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PREFACE

The emergence of monoculture of paddy and wheatitags way have altered a multi
commodity production system to a specialized sysiamthe state. In the process, many
traditionally cultivated crops (e.g. coarse cereald small millets) either have lost their area or
gone out of cultivation. But, these developmentgehantailed increased building up of pest and
diseases, and consequent use of higher amountsti€ides to raise the crop productivity. The
increased use of pesticides has also resultedvelaj@ng insects and disease resistance, which
further led to reduction in crop yield. The estimatof crop loss due to pests and diseases is a
complex subject. It is in fact, difficult to assed®e loss caused by the individual pest as a
particular crop may be infested by the pest compidke farmers’ field conditions. Further, extent
of crop loss either physical or financial dependsiee type of variety, stage of crop growth, pest
population and weather conditions. Production incagfure is seasonal and exposed to natural
environment, but post-production operations playimportant role in providing stability in the

food supply chain.

The present study is devoted to estimate the dilmered losses occurring during the pre and
post harvest stages of paddy and wheat crops. teless, an attempt has been made to estimate

such losses based on the visual observations ameéffs perceptions.

We express our gratitude to the Directorate obribmics and Statistics, Ministry of
Agriculture, Government of India, New Delhi for thdéinancial support to take up this study.
We are also thankful to Dr. Parmod Kumar, Headri@dture Development & Rural

Transformation Unit, ISEC, Bangalore for very wabrdination of this study.

Authors



Abstract

The crop losses caused by pests and diseasesgeeBut, the knowledge on the crop loss at the fignral is very
much limited. In addition to losses that occur dgrthe growth period of the crop, there is a hugentjty of grains
lost during the process of harvesting, threshingngportation and storage. Therefore, the prededly snakes a
comprehensive attempt to estimate the dimensidasses occurring during the pre and post harvagestof paddy
and wheat crops. For the purpose, required pridatg were collected from 120 wheat and paddy grgfanmers of
various farm size categories from Ludhiana and Fepor districts. The individual production lossaheat crop due
to incidence of pests (aphids), diseases (yellatand loose smut) and wed@halaris minorand broad leaf weeds)
was less than 5 per cent of total production withrerseverity of incidence of weeds. The magnitwafesop loss due
to pests, disease and weed infestation in wheata@ver actual production increased with increasiiim size with a
minimum of 5.94 per cent on marginal and 8.29 gert per acre on large farm categories. Thus, malréanms were
better managed in wheat crop due to smaller sipgal,Tmagnitude of crop loss due to pests, diseasdsweed
infestation was 7.93 per cent over actual and pe&5cent over normal production in wheat crop. Birtyi, in paddy
crop also, the individual production loss due toidence of pests (rice stem borer, leaf folder plaoht hoppers),
diseases (bacterial leaf blight, sheath blight fahge smut) and weedEchinochloa crusgalliwas less than 5 per cent
of the total production with more severity of peskhie losses due to biotic stresses in case of paduly also
increased with increase in farm size, except orgmat farms, the loss per acre being a minimum.0¥ Ger cent on
small and 8.94 per cent per acre on large farnrgoage The total magnitudes of crop losses duedtidistresses in
paddy crop were 8.68 per cent over actual and @e99%ent over normal production. The loss due tgompests,
diseases and weeds was low due to the efficiept management by the farmers as well as varietahctexistics and
timely application of weedicides/ pesticides/ funides. Harvesting loss in case of wheat crop wa® nmlate season
harvesting while in paddy both early and late sedsrvesting was reported as harmful resultingigiér yield loss.
The post harvesting losses such as transportdit#ongling and rodents attack in case of stored grais found to be
negligible in case of both the crops. Total postést losses in wheat crop came out to be as lov4#2 kg per
quintal on marginal farms while on large farms stésses were 1.865 kg per quintal. The total [pmwvest losses in
wheat crop worked out to be 1.84 kg per quintal 88dB1 kg per acre as revealed by the sample holaselThese
losses in wheat crop increased with the increasarm size. Similarly, total post harvest lossesase of paddy crop
were calculated as 3.674 kg per quintal on medamm fcategory which were lowest while on marginafrf@zategory
these came out to be 6.023 kg per quintal whiclevigghest on all the farm categories. The totat pasvest losses
in paddy crop worked out to be 4.43 kg per quiatad 122.38 kg per acre with major loss due to dedh weight as
revealed by the sample responderitke transportation losses were low due to easylabitity of mechanized
transport facility to most of sample householdsvadl as special care accorded by putting gunny el &g plastic
covers, beneath as well as on the sides of thieyrbefore filling it with the crop produce whileahsporting grains to
the market. The storage losses were also foundriomheat crop due to scientific storage practicgspéed by them
using steel drums/silos and undertaking proper gation using cellphos tablets and or making itgtittby applying
wet soil on openings of the steel drums. The sarfgpteers exclusively stored wheat crop for domestiocsumption
and for next year’s seed purpose only. The majosébold suggestions to minimize pre harvest loases the need
of development of insect/pest and disease resigtaigties, availability of effective and unaduéterd pesticides, and
better quality seeds. To minimize post harvestdsdsouseholds suggested for proper supervisioheotitop at the
time of harvesting particularly in case of lodgeadaover ripe crop, development of technologicaltvanced
harvester combines and skilled persons requiregpénate them to minimize the wastage during haing:sthe major
policy issues suggested were to keep a check aatprinput dealers to stop exploitation of the farsndue to
charging of exorbitant input prices, need of neaining programmes for timely and cheaper contropests and
diseases, rejuvenation of Govt. extension agerfoiesurtailing the dependence of farmers on privaput dealers,
ensuring timeliness in harvesting of wheat and patdps and offenders be penalized for the lapsiéevehorage
losses of foodgrains for household consumption banfurther contained by imparting training to tharnfiers
regarding control of rodents and fungus attack.



Chapter 1
Introduction

1.1 Status of agricultural economy in Punjab
Overview of state economy

Economic activities in state are showing structet@nges over a period of time and primary
sector is experiencing a decline in terms of shar&tate Domestic Product (SDP). Sectoral
distribution GSDP of Punjab state at current prieesl constant prices (2004-05) along with
percent distribution is presented through Tablégd 1.4. Table 1.1 revealed that GSDP of Punjab
at constant prices (2004-05) has increased frorh238223 crore in 2007-08 to Rs 148069 crore in
2010-11. Overall economy of Punjab state has wsedsa growth rate of 5.85, 6.29 and 6.81
percent during 2008-09, 2009-10 and 2010-11, résede. At constant prices (2004-05), the
contribution of primary sector consisting of agtiatal and allied activities towards GSDP has
increased from Rs 34107 crore in 2007-08 to Rs @%rdre in 2010-11. This sector had shown
growth of 2.05 and 3.01 percent during 2008-09 200-11, respectively. However, its growth
was recorded marginally negative during year 20098econdary sector mainly consisting of
manufacturing, construction and power sectors hereased at rate of 4.22, 8.79 and 6.93 per cent
during 2008-09, 2009-10 and 2010-11, respectiviaelyabsolute terms, contribution of this sector
in GSDP increased from Rs 37711 crore in 2007-08R# 45722 crore in 2010-11. The
contribution of tertiary sector of state comprisimgde, transport, banking, insurance and public
administration towards GSDP had increased from R€5 crore in 2007-08 to Rs 66608 crore in
2010-11. Per annum increase in this sector wagdedoat 9.57, 8.62 and 8.88 percent during
2008-09, 2009-10 and 2010-11, respectively. Theesbhagriculture in GSDP at constant prices
(2004-05), which was 17.51 percent during 2007-88lided to 15.47 percent during 2010-11.
During the same period, the share of overall pnnsa&ctor including livestock, forestry, and allied
agricultural activities along with agriculture deed from 27.66 percent to 24.12 percent. On the
other hand, over this period while the share obsdary sector in GSDP remained almost constant
at 31 per cent; that of tertiary sector increasethf41.72 per cent to 44.98 percent.

At current prices the Per Capita Income in Punjabesncreased from Rs 49380 in 2007-08 to
Rs 68998 in 2010-11. At constant prices (2004-08) Rer Capita Income which was Rs 39567
during 2007-08 increased by 13.44 per cent to B8%84n 2010-11 (Table 1.5).



Table 1.1: Gross state domestic product at factorost by sectors in Punjab at constant

(2004-05) prices

(Rs. Crore)
Sector 2007-08 2008-09 2009-10 2010-11
Agriculture and livestock 32498.88 33113.53 32994.5 33907.71
Agriculture 21575.44 22155.18 22085.01 22905.55
Livestock 10923.44 10958.35 10839.58 11002.16
Forestry and logging 1298.49 1349.44 1402.5b 1451.5
Fishing 282.12 308.89 338.96 350.32
Agriculture & allied 34079.49 34771.86 34666.1] 39563
Mining and quarrying 27.27 33.32 28.31 30.1
Sub- total (Primary) atoes | 52 | 369441 | 378063
Manufacturing 24121.68 24882.89 27878.64 30067.03
Registered 12920.46 13676.38 16009.5 17844.19
Un-registered 11201.22 11206.51 11869.14 12222.84
Construction 9550.01 10284.66 10720.4f 11329.68
Electricity, Gas & water supply 4039.51 4135.73 &.86 4324.44
Sub- total (Secondary) 37711.2 3813(2):23)3 4%5779)9 ! 4%29%)5 S
Total industry 37738.47 39336.6 42786.28 45751.25
Transport, storage & 8122.16 8740.52 9389.6 10219.1
communication
Railways 1434.23 1420.85 1428.5 1535.45
Transport & other means 3907.05 4130.02 4441.4 2851
Storage 410.35 414.88 419.37 429.41
Communication 2370.53 2774.77 3100.33 3502.95
Trade, Hotel & restaurants 13660.24 1495.69 155521 16225.54
Banking & insurance 7265.47 8249.06 9549.93 114r1.3
Real estate, ownership of dwelling g211 49 6626.74 6891.63 7180.87
& business services
Public administration 5335.81 6167.65 6769.77 731.
Other services 10710.05 11583.64 13023.52 14249.05
Sub- total (Tertiary) s0s3 | 6223 | U658 | 0000813
Gross state domestic product 123223.2 1??5’3())8 13(866.5223)' 96 14(23%61?9

Source: Statistical Abstract, Punjab

Figures in parenthesis are percent change over thgrevious year



Table 1.2: Percentage distribution of gross stateamestic product at factor cost by sectors
in Punjab at constant (2004-05) prices

Sector 2007-08 2008-09 2009-10 2010-11
Agriculture and livestock 26.37 25.39 23.75 22.90
Agriculture 17.51 16.99 15.93 15.47
Livestock 8.86 8.40 7.82 7.43
Forestry and logging 1.05 1.03 1.01 0.98
Fishing 0.23 0.24 0.24 0.24
Agriculture & allied 27.66 26.66 25.01 24.12
Mining and quarrying 0.02 0.03 0.02 0.02
Sub- total (Primary) 27.68 26.68 25.03 24.14
Manufacturing 19.58 19.08 20.11 20.31
Registered 10.49 10.49 11.55 12.05
Un-registered 9.09 8.59 8.56 8.25
Construction 7.75 7.89 7.73 7.65
SEL'Jep‘;)tlg'/c'ty' Gas & water 3.28 3.17 3.00 2.92
Sub- total (Secondary) 30.60 30.13 30.84 30.88
Total industry 30.63 30.16 30.86 30.90
Jransport, storage & 6.59 6.70 6.77 6.90
Railways 1.16 1.09 1.03 1.04
Transport & other means 3.17 3.17 3.20 3.21
Storage 0.33 0.32 0.30 0.29
Communication 1.92 2.13 2.24 2.37
Trade, Hotel & restaurants 11.09 1.15 11.22 10.96
Banking & insurance 5.90 6.32 6.89 7.71
(weling & business services 512 5.08 4.7 485
Public administration 4.33 4.73 4.88 4.94
Other services 8.69 8.88 9.39 9.62
Sub- total (Tertiary) 41.72 43.18 44.13 44.98
Gross state domestic 100.00 100.00 100.00 100.00

product

Source: Statistical Abstract, Punjab



Table 1.3: Gross state domestic
prices

product at factorost by sectors in Punjab at current

(Rs. Crore)
Sector 2007-08 2008-09 2009-10 2010-11
Agriculture and livestock 45625.84 52430.76 57439.5 63572.88
Agriculture 32041.47 37399.67 40658.06 44762.87
Livestock 13616.37 15031.09 16771.49 18810.01
Forestry and logging 1834.7 2731.02 4053.14 5547.12
Fishing 338.54 379.5 484.23 537.06
Agriculture & allied 47831.08 55541.28 61966.92 6569.06
Mining and quarrying 28.65 53.86 30.08 32.95
Sub- total (Primary) 47859.7 E(’fggl%)l 6(1129;220 (619262%
Manufacturing 28336.15 29394.12 34383.97 37956.02
Registered 15559.96 16446.96 19702.12 22214.14
Un-registered 12776.19 13447.16 14681.85 15741.88
Construction 11615.61 13239.76 15208.15 16305.78
Electricity, Gas & water supply 3105.34 3562 4027.4) 4313.05
Sub- total (Secondary) 43057.1 4(%622) 9 5(:?164736?4 5(%53') 9
Total industry 43085.8 46749.7 53709.62 58607.8
Transport, storage & 8846.25 9848.58 11629.19 13061.25%
communication
Railways 1635.81 1638.94 1846.56 1894.89
Transport & other means 4852.83 5513.6 6586.01 1967
Storage 422.1 430.27 512.86 534.64
Communication 1635.07 2265.77 2683.76 3063.98
Trade, Hotel & restaurants 18238.24 21315.25 23(BL4) 24797.01
Banking & insurance 6542.85 7753.36 8950.32 11e07.7
Real estate, ownership of dwelling ;g4 16 9342.45 10907.23 12862.68
& business services
Public administration 6479.46 8146.47 9004.66 10538
Other services 13253.53 15342 19209.89 23842.94
Sub-total (Tertiary) ouazes | (491 | 8271602 | s6TI0
Gross state domestic product 152245.3 1(7&0;%1 1?33%29)5 6 2(212913)8

Source: Statistical Abstract, Punjab

Figures in parenthesis are percent change over th@evious year



Table 1.4: Percentage distribution of gross stateammestic product at factor cost by sectors

in Punjab at current Prices

Sector 2007-08 2008-09 2009-10 2010-11
Agriculture and livestock 29.97 30.13 28.95 28.26
Agriculture 21.05 21.49 20.49 19.89
Livestock 8.94 8.64 8.45 8.36
Forestry and logging 1.21 1.57 2.04 2.47
Fishing 0.22 0.22 0.24 0.24
Agriculture & allied 31.42 31.91 31.23 30.96
Mining and quarrying 0.02 0.03 0.02 0.01
Sub- total (Primary) 31.44 31.94 31.25 30.98
Manufacturing 18.61 16.89 17.33 16.87
Registered 10.22 9.45 9.93 9.87
Un-registered 8.39 7.73 7.40 7.00
Construction 7.63 7.61 7.67 7.25
Electricity, Gas & water supply 2.04 2.05 2.06 1.92
Sub- total (Secondary) 28.28 26.83 27.06 26.04
Total industry 28.30 26.86 27.07 26.05
Transport, storage & communicatig 5.81 5.66 5.86 .815
Railways 1.07 0.94 0.93 0.84
Transport & other means 3.19 3.17 3.32 3.36
Storage 0.28 0.25 0.26 0.24
Communication 1.07 1.30 1.35 1.36
Trade, Hotel & restaurants 11.98 12.25 11.60 11.02
Banking & insurance 4.30 4.45 451 5.16
Real estate, ownership of dwelling & 5 5.37 5.50 5.72
Public administration 4.26 4.68 4.54 4.68
Other services 8.71 8.82 9.68 10.60
Sub- total (Tertiary) 40.28 41.23 41.69 42.99
Gross state domestic product 100.00 100.00 100.00 00100

Source: Statistical Abstract, Punjab



Table 1.5: Per capita income in Punjab

(Rs/annum)
Year At current prices At constant prices (Base 204-05)
2007-08 49380 39567
2008-09 55315 41003
2009-10 (P) 61894 42752
2010-11 (Q) 68998 44885

Source: Statistical Abstract, Punjab, P: Provision§ Q: Quick estimates

Overview of state agriculture

The total geographical area of the state is 50a86 ha. During 2010-11, the net sown area
was at 41.58 lakh ha which indicated that aboup&3cent of the area in state is already under
cultivation. This is the highest in country and #tate is virtually comparable to a farmstead where
most of the area is under the cultivation leavitidel land for other activities. Further, there is
virtually no land left for bringing under cultivath and due to recent spurt in urbanization the net
sown area declined from 41.87 lakh ha in 2007-081t&8 lakh ha in 2010-11. However, during
this period the increase in cropping intensity frb&8Y.9 per cent to 190 per cent led to increase in
gross cropped area in state from 78.70 lakh ha81827lakh ha. The forest wealth of state is very
poor with only 5.84 per cent of the total area unihe forest cover. The area under permanent
barren and unculturable land has been almost fooitd stable at 0.47 per cent of the state area
for last many years. The total operational holdimgsstate during the last five years period
increased by 55 thousand from 10.03 lakh to 1(akB.IPoint worth noting is the marginalization
of holdings with proportionate increase in margiaatl small farmers. The proportion of marginal
and small holdings which was 13.36 and 18.25 pet ite2005-06 increased to 15.50 and 18.53
per cent, respectively during 2010-11. On the otteerd, the proportion of holdings in all other
categories viz. semi-medium, medium and large reehldeclined during this period. Over this
period the average holding size in state also wenin from 3.95 ha to 3.78 ha. The state has been
virtually reached the saturation point in the nrattieaddition to the physical area horizontallye th
vertical expansion of area has become increasiiglied due to already achieved higher levels of
cropping intensity and some topographical andatragnal constraints in some pockets of the state.
Therefore, sustainability in the growth of prodoatiper unit of land area has to come through

raising the input use efficiency or upward shifthe use of technology.



Punjab holds place of pride among the Indian St&tests outstanding achievements in
agricultural development. The state has witnesgsethdndous increase in the agricultural
production during the Green Revolution period, raiue to healthy mix of institutional and
technological factors. Agrarian economy, consolaiatof landholdings, reclamation of new
agricultural lands, development of irrigation, udebiochemical inputs comprising high yielding
variety seeds, chemical fertilizers, insecticidad aechanical inputs were among the important
factors which helped Punjab agriculture in makiagid strides. Dominating rural based political
power with agricultural background provided favdeabnvironment through thrust on rural and
agricultural development. In this context, extensof irrigation network, rural link roads, rural
electrification, establishment of focal points aagricultural market centers, efficient delivery
system of credit and other agricultural inputs glovith effective implementation of agricultural
price policy for wheat and paddy played significaole in agriculture and rural development of
state. Consequently, the Punjab state comprisihg o064 per cent of the total geographical area
of country now contributes 13-14 per cent towarldstbtal food grain production of the country.
State has earned a name of granary of India throeaogtributing 35-40 per cent of rice and 40 to
75 per cent of wheat to the central pool in the pas decades.

