % stoege of eninmodity it differomt levels,
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Survey Schedules g5

ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.O. PAU Campus. Ludhiana 141 004 (Punjab)

Sample Survey for Assessment of Harvest and Poxt Harvest Losses

Schedule 1 Complete enmmeratinn of hoascholds of the selecied villnge
A} lentification particulurs;

1. | Agro-ghmmtic sono
X | Svue

1, | Instrict

4, | TehsilTaluk

3. | BhockMvViandal

. | Villnge

{B) Details of househalds in the villnge:

5. | Numeof | Father's | Operational Crop/ Area Mo of Remarks,
No. | head af manme | holding (ha) | commodity | under | milelymest If any
honsehoid grown crop animul
(ha )/ My poultry
prumids hird
hute

Signnture of Fielil lnvestigator
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96 Post Harvest Losses in India

ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.O. PAU Campus, Ludhiana 141 (04 (Punjab)

sampile Survey for Assessment ol Harves! and Post Harvest Losses
Schedule 2 A: Losses at prodocer level 1 Farm Level (By Enguiry)
Date ol visa:

{A) ldentification particulars:

Ageinclimadic roie

Swup

Dnstrict

Tehsil Taluk

Block/ Wumdal

Village

Mame ol 1he head ol houzchold
8 | FatherHushands nume

Name of erops/commpdities grown by larmers:
(B) Area information

1 1. | Owned land (ha,)

i | Lessed i landd (ki)

il | Lessed i lind (hin)

Total Operational holding (ha i

2. Nuhe of the selected crops/fish ponds Aren (ha)

I R O S R e

3 Name ol the seheeied Livenstock produce Mo, ol animals
Milk

Ege

Mgz
Pailiry reat
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Survey Schedules

(C) Losses ui farm Jevel (by enguiry) during the cnguiry period
Drate of visit ©

Niime of the Crop/Commodity:

gv

Crperatinns

Methods of
operatiin

Equipment
used

Qruantity
handled

Harvesting/
Poking’ Slaughter
Milking' Cateh
finom perid b L
O seu 1 ghore

Collection

Hormng & Cirnding’
Thiealvit'
Deluiking (nutn)

Winmowmng, Sieving
Clesming

Drying

Packuging

Trangport { From
ilreshing Moot Lo
Siore & Mandi)

Any other
(kpecify)

Nate

Signature ol Field lnvestigator



oR Past Harvasl Losses in India

ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.O. PAL Campus, Ludhiana 141 004 (Punjab)

Samiple Survey for Assessment of Harvest and Post Harvest Losses
Schedule 2 B: Losses al producer level (Storage)
Diate of vist: Perod ol Enguiry:
iA) Identificatinn particolars:

Agro-climatic zone
Stuto

Drestriiet

Tehsil Taluk

Block/Mandal

Villape

Mame of the head of housshald

FotherHushund s e

po| =ajoe v lds fwa|nal=

MName of crops'commuodities grown by, formers:

(B) Logves at fwrm level during storage (hy enguiry)

Crop/ Previous | Acdition Ouantity Tatal Typeof | Quuntity | Causes
commodity | balance, | during | withdmwal | quantity | siorge | lost ke af
kg ety during stored, livisies
period, kg enquiry kg
petiod, kg
Thate

Signature of Field Investipator
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Survay Schedules 09

ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.Ov. PAU Campus, Ludhiana 141 004 (Punjab)

Sample Survey Tor Assessment of Harvest and Post Hlarvest Losses
Seheduke 3: Complete enumeration af whalesaler/retailer'warchouse/ processing unit
Prare af visi: Peniod of Enguiry:

(A} Identification particolars:

Agro-chnilic zone
Stle

Phistract

Tebail Taluk

Mook Mindai

Mume of market Mandi

o [ | e | | i | —

[y Petail of wholesaler/retailer/warehouse/processing nnit

A hning af Adildress Crep Type of | Capagity | Quastity Quantity
Mo | stockis commundity | atorage af stored. | hiendled during:
burndled whorage, kg PIOVIOLE Ve,
Ly
Date

Signnture of Field Investigator



100 Post Harvesl Losses in India

ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.O. PAU Campus, Ludhisng 141 004 (Punjab)

Sumple Survey for Assessment of Harvest and Post Harvest Losses
{Whalesaler, retailer, processing unit and godown of selected marketing channels)
Schedule 4: Losses ot murket kevel (Wholesaler/retailer/warehouse! processing unit)

Chte of whali: Period of Enguiry:
(A ldeatification particulars;
L | Agro-climuiic mpe
L | State
i | Dhsirict
4. | Tebsil Toluk
5. | Mame of marker
b | Nmne of rmder processing
it godown and fis address
T, | Whaethet wholesalenretaler

Nume of emope/commibdibies lamnlles,

(H) Lasses at farm level during storage (by enguiry)
Crow/ Previos | Addiion Chussitity Tl Type of | Quantity | Chadskes
commpdity | bulmce, during withdrmws! | quanity | worge s, of lnsscs

by enduiry during | swored, kg
petiod enquiry kg
kg peniod, kg

Siematire af Fiold 1nvestigator



Survey Schadules 101

ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.O, PAU Campus, Ludhisna 141 004 (Punjab)

Sample Survey for Assesament of Harvest and Post Harvest Lasses
Schedule 5-0C: Losses 81 Farm Level in Cereals and Cariander ( By Observation)

A. Identification:
Particulars
i Agrm-climatic rone
i Sane
i, | Districy
w, | TehsilMaluk
v Blovk / Mamdal
vi. | Village
vii. | Name of the farmer
viil | Total Lund holding (ha)
. | Name of crops grown
% Dhate of vist
B. Particulars of the selected feld:
Particulars
L Niumne af crop
it. | Areaunder the crop (ha)
i, | Variety