Drivers of agricultural growth

Punjab state had made remarkable progress in #greetghrough taking a big leap forward in
terms of irrigation facilities, use of chemical tikzer, pesticide, high yielding varieties,
mechanization etc. Backed with effective agricdtypolicies, the farmers of state tended their
crops according to the advice of experts through gstablished agricultural extension network
and achieved the record productivity levels. Thigated area, which was merely 71 per cent to
the net area sown in 1970-71, has reached to &déabout 98 percent by the year 2010-11. The
number of tube wells has gone up from 1.92 lakll%70-71 to 13.82 lakh in 2010-11. The
proportion of area under HYVs to gross cropped #&@s increased tremendously. Hundred per
cent of the area of wheat and rice is under HYVd trat of maize is nearly 98 per cent. The
adoption of HYVs in Punjab raised the consumptiércleemical fertilizers and plant protection
materials tremendously in the state. The per heatansumption of chemical fertilizers (NPK)
which was merely 37.50 kg in 1970-71 has achieved levels of 246 kg in 2011-12. Total
consumption of chemical fertilizers (nutrient) itate which was only 213 thousand tons in 1970-

71 had been gone up to 1936 thousand tons in 2R1Cdnsumption of insecticides and pesticides



(Technical Grade) had been increased from 3200 MT980-81 to 6150 MT in 2011-12. The
rapid adoption of the green revolution technologyunjab has led to the sharp increase in farm
mechanization. The number of tractors in state avég 5281 in 1970-71, which increased to more
than 5 lakh in 2010-11. The Punjab state is ortb@feading states for number of tractors tillers i
terms of density per 1000 hectare of net sown @egelopment of irrigation infrastructure along
with large scale mechanization of state agriculhgkped in increasing the gross copped area from
5678 thousand ha in 1970-71 to 7872 thousand B810-11. Consequently, over this period the
intensity of cropping jumped from 140 per cent &0 lper cent. Effective price policy through
significant increase in Minimum Support Prices (MS&sured procurement and development of
market infrastructure particularly for wheat andgha coupled with relatively better production
technology available has driven the state agriceltat remarkable rate and resulted into the
emergence of paddy and wheat crops as the mostesand profitable ones in the state. Thus,
rapid dissemination and adoption of new technokgied modern inputs viz. HYVs, fertilizers
and pesticides, irrigation, agricultural credityveilpment of necessary infrastructure and setting
up of institutional mechanisms for the supply ofi@agtural inputs and procurement of agricultural
produce created an enabling environment for enhgragricultural production in state.

The progress was spectacular in early phase duesittg agricultural productivity and
expansion in gross cropped area. However, of leprogress in agricultural production has
slowed down and signs of stagnation are visible &merging scene of Punjab agriculture is not
free from some serious concerns. The state croppatigrn dominated by wheat-rice rotation is
causing a serious damage to the state’s natu@imes base. Paddy in particular, a water-intensive
crop is blamed for water-table depletion in tubdhareigated areas and water-logging in canal
irrigated areas. Increasing incidence of nutriegfictency in the soils, including micronutrients
and insect-pest attacks on the crops are also goosajor threats to productivity, food grain
production and sustainability of agriculture in tloeg run. Diversification of cropping pattern
towards environment friendly high value crops wethphasis on quality output and promotion of

agro-processing industry is the need of hour.



1.2 Importance of selected crops (Paddy and wheat) inudjab

The green revolution brought significant changesthie cropping pattern of Punjab. The
temporal analysis of cropping pattern in Punjalmdsiout the importance of wheat and paddy
crops, selected for the present study. During 1BF,0about 40.49 per cent of the gross cropped
area was under wheat which increased to 44.31quric 2007-08 and since then hovered around
44.50 per cent. Rice, which occupied around 6.87cpat of the gross cropped area in 1970-71,
increased to over 33.15 per cent in 2007-08, aed tlose further to around 35.85 per cent in
2010-11. The increase in wheat cultivation has hkaetne cost of gram, rapeseed and mustard,
while that of rice has been obtained by shifting &inea from maize, groundnut, millets and cotton.
It can be concluded that imbalance in favour of mwain cereals viz. rice and wheat in the
cropping pattern has further sharpened despitefdits on diversification of state agriculture.
This happened because of better relative profitglmf these crops with minimum production and
marketing risk as compared to other crops (Talig 1.

Table 1.6: Shift in cropping pattern in Punjab (190-71 to 2010-11)

(Percent)
Crop 1970-71| 1980-81| 1990-91| 2000-01| 2007-08| 2008-09| 2009-10| 2010-11
Rice 6.87 17.49 26.86 32.89 33.16 34.57 35.p8 35|85
Wheat 40.49 41.58 43.63 42.92 44 .31 44 .57 44[72 5344.
Cotton 6.99 9.60 9.34 5.97 7.69 6.66 6.40 6.13
Maize 9.77 5.65 251 2.08 1.96 1.91 1.76 1.69
Sugarcane 2.25 1.05 1.35 1.52 1.37 1.02 0.Y6 0.89
Potato 0.30 0.59 0.31 0.75 1.14 1.04 1.05 0.81
Pulses 7.29 5.04 191 0.68 0.34 0.28 0.24 0.25
Ejgglgrains 69.18 68.82 75.55 79.05 80.03 81.58 82.52 82/52
Total 5.20 3.52 1.32 1.01 0.76 0.76 0.79 0.71L
oilseeds

Source: Statistical Abstract, Punjab

1.3Background of pre and post harvest losses

The emergence of monoculture of paddy and wheatitags way have altered a multi

commodity production system to a specialized sysiamthe state. In the process, many



traditionally cultivated crops (e.g. coarse cereald small millets) either have lost their area or
gone out of cultivation. But, these developmentgehantailed increased building up of pest and
diseases, and consequent use of higher amountsttiges to raise the crop productivity. The
increased use of pesticides has also resultedvelaj@ng insects and disease resistance, which
further led to reduction in crop vyield.

Pre Harvest Losses:The estimation of crop loss due to pests and dise&és a complex
subject. It is in fact, difficult to assess thedasaused by the individual pest as a particulap cro
may be infested by the pest complex in the farmigtd conditions. Further, extent of crop loss
either physical or financial depends on the typeasfety, stage of crop growth, pest population
and weather conditions. Nevertheless, the crop &ssnates have been made and updated
regularly at global level. The worldwide yield lodge to various types of pest was estimated at as:
37.4 per cent in rice, 28.2 per cent in wheat, 3 2cent in maize and 26.3 per cent in soybean
(Oerke, 2007). At all India level, crop loss estiesadue to insect pests have been provided by
Dhaliwal et al (2010). According to this source, the crop loss wstimated at 25 per cent in rice
and maize, 5 per cent in wheat, 15 per cent ingsudsd 50 per cent in cotton. The crop loss has
increased during post-green revolution period wb@mpared to pre-green revolution period. The
severity of pest problems has reportedly been dhgngith the developments in agricultural
technology and modifications of agricultural praes. The damage caused by major inspect-pests
in various crops has also been compiled and regphant®eddy and Zehr (2004). Further, a number
of studies have established the strong relationdefpveen pest infestation and yield loss in
various crops in India (Nair, 1975; Dhaliwal andofa, 1994; Muralidharan, 2003; Rajesweti
al, 2004; Muralidharan and Pasalu, 2006; RajeswariNuaralidharan, 2006).

Generally, crop loss is estimated as the differdreteveen potential (attainable yield) and the
actual yield. The potential yield is the yield thaduld have been obtained in the absence of pest
under consideration. By multiplying the area witle testimated yield loss, total loss is obtained.
To estimate the crop loss, most of the existinglissl have adopted experimental treatment
approach (with or without pest attack through miaf infestation) or fields with natural
infestation wherein half of the field is protectaghinst the pest while the other half is not. Bu,
results obtained from artificial infestation or mal infestation in the selected plots/fields witit
be appropriate for extrapolation over a geograptaoea (Groote, 2002). It is for the reason that

the estimated crop losses under these conditioysnoiarepresent the actual field conditions of
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farmers. Alternatively, the estimates collectecedily from the farmers through sample survey
may be reliable and could be used for extrapolatosimilar geographical settings. However, the
farmers’ estimates are likely to be subjective trebe should be validated with expert estimates of
the state department of agriculture.

Post Harvest Losses:Production in agriculture is seasonal and exposednatural
environment, but post-production operations playimportant role in providing stability in the
food supply chain. According to a World Bank (199®)dy post harvest losses of foodgrains in
India are 7-10 percent of the total production friamm to market level and 4-5 percent at market
and distribution level. Given the total productioinaround 240 million tonnes at present, the total
losses work out around 15-25 million tonnes. Witle tgiven per capita cereal consumption
requirement in India, the above grains lost wowddsbfficient to feed more than 10 crore people.
Losses in food crops occur during harvesting, thrgg drying, storage, transportation, processing
and marketing. In the field and during storage, pheducts are threatened by insects, rodents,
birds and other pests. Moreover, the product maggdmled by infection from fungi, yeasts or
bacteria. Food grain stocks suffer qualitative apdéntitative losses while in storage. The
guantitative losses are generally caused by facsoich as incidence of insect infestation, rodents,
birds and also due to physical changes in temperatuoisture content, etc. The qualitative loss is
caused by reduction in nutritive value due to fegsteuch as attack of insect pest, physical changes
in the grain and chemical changes in the fats,ataytirates, protein and also by contamination of
myco toxins, besides, residue, etc. The storagegdas is a very sensitive issue as it depends upon
agro climatic conditions. In order to minimize tlosses during storage it is important to know the
optimum environment conditions for storage of tihedoict, as well as the conditions under which
insects/pests damage the produce.

According to FAO study, about 70 percent of therfgroduce is stored by farmers for their
own consumption, seed, feed and other purposesidia.l Farmers store grain in bulk using
different types of storage structures made fronallgavailable materials. For the better storage it
is necessary to clean and dry the grain to incréaskfe during storage. In addition, storage
structure, design and its construction also playta role in reducing or increasing the losses
during storage. With the scientifically constructddrage, it is also essential that the grain being
stored is also of good quality. At the village, geaily harvesting is done at high moisture content

and therefore before storing the same, it is n@cgss obtain the desired moisture to obtain safe
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post storage grain. There are small storage stestat the farmer level and bulk storage of
foodgrains. The major construction material forag® structures in rural areas at the farmer level
are mud, bamboo, stone and plant materials. Géyetiagy are neither rodent proof, nor secure
from fungal and insect attack. On average, oubt# 6 percent loss of foodgrains in such storage
structures, about half is due to rodents and ra$ti1due to insects and fungi. The storage at the
farmer level includes: coal tar drum bin, domestapur bin, Chittore stone bin, double walled
polyethylene lined bamboo bin, Pusa bin and sorame.bulk storage of foodgrains is done mainly
by traders, cooperatives and government agendiesHCI, CWC, SWC and grain marketing
cooperatives. There are many kinds of storage mgstmllowed depending on the length of
storage and the product to be stored. Some examapdesover and plinth storage, community
storage structures, rural godowns and scientifiehauses.
1.4 Need for the present study

As per the available data, the crop losses caugqubsts and diseases are huge. But, the
knowledge on the crop loss at the farm level iywveuch limited. In addition to losses that occur
during the growth period of the crop, there is genguantity of grains lost during the process of
harvesting, threshing, transportation and storagkerefore, the present study makes a
comprehensive attempt to estimate the dimensiotosgfes occurring during the pre and post
harvest stages of paddy and wheat crops. For teeharvest losses, generally animal pests
(insects, mites, rodents, snails and birds), ptethogens (bacteria, fungi, virus and nematodes)
and weeds are collectively called as pests, whatls€ economic damage to crops. This broader
definition of pests and diseases is followed inpghesent study. For estimating post harvest losses,
there is a need to establish the extent of lossemgl storage under different agro climatic
conditions. Causes of storage losses include sputanspiration, respiration, rot due to mould
and bacteria and attack by insects. Sprouting,spigation and respiration are physiological
activities that depend on the storage environmardir(ly temperature and relative humidity).
These physiological changes affect the internalpmsition of the grains and result in destruction
of edible material and changes in nutritional gyalBut it would be difficult to measure the loss
due to physiological changes at the farm level.aeless, an attempt would be made to estimate

such losses based on the visual observations aoddatg to farmers’ estimates.
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1.5 Objectives of the study
Keeping in view about this important subject, thgeatives of the present research proposal
are given below:
1. To estimate the physical and financial losses ahigepests and diseases in paddy and
wheat at farm level
2. To examine the measures of pest and disease maeagenreduce the crop loss due to
pests and diseases at farm level
3. To arrive at post harvest losses in paddy and wheater different agro climatic

conditions.

4. To identify factors responsible for such losses anggest ways and means to reduce the

extent of losses in different operations in oraeintrease national productivity.

1.6 Data base and methodology

The study has been based on the farm level daectad from the two major paddy and
wheat growing districts namely Ludhiana and Ferozegf Punjab state. The crop production
constraints particularly infestation by pests amkases, and losses caused by them were worked
out based on the estimates provided by the farmfeyiot only pests and diseases cause crop
damage when their population reach beyond a thigdbeel, there are also other bio-economic
factors like soil fertility, water scarcity, pooeed quality, high input costs and low output prices
result in considerable financial loss to farmersug, data on these bio-economic variables were
also collected from the farmers. The post hanastds during the process of harvesting, collection
and threshing, transportation and storage weredlaatified based on the estimates provided by
the farmers. As storage material used by the faameais not scientific, it was essential to identify
the structure of storage at the farmers’ level andmerate the losses occurring in the process of
storage at the farmer level.

To collect the primary data, a sample survey wasdgoted in Ludhiana and Ferozepur
districts in the state for the reference period 2A110-11 (November to May) for wheat and kharif
2011-12 (June to October) for paddy crop. Ludhidis#rict represented the Central Plain region
while Ferozepur district represented south — wastegion of the state. From each district, two
villages with one nearby the market/mandi centrd ane far off from the market centre were

selected for canvassing the questionnaire. A randample of 30 wheat and paddy growing
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farmers were selected from each village and thusttating a total sample of 120 farmers for
each crop in the state. To ensure proportiongtesentation to various farm size categories in the
study sample, standard national level definitionopgrational holdings viz., marginal (< 2.50
acres), small (2.51 to 5.00 acres), medium (5.010@0 acres) and large (> 10.01 acres) were
applied. In addition to the primary data collecttdm the farmers, district office of the
Department of Agriculture as well as experts ofjRarAgricultural University to compile the crop
loss estimates (if any) for pre and post harvestde were also consulted. Simple statistical tools
were used to interpret the sample survey results.
1.7 Organization of the report

The present report has been organized into six termpChapter 1 introduces the
background of the report covering status of agtical economy of the state, significance of the
selected crops, backdrop of pre and post harvese$) need for the study, objectives , data base
and methodology. Trends and growth in area, praolu@nd productivity of paddy and wheat in
the State, changes in costs and profitability eséhcrops based on CACP reports and review of
secondary estimates of losses caused by pests isedses of paddy and wheat have been
presented in Chapter 2. Chapter 3 covers housebbédacteristics, cropping pattern and
production structure etc of sample holdings. Assesd of pre harvest losses of paddy and wheat
crops encompassing constraints faced in cultivatiopaddy and wheat, assessment of incidences
of pests and disease attacks and crop losses, asettigpests and diseases control adopted and
source of information received by the sample hoaolsishfor such controls etc are framed in
Chapter 4. Chapter 5 presents the assessment bhaogst losses of paddy and wheat crops
including production loss during harvest, threshingnowing, transportation/handling, storage

etc. Concluding remarks and policy suggestion hmeen set out in Chapter 6.
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Chapter 2
Area, Production and Productivity of Wheat and Paddy in Punjab

Owing to the introduction of HYV’s in mid gigs and early seventies, there was a sharp
increase in the area under wheat and paddy crape istate and its impact was witnessed in terms
of increased productivity and thereby productiohisTchanged agricultural scenario in the state
also resulted in huge investment on farm machimey development of irrigation resources for
expediting various farm operations and fulfillingetirrigation requirement of newly introduced
cultivars. This chapter deals with the trends ieaarproduction and productivity of wheat and
paddy crops and the changing cost structure oéthexps on the basis of CACP reports.

2.1 Trend and growth in area, production and yieldof wheat and paddy crops

District wise area, production and yield of wheeatpchave been depicted in Table 2.1.
Area under wheat crop increased in district Hoghigr Gurdaspur, Kapurthala and Sangrur
districts from 1970-71 to 2009-10. On the othercham districts namely, Jalandhar, Ludhiana,
Ferozepur, Amritsar, Bathinda, Patiala, Rupnagar Faridkot, area under wheat crop increased
initially but declined during the recent two decad®n the other hand, almost twice increase in
productivity under wheat crop was witnessed irthadl districts during 1970-71 to 2009-10 and this
also resulted in increased production over the flagt decades in all the districts. New districts
namely, Mansa, Fatehgarh Sahib, Moga, Muktsar amdaNshahar were also carved out in later
decades, therefore, the data for these districte @eailable for the last two decades only. On the
whole, area under wheat crop in the state increissed 22.99 lakh hectare in 1970-71 to 35.22
lakh hectare in 2009-10. The average wheat prodtyctncreased from 22.38 quintal per hectare
in 1970-71 to 43.07 quintal per hectare in 200@hde the production increased from mere 51.45
lakh metric tonnes in 1970-71 to 151.69 lakh metimes in 2009-10. Thus, area, production and
productivity under wheat crop increased in all thstricts except few ones but the increase in

productivity was more pronounced as compared torease in wheat acreage.
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Table 2.1: District wise area, production and yieldof wheat crop in Punjab
(1970-71 to 2009-10)

District year 1970-71 1980-81 1990-91 2000-01 2009-10*
A 131 156 163 142 153
Hoshiarpur P 192 318 466 489 589
Y 1468 2041 2858 3443 3849
A 180 211 219 167 170
Jalandhar P 449 518 820 773 735
Y 2492 2456 3746 4626 4325
A 338 265 269 258 259
Ludhiana P 780 838 1148 1334 1200
Y 3279 3163 4268 5169 4634
A 427 332 400 378 395
Ferozepur P 872 972 1512 1704 1636
Y 2054 2928 3781 4509 4142
A 242 298 355 361 185
Amritsar P 563 809 1319 1690 753
Y 2326 2715 3717 4682 4072
A 141 182 206 217 230
Gurdaspur P 295 398 663 924 940
Y 2089 2186 3219 4257 4085
A 67 96 113 111 111
Kapurthala P 169 267 418 493 457
Y 2527 2781 3700 4439 4816
A 283 248 348 243 251
Bathinda P 602 683 1153 1014 1013
Y 2121 2753 3313 4172 4634
A 255 286 330 261 235
Patiala P 542 753 1322 1191 1063
Y 2009 2633 4005 4564 4523
A 274 331 392 393 287
Sangrur P 587 1015 1662 1921 1302
Y 2143 3067 4241 4889 4538
A - 72 82 86 65
Rupnagar P - 158 262 312 277
Y - 2190 3194 3631 4257
A - 334 394 111 117
Faridkot P - 945 1407 524 481
Y - 2829 3570 4721 4107
Mansa A - - - 163 170
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P - - - 748 730

Y - - - 4591 4297

A - - - 86 85
Fatehgarh
cahih’ P i i i 434 419

Y - - - 5041 4932

A - - - 172 177
Moga P - - - 818 779

Y - - - 4755 4401

A - - - 189 205
Muktsar P - - - 869 950

Y - - - 4596 4634

A - - - 70 74
Nawanshahar| P - - - 313 316

Y - - - 4463 4271

A 2299 2812 3273 3408 3522
Punjab P 5145 7677 12159 15551 15169

Y 2238 2730 3715 4563 4307

A indicates Area (000, ha), P indicates Productio000, metric tonnes) and Y indicates Yield (Kg/ha)

The district wise trends in area, production areldyiof wheat crop in Punjab have been
depicted in Table 2.2. In Jalandhar, Ludhiana, Asari Gurdaspur, Kapurthala, Patiala, Sangrur,
Rupnagar and Faridkot districts there was incrgasiend in area in seventies and eighties while
later on this trend was reversed. In overall, digantly positive growth in area was seen in
Ludhiana, Ferozepur, Gurdaspur, Kapurthala and rRaigstricts while in Jalandhar and Faridkot
districts area declined significantly. On the othand, productivity increased significantly in all
the districts during various decades and at ovéezalll except in few districts where it declined
during certain periods. This enhanced productivégulted in increased level of production in
almost all the districts except in a few ones. @& whole, growth in area under wheat crop was
more in 1970-71 to 1979-80 period while in latercatdes; growth was positive but less
pronounced. Growth in productivity and productieas more in 1970-71 to 1979-80 and 1980-81
to 1989-90 decades while in 1990-91 to 1999-200@s, growth in productivity and production
was positive but less pronounced. On the other harnodiuctivity and production declined during
2000-01 however, this decline was not significhkignce, there was a significant growth in area,

productivity and production under wheat crop in Fhajab state.