. | Daic of sowing

v Dtz of harvesting

vi. | Method of harvesting Munual’ mechanical

vil. | Equipment used lor mrvesting




102 Peosl Harvest Losses in India

. Losses during harvesting from rundomly selected plot:
Method of harvesting:
Equipmen Lised for harvesting:

b, Tradditivnal Harvesting:
Production from the selected plot of WelghtUnumber of lllen graln (g/na) collected Meam
SmxSm obtuinvd by crop cuiting (kg) webected plot of Sm=3m after huorvesting

il Combine Harvesting:
Actual area of the Production of the | Weight of fallen grain (g) collected from selected plot
ficid (ba) Tield (kegh of SmxSm after harvesting

13, Loss during Threshing/Shelling

5. N, Particulars

i Type oof Hireshiig Moor

i, Method of fhreshing (stone toller passing, tragtor rending
mechanical thresher, ete)

i Mumber of bunsfles from Sx Sy plog ¥ bundles (1540 kg
ench) from hisrviested coop (I cose fracior aperated byger

dleeexkory ane wyed |

v Wiight of grmin obiimed wiicr theeshing the bomdles 10 kg
cub saingiles

¥ Weaght of straw obiained, kg,

¥l Weight (kg) / number of grmins gomg with 250 siraw

stmple drawn from the straw of threshed erop

E. Losses during CleaningWinnowing

5. No, Particulars
1 | Mettiod of ¢leamng winnowing
i | Weight of sample grain before cleaning (sample size: |0kg)
il | Welght of gain sfter eleaning (ki

e | Weight of straw and other muterials ohtammed during
clenning (kg)

v. | Weight / number of groms going with 250¢ somw sample
drawrn From the straw of cleaned crop

Slgnuture af Fleld Investigaior



Survey Schedules

ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.O. PAU Campus, Ludhians 141 004 (Punjab)

Sample Survey Tor Assessmoni of Harvest and Posi Harvest Logses
Schedule 50 Losses at Farm Level in Oflseeds & Pulses (By Observation)

A. ldentification:
Particulars
L Mgroeclimatic eone
il State
fil. District
by Tehsil Taluk
¥ Biock r Mandal
i, Village
wil Mame of the farmer

wii, | Totol land hofding

ix. Nume of vilseed and pulse crops grown

A Pate of visit

B. Particulars of the selected feld:
Particulars
‘ i Mume of erop
I, Area under the crop, ha
1. Soil type
iv, Condition ol soil {(for groundout only) Muhﬂmmﬂ_dg
¥ Vanety
vi Prate of stwing
i Drate of harvesting
wiil: Methodd of harvestmg Manual/mechanical
is Esjuipment used for harvesting




104

Paost Harvesl Losses In India

Cily:  Losses during harvesting from randomly selected plol (for pilses, safflowver and

gromndni)
Mothod of harvesting

Production from the sclected plor of
SmaSm obtabned by crop eutting (kg)

Welght of fallen grainsleftover pods in the soil
collected from sclected plot of Sms=Sm afier

harvesting/ last picking (for grousdout) (k)

Cilp Lowes doring harvesting from randomily selected plat | for sunflower, comfonyend, masierd

wnidd woxbean)
Maettind of harvesting

Particelars ] H 3

Minmber of pods/
sillquesseed /cotion
bolls before hapvest

HNumber af shanered

pody/ siligues’ bolls
till threxhing floor

Wimmber of sesds in
Lo pisils’ sillijue

. Loss during Threshing

5. th Particulars

i | Type of threshing floor

i | Muthod of theeshing

b | Number of busnilies fium Sx5m plot £ 3 bundles ioff harvesied crop

iv. | Wonght of grain obtsined o fier fhreshing of bundies, kg

v, | Weight uf struw obuained, kg

stem. ) 250 sanple

vi Weighimonber wil groins poing wilh sitrew of threshed erop and

E. Losses during to Cleaning/winnowing

5. Mo, Particulars

Method of cleming winmowing

I [ Welaht of sample gruin befe cleaning (aampi= aiae: 10 kg)

IiL Woetght of grain after clesting (ki)
I, Weight of straw & other maicrial obtwmed dunng clesmmg, kg

¥, Weiginmomber of groms going with 250z strow smmple drawn
frum Ihe smw ol elensed erop

Duaie

Signature of Field Iovestigator



Survey Schedules

ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, PO, PALU Campus, Ludhiana 141 004 (Punjab)

Sample Survey For Assessment of Harvest and Poxd Harvest Losses
Schedule 5-H: Losses at Farm Leviel In Froils and Plantation Crops (By Observation)

A Mdeniificatbon:

105

Partlralars

Apgro-climaile sone

Sinte

il

District

.

TehsilfTaluk

¥,

Block/Mandai

Vi,

Villiage

¥l

Wome of the furmer

wiil

Total land holding

ix.

Area under orchands

X

M of fruil £ plantation coops growi

Pate ol vl

B. Detuils of frult! plantation crops grown by mrmer:

B Mo

Particulars

Cirops

L

Murie uf the crpp

Ewtent of area cultvated (ha)

hil.

Variety

I

Dt of wowing/plunting

¥

Age of plants'orchard

vl

Ehite of harvesting

wil,

Methinl of laresting




106 Post Harvest Losses In India

U5 Logses al farm level:
Mamie ol crop Dale of harvesling

L Losses dorfng harvest from randomly selected trees:
Metlod of urveltmg

o | Production from 4 selévted troex. (kg)/ number

b | Weight number of produce damaged durmg harvesting (reyected
due o biukse, cuts e, anly)

£ | Lussi'%)

. | Cnwses of loss

ii. Losses during cleaning/grading and sorting:

Daig of cleanimg, gding and umm_a

Method of cleaning / groding and soring

Weight/number of produce cleaned!graded/sorted, (10 kg /
S0 nummbers )

. | Welghtmummber of peoduce rejecied’ spoiled (rejected due o
dimagen)

Loss ()

Cugses of |oss

e

=

iil. Loading, franspartation snd unloading loss (Farm to market):

[ate of visit

Methiod of Londing & | lnloading g ook Adwmprmgyieny
ther s specify)
Mode of transpori
Number of layers stncked

Tital weight of produce tmasported, kg

Wenght mumber of sample drawn aficr pamsportation up 1o
mandi, (10 kg' 50 numbem 5 boxes)
Wetrht/mumber of produce spailed mnd rejecied

Lirss (™)

Couses of loss

b

={n |&r

~lepe

H

Signature of Field Inveatigator
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Survey Schedules

ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.O. PAU Campus, Ludhiana 141 004 (Punjah)

Sample Survay for Assessment of Harvest and Posi Harvesi Losses
Schedute 5-V: Losses at Farm Level in Vegetable Crops {By Observation)

A TdentiBentinn:
i Tarticulars
L Agro-clinuitie zine
i Sy
iii. Dristrict
iv Tebsil Taluk
v Hlock Mandnl
vl Village
wili Name of the farmer
vl Total bond halding
i Ares undor vepretahles
9 Namae of vegetable crops grown
T8 Dt of vist

B. Ditails of vegetable crops grown by farmer:

5. No Parvicalnry Crops
L Namse of the ctup

i, Exieni of area calibvated (ha)

il Varety

. Diaie ol wvwmipiplaniing

L ] it af harveuting

¥l Method of harveslmg

vii, | Equipment yseid




108 Post Harves! Lossas in India

C: Losses ot farm level:

Name of erop Dhile of harvesting
bk Lawses during harves! from rundomly selected plot:
Method of harvesting

Production frem the rundomiy Weight of fallen produce collected from sebected plot of
selected plat of SmSm SmixSm after harvesting’ picking, ke

il. Lusses doring cleaning/ grading and sorting:

| Date of ¢leaning’ grading and sorting
Weight' nuniter of produce sample cleaned ‘graded/sorted, (10 kg' 50

mumbers )

€. | Weight! number of produce rejected/ost (rejected due (o damages
dunng grmdmyg;’ sorting operation), kg

i, | Loxs (%)

@ | Cavses of Toss

iil. Loading, rransportation and anloading boss (Farm to market):
Thiare of vis

Method of Loading & Unloading fuving ook durmping e other
mecny Apecifyl

Mule of transport

Mumber of lnyers stocled

Total weight of produce transported. ke

Weight! number of sample drawn after transportation to munds,
(10kg S0mumbers/ Shoxes)

Weight! mumber of produce spoiled and mejected, kg
Lass | %)
b Cousos of loss

=

=

el L Bl B

|

Dute

Stgnuiure of Fldld Investigator
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Survey Schedules

ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.O. PAU Campus, Ludhiana 141 004 (Punjab)

Sample Survey for Assessmeni of Harvest and Post Harvest Losvees
Hehedule S-Pepper: Losses at Farm Level in Pepper (By Observation])

108

A, Identification:

S.No Particulars
L Ajpro-climutio puns

i Stale

i, District

w Tehsil Taluk

W BlockMomadnl

¥l Villuge

ik, Mane of the fammer

wili Total lmd hoiding

ix Area uniler pepper crip, hi
X Pate-af visit

H. Details of pepper crop growa by facier:

8. Na

Farticuliors

Exrent of area eulimvated ()

1

Viriety

e o sowing/mlanting

Age of plantiw orcherd

Diate of hurvesting

Method of harvesting



http:ffatrt.il

110

C: Losses ot firm level af pepper:

I, Luostes during harvest from raadouly aelecind vines/irees;
Method of hurvesting

Posi Harvesi Losses in India

‘5. No

Particulars

Produciion from 4 sclected vinesirees. (ki)

il

Weight' sumber of produce domaged during
urrviesting {releuied dus wbruise, cuts i, kg

HL

Lowa (%)

w.

LUy af foss

5. No

il Loss during threshing:

Particulary

tl

Type of thrsshing floor

i

Method af ireshing (stote oller passing, metoy
trosding, mechomcal threshor, ete )

ik,

Welghi of sumple tken for thresdim, ki (5 kg
sample has (0 bo taken)

It

Weigthi of produce ahtaimsd slies threshing the
sminple. kig

¥

Weipht of siraw & waste sheained, ky

i

‘Weight of produce gimg with straw & wasie, kg

il

Latrss (%)

lil, Lossos during cleaning/wrading and sorting:

5 XNe

Purticulars

[dote of clemning. grading und worting

il

Method of clearing | grading and sortig

it

Welpht ol prsduce cleaned graded/soned (5 ky)

v

Wisieht of producs rejecred spailid
irejocted die o dimages)

Loss %)

L

Uliigaes i fpsa

[aie

Signuture of Field Investigator




Survey Schedules

11

ALL INDIA COORDINATED RESEARCH PROJECT ON

POST HARVEST TECHNOLOGY (ICAR)
CIPHET. P.O. PAU Campus, Ludhiana 141 004 (Punjab)

Sample Survey for Assessmest 6f Flarvest and Post Flarvest Lusses

Schedule 5-5: Losses at Farm Level In Sogarcane {By Observation)
A ldentification:

Particulars

Agro-climalic sune

Sdnto

[wirici

Tehail Tuluk

Block | Mundal

Village

Natne of the fammer

Futher's muwe

Tatal lend hiliding, ha

Aren T sugnicane, ha

L T

R, Paribculars of ihe selecied Nelid:

Farticulnre

Arca af the ficld,

i

Soul type

i

Warety

L

Datg uf planting

¥.