17



Table 2.2: District wise trends in area, productionand yield of wheat crop in Punjab

(1970-71 to 2009-10)

District 1970-71to | 1980-81to | 1990-91to | 2000-01 to 187"5?1' o
1979-80 1989-90 | 1999-2000 | 2009-10 5009.10

A 0.67ns 0.15ns -1.95** 0.97*** -0.16ns
Hoshiarpur [P |  3.94* 4.30%* 0.10ns 1.94%% D D wex
Y| 3.4 4.14%% 2.09%* 0.97* 2,37

Al 1.83 0.20ns -4.46% 0.15ns -0.69%*

Jalandhar | P| 3.02* 4.12%% -2.58ns -0.72* 1.2
Y 1.16* 3.91% 1.97* -0.87** 1.92%%

Al  0.95% -0.13ns ~0.54%* 0.10ns 0.08*

Ludhiana P 1.88* 2.83*** -0.59ns -1.01* 1.46%**
Y| 0.91ns 2,96 1.14* 111 1.39%x

A| -1.47ns 1,53 0.04ns 0.61%* 0.73**

Ferozepur P 2.01ns 3.95%** 1.97*** 0.81ns 2.68***
Y| 3.54% 2.3grrx 1.93%* 0.21ns 1.94%*

A 2.38*** 1.54%** -0.12ns -0.59%** -0.03ns

Amritsar P| 4.09% 4.94%% 1.80% -10.78%* 1.94%%
Y| 1.69ns 3.35% 1.93% ~1.31% 1.97%

Al 356 1.01%% 0.09ns 1.02%** 1.07%**
Gurdaspur | P| 4.75%* 4.42%% 2. 817 0.37ns 3.35%+
Y 1.15* 3.38* D 72 -0.64ns 2 25wtk

Al 4.96% 1,35 -0.79ns -0.21ns 1.10%*
Kapurthala |P| 6.27% 5.30%* 0.85ns -0.75ns 3.37%
Y| 1.25ns 3.90%* 1.64ns 0.54ns 2 24%xk

A| -1.03ns 3,110+ 5.31% 0.41%* 0.07ns

Bathinda P| 1.39ns 4.96%** _2.84ns 1.21* 2.20%**
Y| 245 1.80ns 2,617 .80ns 2.13%*

Al 201 0.58ns -2.93** ~1.45%% -0.22ns

Patiala P| 7.59% 4,67 -1.63ns _1.43% 2.13%
Y| .47+ 4.07%% 1.34% 0.02ns 2,35

Al 1720 1.49%x 0.12ns _4 59 0.47*

Sangrur P| 457 4.90%** 1.06* 4,96+ D 47xex
Y| 2.80% 3.34% 0.94%* -0.39ns 2.00%*

A - 0.80** 0.43** 477 -0.29ns

Rupnagar | P - 4.15%* 2 QR -4.06%* 1.29%*
Y - 3.32% 2,15 0.75ns 1.58%*

A - 1,45+ _17.42%% 0.74%* 571

Faridkot P - 3.20%* ~15.11%%* 0.27ns 4. 29"
Y - 1.72% 2.79%% -0.47ns 1.51%

18




A - - - 0.44** 0.72%**
Mansa P - - - 0.70ns 1.24**
Y - - - 0.26ns 0.52ns
A - - - 0.07ns -0.00ns
EZE?.E garh 5 i i i -0.45ns -0.19ns
Y - - - -0.51ns -0.19ns
A - - - 0.54*** 2.61%**
Moga P - - - 0.50ns 2.53%**
Y - - - -0.04ns -0.00ns
A - - - 0.81*** 1.42%**
Muktsar P - - - 1.84** 2.73%**
Y - - - 1.02ns 1.30**
A - - - 0.66* 1.91%**
Nawanshehar| P - - - 0.38ns 2.17**
Y - - - -0.27ns 0.25ns
A 2.33%** 1.25%** 0.26ns 0.42%** 1.08***
Punjab P 4, 70%** 4,29%** 2.24%** 0.25ns 3.07***
Y 2.31%** 3.00*** 1.98*** -0.17ns 1.97***

Note: The period of analysis for Rupnagar & Faridkd is since 1980-81, for Mansa, Fatehgarh Sahib, Mag
Muktsar & Nawanshahar it is since 1996-97
**x ** and * Significant at one, five and ten percent level of probability, respectively

The district wise area, production and yield okria the Punjab have been depicted in
Table 2.3. The perusal of the table reveals thatetlivas continuous increase in area under rice
crop in the state due to the introduction of higi#lding varieties (HYV’s) of this crop. There was
a sharp jump in the area under rice crop in Jalandtudhiana, Bathinda and Sangrur districts of
the state during the last four decades; howevera atso increased in other districts namely
Hoshiarpur, Ferozepur, Amritsar, Gurdaspur, Ka@lahPatiala, Rupnagar and Faridkot but this
increase was less prominent. There was almost thmes increase in productivity of rice crop in
Patiala, Sangrur and Bathinda districts while imeot districts of the state the increase in
productivity was nearly twice. Due to tremendousr@ase in area under rice crop in district
Jalandhar, Ludhiana, Bathinda and Sangrur, proglucliso increased while in other districts of
the state, quantum of increase in production wss. llm the state as a whole, area under rice crop
increased from 3.90 lakh hectares in 1970-71 t®d28akh hectares in 2009-10 while the
corresponding increase in productivity in the sgragod was from 17.65 quintal to 40.10 quintal
per hectare and that of production from 6.88 laldtrib tonnes to 112.36 lakh metric tonnes.
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Table 2.3: District wise area, production and yieldf rice in Punjab

(1970-71 to 2009-10)

District 1970-71 1980-81 1990-91 2000-01 2009-10*
A 31 45 65 63 70
Hoshiarpur P 49 109 186 192 248
Y 1595 2416 2862 3047 3536
A 14 88 158 136 161
Jalandhar P 26 260 496 488 636
Y 1850 2951 3139 3588 3948
A 5 94 225 238 257
Ludhiana P 9 356 824 939 1206
Y 1800 3790 3662 3947 4692
A 64 162 237 248 262
Firozpur P 116 413 750 898 964
Y 1820 2547 3165 3622 3680
A 89 197 277 319 185
Amritsar P 174 349 763 972 501
Y 1953 1774 2755 3047 2706
A 80 141 173 191 204
Gurdaspur P 131 289 441 569 640
Y 1647 2050 2549 2980 3135
A 28 66 98 103 115
Kapurthala P 55 197 279 358 452
Y 1965 2984 2847 3476 3934
A 2 8 50 99 104
Bathinda P 3 28 172 350 476
Y 1380 3542 3440 3539 4575
A 61 191 280 256 240
Patiala P 103 583 946 857 1021
Y 1685 3054 3379 3348 4255
A 11 90 287 357 271
Sangrur P 15 336 1062 1342 1273
Y 1365 3665 3700 3759 4696
A - 22 36 49 38
Rupnagar P - 72 113 163 135
Y - 3297 3139 3316 3559
A - 78 138 90 98
Faridkot P - 242 503 310 414
Y - 3107 3645 3446 4219
Mansa A - - - 84 7
P - - - 306 324
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Y - - - 3636 4211

A - - - 84 86
gzﬁg Garh 5 i i i 350 391

Y - - - 4162 4544

A - - - 159 172
Moga P - - - 596 812

Y - - - 3747 4721

A - - - 89 100
Muktsar P - - - 309 387

Y - - - 3476 3873

A - - - 47 104
Nawanshehar| P - - - 158 496

Y - - - 3364 4770

A 390 1183 2015 2612 2802
Punjab P 688 3233 6506 9157 11236

Y 1765 2733 3229 3506 4010

A indicates Area (000, ha), P indicates Productio000, metric tonnes) and Y indicates Yield (Kg/ha)
The district wise trends in area, production areldyiof rice crop have been depicted in

Table 2.4. The results in the table reveals thartethvas tremendous growth in area under rice crop
in Jalandhar, Ludhiana, Ferozepur, Amritsar, Gudgs Kapurthala, Bathinda, Patiala and
Sangrur districts during 1970-71 to 1979-80. Howedaring the subsequent decades, the growth
in area under rice crop in almost all the distriotghe state increased but at a lower rate. The
productivity growth was also found to be higheridgr1970-71 to 1979-80 decade in district
Jalandhar, Ludhiana, Ferozepur, Amritsar, Gurdadgapurthala, Bathinda, Patiala and Sangrur.
In the subsequent two decades, significant increapeoductivity was observed in only Amritsar
district. During 2000-01 to 2009-10 periods, thevas significant increase in productivity in
almost all the districts of the state. The growtlproduction was more pronounced in 1970-71 to
1979-80 period as compared to the subsequent dechdeverall Punjab level, there was a
significant growth in area, productivity and protdan under rice crop in the state, however, the
guantum of increase was more in 1970-71 to 197pe3ldbds as compared to subsequent decades

later on.
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Table 2.4: District wise trends in area, productionand yield of rice in Punjab
(1970-71 to 2009-10)

District 1970-71to | 1980-81to | 1990-91to | 2000-01 to 187"5?1' o
1979-80 1989-90 | 1999-2000 | 2009-10 200910
Al 2.76% 3.78% -0.23ns 0.54ns 1.56%**
Hoshiarpur | P | 5.86%** 3.73% -0.20ns 2.54* 3.13%**
Y| 3.010* -0.04ns 0.03ns 1.97* 1.54%%
A| 18.03** 6.84%* -2.75%* 2.11%%* 4.58%**
Jalandhar P| 24.76%* 7.34%%% -2.64%* 3.19%** 5.73%%*
Y| 5.72% 0.48ns 0.11ns 1.06* 1.10%%+
A | 35.24% 8.29%** 0.59* 0.99%** 8.37**
Ludhiana P| 46.14% 8.04*** -0.10ns 2.68% 9.65%*
Y 8.06*** -0.23ns -0.68ns 1.68*** 1.19***
Al 1141 3.59%%* 1.88%* 0.86* 3.12%%*
Firozpur P| 15.57%* 4.50%** 2.58%* 1.95%** 4.65%**
Y| 3.73% 0.88ns 0.69ns 1.08* 1.48%%
A| 8.62% 3.82%%* 1.10%%* -8.15% 2.27%
Amritsar P| 12.09% 7.66%+* 2.2k -8.47%x 3.38%
Y| 3.19% 3.70%* 1.11% -0.35ns 1.09%%
A|  7.18% 2.65%** 1.02%%+ 0.58* 2.26%
Gurdaspur | P | 12.09%** 3.34% 1.55%* 1.65* 3.73%
Y | 4.58%* 0.68ns 0.52ns 1.06%** 1.44%%+
A|  9.94%x 4.,32%%* -0.13ns 1.31%%* 3.54%
Kapurthala P | 13.74** 3.14ns 1.05ns 2.75*** 4.74%**
Y | 3.45%* -1.13ns 1.18ns 1.42%* 1.15%**
Al 19.17* 19.10%* 6.35ns -0.07ns 12.41%%
Bathinda P| 27.21% 18.65** 6.24* 2.79% 14.40%**
Y| 6.75%* -0.37ns -0.10ns 2.85%%* 1.77%
A| 13.08%* 3.08%** -0.99ns -0.71%* 2.56%%*
Patiala P| 19.97%* 4.40%** -1.67ns 2.09%** 4.,15%%*
Y| 6.09%* 1.28ns -0.68ns 2.82%%% 1.56%**
A| 26.83%* 11.86%** 2.11% -4.,06%* 8.20%**
Sangrur P| 38.67%* 12,21 %% 1.89%* -1.74ns 10.11%%*
Y | 9.10%* 0.31ns -0.21ns 2.41%% 1.77%
A - 4.40%** 3.47%%* -4, 37 2.38%%*
Rupnagar P - 5.58** 2.55%** -2.68** 2.72%**
Y - 1.13ns -0.88ns 1.78%%+ 0.33**
A - 5.33%%* -9.46%* 1.82* -1.51ns
Faridkot P - 7.05%** -10.85** 4.37%% -0.81ns
Y - 1.62%* -1.53* 2 51%x* 0.72%**
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A - - - -1.84ns 0.11ns
Mansa P - - - 0.70ns 2.49**
Y - - - 2.59** 2.37%**
A - - - 0.50** 0.41***
EZE?.E garh 5 i i i 1.58% 2 40w
Y - - - 1.08* 2.00%**
A - - - 1.46*** 4.14%**
Moga P - - - 4,10%** 6.32***
Y - - - 2.60%** 2.10%**
A - - - 1.13ns 7.29**
Muktsar P - - - 3.32** 9.53***
Y - - - 2.17* 2.08***
A - - - 11.17%** 6.84***
Nawanshehar| P - - - 16.31*** 9.94***
Y - - - 4.68*** 2.90%**
A| 12.69*** 5.34*** 2.52%** 0.89*** 4. 79%**
Punjab P | 18.66*** 6.70*** 2.54%** 2.67*%** 6.42%**
Y 5.29%** 1.30ns 0.17ns 1.76%** 1.56%**

Note: The period of analysis for Rupnagar & Faridkd is since 1980-81, for Mansa, Fatehgarh Sahib, Mag
Muktsar & Nawanshahar it is since 1996-97
**x ** and * Significant at one, five and ten percent level of probability, respectively

2.2 Changes in costs and profitability of wheat angaddy crops

The cost of cultivation of wheat crop based onotes cost concepts have been presented in
Table 2.5. The perusal of data reveals that duhiegyear 1981-82, cost,Gn case of wheat crop
was Rs. 3776.19 per hectare while cogtwhich includes expenses incurred in cash and kind
the farmers for raising the crop and rent paidléased in land, worked out to be Rs. 2390.94 per
hectare which was 63.31 per cent of cost After one decade in the year 1991-92 the cast C
worked out to be Rs. 9274.96 per hectare while dgstame out to be Rs. 5385.31 per hectare
which was 58.06 per cent of cosg, Similarly, during the year 2001-02, Cost €ame out to be
Rs.22930.99 per hectare while costworked out to be Rs. 12368.22 per hectare which44a36
per cent of cost £In the year 2008-09, cost, @orked out to be Rs. 35423.48 per hectare while
Cost A came out to be Rs. 14387.90 per hectare whichauvesl to be 40.62 per cent of the Cost
C,. Thus, the share of cost M Cost G had declined rapidly during the last three decadgsh
can be due to more investment on farm machineryhbyfarmers and increase in the vale of
owned land. The cost items wise analysis brougltttioat in wheat cultivation, expenses on
machine labour, pesticide use as well as rentalevat owned land/ rent paid for leased in land has
increased rapidly from 1981-82 to 2008-09 (Appeeslikb), 1i(b)).
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Table 2.5: Cost of cultivation of wheat based on veus cost concepts, Punjab

(Rs/ha)
Year A]_ Az B]_ Bz C]_ Cz
1981-82 2204.07 2390.94 N.A. 3529.89 N.A* 3776.19
1982-83 2303.63 2632.93 2719.03 3986.41 2959.87 422728
1983-84 2461.74 2736.68 2833.96 4187.99 3098.54 445257
1984-85 2735.00 2973.88 3203.61 4786.20 3572.13 515472
1985-86 2854.84 3191.06 3289.88 5023.53 3654.19 538784
1986-87 2915.31 3216.73 3374.28 4957.07 3724.17 5306.96
1987-88 3193.04 3621.49 3682.57 5625.31 4000.699 594342
1988-89 3399.39 4079.69 3870.97 6367.92 4189.28 6686.22
1989-90 3545.90 4076.42 4146.53 6643.65 4494.39 6991.49
1990-91 4001.79 4632.03 4563.29 7557.42 5008.30 800230
1991-92 4583.73 5385.31 5248.93 8846.27 5677.61 927496
1992-93 5164.97 6197.56 5858.20 10201.34 6602.38 10945.52
1993-94 6018.24 6178.99 7448.22 12742.94 8254.65 13549.35
1994-95 6117.54 7004.62 7271.82 12697.13 8172.73 13598.04
1995-96 6688.57 8458.90 7613.13 13330.74 8593.%5 14311.17
1996-97 7992.35 8753.68 9437.48 17141.54 10287.94 17992.01
1997-98 8109.06 9512.66 9198.96 16496.87 10035.98 17333.89
1998-99 8474.80 9944.71 9656.83 18575.44 105636 19479.22
1999-00 9169.35 10281.41 10791.13 20304.84 1179842 21312.1
2000-01 9698.61 11854.13 11353.38 21545.13 12345/18 22836.9
2001-02 10172.51 12368.22 11599.8 21906.64 12624/15 22930.9
2002-03 10913.25 12484.96 12771.72 22037.03 13731{90 22997.
2003-04 10375.14 12826.51 12325.13 21527.76 13212}41 20315.
2004-05 11122.17 14176.52 12948.61 23465.24 13680{85 24897.
2005-06 12252.79 13528.68 14593.08 25670.12 15622|56 26899.
2006-07 13039.40 15303.26 15350.03 28996.56 16300{43 29946.
2007-08 13681.81 15958.71 16217.14 31664.15 1738022 32626.
2008-09 14387.90 16409.84 17904.93 33887.74 19440|67 38823.