Phate of harvesting

¥

Method of harvestmg

Manual/ mechanical

wil,

Equiprmeni useil fior hiarvesting

. Liises during harvesiing from canilomly selecied ploi:

Prodisction from (he selected plot of
Smdm abrained by crop cutting (Hg)

Welght of stubbles left In selected plot | Luss.
of Sm«Sm afler harvesting (kg) )

. L:m doe i staling ol sugarcane:

Particulurs

I'lmufhlmuﬂg

Wedahit of thres bundles of sugarcane affer Harvesl

Dhate.of crushing

Period of suling (m hours and days)

Weight of the same three bundies befire cnhing, by

Leves m weight, by

Liss, %6

Signature of Field Investigator
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112 Pasl Harves! Losses in India

ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.O. PAU Campus, Ludhiana 141 004 (Punjah)

Sample Swrvey for Assessment of Harvesi and Post Harvest Losses
Schedule 5-E: Lostes of Egg sl Producer Level (By Obliservation)

A ldentlffcation:
S.Na Particulars
i Agmeehmuhic omne
[ State
ik Drintrict
v Tehsil Taluk
¥, Hiloek Manilal
Vi Villsge
vil. WName of the furmer producer
wiid Mo ol the poiliry fanm
ial Maine of poultry specics reaned [for sgg production]
x. Dhate of winir

B, Purticulurs of the selected pouliry form! producer:

SNo | Particalars

i S of the pouliry farm Provane’ co-opormtiys’ oomirmed

ii Twpe of ponltry Hose {Cage iypel Deep litter type’ any mber ipl
l[:l‘!.lill.'!-

i Number of sheds w the pouliry house

i Containers used Tor egg collection Paper pulp Mieer et plastie flter Nay
plastic bucket” wire baskel

¥ Fraguency of epg collection e duy Oincei twice thnae

vt Praibmping material for epg Flain cnrd bosed box) corrupilesd Dosrd

box any other (pl speaify)

O, Liws of egps ut form/producer level:

i} Lows during collection of eggs:
Tl seomber of vges collected from Mumber of ¢ Cupses of |oss:
seleeted shedirds damapged’ spofled

(1) Loss during puckaging of egps:

= e

Totud vumber of cjgs o packed Number of oggs Catinen o] hoks
damaged spoiled

Signature of Fleld Investigator
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Survey Schedules 113

ALL INMA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (1CAR)
CIPHET, PO, PAU Campus, Ludhiana 141 004 (Punjab)

Sample Survey for Assessment of Harvest and Post Harvest Losses
Schedule 5- 1F; Losses ot Farm/ Fisherman Level in Intand Fish | By Observailon)

A, ldentifiention:
5. Na., Particulars
L Agro-climane zome
i Seate
il I istried
w Tiehitl Thluk
V. BlookMumndasl
vl Village
il Taine of the Hend of household' fshermman
wiil. Failber's numi
m Date of vinn

B. l.oss d-uring cafch of Inland fsh:

S N, Particilsrs
L Source of waner body Pond:River/Lake Reservoin Timk
i Method of euich oporation Manual/ meochargal
il Figiipment wsed for catch
v, Total catch of fish oo the dote of visii, ki
¥ Welght of fsh discarded {Loss), kg
vl Cavaes af loss
e

Signatwre aof Field Investizutor
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Posl Harvest Losses in |ndia

ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.O. PAU Campus, Ludhiana 141 004 (Punjab)

Samjile Survey for Assesspnett of Harvest and Post Harvest Lisses
Schedule 5- MF; Lovses st Farm/ Flabieeman Level o Marine Fish (8y Observution)

-“u ldﬂmﬂ‘.

£ Nu,

Fartlealars

Agro=chmmtic song

Siate

ik

[hsirict

iv.

Tehadl Taluk

L'

| Block/Mandal

ul

Villuge

Vil

Narme of the Boat vwner { fsberman)

Wi,

Futher's mume

E™

MNiume of landing comer

Dt oof wisit

B. Losses atl landing center of moarine Mah:

S S,

Operations

I

Type of fiahing crafl used

Local? mechanieed

Type of Gahrrg gear used

Gl ot Teaw] net’ Traw| ner with TEDY
olthers (pl specify)

il

Tl weight of fieh received from bout a1
the time of luding, kg

L

Lo during sransferring (weight of fish
lell in the boat ulter unloading). kg

v

Loms of fish af landing conter (wmight af
ijah remain mdisgrosed from fish recelved
alter Wndiogd, kg

YL

Lows of fish during grading at lunding

il

center (weight of fish discanded), kp
Lo i other operatinn, il ay, kg

Signature of Field Investigator



Survey Schedules 116
ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, PO, PAU Campus, Lodhiana 141 004 (Punjab)
Sample Survey for Assessment of Harvest and Post harvest Losses of
{Sloughter and Posi Slanghier) in Meai
Schedule 5 Mient: Losaes af Moat i Prodocer Level (By Obgorvation)
AL ldontification:
550, Particulars
I Agproe-climatie xone
L Ltk
hii. Driutrct
Iy. Tehsil! Taluk
% Hlock Ml minilal
vl | Village

Wil

| N of shavghiter louse | Butcher's shiop

vk

Name of livestock species sluughtered (Hufiiilo, sheep, goal, pigi

vit, | Date of visii
. Particulars of the seleeted meat producer:
S50 | Particolary
L Mimme ol Tivestock slauginiered Hulfalo/sheep/goll/pig
il Totil iambet of gty sliughiered on the
dute of the v
in pce of purchuse Varm/Markel sny other (pl speciiyi
iv. Method of shaughtanmg Mzl Mechanioal
15 Loss during slnaghter of animal:
Weighil of fresh Wetght af meal removed duoe o
s carcass, ke damages sod injurics, kg i e
i
i
1
4
3
Daie

Siguature of Field Investigatar
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Post Harvest Losses in Indin

ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, PO, PALU Campus, Ludhiana 141 004 {(Punjab)
Sample Survey for Assessment of Harvest anid Post harves! Losses of
{(Slmughter and Post Staughter) in Poultry Meat
Schedule 5- Py Losses of Poultry Meat at Producer Level (By Observation)

AL Idewtificabien:

5. Naw Pariicuturs
i Apgreeclimntic #one

ik State

i gt

kv Techsi b Taluk

v Block/Mandal

wi. ¥illage

wid MName of slaughier houss' hutcher s shop

Wi _..'li.lnrﬂf the Emh;wlpn:iu iliul_hlm'u:i

i Dhite of winil

B. Particulars of the selected pouliry mesl producer:

5 Na Particulars

i. TF".‘H‘I’.I‘[I‘IE:IE'II‘E‘I’.‘IJHIE

Privale’ co-apertive’ comtrct

il Pl of paurebmse

Poaltry farm/ Murket! iy other {sperify)

1 Methiod of irarapon of poulity hitds

Truek) lory/ tractor trofley/ suo/cyele

v Type of cage for kecping live pouliry hirds

v Catching method employed

Eath legs! hoth wings' one leg & one wing'
any wiher (pl speeify)

¥ Muthid of sliupghteriig

Manuil’ Mechanical

L. Loss diring slungbiter of poolicy birda:

S %o, Welght ol fresh
carcass, kg

Wieighit of meat removed due (o daimages and
injuries, kg

Cruses of s

1

2

. Loss during storage of poultry memt:

5. No.| Particulars

L Type of stomuge used for dressed chicken

Freere chiller’ any other ispecify)

1] Cupncity of (e stormge (o)

118 Mumiber of deesded chicken stored in freeror

iy, Nurmbor of carcass drswn for observaiton

v Number of dressod chicken spoiled

_wi. Cauues of spoilupe

e

Signature of Field Investigator
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ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.0. PAU Campus, Ludhiana 141 004 (Punjab)

-Hllll[llll Survey for Assesiment of Harvest and Post harvest Losses
Schedule 5-Milk: Post Harvis! Losses in Milk (By Observation)

AL ldmiification:

8. Na, Particulars
E L Agro-climatic zong
i Stafe
#il. Dimtrict
IV, Teetisil Tafuk
W. BlockMandnl
I vl Villuge! Address of ehilling center! processing unit
| wii Mamie of the formet? chilling coniel’ processing uni
vk Number ol milch animal (for fhemers only)
i Cusntity of milk produced! proccssed) collected per day
% Bate af visit

B Observation of researeh engineer regarding lsses In diffevent stages anil channels:
S N Stage’ Channel Loss % Causcy of loss
L While milking

fi Hancding loss st producer level
. Lss at chilling cenler

Iy Lves @ procesding unil

v Amy other loss (please specify)

Slgnature af the Research Engineer
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ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.O. PAU Campus, Ludhians 141 004 (Punjab)

Sample Sarvey for Assessment of Harvest and Fost harvest Losses
Schedule 6-C1L: Identity slip for the sample taken from farmer Traders’ Godown! Processing
il Level for analysis in the Laboratory as per items mentioned averfeal,

Seril Mo
Particulars
i Agro-climate zone
i | Sinte
bt | DMstrct
v | TehsllTaluk

¥ Block Midal

vii | VillageWName of Mirke!

vii_| Name of the former Trader Ciodown/Procossimg wnit
vill. | Type of stimge
Ix Weilght of the sunpla drown (g)
K Date (diy, month & yodr) of sample drawn lor cach of
e ohservouons.

Skgnature of the Field Invesiipaior

INB_ Thix sfige vhouldd e preguened fn tripficate. Eve copy sy e kepd loxfile e sample hag. Sevond one
Juv bt el pirxiely he hesg and the thivd sne i b kepil with the Fisld Invesiigates for record )

Date of recerpt Sigmatiire of Laboratory Asshitant

Schedule 6-02: Obmervation on samples taken from each of the samples sent by the feld sl for
analysis in the liburatory:

Partleulars Number | Welght, g
[ Muisture condenit of grams, %6 (d.h.)
ik No. & welght of undammaged graim
i Moo, & wiedght of damoagad grain

Dhite

Signature of the Laboratory Assistant
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ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.O, PAU Campus, Ludhiana 141 004 (Punjab)

Sumple Survey for Assessment of Harvest and Post harvest Losses
Sehedule 6- E: Losses of Eggs during Transportation and Storage ai
Frrm/ Wholesaler/Retailer Level (By Ohservation)

A ldepiification:
8, N, Partlvulars
i, Agro-chirmic some

il Stale

jiis Distict

iy Fehwil Taluk
Y BlockMumndul

YL Willuge

wil. Naine & address of the Garmer wholesalin retailey
vii| Namber of egps handled’ miniketiod
i Peiodd of enguiry

in Iato of visit

i, Lows during transportation:

S N Partlculars

L Muoda of trunspo

Aty (ol miry odher (pl
specify)

ii. Total distunce of transpartation. kim

i Tustul vivenler of puckagpes irmisported

v Thme sk diting trensporijiog, diys

- packages mndomly 1o be taken

¥, Mumbes ol egus in prokapss o lons sstmation (3

W Number af egps damnged duting transpont

Wil Cimmes of loss

. Losg of egps during stornge:

B, Mo, Particnlsrs

i Type of stimage

.| Typeof packaging maierial usod

Plisin card baoard bosd corrupated Board
ho sy ather (pl specify)

Sdethod] of preservalio

Ml wpplicathan) sy other (pl apectivi

iw. Tond munbes of epg (0 packgjpes drsw T
Joess elimatiom (5 packages)