*N.A. means not available

Cost Concepts:

Cost A, = All expenses occurred in cash and kind for raisg the crop
Cost Ac= Cost A, + Rent paid for leased on land
Cost Bi= Cost A, + Interest on value of owned capital assets (Exaded land)
Cost B, = Cost B+ Rental Value of owned land (Net of land revenue) Rent paid for leased in land
Cost G= Cost B, + Imputed vale of family labour
Cost G= Cost B+ Imputed vale of family labour

The profitability from wheat crop has been depicied able 2.6. The perusal of the table
reveals that the yield of wheat crop was 30.75 tquiper hectare in the year 1981-82 which
increased to 38.34 quintal per hectare in 199148272 quintal per hectare in 2001-02 and 46.47

quintal per hectare in 2007-08. Similarly, minimsapport price for this crop increased from
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Rs. 130 per quintal in 1981-82 to Rs. 225 in 1921F. 610 in 2001-02 and Rs. 1080 per quintal in
2008-09. Similarly, total cost per hectare in wthealtivation increased from Rs. 3776.19 per
hectare in 1981-82 to Rs. 9274.96 in 1991-92, R33@.99 in 2001-02 and Rs. 35423.48 per

Table 2.6: Profitability indicators of wheat crop in Punjab

(Rs/Ha)
Returns Net Returns
Year Yield | Price By Gross | Variable | Total Oyer Constant
(a/ha) | (Rs/q) | Product | Returns Cost Cost | Variable | Current | Prices
Cost Prices | (1981-
(ROVC) 82)

1981-82 | 30.75 130 685.28 4682.78 2382|53 3776.1900.23 | 906.59 906.59
1982-83 | 30.75 142 726.52 5093.02 2540|19 4227.2852.883 | 865.74 843.55
1983-84 | 29.49 151 555.09 5008.08 2645/87 4452.5762.23 | 555.51 494.51
1984-85 | 33.45 152| 1030.11 6114.51 2998|19 5154.7216.32 | 959.79 797.84
1985-86 | 35.6 162 | 1002.34 6769.54 3102/32 5387.8467.28 1381.7| 1086.28
1986-87 | 30.320 162 804.56 57164 3156J/05 5306.96 0.356| 409.44 315.38
1987-88 | 34.14 166| 1673.13 7340.97 3399|199 5943.4240.98 | 1397.55 994.76
1988-89 | 36.51 173| 1946.713 8262.96 3610|331 6686.2552.85 | 1576.74 1044.60
1989-90 | 36.93 183| 2128.51 8886)7 3753|62 6991.4933.68 | 1895.21] 1169.13
1990-91 | 36.220 215| 1653.75 9441.05 4318 8002.3  B528.1438.75| 804.93
1991-92 | 38.34 225| 3819.67 12446|14838.23| 9274.96 7607.94 3171.21 1559,82
1992-93 | 37.08 280| 4115.79 14498]19743.56| 10945.52 8754.63 | 3552.67 1587.81
1993-94 | 43.94 330| 3167.34 17667/56595.78| 13549.3511071.76] 4118.19 1698.85
1994-95 | 39.41] 350| 2684.36 16477/866800 | 13598.04 9677.86 | 2879.82 1071.55
1995-96 | 36.6 360 | 2649.51 15825/57442.76| 14311.1y 8382.75 | 1514.34 521.78
1996-97 | 43.48 380| 7140.99 23663)38526.05| 17992.01 15137.34| 5671.3§ 1868.10
1997-98 | 35.78 415| 6604.19 21452/88730.13| 17333.89 12722.76 4119 1299.55
1998-99 | 42.46 510| 2031.53 23686)19161.23| 19479.22 145249 | 4206.91 1252.81
1999-00 | 48.34 550| 4659.68 31246)6B0000.06) 21312.13] 21246.62| 9934.55 2864.78
2000-01 | 47.8 580 | 4079.77 31803/770382.09 22536.93 21421.68| 9266.84 2493.79
2001-02 | 45.72 610| 3282.74 31171/9¥1045.49 22930.99 20126.45| 8240.95 2140.71
2002-03 | 40.660 620 3990.45 29199/661653.15 22997.21) 17546.5 | 6202.44 1557.95
2003-04 40 620 | 3232.98 28032.980978.14| 22415.03| 17054.84| 5617.95 1338.18
2004-05 | 42.94 640| 3544.63 31026/231673.3| 24197.48 19352.93| 6828.75 1527.58
2005-06 | 42.05 700| 4177.05 33612/0B3011.41| 26699.59 20600.64| 6912.46 1480.72
2006-07 | 42.1 850 | 5426.53 41211/58B3734.23 29946.95 27477.3 | 11264.58 2288.88
2007-08 | 46.47) 1000, 4223.32 50693|324574.9| 32826.96 36118.42| 17866.36 3467.27
2008-09 | 39.83 1080, 5110.81 48127|215564.23 35423.48| 32562.98| 12703.73 2281.24
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hectare in 2008-09. In the same way, the grosgn®iper hectare increased from Rs. 4682.78 in
1981-82 to Rs. 12446.17 in 1991.92, Rs. 31171.9201-02 and Rs. 48127.21 per hectare in
2008-09. Net returns per hectare at current priceeased from Rs.906.59 in 1981-82 to Rs.
3171.21 in 1991-92, Rs. 8240.95 in 2001-02 and1R303.73 per hectare in 2008-09. On the
other hand, the net returns at constant pricegased from Rs. 906.59 per hectare in 1981-82 to
Rs. 1559.82 in 1991-92, Rs. 2140.71 in 2001-02 Red2281.24 per hectare in 2008-09. Thus,
there was 2.52 times increase in the profitabftityn wheat crop in the Punjab state from 1981-82
to 2008-09 at constant prices. This increase infitplolity can be attributed to enhanced
productivity and continuous upward trend in the imum support price announced by the
Government.

The cost of cultivation of paddy on the basis dfedent cost concepts have been shown in Table
2.7. It can be seen from the table that during ytbar 1981-82 cost Ovorked out to be Rs.
5473.89 per hectare while cost éame out to be Rs. 3477.17 which was 63.52 pdrafe¢he cost

C,. During the year 1991-92, the costwas found to be Rs. 10390.80 per hectare while Apst
worked out to be Rs. 6067.75 which was 58.39 pet ckthe Cost & Similarly, during the years
2001-02 and 2008-09, the cost Was calculated at Rs. 22305.79 and Rs. 45291.2heutare
respectively while the corresponding figures oftcAs for the same years worked out to be Rs.
11904.39 and Rs. 22510.13. The percent share bfAgos cost Gwas found to be 53.37 per cent
during the year 2001-02 while this share furtheslided to 49.70 per cent during the year 2008-
09. This shift in the share of cosg,Avhich is the expenditure incurred on raising ¢h&p in cash
and kind and also include the rent paid for leaseldnd, can be attributed to the increase in the
capital investment on farms in terms of new farmchi@ery and increase in the value of the
owned lands. Therefore, during the period 1981e82008-09, there was continuous increase in
the cost G, which is the total cost incurred per hectareadqy crop in the Punjab state. The cost
items driving the cost of production in paddy wére increase in human labour, machine labour,
increased pesticide use and increase in rentaéa@lowned land and rent paid for leased in land
in relative terms from 1981-82 to 2008-09 (AppeeditV(b), V(b))
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Table 2.7: Cost of cultivation of paddy based on v@us cost concepts, Punjab

(Rs/ha)
Year A Ao B, B> Ci C,
1981-82 3311.11 3477.17 3664.49 5086.74 4051.64  3.897
1982-83 3408.68 3682.22 3818.1 5492.7 4151.21 8205
1983-84 3764.60 4131.74 4189.59 6091.82 4580.18 2.848
1984-85 4104.82 4374.65 4622.84 6501.18 5137.96 6.301
1985-86 3820.14 4072.86 4308.00 6165.22 4782.[/6  9.883
1986-87 3989.14 4353.66 4567.62 6878.57 5079.25 0.239
1987-88 4282.6 4647.82 4794.08 7370.24 5271.66 8847
1988-89 5231.36 4520.22 4708.18 7303.87 5080.01 4.7@8
1989-90 4347.53 5374.51 5024.71 8293.59 5516./7 5.8%8
1990-91 5327.04 5912.45 6036.0% 9545.31 6573.16 82180
1991-92 5384.14 6067.75 6026.38 9790.15 6627.03 9083
1992-93 5900.72 6933.03 6700.62 11784.57 7567.26 651121
1993-94 6660.51 6875.04 8046.24 13254.65 9385.22 593863
1994-95 7356.07 8035.72 8239.3% 14023.95 9463.88 248.89
1995-96 7300.11 8753.09 8151.43 1424.18 9473.45 2a35
1996-97 9262.64 9874.94 10301.87 16864.86 11404.337966.82
1997-98 8610.34 10125.12 9493.98 17885.33 10601.668993.01
1998-99 9509.84 10599.83 10517.76 17731.89 11912.069126.17
1999-00 10152.81 11071.6 11332.73 19734.38 12717.7921119.44
2000-01 10733.67 12680.9 11731.13 21878.67 13429.923577.39
2001-02 10488.44 11904.39 11594.68 20805.99 13094.422305.79
2002-03 15596.18 17452.58 17026.42 2701878 19356.3 29348.7
2003-04 14059.5 17780.09 15528.1 27165.26 17289.028926.24
2004-05 14824.46 18931.54 16307.01 2969787 18379.531770.38
2005-06 13932.34 15438.02 16019.31 2819817 17826.630007.47
2006-07 13374.92 15056.2 15208.69 28485.12 17107.680384.12
2007-08 14219.24 16957.13 16368.43 3278663 18326.834781.2
2008-09 18594.43 22510.13 21847.38 42646.63 24892.045291.24

Cost Concepts:

Cost A, = All expenses occurred in cash and kind for raisig the crop

Cost A= Cost A + Rent paid for leased on land

Cost Bi= Cost A, + Interest on value of owned capital assets (Exaded land)

Cost B, = Cost B+ Rental Value of owned land (Net of land revenue) Rent paid for leased in land
Cost C;= Cost B, + Imputed vale of family labour

Cost G= Cost B+ Imputed vale of family labour

The profitability from paddy crop has been showrlTable 2.8. The perusal of the table
reveals that the yield of paddy crop was 53.3 @uliper hectare in the year 1981-82 which
declined to 49.79 quintal per hectare in 1991-8&dased to 57.5 quintal per hectare in 2001-02
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Table 2.8: Profitability indicators of Paddy in Punjab

(Rs/ha)
Year Yield | Price | By Gross Variable | Total Returns Net Returns
(g/ha) | (Rs/q)| Product| Returns | Cost Cost Over Current | Constant

Variable | prices | Prices

Cost (1981-

(ROVC) 82)
1981-82 | 53.3| 115/ 475.99 660549 3632/49 5473.89 3297 1131.6 | 1131.6(
1982-83 | 55.66 122| 362.54 7153.06 3643(23 580%.8209.83 | 1347.24) 1312.71
1983-84 | 52.82 132| 5221y 7494.41 4068.7 6482.41 5342 1012 900.87
1984-85 | 51.14 140 361.§ 7521.4 4506/06 7016.31 .3@15 505.09 | 419.86
1985-86 | 52.33 142| 353.85 7784.71 4190.2 6639.97 4.339 1144.74] 899.99
1986-87 | 56.71 146/ 604.89 8884.55 4400{12 739(0.2184.43 | 1494.34) 1151.08
1987-88 | 52.1| 150 1793.149608.14| 4678.91 7847.81 4929.23 1760/33 1252.99
1988-89 | 47.3] 160 2042.369610.36| 4503.06§ 7684.701 5107.3 1925/65 127%.75
1989-90 | 58.97 184.6 - 10885.664704.06 | 8785.65 6181.6 2100.01 1295/47
1990-91 | 51.3] 205/ 833.74 11350.24727.63| 10082.42 5622.61| 1267.82 709.3(
1991-92 | 49.79 230/ 1470.382922.08 5867.31| 10390.8 7054.7f 2531.28 1245|06
1992-93 | 56.18§ 270/ 1301.56.6470.16/ 6615.43 | 12651.2]1 9854.73 | 3818.95 1706.82
1993-94 | 53.98 310/ 2436.119169.91] 7795.54| 14593.6811374.37| 4576.28| 1887.82
1994-95 | 51.84 340/ 1347.118972.71] 8369.58 | 15248.4910603.13| 3724.22| 1385.74
1995-96 | 46.03 360| 1227.637798.43 8429.26| 15526.2 9369.1fy 2272.23 78292
1996-97 | 51.64 380| 1534.5421157.74| 10194.66| 17966.82 10963.08| 3190.92| 1051.06
1997-98 | 52.79 415/ 2055.83 23963/18559.43| 18993.0114403.72] 4970.14| 1568.08
1998-99 | 46.45 440 1474) 219127 10729.09126.17) 11183.66| 2786.53| 829.82
1999-00 | 54.62 490, 1539.9 28303.7 11415.23119.44| 16888.27| 7184.26| 2071.69
2000-01 | 59.48 510| 3481.713816.51] 11793.35| 23577.39| 22023.16| 10239.12| 2755.44
2001-02 | 57.5| 523.9 - 30124.2312325.1 | 22305.7917799.13] 7818.44 | 2030.96
2002-03 | 58.68 530| 2645.833746.23| 17748.61 29348.7 | 15997.62 4397.53| 1104.5¢
2003-04 | 65.07 550/ 3042.0688830.56) 15599.56| 28926.24| 23231 | 9904.32| 2359.00
2004-05 | 70.5| 560| 2934.2442414.24 16763.94| 31770.38 25650.3 | 10643.86 2381.01
2005-06 | 61.15 600 713.66 37403,665538.98 30007.47| 21864.68 7396.19| 1584.33
2006-07 | 63.08 650] 1136.542138.57| 15096.24| 30384.12| 27042.33| 11754.45| 2388.42
2007-08 | 68.01 775| 3945.6666653.41) 16013.57| 34781.2| 40639.8421872.21| 4244.67
2008-09 | 67.41 930] 4299.8 66991.1 20970.95291.24| 46020.16| 21699.86/ 3896.69

and 67.41 qtls per hectare in 2008-09. Also, theimmim support price for paddy increased from
Rs. 115 per quintal in 1981-82 to Rs. 230 in 1991fs. 530 in 2001-02 and Rs. 930 per quintal
in 2008-09. Similarly, total cost per hectare amsing paddy crop increased from Rs. 5473.89 per
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hectare in 1981-82 to Rs. 10390.80 in 1991-92,22805.79 in 2001-02 and Rs. 45291.24 per
hectare in 2008-09. The gross returns per hectara paddy increased from Rs. 6605.49 per
hectare in 1981-82 to Rs. 12922.08 in 1991-92,3R424.23 in 2001-02 and Rs. 66991.10 per
hectare in 2008-09. Net returns per hectare froddpa&ultivation at current prices increased from
Rs.1131.60 in 1981-82 to Rs. 2531.28 in 1991-92,78%8.44 in 2001-02 and Rs. 21699.86 per
hectare in 2008-09. On the contrary, the net retatrconstant prices increased from Rs. 1131.60
per hectare in 1981-82 to Rs. 1245.06 in 1991-32,2R30.96 in 2001-02 and Rs. 3896.69 per
hectare in 2008-09. Thus, there was 3.44 timegase in the profitability from paddy crop in the
Punjab state from 1981-82 to 2008-09 at constdaoégr The increase in profitability from paddy
crop can be attributed to introduction of new fatethnology which resulted in increased
productivity of paddy. Also, increase in minimunpgort price also gave impetus to this increase
in profitability from paddy crop.
2.3 Secondary estimates of losses caused by pests$ diseases of selected crops: A Review

Roy and Dutta (1999) in their study on rice-whemip sequence revealed the emergence
of a major production system in the irrigated arefblaryana over the last two decades prior to
the study period. Concerns were being raised athmusustainability of existing high levels of
rice-wheat productivity. The study was undertakenKarnal and Kaithal districts of Haryana
during 1999 to identify and prioritize productionnstraints that cause losses in the rice-wheat
system. The study highlighted the existence ofgelgield gaps in rice and wheat crops. The yield
losses due to major biotic stresses were founcet@133.13 kilograms per hectare in Paddy and
783.45 kilograms per hectare in wheat crops. Ire adswheat crop, the major loss was due to
weeds (258.25 kg/ha) followed by diseases (214gehad} and insect pests (187.55 gtls/ha). On the
contrary, in case of paddy crop, more than 50 pet of the total loss due to biotic stresses was
found to be due to diseases (682 kg/ ha) followgdnisect pests (265.50 kg/ ha) and weeds
(185.63 kg/ ha). Janaiah and Hossain (2000) coaduxtstudy on the farm level sustainability of
intensive rice-wheat system. Survey data were c@te during 1999-2000 for a collaborative
study of the Directorate of Rice Research (DRR)hef Indian Council of Agricultural Research
(ICAR) and the International Rice Research Ingi{iiRR1), Philippines. Ten high productive rice-
growing villages in each state of Andhra Pradeshrnktaka, Punjab and Uttar Pradesh were
selected. Ten progressive farmers were randoméctsal from each village. The selected farmers

had more than 10 years experience in rice culbwatBased on farmers’ perceptions over the past
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10 years (1990-99), the annual yield loss was egéichat 536 kg/ha in rice crop under intensive
rice systems in India. This was equivalent to titaltannual loss of about 5 million tons of paddy
under the intensive rice system of which nearlyp66cent was due to biotic stresses (insect pests
and diseases). The remaining 40 per cent was duestmrce (soil and water) degradation. The
total yield loss accounted for only 8.5 per cenaweérage yields obtained by farmers. Insect pests
had caused more yield loss than diseases in rgteray The total yield loss due to all major insect
pests, after all possible plant protection measwa&s only 2 per cent (125 kg/ha) and 3 per cent
(116/ha) of average yields obtained by farmerBunjab and western Uttar Pradesh respectively.
Stem borer, brown plant hopper, green leaf hopgred, leaf folder were the major yield-reducing
insect pests while bacterial leaf blight and blasre major disease-causing yield losses. As
intensive RWS is concentrated under assured imigasources in Punjab and western Uttar
Pradesh, the annual yield losses due to watererklstresses was minimum, i.e., less than 1 per
cent of average levels. However, soil-related [gmmis have caused yield loss of about 2 per cent
(about 100 to 120 kg/ha) of average rice yieldsaioletd by farmers under intensive RWS. Zinc
deficiency, alkalinity, and iron deficiency were jorayield limiting soil-related stresses under
intensive RWS. Janaiah ( 2007) estimated the rigle yosses due to biotic and abiotic stresses at
about 332 kg/ha in Punjab during 1990-99 (125 ka diue to insects/pests, 65 kg/ha due to
diseases, 142 kg/ha due to water/soil problemsuddo57 percent losses were due to biotic
stresses (insects and diseases) and remaining ré8npeaccounts for pressures from resource
degradation (soil and water). However, the lossoats for 8.5 percent of farmers’ average
yields. Insect pests have caused more yield |dbs@sdiseases in rice. Among insects, stem borer,
leaf folder and brown plant hopper were the majeldyreducing pests while bacterial leaf blight;
sheath blight and sheath rot were major diseasesrgayield losses in Punjab.