. Syminhser ul og e spoiled’ dismsiged

vi Causes of loss

Y —

Signature of Field Investigator
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ALL INDIA COORDINATED RESEARCH PROJECT ON
TOST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.O. PAU Campus, Ludhiana 141 004 (Punjab)

Sample Swrvey for Assessmond of Harvest and Post harvest Liases
Scheduale 6-1F; Losees at Market Level {Whelesale/Retail P re-processing/ Processing
Umit Level in Inlind Fish (By Observaition)

5, No. Farticulurs

L Agro-climatic zune

it Siane

il Dhstrict

v Tehsil Taluk

¥, Bl ek Misrnibal

¥i. Mame of the fish merket

wii. Marna & address of the wholesaler! retailer processing
will, Period of enguiry

1x. Dte of visi

B. Losses during transpartation:

5. Nn, Particulurs

L Distance of market from place of loading figh, km

il Minde of trarepom

L | Time taken for trataporiatian,h
i Typo of packaging used for transportation

V. Whether ice is used for packaging Wes! Mo

Vi, Fushr Iee mamio nsed (m case of e

il Weight of sample draven for analysis (Miniommm 10 kg)

wilh Wieight of fish discorded (Loss), ki

ix. Cuunes of [oss

. Lisses didring starage:

5. N Particalars

i Type of siomje Frozen storge’ Refiigerated storuge’ Bamboo
hiskes Plastic insalated box with jog’ Mewml bos
with lce/ Plustic crate’ any other (pl specify)

il Caipacity of storige, ki

il Duration of storage, days

iv. Weight of sample drvwn (Minimum
| kg sample or complets pack)

v Weight of fish spoiled in sample, kg

Vi, Cruses of loss

Rignatwre of Fleld Investigator
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ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.O. PAU Campus. Ludhiana 141 004 (Punjab)

Sample Survey for Assessment of Harvest and Post

harvest Losses

Schodule 5-MF: Losses o Market Level (W holesale/ Retall! Pre-processing Processing
Unit Level in Marine Fish (By Olservation)

A ldentification:

Partlgulars

5. N,

Distance of market from place of hoading fish

Musde of truipod

=[= - lmlm [#lels]el< 2]l

Tiwewe takien Vo transporiibion,

h
Type ol puckaging use! loe trassporaion
Whether ice ba used For packuging

You' Mo

Fish: leg ratio used (n case of ice)

of narnpde deawn for analysis (Minimen 10 kg)

slel+[f7

Waight of Tish discarded (| oss), kg

Cunpes ol loss

ol
1

£

== .

Ay

= [ letmi=| plo [C

:

Stgnature of Ficld Investigator
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ALL INDIA COORDINATED RESEARCH PROJECT ON
POST HARVEST TECHNOLOGY (ICAR)
CIPHET, P.0O. PAU Campus, Ludhiana 141 004 (Punjab)

Sample Survey for Assessmeni of Harvesi and Posi harvesi Losses
Schedule-5R : Schedule for Estimation of Percent Storage of Commodity st DifTercent Lovels.

i A) Identification particulars:

Agro-clunatie zone

S

Iistri

ANCRP Cénire

Mk and designation of respondent
Dase

e O Lt B

13

)

(H) Distribation of various commodities in %% for stornge at various levels:

5. Mt of | Retained Retuined w Retuined | Rewmined | Retuinad | Totil | Remurks,
Wil commedity | ab S feadiveTy b bw ut il wmy
level worchowse'cold | whole- | retadder | processing

storuge sller centre
Signature
MNote: e

= Tobe filled up by the Research Engmeers involved in the praject for the commodities handled
by them inrespective districts and by atherexpernts in the ares, i uny,

. PMexse fill up this performa based on you expenence’judgment. In case there is noed, sl
nirnber of firmens others cat be interviewed regarding dispossl of their commadities.
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Appendix 1

Agro-Climatic Zone-wise List of Districts selected for Survey

MNume of Lone

Stute

Districts Surveyed

PFHT Centre Nami

Wiitern Hitmalayar
Region
{Lione i )

Himachal Pradesh

Charnba

Kinnaur

Shimla

Dl

Solun

Uttaremchal

Almora

Bagesboar

Alrora

Linaranchal

Haredveur

Masgiin]

Panmagnr

Fastern Flimsyvum

EEhon
(Zone 07

Barpets

Durrniig

Fanmrup

Litkhimpur

Nalhan

INagnon

Tinsukia

West Hongal

Bankuri

Lower Gangelic
Pl Region
(Zone 03]

West gl

Medimipur { Wesi)

West Hergal

Medinipur (East)

Madid

MWiddle Gangetic
Plam Regivo
(Fone 04)

Bibmr

Julpaigun
Hhabun

Darbhings

Lttar Pradizsh

Faizmhad

Wit Prodesh
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Name of fone

Districts Surveyed

FHT Conire Numr

Upper Tinngevic
Plain Reglon
(Zome 0F)

Uttar Pradesh

il

Kanpur {Dehat)

Llnnua

Lok o

Littur Pradesh

Fniznhmd

Trums Ciangotio
Plain Reglon
[ e (16xd

Huryana

Farehabnd

Htsar

Jind

K armnl

Hinhtak

Hisar

Punjnk

Fertrepr

lulanilbar

Moga

Ludhimnu

Eastern Platean and
Hills Region
[ Lome UT)

Chatrisgach

Hiliespha

Hagarch

Rusipus

tashpur

Eowiridthn

Mahorshbm

HBhmnilata

Chyissn

Denkuna|

Phoolbani

Sanpur

Hhuhaneswar

Went Bengal

Purulia

Khargmu

Contmul Plodean and
THills Fepon
{ Lome OR)

Madhya Pradesh

Hosngabud

Tihopal

Raujasthan

Adwear

Junfhyrast

Hajnsthan

Ranwaum

Harnn

Chittorgarch

Liddaipur

Karaull
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Name of Long

Siato

Disrricts Surveyed

PHT Contre Name

Wenicm Pladvou and

Hills Region
[femi (19)

Mabureshim

Armarsvar

Tomwik

Aknols

Maharasher

Kullispur

Sunl

Satara

Kailhapuir

Madiiyn Prodesh

Devias

Jhabun

Meerch

Hhopal

Sovuthern Fluteau amd

Hills Region
(Lome 111

Karmitika

Hangnliore {Hural)

Chitrmdurga

Hoangalime

Ruamataka

Kiilar

Helgmmm

Bellury

Bijagur

Ruichur

Tamilnadu

Kormyakuman

Harur

Niwth Arcol

Conmbators

Thuruvaltar

Eas) Coast Plains and
Hills Region
(Lome 11}

Amdbrn Pradesh

Eant Goduvari

Weut Godavan

Anukapulle

Andbia Pradesh

Ciumtur

Krighna

Mellore

Bapaila

Cirrsan

Cutigek

Clutyparm

Jugatsinghapu

Bhubaneswnr

Taritnadu

Dindagul

Commbarore
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Name of Zone Staie Distriets Surveyed PHT Cenlre Name
Went Cansi Pl sid Kamutaky Dukshing Kaunads Raichur
??:::’Fﬁ““ Karmuinks Shimoga Bangalme
Karmur
Eerniln - Kasarugind
Kanarngial
Kemia ! Tavoamea
Wayanad
Kemla Malakkad Tovandmmm
Teemiltmdi Dharmapuri Camhatone
Ciujarm FMains and Aummrnli
Hills Regin
: Wialea]
(Zone | 1) Ciitfurad i T4 [
i Khe urag
Meha g
Mavaari
Western Dry Region Rujauthan Churg Inigrar
£ane 14) Rasjasthan [ —— Vdaipur
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Appendix TV
Sample Size (No, of Respondents) for Estimation of Loss in Farm Operations
ul the National Level
S.Nal  Crop Haryesi-| Collectinn | Thresh | Sorting’ | Wisnew- | Drying | Pack- | Tramsgor-
ing <ing | Grading ing sging | tuflun
lelvaning
s ermaly, Ml Pulees, Uilieds)
1 [Pudidy 2400 joed | 2034 - I8 TETEE 1A
2 [Whes |4 (5 T i) s ThY 90
3 [Mokee 545 40K 44 510 471 470 438
4 |Bujm S 4 00 497 14R 361 ITR
5 |Senhum 519 % 513 i 421 4ty 470
i |Migeon Men s 1. i2n M TE m i
7 [Chick Pes 574 At 74 T 259 341 434
& [Bluck Cresm W7 60 a4 E 240 i 55
9 |Girown Ginum 5y 17h 4 5 371 iz 2
i M ) e Need ™wr a4 570 584
il [Cobomead 622 i - 1 9 w1 Sl
12 [Sayhiesn 6 4% 516 - 17X 24k 470 470
i3 [Rafllnwe 1 i i - 4 ! 17 T
14 [Sanfimwer ¥4 202 22 - a1l 200 2 21k
19 [Cloonandis sl 43 527 3% A vz &7
Frults
ih |Apple 50 120 8| dns 573
17 il.tumm T4 36 1200 Fy) {4l
18 |Chirus 5910 a7 - 450 - 3 509
19 [Cisapes 5 M 2 2% ]
0 [Cuave b 1] 240 K Rl 44
31 [Mungo 252 34 19 L )
A2 Puguayn 410 e 132G 21 AT
23 [Supaty i i El - 15 33
Vet
4 Wukuge ™ i - S0k - 403 TRY
2% |Culifiwer iy ] [ S0 Tdn
M |Cinven Pes s W14 - T - si4 kL)
27 Mo i d i 4 3 3
2 [Gnioy 41¢ tin i - 254 Ml
29 |Wotan 1073 40 Tal k) il
30 [Toamun 108/ 165 |02 m 1054
3 [Tuphoc 174 104 - 108 - i 106

'e
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SN0l  Crop Harvest- [Colleeting Thresh | Serttng’ | Winoew- | Dryleg | Pack- | Trasspoe-
g dng | Grading | ing aging | tation
efomming
Crops und Spices
12 | Area we | e 204 190 21 GEED 191
33 [ibtack Pepper | 301 144 336 : 2ak 218 31 il
34 |Cosbew 767 162 52 : - 3T |4 192
35 fChitt ws | 209 179 4N 87 | 80 5
0 |Cocunu 1306 | od9 - 43 - 2T | W b7
37 |Conander 20 9 20 . I8 7 10 4
3% |Sugstcune uTY [ - 137 5 L 20 <14
O 1o ih - M 14 |t1S 83 4
{Livestock Froduoce
a0 [Equ . 135 : . = . 135 5
41 [fuland Fish i1 6 . 123 - : L
22 |Murine Fish - 3 - %3 - ¥ . W
41 |Meut 244 . . . - : "
40 Jpouttry Meat | 21x = : .
45 [ni Rtk sl . : . . . 1
ety
4h |Ippory & . b | - . = 3 i |
LA P
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Appendix V

Sample Size (No. of Respondents) for Estimation of Loss during Storage in
Different Channels at the National Level