Regarding wastage ratios, the study on foodgrdmsses at farm level in Punjab
conducted by Gill, et. al. highlighted the wheatdes at various harvest/post-harvest stages in
1980-81. The total wastages as percent of totakivproduction have been estimated in the study
as 9.06 per cent (2.63 per cent while harvesting) per cent during threshing, 4.34 per cent
during storage etc. and 0.59 percent while margétansportation). An unpublished thesis on
foodgrains losses at farm level in Punjab broughttbese losses as 1.97 per cent only (0.51 per
cent while harvesting, 0.35 per cent in threshih@l per cent in storage etc. and 0.40 per cent

during marketing/transportation) in 1999-2000. iDgr2004-05 these losses have been estimated
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as 2.46 per cent (0.90 per cent while harvestindf) fer cent in threshing, 0.13 per cent in storage
etc. and 0.03 per cent while marketing/transpamati Gill and Johl (1966) revealed that in
villages, separate godowns were available with @per cent cultivators. Sixty per cent of the
producers stored grains in earthen stores localllea bukharies and 30 per cent kept it in the
living rooms. The remaining 4 per cent kept inestmiscellaneous ways of storage. Storage
practices in villages were defective and on thisoaat alone, losses varied from 2-5 per cent.
Singh and Khosla (1978) conducted a study on pastdst foodgrains losses in India and
highlighted the magnitude of foodgrains lossesaatous post-harvest stages. The study brought
1.03 per cent and 1.09 per cent of the value efssailiring 1969-73. The total range of loss in rice
at different post-harvest stages was estimated ds#twlO per cent and 37 per cent. Majumdar
(1979) estimated losses of foodgrains in India asskssed foodgrains losses during post-harvest
operation i.e. threshing, transport, processingsdaachge. The study highlighted the loss estimates
at 12.8 per cent of total foodgrains output perryadaring 1951-52 to 1976-77. Author also
forwarded the policy implications and suggestiomartinimize these losses. Gupta and Mohan
(1985) estimated the economic return in storag@adgrains at farm level by covering the states
of Maharashtra, Rajasthan and Punjab. For thipgsa;, three foodgrains viz., jowar in
Maharashtra, bajra in Rajasthan and Bengal graRuimjab were chose. Data were collected on
various aspects such as production, retention, ¢fpeorage structures, treatment given during
storage, period of storage, and loss during stoegeor net economic return. The range of return
in storage of jowar, bajra and Bengal gram was@8131.53 per cent, 5.14 to 21.86 per cent and
5.79 to 14.15 per cent respectively. If a shifsinrage at farm level started from traditional to
modern scientific storage structures then the fesmeould be further gainers and lot of grain
would be saved from damage or lost during stor&jéand Singh (1986) reported that wheat and
paddy as the increase in market arrivals and stoeksured by the public agencies was enormous,
there occurred severe losses in handling, traregmm and storage and distribution process. The
total losses for foodgrains including the lossethatthreshing floor have been reported at 9.33 per
cent. Singh et al (1992) reported that wheat @offered 1.49 to 1.55 per cent loss during
harvesting with sickle whereas such loss with hetreembine ranged from 1.57 to 1.60 per cent
in Punjab. Threshing loss to wheat was from 1a@t4.45 per cent. Losses in the traditional
storage structures made of mud etc. were very algrmanging from 6.79 to 6.84 percent. Loss

during marketing of the grains was determined t0.86 per cent. Gill (2000) revealed that the
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post-harvest losses were 7-10 per cent at thetimmmarket level and another 4-5 per cent from the
market to distribution level. As a whole, the les®qual to 12 million metric tonnes to 16 million
metric tonnes of grains per year, including 3-4lionl metric tonnes to 16 million metric ¢ tonnes
of grains per year, including 3-4 million metriotees wheat and 5-7 million metric tonnes of rice.
Storage is yet another culprit for losses, theft damage besides leakages.
2.4 Summary

District wise area, production and yield trendsmbieat crop revealed that the area under
wheat crop increased in district Hoshiarpur, GuodasKapurthala and Sangrur districts from
1970-71 to 2009-10. On the other hand in distreaddhar, Ludhiana, Ferozepur, Amritsar,
Bathinda, Patiala, Rupnagar and Faridkot area uwtleat crop increased initially but declined in
last two decades. Almost two time increase in petidity under wheat crop was witnessed in all
the districts during 1970-71 to 2009-10 and thsoaksulted in increased production over the last
four decades in all the districts. In overall Pibnjavel, area under wheat crop increased from
22.99 lakh hectare in 1970-71 to 35.22 lakh hedta909-10. Wheat productivity increased from
22.38 quintal per hectare in 1970-71 to 43.07 @lipér hectare in 2009-10 while the production
increased from a mere 51.45 lakh metric tonne®if0171 to 151.69 lakh metric tonnes in 2009-
10. The growth in area under wheat crop in Jalandhealhiana, Amritsar, Gurdaspur, Kapurthala,
Patiala, Sangrur, Rupnagar and Faridkot districtsved increasing trend in area in seventies and
eighties while later on this trend declined. In @k significantly positive growth in area was see
in Ludhiana, Ferozepur, Gurdaspur, Kapurthala aadg8&r districts while in Jalandhar and
Faridkot districts area declined significantly. Ghe other hand, productivity increased
significantly in all the districts during variougchdes and at overall level except in a few distric
where it declined in some decades. This increasedptivity resulted in increased production in
almost all the districts except in a few ones. Ahjab level, growth in area under wheat crop was
more in 1970-71 to 1979-80 period while in latercalbes growth was positive but less
pronounced. Growth in productivity and productieas more in 1970-71 to 1979-80 and 1980-81
to 1989-90 decades while in 1990-91 to 1999-200@s, growth in productivity and production
was positive but less pronounced. There was a ghiamp in the area under rice crop in Jalandhar,
Ludhiana, Bathinda and Sangrur districts of théestluring the last four decades; however, area
also increased in other districts namely Hoshigrperozepur, Amritsar, Gurdaspur, Kapurthala,

Patiala, Rupnagar and Faridkot but this increaseless prominent. There was almost three times
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increase in productivity of rice crop in Patialean§rur and Bathinda districts while in other
districts of the state the increase in productiwgs nearly twice. At Punjab level, area under rice
crop increased from3.90 lakh hectare in 1970-728®2 lakh hectares in 2009-10 while the
corresponding increase in productivity in the sgaaod was 17.65 quintal to 40.10 quintal per
hectare and that of production from 6.88 lakh rodtsnnes to 112.36 lakh metric tonnes. Growth
in area was enormous under rice crop in Jalandhathiana, Ferozepur, Amritsar, Gurdaspur,
Kapurthala, Bathinda, Patiala and Sangrur distdessng 1970-71 to 1979-80. However, during
the subsequent decades, the growth in area uradecnop in almost all the districts of the state
increased but at a lower rate. The productivitynghowas also found to be higher during 1970-71
to 1979-80 decade in district Jalandhar, Ludhi&eapzepur, Amritsar, Gurdaspur, Kapurthala,
Bathinda, Patiala and Sangrur. The growth in prodncwas more pronounced in 1970-71 to
1979-80 periods as compared to the subsequent ekechd overall Punjab level, there was a
significant growth in area, productivity and protdan under rice crop in the state, however, the
guantum of increase was more in 1970-71 to 197968dd as compared to subsequent decades
later on.

The cost of cultivation data for the year 1981-B@vged that cost £in wheat cropvas Rs.
3776.19 per hectare while cost Avorked out to be Rs. 2390.94 per hectare which6@a31 per
cent of cost & After one decade in the year 1991-92 the cgstdked out to be Rs. 9274.96 per
hectare while cost Acame out to be Rs. 5385.31 per hectare which w& #r cent of cost.C
Similarly, during the year 2001-02, Cost €ame out to be Rs.22930.99 per hectare while cpst A
worked out to be Rs. 12368.22 per hectare which44a36 per cent of cost,dn the year 2008-
09, cost G worked out to be Rs. 35423.48 per hectare whilst Bpcame out to be Rs. 14387.90
per hectare which was found to be 40.62 per cetiteCost G. Thus, the share of cost A Cost
C, had declined rapidly during the last three decadlee gross returns per hectare from wheat
crop increased from Rs. 4682.78 in 1981-82 to R444.17 in 1991.92, Rs. 31171.94 in 2001-02
and Rs. 48127.21 per hectare in 2008-09. Net retpen hectare at current prices increased from
Rs.906.59 in 1981-82 to Rs. 3171.21 in 1991-92,8240.95 in 2001-02 and Rs. 12703.73 per
hectare in 2008-09. On the other hand, the netrretat constant prices increased from Rs. 906.59
per hectare in 1981-82 to Rs. 1559.82 in 1991-32,2240.71 in 2001-02 and Rs. 2281.24 per
hectare in 2008-09. Thus, there was 2.52 time®asa in the profitability from wheat crop in the

Punjab state from 1981-82 to 2008-09 at constacéprThe cost of cultivation of paddy revealed
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that during the year 1981-82, costurked out to be Rs. 5473.89 per hectare while Bgsiame
out to be Rs. 3477.17 which was 63.52 per cenh®ftbst G. During the year 1991-92, the cost
C, was found to be Rs. 10390.80 per hectare while Agstorked out to be Rs. 6067.75 which
was 58.39 per cent of the Cost. Gimilarly, during the years 2001-02 and 2008b@, cost G
was calculated at Rs. 22305.79 and Rs. 45291.2hqumtare respectively while the corresponding
figures of cost Afor the same years worked out to be Rs. 1190h8%Rs. 22510.13. The percent
share of cost Ain cost Gwas found to be 53.37 per cent during the year Z00While this share
further declined to 49.70 per cent during the y2@08-09. The gross returns per hectare from
paddy increased from Rs. 6605.49 per hectare inl-828to Rs. 12922.08 in 1991-92, Rs.
30124.23 in 2001-02 and Rs. 66991.10 per hecta2808-09. Net returns per hectare from paddy
cultivation at current prices increased from Rs11&3 in 1981-82 to Rs. 2531.28 in 1991-92, Rs.
7818.44 in 2001-02 and Rs. 21699.86 per hectag9d@8-09. On the contrary, the net returns at
constant prices increased from Rs. 1131.60 peafreat 1981-82 to Rs. 1245.06 in 1991-92, Rs.
2030.96 in 2001-02 and Rs. 3896.69 per hectar8@3-D9. Thus, there was 3.44 times increase in
the profitability from paddy crop in the Punjabtstdfom 1981-82 to 2008-09 at constant prices.
Roy and Dutta (1999) in their study on rice-wheapcsequence revealed the emergence of
a major production system in the irrigated areablafyana over the last two decades prior to the
study period. Concerns were being raised aboustiséainability of existing high levels of rice-
wheat productivity. The study was undertaken inrt@arand Kaithal districts of Haryana during
1999 to identify and prioritise production congtiaithat cause losses in the rice-wheat system.
The study highlighted the existence of a largedygdps in rice and wheat crops. The yield losses
due to major biotic stresses were found to be 11B3Bilograms per hectare in Paddy and 783.45
kilograms per hectare in wheat crops. In case ofawltrop, the major loss was due to weeds
(258.25 kg/ha) followed by diseases (214.65 kg#dwad insect pests (187.55 qtls/ha). On the
contrary, in case of paddy crop, more than 50 pet of the total loss due to biotic stresses was
found to be due to diseases (682 kg/ ha) followgdnisect pests (265.50 kg/ ha) and weeds
(185.63 kg/ ha). Janaiah and Hossain (2000) corduztstudy on the farm level sustainability of
intensive rice-wheat system. Survey data were c®@ite during 1999-2000 for a collaborative
study of the Directorate of Rice Research (DRR)hef Indian Council of Agricultural Research
(ICAR) and the International Rice Research IngifiiRR1), Philippines. Ten high productive rice-
growing villages in each state of Andhra Pradesarnktaka, Punjab and Uttar Pradesh were
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selected. Ten progressive farmers were randoméctsal from each village. The selected farmers
had more than 10 years experience in rice cultwatBased on farmers’ perceptions over the past
10 years (1990-99), the annual yield loss was eséichat 536 kg/ha in rice crop under intensive
rice systems in India. This was equivalent to titaltannual loss of about 5 million tons of paddy
under the intensive rice system of which nearlyp60cent was due to biotic stresses (insect pests
and diseases). The remaining 40 per cent was duestmrce (soil and water) degradation. The
total yield loss accounted for only 8.5 per cenaweérage yields obtained by farmers. Insect pests
had caused more yield loss than diseases in rgteray The total yield loss due to all major insect
pests, after all possible plant protection measwa&s only 2 per cent (125 kg/ha) and 3 per cent
(116/ha) of average yields obtained by farmerBunjab and western Uttar Pradesh respectively.
Janaiah ( 2007) estimated the rice yield lossedabétic and abiotic stresses at about 332 kg/ha
in Punjab during 1990-99 (125 kg /ha due to ingpetds, 65 kg/ha due to diseases, 142 kg/ha due
to water/soil problems. Around 57 percent lossegewdele to biotic stresses (insects and diseases)
and remaining 43 percent accounts for pressures fiesource degradation (soil and water).
However, the loss accounts for 8.5 percent of fash@verage yields. Insect pests have caused
more yield losses than diseases in rice. Amongctasstem borer, leaf folder and brown plant
hopper were the major yield reducing pests whiletdyéal leaf blight; sheath blight and sheath rot

were major diseases causing yield losses in Punjab.
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Chapter 3

Household Characteristics, Cropping Pattern and Prduction
Structure

Since, the household characteristics play a wit&l in adopting the latest farm technology,
it becomes necessary to investigate the socio-esignoharacteristics of the farmers to know
about their economic and social background. Thigigo of the study deals with the socio-
economic characteristics of the selected farmdrsir toperational holding, tenancy structure,
irrigation source, cropping pattern, crop produtgiand marketed surplus realized on the sample
farms.

3.1. Socio-economic characteristics of the selecteEdmers

The socio-economic characteristics of the samplades have been presented in Table 3.1.
The perusal of the table reveals that there werena@inal, 24 each small and medium and 50
large farmers, making a total sample of 120 houskshgrowing both wheat and paddy crops. The
average numbers of earners were two in all the farm categories except in large category where
there were three earners on an average. The hddssilze varied from 5 to 8 members with
lowest on marginal and highest on large farm categbhe proportion of male family members
varied between 42 to 47 per cent with least onldéinge farms while the percentage of female
family members varied between 34 to 37 per cent Wighest on the large farms. Similarly, the
percentage of children varied between 17 to 21 geett with highest on the large farm size
category. The households interviewed were mosthdrad the family as revealed by 80 to 83 per
cent of the respondents. The average age of 7D tper cent respondents was above 40 years
while the age of 12 to 26 per cent respondenteddoetween 25 to 40 years on various farm
categories. There were very few (2-17%) respondeaisg age less than 25 years on all the farm
size categories. The education of the family memgares impetus to the adoption of new farm
initiatives. Hence, it was necessary to enquireuabie highest education of the family members.
Majority (32 -58%) of the family members were ediechup to secondary level with least on
marginal farm category while 4 to 59 per cent & thembers were educated up to primary level
with maximum on the marginal farms. There were @21 per cent family members having
education up to higher secondary level except emthrginal farms where no one was educated

up to this level. There were 24 per cent family rhers on large farms and 17 per cent on medium
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farms having education up to graduation level. Hmvethere were very few households with

illiterate family members. Majority (97%) of thespondents were from general castes with just
three per cent from other backward classes. Thardie of main market from the sample farms on
all farm size categories varied from 3.70 to 5 kigers. The annual family income worked out to
be Rs 1.65 lakh on marginal, Rs 2.68 lakh on sriRal5.16 lakh on medium and Rs12.59 lakh on

large farm categories with an overall average ireo@iRs 7.12 lakh per annum.

Table 3.1: Demographic profile of the selected whéand paddy growing farmers (% of

households)

Characteristics Marginal | Small Medium Large Overall
No of HH 22 24 24 50 120
Household size (numbers) 5 6 6 8 7
Average numbers of earners 2 2 2 3 2
Proportion of| Male >15 44 47 47 42 44
Male/Female/ | Female >15 36 34 36 37 36
Children (%) | Children <15 20 19 17 21 20
Identity of Head 80 75 83 80 80
respondent Others 20 o5 17 20 20
(%)
Average age Less than 25 4 17 8 2 7
of the | Between 25 td
respondent (% 40 23 12 13 26 20
households) | Above 40 73 71 79 72 73
Highest llliterate 9 4 - 4 4
Education Up to primary 59 25 4 10 21
status of g Up to secondary 32 46 58 42 44
family Higher
member (% secondary - 21 21 20 17
households
) |Graduate and 4 17 24 4
above
Caste (%9 SC - - - - -
households) | ST - - - - -
OBC 4 8 4 - 3
General 96 92 96 100.0 97
E)klrsr;[;mce from the main market 3.70 3.90 50 40 4.10
Annual family income (RSs) 165878 268589 516075 712161

3.2. Characteristics of operational holdings

The characteristics of operational holding havenbshown in Table 3.2. It has been

highlighted that the marginal farms were having mman share of owned land (2.25 acres) as
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compared to leased-in and leased-out land theretkyng net operated area (NOA) of 2.16 acres.
On the other hand, on small farms owned land wé$ dcres with more leased-out (1.15 acres)
than leased-in (0.48 acres) land there by makirtgoperated area (NOA) of 3.94 acres. On
medium farms, 5.83 acres area was owned with neaset-in (2.52 acres) than leased-out (0.31
acres) land and hence net operated area (NOA) oatrte be 8.04 acres. On large farm category,
the owned land constituted 13.25 acres along wifB @cres leased-in land and 0.36 acres leased-
out land there by making net operated area (NOA)Q68 acres. In an overall situation, owned
land worked out to be 8.02 acres with 3.87 acrasdd-in and 0.48 acres being leased-out land

making net operated area (NOA) of 11.41 acres ersémple farms.

Table 3.2: Characteristics of operational holdinggacres per household)

Farm | Owned Un Leased-| Leased | NOA | Irrigated | GCA | Cropping

size land cultivat in -out area intensity
ed land (%)
Marginal | 2.25 - 0.14 0.23 2.16 2.16 4.3p 200.0
Small 4.61 - 0.48 1.15 3.94 3.94 7.90 200.50
Medium 5.83 - 2.52 0.31 8.04 8.04 16.00 199.00
Large 13.25 - 7.79 0.36 20.68 20.68 41|34 199.90
2

Overall 8.02 - 3.87 0.48 11.4]

=

11.41 22.80 199.8

There was no uncultivated area on any of the faze sategories. The gross cropped area worked
out to be 4.32 acres on marginal, 7.90 acres omi,sh&00 acres on medium and 41.34 acres on
large farm categories. The entire area on all éinen fsize categories was irrigated and the cropping
intensity came out to be nearly 200 per cent.
3.3 Structure of tenancy

The nature of tenancy in leasing-in and leasingtantl has been given in Table 3.3. On
the selected farms, there was no agreement forsirapng and crop and cost sharing as reported
by the sample respondents from all the farm sizegoaies. The sample farmers on all the
categories opted for fixed rent in cash for leaseds leased-out land. The per cent share of
leased-in land in net operated area (NOA) was pesCent on marginal, 12.20 per cent on small,
31.30 per cent on medium, 37.70 per cent on laaged and 33.90 per cent in an overall situation.
Thus, with increase in farm size, area under leasdéahd increased. Similarly, the per cent share
of leased-out land in net operated area (NOA) wasQlLper cent on marginal, 29.20 per cent on

small, 3.90 per cent on medium, 1.70 per cent ogeldarms and 4.20 per cent in an overall
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situation. Therefore, per cent share of leasedamat declined with increase in farm size except in
case of small farm. The rental value of leasedximdlvaried from Rs.30667 to 33331 per acre on

all the farm categories while rent for leased @undl fluctuated between Rs.31691 to 34000 per

acre on various farm categories.

Table 3.3: Nature of tenancy in leasing-in/leasingut land (% households)

Farm Crop Crop and | Fixed rent | Others | Total | % share of Rent
size sharing cost in cash tenancy in amount
sharing NOA Rs./ acre
(Leasing-in)
Marginal - - 100.0 - 100.0 6.50 30667
Small - - 100.0 - 100.C 12.20 32130
Medium - - 100.0 - 100.C 31.30 33331
Large - - 100.0 - 100.( 37.70 31293
Total - - 100.0 - 100.d 33.90 31575
(Leasing-out)
Marginal - - 100.0 - 100.0 10.60 32000
Small - - 100.0 - 100.C 29.20 31691
Medium - - 100.0 - 100.( 3.90 32000
Large - - 100.0 - 100.(¢ 1.70 34000
Total - - 100.0 - 100.0 4.20 32474

3.4 Sources of irrigation

The major factor for productivity enhancement imast all the crops is timely and
adequate application of irrigation water along wather requisite inputs. In both the selected
districts for the present study, there was adeganéability of irrigation water.

Table 3.4: Source of irrigation of net irrigated area (%)

Farm Only | Canal + Only Only Tanks | Open well Others
size canal tube- electric diesel
well tube- | tube-well
well

Marginal - 100.00 65.00 2.00 - - -
Small - 100.00 68.00 1.50 - - -
Medium - 100.00 68.00 - - - -
Large - 100.00 70.00 - - - -
Total - 100.00 67.75 0.87 - - -

The various sources of irrigation on the samplentaihave been depicted in Table 3.4. Data
reveals that on marginal farms, the entire netatedrarea was either canal or tube-well irrigated,

however, out of tube-well irrigation 65 per ceneamwas exclusively electric tube-well irrigated
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while just 2 per cent of the area was being iredaby diesel operated tube-well. On small farms
also the similar situation was there where eitherriet operated area was irrigated by canal water
or by the tube-wells. About 68 per cent of the amaa irrigated exclusively through electric tube-
wells and 1.5 per cent by the diesel operated wades. On medium category farms, the major
source of irrigation was also canal water and twwb#s. The entire operated area was irrigated
either by the canal water or by the tube-well atign; however, 68 per cent of the net operated
area on the sample farms was exclusively irrigatednderground water using electric tube-wells.
On large category farms also, similar situation wasn where the net operated area was also
either irrigated through canal water or througlcele tube-well irrigation. But, the net operated
area irrigated exclusively through electric tubdiwmes 70 per cent of the net operated area. In
total also, the entire net operated area on the@lgafarms was irrigated either through canal water
or by the tube-wells. However, 67.75 per cent efdhea was irrigated exclusively by the electric
tube-well and just 0.87 per cent was being irrigaising diesel tube-well. Thus, there were no
tanks and open wells for irrigation on the samplens. Thus, the major source of irrigation was
under ground water using tube-wells as well asaserfrrigation utilizing canal water.
3.5 Cropping pattern

It is well known that the cropping pattern on anfagives an idea about the area covered
under various crops in different seasons duringyds. The cropping pattern followed on the
sample farms have been depicted in Table 3.5. €hespl of table reveals that on marginal farms,
paddy and wheat were the major crops comprising83a&nd 44.11 per cent of the gross cropped
area followed by kharif fodder (8.15%), rabi fodd&r36%), basmati (4.57%), Bt cotton (1.79%)
and maize (0.21%). On small farms also, paddy amelatvcomprised 32.93 and 44.38 per cent of
the gross cropped area followed by basmati (8.5&ugrif fodder (7.70%), rabi fodder (5.62%),
Bt cotton (0.53%) and maize (0.26%). As far as mmedfarms are concerned, paddy and wheat
shared 39.44 and 46.35 per cent of the gross cdopea on the sample farms followed by kharif
fodder (4.57%), basmati (4.30%), rabi fodder (3.32%6aize (1.04%), Bt cotton (0.39%) and
vegetables (0.59%). Similarly, on large farms, paadd wheat shared 40.22 and 47.35 per cent of
the gross cropped area followed by basmati (6.2&%grif fodder (2.98%), rabi fodder (2.20%),
sugarcane (0.28%), Bt cotton (0.27%), potato (0)1®#rley (0.15%), winter maize (0.05%),
vegetables (0.03%) and summer moong (0.02%). Headdy and wheat were major crops on all

the farm size categories sharing about 86 perafehe gross cropped area on the sample farms.
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Table 3.5: Cropping pattern of selected farmers (%of GCA for the whole year)

Name ofthecrop | Marginal |  Small | Medium | Large | Overal
Kharif crops
Paddy 35.28 32.93 39.44 40.22 39.43
Basmati 4.57 8.58 4.30 6.22 6.06
Maize 0.21 0.26 1.04 0.05 0.21
Bt cotton 1.79 0.53 0.39 0.27 0.35
Fodder 8.15 7.70 4.57 2.98 3.71
Rabi crops
Wheat 44,11 44.38 46.35 47.35 46.90
Winter maize 0.53 - - 0.05 0.05
Fodder 5.36 5.62 3.32 2.20 2.70
Barley - - - 0.15 0.11
Potato - - - 0.19 0.15
Vegetables - - 0.33 0.03 0.07
Summer crops

Summer Moong - - - 0.02 0.01

Vegetables - - 0.26 - 0.04
Perennial crops

Sugarcane - - - 0.28 0.21

Gross cropped area 100.0 100.0 100.0 100.0 100/0

3.6 Percentage of area under HYV

The introduction of high yielding varieties (HYV's)long with requisite technological
factors resulted in ushering green revolution i@ tountry. Punjab being pioneer in the adoption
of new farm technology paved the way for foodgrasedf sufficiency in the country. The
information regarding percentage of area under gighling seeds have been depicted in Table
3.6. The perusal of table reveals that on all faize categories entire area was under high yielding
varieties under various rabi, kharif, summer anepeial crops as reported by the sample farmers.

41



Table 3.6: Percentage of area under HYV seeds

Name ofthecrop | Marginal | Small | Medium | Large | Total
Kharif crops

Paddy 100.0 100.0 100.0 100.0 100.0
Basmati 100.0 100.0 100.0 100.0 100.0
Maize 100.0 100.0 100.0 100.0 100.0
Bt cotton 100.0 100.0 100.0 100.0 100.0
Fodder 100.0 100.0 100.0 100.0 100.0
Rabi crops

Wheat 100.0 100.0 100.0 100.0 100.0
Winter maize 100.0 - - 100.0 100.0
Fodder 100.0 100.0 100.0 100.0 100.0
Barley - - - 100.0 100.0
Potato - - - 100.0 100.0
Vegetables - - 100.0 100.0 100.0
Summer crops

Moong - - - 100.0 100.0
Vegetables - - 100.0 - 100.0
Perennial crops

Sugarcane | - | - | - | 1000 | 100.0

3.7 Crop productivity, marketed surplus and value 6 output by farm size

The productivity of various crops sown on the sknfprms have been depicted in Table
3.7. In case of paddy crop, average yield variechf26.30 to 27.90 quintals per acre with highest
on the large farms and 27.60 quintals in an ovesdilation. In basmati crop, the average
productivity per acre was found to be highest (Q'Gf2s) on the marginal farms and lowest (15.70
gtls) on small farms with 16.70 quintal per acream overall situation. Productivity per acre in
maize was found to be highest on medium farms @R§ts), lowest on marginal farms (17.50
gtls) and 18.90 quintals per acre in an overallagibn. In Bt cotton, maximum yield of 9.00
quintals per acre was observed on medium farmsewhihimum (4.00 qgtls) yield was reported on
small farm category with 6.70 quintals in an ovesatuation. In case of wheat crop, the yield
varied between 18.40 to 19.20 quintals per acré wighest on large farms while in an overall
situation 19.10 quintals per acre yield was regbrbe case of winter maize, the yield reported on
marginal farms was 28.00 quintals while on largenfayield obtained was 25.00 quintals per acre.
In case of sugarcane crop, the yield observedrge larms was 238.30 quintals per acre.
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Table 3.7: Average yield of major crops grown by tk selected households (quintal per acre)

Name ofthecrop | Marginal | Small | Medium | Large | Overal

Kharif crops

Paddy 26.30 26.50 27.20 27.90 27.60

Basmati 17.20 15.70 17.10 16.80 16.70

Maize 17.50 18.0 25.00 20.0 18.90

Bt cotton 6.60 4.00 9.00 6.60 6.70
Rabi crops

Wheat 18.40 18.70 18.81 19.20 19.10

Winter maize 28.00 - - 25.00 27.30

Perennial crops
Sugarcane | - | B | 23830 | 238.30

The percentages of output marketed by the seléxiageholds have been depicted in table
3.8. In case of paddy crop, 99.60 per cent of thgpud was marketed by the respondent
households in different farm size categories witihést (99.70%) on large and least (99.20%) on
marginal farm size category. The percentage ofudutparketed in basmati crop varied between
88.70 to 97.60 per cent with minimum on marginais and maximum on small farms while in
an overall situation, 96.20 per cent basmati crap marketed by the selected respondents.

Table 3.8: Percentage of output marketed by the sstted households

Name ofthecrop | Marginal | Small | Medium | Large | Overal
Kharif crops

Paddy 99.20 99.30 99.30 99.70 99.60

Basmati rice 88.70 97.60 97.30 96.10 96.20

Maize 85.70 88.90 97.30 95.50 95.80

Bt.cotton 99.70 99.20 99.20 99.50 99.40
Rabi crops

Wheat 70.20 79.20 85.10 92.70 89.81

Winter maize 92.90 - - 92.00 92.70

Barley - - - 99.00 99.00

Potato - - - 99.50 99.50
Vegetables

Moong - - - 90.00 90.00

Vegetables - - 99.50 - 99.50

Perennial crops
Sugarcane | - - - 99.75 | 99.75

In case of maize crop, the output marketed vargavden 85.70 per cent on marginal and 97.30
per cent on medium farm size category while 95.80gent maize produced was marketed in an
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overall situation. The percentage of output mawkeie Bt cotton was 99.40 per cent with
minimum (99.20%) on small and medium farms and maxn (99.70%) on marginal farms. In
case of wheat crop, 89.81 per cent of the output marketed on the sample farms with a
maximum of 92.70 per cent on large and minimum ©@f2@ per cent on marginal farm size
category. The percentage of output marketed inewimiaize was 92.70 per cent. In case of barley,
potato, vegetables and sugarcane nearly 99 perofahe output was marketed on the sample
farms. On the other hand, 90 per cent of the mawog produced was marketed by the sample
households.

The value of output and marketed surplus on thgpkafarms have been depicted in table
3.9. The value of output and marketed surplus peséhold on marginal farms worked out to be
1.05 and 0.89 lakh, respectively with 84.60 pert dering the output marketed. On small farms,
the value of output and marketed surplus was faonble 1.99 and 1.70 lakh, respectively with
85.40 per cent being the per cent of output madkéiibe value of output and marketed surplus on
medium farms came out to be 4.26 lakh and 3.77 88tR0 per cent being the per cent of output
marketed. On large farms, the value of output amatketed surplus worked out to be 11.31 and
10.31 lakh respectively while the per cent of otitmarketed was 91.20 per cent. Thus, with
increase in farm size, the per cent of output ntatkencreased. Also, the value of marketed
surplus on marginal farms worked out to be Rs.5813er acre being least and Rs. 49876 per acre
on large farms being highest due to larger pergenté output marketed on the large farms.

Table 3.9: Value of output and marketed surplus (agregate of all crops)

Farm size Value of output Value of marketed surplus % of output
(main + byproduct) marketed
Rs Per Rs Per Rs Per Rs Per
household acre household acre
Marginal 105700 48904 89390 41358 84.60
Small 199597 50557 170504 43188 85.40
Medium 426058 53818 377798 47722 88.70
Large 1131105 54696 1031429 49876 91.20
Total 616408 54138 555836 48818 90.20
3.8 Summary

The farm size wise analysis showed that there @@anarginal, 24 each small and
medium, 50 large farmers thereby making a totalgarmaf 120 households. The average numbers
of earners were two in all the farm size categogdasept in large category where there were three
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earners. The household size varied from 5 to 8 neesnlvith lowest on marginal and highest on
large farm category. The proportion of male fammgmbers varied between 42 to 47 per cent
while the percentage of female family members hbetween 34 to 37 per cent. The households
interviewed were mostly head of the family and #élverage age of 71 to 79 per cent respondents
was above 40 years while the age of 12 to 26 parrespondents varied between 25 to 40 years.
Majority (32 -58%) of the family members were edecdaup to secondary level while 4 to 59 per
cent of the members were educated up to primargl.lébhere were 20 to 21 per cent family
members having education up to higher secondasl.l@here were 24 per cent family members
on large farms and 17 per cent on medium farmsnigae@ucation up to graduation level. Majority
(97%) of the respondents were from general casi#sjust three per cent from other backward
classes. The distance of main market from the safapins on all farm size categories varied from
3.70 to 5 kilometers. The annual family income edrfrom 1.65 lakh to 12.60 lakh being lowest
on marginal and highest on large farm category. Sitege of owned land was more on all the farm
size categories as compared to leased in or leageldnd. The net operated area was 2.16 acres
on marginal, 3.94 acres on small, 8.04 acres onune®0.68 acres on large and 11.41 acres in an
overall situation. There was no uncultivated ane@y of the farm size categories. The entire area
on all the farm size categories was irrigated d&dropping intensity came out to be nearly 200
per cent. There was no agreement for crop shamgcaop and cost sharing and the sample
households on all the farm categories opted fadirent in cash for leased-in or leased-out land.
The per cent share of leased-in land increased nitfease in farm size while per cent share of
leased out land declined with increase in farm szeept on small farms. The rental value of
leased-in land varied from Rs.30667 to 33331 pee aa all the farm categories while rent for
leased out land fluctuated between Rs.31691 toB#@0 acre. The major source of irrigation was
electric tube well as reported by 42 per cent eflibuseholds with larger area under irrigation on
marginal farms. Also, there were 42 per cent redpots enjoying the facility of both electric
motor and diesel engine with larger share on ldagens. Canal irrigation along with tube well
irrigation was availed by 10 per cent of the saniq@aseholds. The cropping pattern on the sample
farms revealed that Paddy was the major kharif s@pn on various farm categories occupying
nearly 40 per cent of the gross cropped area feltbwy basmati (6.06%) and fodder crops
(3.71%). Other kharif crops sown by sample housihalere maize and Bt cotton with negligible

area under them. Wheat was major rabi crop whicumed 46.90 per cent of the gross cropped
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area on sample farms followed by rabi fodder ocowupy.70 per cent. However, area under other
rabi crops such as winter maize, barley, potatoahdr vegetables was even less than 1 per cent
of the gross cropped area. Area under summer mamagsugarcane was also found to be
negligible. The entire area sown under various ikhabi, summer and perennial crops was under
HYV seeds as revealed by all the sample households.

In case of paddy crop, average yield varied fronB@Go 27.90 quintals per acre with
highest on the large farms while in basmati crbp,dverage productivity per acre was found to be
highest (17.20 gtls) on the marginal farms and kw@5.70 qtls) on small farms with 16.70
quintal per acre in an overall situation. Produttiper acre in maize was found to be highest on
medium farms (25.00 gtls), lowest on marginal farfhg.50 gtls) while in case of Bt cotton,
maximum yield of 9.00 quintals per acre was obsrme medium farms while minimum (4.00
gtls) yield was recorded on small farm categorycadse of wheat crop, the yield varied between
18.40 to 19.20 quintals per acre with highest agddarms while in an overall situation 19.10
quintal per acre yield was reported. In case oftevimaize, the yield reported on marginal farms
was 28.00 quintals while on large farms yield aidi was 25.00 quintals per acre. In case of
sugarcane crop, the yield observed on large faras 288.30 quintals per acre. In case of kharif
crops, the percentage of output marketed was niare 99 per cent in case of paddy and cotton
crops on all farm categories while it was nearlyp@6 cent in case of basmati rice and maize. In
rabi crops, percentage of output marketed in wieegp was nearly 93 per cent on large farms
while it was 70.20 per cent on marginal, 79.20 gant on small and 85.10 per cent on medium
farm size categories. Almost whole produce was etatkin case of barley, potato, vegetables and
sugarcane crops while in case of summer moong amemnmmaize about 90 per cent produce was
sold by the sample households. The value of owgriked from Rs. 1.05 to 11.31 lakh with lowest
on marginal and highest on large farms while inogarall situation 6.16 lakh was the value of
output per farm household. Similarly, the valueoafput per acre was Rs. 54696 on large farms
while on marginal farms it was lowest at Rs. 489@4 acre. The per cent of output marketed was
nearly 91 per cent on large farms and 84.60 petr @emmarginal farms which was found to be
lowest due to lower level of marketed surplus akdé on marginal farm category.
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Chapter 4

Assessment of Pre Harvest Losses of Wheat and Paddyops

The pre harvest losses in crops occur due to vaitaatic and abiotic stresses encountered
in their period of growth. The severe incidenceindects, pests and diseases inhibits the crop
growth which results in decline in crop productyiffimely control measures are necessary to
keep the crop losses under check. This chapters degh various constraints faced in the
production of wheat and paddy crops, assessmentioience of pest and disease attack and crop
losses, methods adopted and source of informatorcontrol pest and disease attack and
household suggestions to minimize pre harvest $osse
4.1 Constraints faced in cultivation of wheat and addy crops

The constraints faced in cultivation of wheat aadgy crops have been depicted in Table
4.1 revealing the severity of various constrairssefl by selected respondents in cultivation of
wheat and paddy crops. In case of wheat crop, ¢wgh of inputs was reported as most important
constraint by 76 per cent of the households whilep@r cent informed low output price as the
most important constraint. Only 3 per cent housghokported pest and disease problem, 2 per
cent poor seed quality as most important consgamtvheat crop. On the contrary, 43 per cent
households reported pest and disease problem amtanp constraint followed by 34 per cent
informing low output price and 22 per cent revedieggh cost of inputs as important constraint. On
the other hand, all the households reported wagkcidncy , 98 per cent poor seed quality, 54 per
cent pest and disease problem, 45 per cent lowubptjice and 2 per cent high cost of inputs as
least important constraint in wheat cultivation.plbntant constraints in wheat cultivation as
reported by the sample respondents were; low guatiti poor germination of seed, no permanent
control of pest and diseases with occurrence imyesegason, high cost of inputs such as fertilizers,
weedicides, pesticides, labour and decline in tabiiity due to low output price.