5, Mo Crop Farm Godawn Whidealer Retaller | Processing Unil
Level Livwl hivel Laved Lavel
Gratis (Cereals. Millets, Pabues, (Hbeens)
| sty 267 i 50 2 12z
2 [When 1 e 18 il il 12
3 [Mates BTt ? ) 2 It
4 |Aais 44 10 3 H L
 {Sanphtie FTE] T 42 13 4
6 |IMigson Pes 431 i i i T
7 [Chick Pes M| 13 " 0 2
& |k Chm 5t T 127 I M
4 Girpen Clen B30 ¥ L 8t1 135 i
W |t KU 1" 7 1y 4
Ll s Ik = 24 - i1}
12 |Sovbesr M1 7 g | 9 id4
17 |Sutflower n 1 % T
13 |Sunfower i 7 18 i i2
15 |Groundnul 563 i 124 [ 32
{Frulty
It |Apple 262 i2 Mi a8 i
17 |Raisna 0 o T 4R I
18 |Citrus b [ 9 10 o
19 |Cirmpus 4 - n 33 7
20 |Ciimva 7 - a0 FT Is
21 |Mungs 1% - 68 73 =
23 |Mapaya 150 3 44 il [
23 |Sapuin 11 - " 17 -
Vegetuhles
24 |Cobhage 13 [ iR il )
2§ |Camliflower 436 4 & 7
3 |Circen Pea i) 4 41 ¥ .
27 | Mushioom . . 15 -
T M2 2 0 w3 3
20 [P S T W 0 2
| Toomusn L 4 L n E ]
31 | Tapiises b b - i | i | 1]
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8. Na Crop Farm Crodlawi Whialesiber Retuller Processing Uait
Lewel Level level Liwel Ll

Plantation Crops anid Spices
¥ |Arccamn 35 T 5 ¥ | 3
13 [Black Péppar EL | i Hy b
M |Cashew 154 2 25 % 13
CLI T 127 i T LU [
¥ U scomul b A HH L] n
¥ Conmmier n 2 AL - | ; |
I8 Sugarcane 7 3 T 4
19 Turmeri ™ = 7 2E -

|Livestach Priduce
40 |Fug 1 - 1 i | (|
41 |Indwnd Fish I - 1 fill -
42 |Murine Fish - - 12 i I
43 |Miat . = 2 n =
44 |Poulry Ment 15 ¥ I
45 [Mitk 659 - . . -
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Appendix VI
Extent of National Coverage by Sampling
Cropi N, of distriets | Production All hnifin % of National
commadity surveyed bis marvieyed Produetion prnductiom
g | ooy | oo
| | Puddy il 17200.04 0179000 18.74
2 | 'Wheat ii TIT4 H93 50,060 10.4%
3 | Matse 24 2443 68 14710.00 1933
4 | Bajra W 699.97 k0,00 911
$ | Sorghum 5 Y85 24 240,00 13,66
6 | Pigeon Pes 22 164.63 2740.00 6.0
7 | Chick Pia b i 190,64 SH00.00 6.9
# | Alsck Gram 21 28304 1245 00 Byl
9 | Gireen Grmm 20 150.97 W60 1595
10 | Mustand il 122515 130,00 (5.7
1l | Cotiomsieed E 1R85 64 1402667 1344
12 | Buybean 17 153380 HITH o 18355
13 | SufMhower 917 225 80 401
14 | Sonflowe L 20,00 14l ) 4T
15 | Coreowmdnat TT3.60 T, 00 sk
It | Apple K 116554 175600 6637
17 | Banana " 165350 121430 (ER 1]
I | Citrue I 454,13 4126 000 i1
19 | Ciripes 5 111354 X LI 6311
0 | Cinava 1% 7984 1523 0o 438
20 | Sl i% 144397 12534.00 FE]
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A Crup/ Mo, of districts | Froduction All Tnlian % of National
No. cummuodity wurveyed Un surveyed Production prohuction
m L0 MT) i
22 | Papaya o s1.79 2317.00 124
13 | Supata o 9934 1400, 0w .96
24 | Clabhggs u 2T 471 60 435
15 | Canfiflower 20 E1A6 526000 539
20 | Cimcen Pisa L 12037 I0RTo i34
17 | Mushrrienn 4 4 it 0a7
3% | Omion 2n 00, T ek o0 1144
20| Pt = 4523.0% 239141 (R92
30 | Tomato 24 933 57 9361 50 VY4
11 | Tapiocn 13 162020 220 2138
12 | Arcesi i L6480 48110 M1
13 | Cashewnul I .46 4400 461
14 | Cocanut | 124173 1451100 LELY
13 | Supurcine 12 TRA68.56 28117000 10,13
36 | Black Pepper 3 1173 92,90 e
17 L Chin 17 IRI2F ILEEN ] FI§2
1% | Commnder 4 SB.ET 221340 635 |
1 | Turmeric # Wias ®31.70 7
40 | By 1 SRS A61.66 127
a1 | Tk P 13 aMLST 2Ta000 Aalr
47 | Marine Figh I HiLEY 35300 209
43 | Myt -] T TEZ.IH =
44 | Pouliry Mem 5 (B3 £17.00 035
a5 | Milk ‘th 1921.73 W0 (K L9
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Appendin VI

List of Experts Committee Members for
Examining Data of Post Harvest Losses

b Anwar Alsm, Vice Chancollor, Shere—e-Kashnur University of Agncoliuml Sciences and
Technology, Stinagar (Charman, Expert Commnnes)

DS M. Hyss, Direetor, NAARM, Hydesahad

Dir. Nawab Ali, Ex-Depaty Dhirector General (Engg)

Deputy Dhrector Goneal (Crop Seienee) or his nomines

Bepury Director General { Amimal Seience ) or s nommmee

Deputy Director Genernl | Fisheries ) or his nomines

DPeputy Director General { Homeulhure) or his nommes

Assb. Direcior Generil { Process Engg), ICAR, New Dellii (2. P. Chamilda)
hrector, CIFHET, Ladivana (D, K. T. Pail)

Project Cootdinator, AJCRPon PHT (D K, Nanda)
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Appendix VI
Different Names of Crops Selected for Estimation of Post Harvest Losses.
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