In paddy crop, high cost of inputs was reportediast important constraint by 73 per cent
of the households followed by 23 per cent revedimgoutput price, 14 per cent water deficiency
and 7 per cent pest and disease problem as mosirtamp constraint. Water deficiency was
informed as important constraint by 49 per centsetolds followed by 33 per cent reporting pest
and disease problem, 32 per cent low output pmceld per cent high cost of inputs as important
constraint. On the other hand, all the househotdealed poor seed quality as least important
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constraint followed by 60 per cent reporting pesd aisease problem, 45 per cent low output
price, 37 per cent water deficiency and 13 per dagh cost of inputs as least important
constraints in paddy cultivation. Important constt® in paddy cultivation as reported by the
sample respondents were; high cost on irrigatioratie power supply, no permanent control of
pest and diseases with occurrence in every sedsgh, cost of inputs such as fertilizers,

weedicides, pesticides, labour and decline in tabiiity due to low output price.

Table 4.1: Constraints faced in cultivation of whetand paddy crops (percentage of households)

Most Least . Most Least .
s imoort Importan imoorta Constraint imoor Impor imoort Constraint
" | Constraints b t P faced*. b tant P faced.**
N. ant nt tant ant
Wheat Paddy
a)Low quality
Poor seed seed
1 . 2.00 - 98.00 | b)Poor - - 98.00 | -
quality S
germination
a)High cost
p | Water . . 1000 | Nil 14.00| 49.00  37.00 Or Imgation
deficiency b) Erratic
power supply
a). No a). No
permaen permanen
3 | disease 3.00 43.00 54.00 7.00 33.00 60.00
b)Occurrence b) occurrence
problems
every season every season
a) High cost
a) High cost of of inputs
inputs such as such as
Hiah cost of fertilizers, fertilizers,
4 |9 76.00 22.00 2.00 | weedicide, 73.00 | 14.00 13.00 | weedicides,
inputs - -
pesticides etc. pesticides
b) High cost etc.
of labour b) High cost
of labour
5 |Lowoutput | 5, 50 | 3400 | as.00| ¥ DeCinein | 506001 3200 45.00|2) Declinein
price profitability profitability

4.2 Assessment of incidences of pests and diseas&cis and crop losses

The identification of pest and disease attack heenldepicted in Table 4.2. The results
shown in the table reveal that all the householdsevable to distinguish between pest and disease
attack. Assessment about the severity of the athokved that 89 per cent of the respondents in

wheat and 88 per cent in paddy reported about tlétgtive assessment followed by 3 per cent in

48



wheat and 2 per cent in paddy reported about tlatgative assessment of the severity of the
attack. There were 8 per cent households in wheatl@ per cent in paddy reporting about both
gualitative and quantitative assessment followeasess the severity of the attack. Thus, majority
of the households used qualitative assessmeneasdjor criteria for assessment of severity of the
attack.

Table 4.2: Identification of pests and disease atti (percentage of households)

Description Wheat Paddy
HH able to distinguish pests and disease 100.00 100.00
attack

Assessment Quantitative 3.00 2.00
about the assessment

severity of the | Qualitative assessment 89.00 88.00
attack Both 8.00 10.00

The incidences of major pests and diseases intwdtep have been shown in Table 4.3.
Major pest in case of wheat crop was aphids witlp&7cent respondents reporting its severity of
attack as not important with frequency of attaclewery season and production loss less than 5 per
cent. There were 3 per cent respondents reporeéngrisy of aphids attack as important with
production loss between 5 to 10 per cent. Majoealss affecting wheat crop were yellow or stripe
rust and loose smut. The severity of yellow rusickt on wheat crop as reported by all the sample
households was not important with 83 per cent dewgats frequency of attack once in three
seasons, 17 per cent once in two seasons with gioduoss less than 5 per cent. The severity of
loose smut attack on wheat crop was reported byhallrespondent farmers with 32 per cent
reporting its attack in every season, 40 per cagean two seasons and 28 per cent once in three
seasons with production loss less than 5 per ¢4ajor weeds affecting wheat productivity were
broad leaf weeds amghalaris minor The severity of broad leaf weeds was reportatbagmnportant
by 98 per cent respondents and 2 per cent infoiitreeslimportant with occurrence in every season
reported by all the respondents. The productios the to broad leaf weeds was informed by 98 per
cent households as less than 5 per cent while 2gretrevealed production loss between 5 to 10 per
cent. The severity gbhlaris minoras revealed by 82 per cent of the households wasnportant
while 15 per cent reported its severity as impdrtard 3 per cent as very important. The frequency
of phalaris minorattack was reported by all the households everywéh production loss less than
5 per cent revealed by 82 per cent, 5 to 10 pdrlned5 per cent and 10 to 25 per cent by 3 petr cen
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of the sampled households. Hence the individuatigpeton loss due to incidence of major pests,
diseases and weeds was found to be less thancemieas informed by majority of the respondents.

Table 4.3: Incidence of major pests and disease fpgentage of households) — wheat

Name of the . Frequency of
pest/disease/weed Rank of severity* attack**
1] 2] 3 1] 2] 3 1| 2] 3] 4] 5

Production loss***

Major Pests

Aphids [ - [30]970[ 1000 - [ - [970] 30] -] -] -
Major Diseases

Yellow or stripe rusf - - |100.0] - 17.0| 83.0] 100.0 - - - -
Loose smut - ~ 1100.0| 32.0 | 40.0| 28.0/ 100.0 - - - -
Major Weeds

Broad leaf weeds 20| 98.0| 100.0 - - 98.0| 2.0 - - -
Phalaris minor 301 150| 82.0| 1000 - - | 820/ 150/ 30 -| -

Note: * very important=1; important=2; not importan t=3

** Every season=1; once in two seasons=xjce in three seasons=3

*x <50h=1; 5-10%=2; 10-25%=3; 25-50%=4;>50%=5

The incidences of major pests and diseases in padgyhave been shown in Table 4.4. Major

pests of paddy crop as reported by the sample holgsewere; rice stem borer, leaf folder and plant
hoppers. The rank of severity of rice stem bores weported by 96 per cent households as not
important while 4 per cent reported it as importditte frequency of attack of stem borer was replorte
in every season by 98 per cent households whilg Brper cent informed the attack once in two
seasons while production loss less than 5 perwastreported by 96 per cent of the households and 4
per cent households informed about the productisa between 5 to 10 per cent. The severity of leaf
folder attack on paddy crop was reported by all hbeseholds as not important with 92 per cent
informing its attack in every season while onlyed pent reported its attack once in two seasons. Th
production loss due to leaf folder attack was l#sm 5 per cent as revealed by all the sample
households. The rank of severity of plant hopperpaddy crop was reported as not important by 97
per cent of the households while 3 per cent infante attack as important. The frequency of plant
hoppers attack was informed in every season bye®®ent of the households and 5 per cent reported
its occurrence once in two seasons while produdtesa of less than 5 per cent was informed by 97
per cent of the respondents and between 5 to 10gmewas revealed by 3 per cent of the respondents

Major diseases affecting paddy crop were; bactéeial blight, sheath blight and false smut. The
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severity of bacterial leaf blight was reported as important by all the respondents while only 6 pe
cent revealed its occurrence in every season, 85grg once in two seasons and 59 per cent once in
three seasons. However, the production loss datdok of bacterial leaf blight was reported |dsmt

5 per cent by all the sample households. The ggvefisheath blight attack was reported as not

important by 98 per cent of the households whipge@cent informed this attack as important.

Table 4.4: Incidence of major pests and disease (pentage of households) — Paddy

Name of the Rank of Frequency of : x

: ) Production loss
pest/disease/weed severity* attack**

1] 2] 3 1] 2] 3 1| 2| 3] 4] 5

Major Pests
Rice stem borer -l 40 960 980 20 . 96.0 4.0 - - -
Leaf folder - - | 100.0 92.0| 8.0 - 100.0 - - -
Plant hoppers -l 3.0 97.0 950 5)0 . 97.0 3.0 - - -

Major Diseases

Bacterial leaf - | - | 1000/ 6.0 | 350| 59.0/ 1000 - | - | - | -
blight

Sheath blight -1 20 980 580 340 8D 980 20 - - -

False smut - -| 100.0 6.0 47.0| 47.0| 100.0 - - - -

Major Weeds

Swank
(Echinochloa - 1100.0| 100.0| - - 100.0| - - - -
crusgalli

Note: * very important=1; important=2; not importan t=3

** Every season=1; once in two seasons=#ice in three seasons=3

*ix <50h=1; 5-10%=2; 10-25%=3; 25-50%=4;>50%=>5
The frequency of attack as reported by 58 per gktite households was in every season while 34 per
cent informed the attack as once in two seasons8get cent once in three seasons. The production
loss due to sheath blight was reported less thaar Sent by 98 per cent of the respondents whilg on
2 per cent reported this loss between 5 to 10 @et. dhe severity of false smut was informed as not
important by all the households with frequency ek in every season by 6 per cent, once in two
seasons by 47 per cent and once in three seasahsgsr cent of the households. The production loss
due to false smut was reported as less than Sepeiby all the respondents. Major weed in paddyp cro
was swank which was reported by all the househaddsot important, occurring in every season and
production loss less than 5 per cent. Thus, thevishehl production loss in paddy crop due to major

pests, diseases and weeds was reported as less pleaicent by majority of the households.
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The magnitudes of crop loss due to pests, disageveed infestation in wheat crop have been
depicted in Table 4.5. The actual production wittack varied between 17.65 to 18.15 quintals per
acre with minimum on marginal and maximum on srfeln categories while in an overall situation
actual production was found to be 17.79 quintals pere. Normal production without attack
fluctuated between 18.70 to 19.32 quintals per agtk lowest on marginal and highest on small
farms categories while in an overall situation nakmroduction on sample farms was found to be
19.20 quintals per acre. The loss of output vaoetveen 1.05 to 1.47 quintals per acre with lowest
marginal and highest on large farm categories duleetter management of farms by marginal and
small farmers as compared to large farmers. Thecgetr loss over actual production also increased
with increase in farm size which was a minimum @&45per cent on marginal and 8.29 per cent on
large farm categories. In total, magnitude of diegs due to pests, diseases and weed infestatisn wa
7.93 per cent over actual and 7.35 per cent ovemaloproduction. The loss due to major pests,
diseases and weeds was low due to the efficieqt mranagement by the farmers as well as varietal

characteristics and timely application of weedisideesticides/ fungicides.

Table 4.5: The magnitude of crop loss due to pesidisease and weed infestation- Wheat

Description Marginal Small Medium Large Total
Actual production with attack

(quintal/acre) 17.65 18.15 17.70 17.78 17.79
Nor_mal production without attack 18.70 19.32 18.96 19.95 19.20
(quintal/acre)

Loss of output (quintal/acre) 105 117 126 1.47 141
Percentage loss over actual

production 5.94 6.47 7.12 8.29 7.93
Percentage loss over normal

production 5.61 6.07 6.65 7.66 7.35

The magnitudes of crop loss due to pests, diseasevaed infestation in paddy crop have been
depicted in Table 4.6. The actual production witstp, disease and weed infestation fluctuated
between 24.93 to 26.51 quintals per acre on vatfiaus size categories with minimum on marginal
and maximum on small farms while in an overall afilon actual production worked out to be 26.30
quintals per acre. Normal production without angtpdisease and weed infestation varied between
26.91 to 28.79 quintals per acre with lowest ongmal and highest on large farms categories while i
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an overall situation normal production on samplagaetolds came out to be 28.58 quintals per acre.
The loss of output varied from 1.61 to 2.36 qumiar acre with lowest on small and highest orelarg
farm categories due to better management of faiynsnall farmers as compared to large farmers.
The per cent loss over actual production was 7é&¥4cpnt on marginal, 6.07 per cent on small, 8.53
per cent on medium and 8.94 per cent on large faategories. Thus, losses were minimum on small
farms as compared to marginal, medium and smaii tategories.

Table 4.6: The magnitude of crop loss due to pestdisease and weed infestation- Paddy

Description Marginal Small Medium Large Total
Actual production with attack 24.93 26.51 25.79 26.43 26.30
(quintal/acre)

Nor'mal production without attack 26.91 2812 2799 28.79 28.58
(quintal/acre)

Loss of output (quintal/acre) 1.98 1.61 2.20 2.36 .282
Percent_age loss over actual 794 6.07 8.53 8.94 5.68
production

Percent_age loss over normal 736 572 7 86 8.20 799
production

Losses were more on marginal farms due to theioli@ment in other occupations along with

farming. In total, magnitude of crop loss due tstpediseases and weed infestation in paddy crgp wa
8.68 per cent over actual and 7.99 per cent ovemaloproduction. The loss due to major pests,
diseases and weeds was low due to the efficieqt mranagement by the farmers as well as varietal

characteristics and timely application of weedisideesticides/ fungicides.

4.3 Methods of pests and diseases control adoptey thhe selected sample households

There are chemical and biological methods to cbpiest and diseases in field crops. Table
4.7 gives an idea about the cost of chemical mettamibpted for pests and disease control. In
order to control weeds in wheat crop, majorityred farmers on various farm categories applied up
to two or more sprays. The total cost of weedicidpgy along with labour charges ranged
between Rs. 476.60 to Rs.630.30 per acre beingstoare marginal and highest on large farm
category. In order to control various pests, astleae insecticide spray was applied on all theafar
size categories. The total cost of chemical usedl@mour charges worked out to be Rs. 135.30 on
marginal, Rs.207.80 on small, Rs.181 on mediuml3s10 on large and Rs.158.50 per acre in an

overall situation. One spray of fungicide was agglby more than half of the sampled households
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to control diseases. The total cost of fungicidegvaried between Rs.130 to Rs.178.70 per acre

being lowest on medium and highest on small fartagay while in an overall situation total cost

worked out to be Rs. 166.10 per acre.

Table 4.7: Cost of Chemical methods adopted for ptssand disease control (Rs/acre) - Wheat

0

Particulars Marginal Small Medium Large Total
% HH adopted 100.0 100.0 100.0 100.0 100.0
control measures
Weedicide
No. of sprays/acre 1.75 2.20 2.10 2.30 2.25
Cost of chemicals 394.10 486.40 454.20 536.20 514.2
Labour charges 82.50 78.70 70.40 94.10 89.4(
Total Cost 476.60 565.10 524.60 630.30 603.6
Insecticide
No. of sprays/acre 0.90 1.20 1.10 1.0 1.0
Cost of chemicals 97.50 153.30 126.20 111.40 115.8
Labour charges 37.80 54.50 54.80 39.70 42.7(
Total Cost 135.30 207.80 181.0 151.10 158.5
Fungicide
No. of sprays/acre 0.70 0.70 0.60 0.80 0.75
Cost of chemicals 145.10 149.30 110.90 146.10 D414
Labour charges 24.0 29.40 19.10 25.40 24.7C
Total Cost 169.10 178.70 130.0 171.50 166.10

Table 4.8: Cost of Chemical methods adopted for pessand disease control (Rs/acre)- Paddy

Particulars Marginal Small Medium Large Total
% HH adopted 100.0 100.0 100.0 100.0 100.0
control measures

Weedicide

No. of sprays/acre 0.90 1.0 1.0 1.0 1.0
Cost of chemical 183.30 205.70 205.30 193.30 195.40
Labour charges 48.20 49.70 50.80 46.2( 47.10
Total Cost 213.50 255.40 256.10 239.50 242.50
Insecticide

No. of sprays/acre 2.80 2.80 2.70 2.60 2.65
Cost of chemical 500.0 452.70 516.30 496.C 496.50
Labour charges 146.0 126.40 119.90 128.0 127.40
Total Cost 646.0 579.10 636.20 624.0 623.90
Fungicide

No. of sprays/acre 0.90 0.80 0.80 0.85 0.85
Cost of chemical 176.0 166.60 168.80 152.60 156.40
Labour charges 34.80 30.40 28.30 28.0 28.40
Total Cost 210.80 197.0 197.10 180.60 184.80
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The cost of chemical methods adopted for pestslasdse control in paddy crop are given
in Table 4.8.All the households applied chemicathmods to control pests, diseases and weeds in
paddy crop. Majority of the farmers on various fazategories applied up to one spray to control
weeds. The total cost of weedicides spray along laibour charges varied between Rs. 213.50 to
Rs.256.10 per acre being lowest on marginal andesigon medium farm category. More than two
insecticide sprays were applied on all the farne siategories in order to control various pests in
paddy crop. The total cost of chemical used anduatltharges worked out to be Rs. 646 on
marginal, Rs.579.10 on small, Rs.636.20 on medik®,624 on large and Rs.623.90 per acre in
an overall situation. To control various diseases spray of fungicide was applied by more than
half of the sampled households. The total cosungicide spray including labour charges varied
between Rs.180.60 to Rs.210.80 per acre being tomresarge and highest on marginal farm
category while in an overall situation total costrised out to be Rs. 184.80 per acre.

Table 4.9: Details of biological methods adopted fgpests and disease control

Item Wheat Paddy
Percentage of . Percentage of .
HH adopted this Details about HH adopted Details about
the method . the method
method this method
Biological methods - - - -
Other Control 1 100.0 Chemical 100.0 Chemical
measures control control
2 - - - -

The sampled households in wheat and paddy cropsatidise any biological method to control
pests and diseases. On the other hand, all thele@rhpuseholds adopted chemical control
measures to check incidence of pests and diseases.
4.4 Sources of information for pests and diseasertool by the selected households

The sources of information for pest and diseasgrabhave been given in table 4.10. The
perusal of the table reveals that all the sampleséloolds took advice from some specific source
for control of pest and diseases in wheat and padalys and other farm related requirements and
problems encountered. The Government extensionsagare ranked as least important by 92 per
cent of the households followed by important byet pent and most important by 4 per cent in

case of both paddy and wheat crops. A detail ofathece taken from Government extension
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agents was regarding new varieties, disease inogdand crop diversification. As far as advice

from private input dealers is concerned, 66 pet henseholds ranked it as most important, 24 per
cent as important and only 10 per cent househaldked it as least important. The major advice
taken by sampled households from private dealessregarding use of insecticide and pesticide
for control of various pests and diseases. Fellammérs were also an important source of advice
for discussing various farm related problems indyaand wheat crops. Therefore, fellow farmers

were ranked as important source of advice by 67cpet households, most important by 21 per
cent and least important by 9 per cent of the hooilsls. The advice taken was mostly regarding
insecticide/ pesticide use for control of pests disgases. Another important source of advice for
sample households regarding pest and disease cor@nagement was television, radio and

Table 4.10: Extension services on pests and dise@asatrol management (percentage of hh)

Percentage of HH Wheat Paddy
seeking advice 100.0 100.0
Sources of advice
Rank of sources Mostimpor- | Least| Details of advice| Most Impor- | Least| Details of advice
imp tant imp imp | tant imp
Government 4.0 4.0 92.0| a) New varieties 4.0 4.0 92.0| a) New varieties
extension agent b) Disease b) Disease
incidence incidence
c) Crop c) Crop
diversification diversification
Private input 66.0| 24.0 10.0| a) Use of 66.0| 24.0 10.0| a) Use of
dealer insecticide & insecticide
pesticide for & pesticide for
pest/disease pest/disease
control control
Fellow farmers 21.0 67.0 12.0 a)lnsecticides &21.0 | 67.0 12.0| a)Insecticides &
pesticides use pesticides use
b) Disease/pest b) Disease/pest
incidence incidence
TV/Radio 5.0 4.0 91.0| a) New varieties | 5.0 4.0 91.0| a) New varieties
service/Newspaper b) Diseases b) Diseases
c)Regarding state ¢) Regarding
Gowvt state Govt agril,
agril. priorities priorities
d) Current farm d) Current farm
problems problems
Agricultural 3.0 6.0 91.0| a) New varietieg 3.0 6.0 91.0| a) New varieties
University/KVK b) New farm b) New farm
machinery machinery
Any other - - - - - - - -
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newspaper which were ranked as least importantliye® cent of the households, most important
by 5 per cent and important by 4 per cent of thepda households. Agricultural university and
KVK’s were also providing extension services ontpesd disease control to the
farmers and these were ranked as least importa8t per cent, important by 6 per cent and most
important by 3 per cent of the sample household® fype of advice taken was about new
varieties and newly developed farm machinery. Thuate input dealers and fellow farmers
were the most important source of advice for pdistgase control management and other farm
related issues as revealed by the sampled household
4.5 Households’ suggestions on how to minimize pharvest losses

The major household suggestions to minimize predsa losses were as follows:
i) There is a need of development of insect/padt disease resistant varieties least affected

by insect/ pest and disease attack thereby mingitie pre harvest losses.
i) As revealed by the sample households, most@insecticides and fungicides  available

in the market were not controlling pests and disegsoperly, thereby increasing the pre

harvest losses.
iii) Households suggested requirement of bettaliyjuseeds and chemicals to minimize the

pre harvest losses.
iv) Training to farmers on latest farm technolodgveloped can also result in controlling

weeds, pests and diseases timely and adequatslynimimizing the losses.
4.6 Summary

In case of wheat cultivation, high cost of inputas reported as most important constraint by
76 per cent of the households while 21 per cendrinéd low output price as most important
constraint. On the contrary, 43 per cent househmgsrted pest and disease problem as important
constraint followed by 34 per cent informing lowtput price as important constraint. On the other
hand, all the households reported water deficiearny 98 per cent revealed poor seed quality as least
important constraint in wheat cultivation. In paddypp, high cost of inputs was reported as most
important constraint by 73 per cent of the housghaind 23 per cent revealing low output price as
most important constraint. Water deficiency wasiinfed as important constraint by 49 per cent
households followed by 33 per cent reporting pest disease problem, 32 per cent low output price
as important constraint. On the other hand, all Hbaseholds revealed poor seed quality as least
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important constraint followed by 60 per cent repgrtpest and disease problem, 45 per cent low
output price and 37 per cent water deficiency astlenportant constraints in paddy cultivation. All
the households were able to distinguish betweehgmekdisease attack. Assessment about the severity
of the attack showed that 89 per cent of the redpais in wheat and 88 per cent in paddy reported
about the qualitative assessment followed by 3cgeat in wheat and 2 per cent in paddy reported
about the quantitative assessment of the sevdrttyemattack. Major pest of wheat crop was
aphids with 97 per cent respondents reportinget®sty of attack as not important with frequendy o
attack in every season and production loss legs Shper cent. Major diseases affecting wheat crop
were yellow or stripe rust and loose smut. The sgvef yellow rust attack on wheat crop as repdrte
by all the sample households was not important 8&lper cent revealing its frequency of attack once
in three seasons with production loss less thaarent. The severity of loose smut attack on wheat
crop was reported by all the respondent farmerk @2 per cent reporting its attack in every season,
40 per cent once in two seasons and 28 per cestinritbree seasons with production loss less than 5
per cent. Major weeds affecting wheat productivitgre broad leaf weeds aipthalaris minor The
severity of broad leaf weeds was reported not itamby 98 per cent respondents with occurrence in
every season and production loss less than 5 pér Tee severity ophlaris minoras revealed by 82
per cent of the households was not important wilqudency of attack every year and production loss
less than 5 per cent. Major pests of paddy croggparted by the sample households were; rice stem
borer, leaf folder and plant hoppers. The rankesfesity of rice stem borer was reported by 96 per
cent households as not important with frequencgttzfck in every season by 98 per cent households
and production loss less than 5 per cent was reghdg 96 per cent of the households. The sevefity o
leaf folder attack on paddy crop was reported Ibyh& households as not important with 92 per cent
informing its attack in every season and productass less than 5 per cent as revealed by all the
sample households. The rank of severity of plapiplkecs was reported as not important by 97 per cent
of the households with the frequency of attackvarg season by 95 per cent of the households and
while production loss of less than 5 per cent. Mdjseases affecting paddy crop were; bacteridl lea
blight, sheath blight and false smut. The sevagitipacterial leaf blight was reported as not imaott

by all the respondents with 59 per cent reporttagotcurrence once in three seasons and production
loss less than 5 per cent. The severity of sheahttattack was reported as not important by 98 pe
cent of the households with frequency of attaclewery season as reported by 58 per cent of the

households and production loss less than 5 per Sentlarly, the severity of false smut was infodne
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as not important by all the households with freqyeof attack in three seasons by 47 per cent of the
households and production loss less than 5 perbgeall the respondents. Major weed in paddy crop
was swank which was reported by all the househaddsot important, occurring in every season and
production loss less than 5 per cent. Thus, theiohaal production loss in paddy and wheat crops du
to major pests, diseases and weeds was reportegisahian 5 per cent by majority of the households.
The magnitudes of crop loss due to pests, diseabevaed infestation in wheat crop showed that the
actual production with attack varied between 176518.15 quintals per acre with minimum on
marginal and maximum on small farm categories. Norproduction without attack fluctuated
between 18.70 to 19.32 quintals per acre with lowes marginal and highest on small farms
categories. The loss of output varied between o0b47 quintals per acre with lowest on marginal
and highest on large farm categories due to betteragement of farms by marginal and small farmers
as compared to large farmers. The per cent lossamteal production also increased with increase in
farm size. In total, magnitude of crop loss dugésts, diseases and weed infestation in wheat crop
was 7.93 per cent over actual and 7.35 per cemtrarenal production. The magnitudes of crop
loss due to pests, disease and weed infestatipaddy crop showed that the actual production with
pests, disease and weed infestation fluctuateddsst\24.93 to 26.51 quintals per acre on various far
size categories with minimum on marginal and maxman small farms Normal production without
any pest disease and weed infestation varied bat@e®1 to 28.79 quintals per acre with lowest on
marginal and highest on large farms categories. |ld$® of output varied from 1.61 to 2.36 quintals
per acre with lowest on small and highest on ldagen categories due to better management of farms
by small farmers as compared to large farmers.peEneent loss over actual production increased with
increase in farm size except on marginal farmgotal, magnitude of crop loss due to pests, disease
and weed infestation in paddy crop was 8.68 pet ogar actual and 7.99 per cent over normal
production. In order to control weeds in wheat ¢ropjority of the farmers on various farm categerie
applied up to two or more sprays. The total costeédicides spray along with labour charges ranged
between Rs. 476.60 to Rs.630.30 per acre beingstowe marginal and highest on large farm
category. In order to control various pests, ttaltoost of chemical used and labour charges ranged
from Rs. 135.30 to Rs. 207.80 on various farm categ. Similarly, the total cost of fungicide spray
varied between Rs.130 to Rs.178.70 per acre bewgst on medium and highest on small farm
category. The total cost of weedicides spray aleitly labour charges to control weeds in paddy crop

varied between Rs. 213.50 to Rs.256.10 per acrggdewest on marginal and highest on medium
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farm category. The total cost of chemical usedlabdur charges to control pests varied from Rs. 646
on marginal and Rs.579.10 on small farm categoB8esilarly, the total cost of fungicide spray for
control of diseases varied between Rs.180.60 t21Rs80 per acre being lowest on large and highest
on marginal farm category. The loss due to majatyediseases and weeds was low due to the
efficient crop management by the farmers as wellaagetal characteristics and timely application of

weedicides/ pesticides/ fungicides.

All the sample households took advice from somecifipesource for control of pest and
diseases in wheat and paddy crops. The Governmenston agents were ranked as least important
by 92 per cent of the households in case of botldpand wheat crops. As far as advice regarding
pest and diseases from private input dealers isezord, 66 per cent households ranked it as most
important and 24 per cent as important. Fellow &asrwere also an important source of advice for
discussing various farm related problems in paddi\@heat crops and they were ranked as important
source of advice by 67 per cent households and mgxirtant by 21 per cent households. Another
important source of advice for sample householdarding pest and disease control management was
television, radio and newspaper which were rankedleast important by 91 per cent of the
households. Agricultural university and KVK’s weaéso providing extension services on pests and
disease control to the farmers and these were daakdeast important by 91 per cent households.
Major suggestion by the sample households was glielopment of insect/pest and disease resistant
varieties, better quality seeds and availabilityuofadulterated chemicals to minimize pre harvest
losses. Training to farmers on latest farm techywldeveloped can also result in controlling weeds,
pests and diseases properly.
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Chapter 5

Assessment of Post Harvest Losses of Wheat and Psddrops

The post harvest losses in crops occur at the @frfearvesting, threshing transportation
and storage. Precious foodgrains are lost at diftestages of various farm operations. These
losses can be minimized by taking various precaatiyp measures at different stages of crop
handling. This chapter deals with assessment afymtion losses during harvesting, threshing and
winnowing, transportation, handling, storage, gilative assessment of storage and pest control
measures adopted by the selected households.

5.1. Production loss during harvest

The production losses during different stages lo¢at harvest have been depicted in Table
5.1. The perusal of table shows that area harvesetousehold during early stage was 0.21 acres
followed by 8.85 acres in mid and 1.62 acres dulatg harvesting of the crop. Thus, 82.87 per
cent area was harvested in mid season followedby6lper cent in late and 1.97 per cent in early
season by the sample households. The area harvestdthnically in early stage was 2.45 per cent
while in mid stage 79.14 per cent and 18.41 pet icetihe late stage was harvested mechanically.

Table 5.1: Quantity lost at different stages of harest — Wheat crop

Stages of harvest and variety Early Mid Late
Local HYV |Local | HYV |Local HYV

Area harvested per hh (acres) - 0.21 - 8185 - 1.62
Percentage area harvested (early, mid i 1.97 i 82 87 i 15.16
and late)
Area manually harvested (percentage - - - 98.10 - 1.90
Area mechanically harvested i 2 45 i 79.14 i 18.41
(percentage)
Rank of loss | High - - - - - -
(percentage of Medium - - - - - -
households) | Low - 2.0 - 86.00 - 12.00
Quantity lost | Kg per acre of harvest - 20.40 - 26.70 47.20
during harvest| Kg per quintal of i 110 i 1.40 i 2 50

harvest

0
Loss % of harvest i 110 i 1.40 i 2 50
amount

The area harvested in the mid stage was 98.10em¢o€ the manually harvested area while in the
late stage just 1.90 per cent area was harveshedranhking of loss during different stages of crop

harvest was reported as low by 2 per cent housslthldng early, 86 per cent during mid and 12
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per cent during the late stage of harvesting. Quyaost during early stage was 20.40 kg. per acre

followed by 26.70 kg. in mid and 47.20 kg. in l&t@rvesting stage of wheat crop. Therefore, the

loss percentage of harvest amount was 1.10 pericezarly, 1.40 per cent in mid and 2.50 per

cent in late harvesting stage of wheat crop ors#tmple households. The percent loss was more in

late stage of harvesting due to shattering of gragreported by the sample households.

The production losses during different stages afvésting of paddy crop have been

depicted in Table 5.2. Area harvested in early &stiig stage of crop was 0.47 acres, 7.75 acres

in mid season and 0.77 acres in late harvestinthefcrop on the sample households. In early

stage, 5.22 per cent area was harvested while §&2€ent in mid season and 8.56 per cent in late

season by the sample households. The entire arsahar@ested mechanically by the sample

households. The ranking of loss during differeages of crop harvest was reported as low by 3

per cent households during early, 92 per cent dumind and 5 per cent during the late stage of

harvesting in paddy crop. Quantity lost in earlyveated crop was 93.70 kg. per acre of harvest

followed by 53.60 kg. per acre in late and 38.30gdey acre in mid season harvesting of the crop.

Table 5.2: Quantity lost at different stages of harest — Paddy crop

Stages of harvest and variety Early Mid Late
Local HYV |Local | HYV |Local | HYV

Area harvested per hh (acres) - 0.47 7(75 0.77
Area harvested per hh (percentage i 5 92 i 86.22 i 8.56
harvested early, mid and late)
Area manually harvested (percentage - - - - -
Area mechanically harvested i 100.0 i 100.0 i 100.0
(percentage)
Rank of loss | High - - - - - -
(percentage of Medium - - - - - -
households) | Low - 3.00 - 92.00 - 5.00
Quantity lost | Kg per acre of harvest - 93.70 - 38.80 53.60
during harvest| Kg per quintal of i 3.40 i 1.40 i 1.90

harvest

0
Loss % of harvest i 3.40 i 1.40 i 1.90
amount
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The loss per cent of harvest amount was maximuemaity harvesting (3.40%) followed by late
(2.90%) and mid (1.40%) season harvesting. The thging early stage was more due to
immature grains while in late season there was msloattering of the grains as reported by sample
households.
5.2. Production loss during threshing and winnowing

Production loss during threshing and winnowingesy important. As reported by 35 per
cent of the sample farmers, threshing was done amécally with the thresher and no winnowing
was done due to the facility of fan in the threghaperation itself. The average loss was just 3.95
kg. per acre which came out to be just 0.20 kg.qental on the 35 per cent of the sample
respondent farms only. Respondents ranked thisalessedow.

Table 5.3: Quantity lost during threshing and winnaving

Stages of harvest and variety Wheat Paddy
Local HYV Local HYV
Area/quantity mechanically threshed - 35.00 - -
(percentage of hh)
Rank of loss | High - - - -
(percentage of | Medium - - - -
households) Low - 35.00 - -
Quantity lost | Average loss (Kg per acre) - 3.95 - -
during Average loss (Kg per qtl) - 0.20 - -
threshing Loss % of threshed amount - 0.20 - -
Area/quantity manually winnowed (percentage - - - -
of hh)
Rank of loss | High - - - -
(percentage of | Medium - - - -
households) | Low - - - -

Quantity lost
during
winnowing

Average loss (Kg per acre)

Average loss (Kg per qtl)

Loss % of winnowed amount -

5.3 Production loss during transportation and handihg

The production loss during transportation and hagdis of vital importance due to
involvement of different functionaries in variousarketing operations. Quantity of wheat lost
during transportation and handling has been deapicterable 5.4. Tractor-trolley was the only
mode of transportation used by the sample houssholttansport their produce to the market. The
average quantity transported per household wa$Q@&Rgiintal while average distance covered was
4.10 kms with transportation cost of Rs.3.60 pentaill
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Table 5.4: Quantity lost during transportation and handling — Wheat crop

Mode of transportation Head Bullock Trolley | Tempo| Truck| Others Total
load cart
Average quantity transported i i 183.50 i i i 183 5(
(gtls per hh) ' '
Average distance covered (kms) - - 4.10 - - - 4.10
Transportation cost (Rs per i i i i i
quintal) 3.60 3.60
Rank of loss High - - - - - - -
(percentage of | Medium - - - - - - -
hh) Low - - 100.00 - - - 100.0(
Quantity lost Average loss
during transport| (Kg per gtl of i i i i i
amount 0.059 0.059
transported)
0,
% of amount 0.0003| - : - | 0.0004
transported
Quantity lost Average loss
during handling| (Kg per gtl of i i i i
amount 0.204 0.204
handled)
% of amount
handled - 0.001 - - - 0.001

The loss during transportation was ranked low byh&l sample households. The average loss per

guintal of amount transported came out to be OKIggram which was just 0.0003 per cent of the

guantity transported. Similarly, the average qugndist per quintal of amount handled calculated

as 0.204 kilogram which was a meager 0.001 per aktite handled quantity as reported by the

sample households. Thus, the loss during trangportand handling worked out to be just

negligible in case of wheat crop.

Table 5.5 shows the quantity of paddy lost dutiagsportation and handling as reported

by the sample households. The mode of transpantatas tractor-trolley as revealed by the all the

sample households. The average quantity transpeveed 248.30 quintals per household. The

average distance covered for the transportatiothefproduce was 4.10 kms with transportation

cost of Rs.1.90 per quintal as reported by the $aimpuseholds. The rank of loss was reported

low by all the respondents. The average loss perntajuof amount transported came out to be
0.063 kg which was just 0.0002 per cent of thedpanted quantity.
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Table 5.5: Quantity lost during transportation and handling — Paddy crop

Mode of transportation Head Bullock | Trolley | Tempo| Truck] Others Total
load cart
Average quantity transported - - 248.30 - - 248.30
(gtls per hh) -
Average distance covered - - 4.10 - - - 4.10
(kms)
Transportation cost (Rs per - - 1.90 - - - 1.90
quintal)
Rank of loss | High - - - - - - -
(percentage of Medium - - - - - - -
hh) Low - - 100.00 - - - 100.00
Quantity lost | Average loss - - 0.063 - - - 0.063
during (Kg per qtl of
transport amount
transported)
% of amount - - 0.0002 - - - 0.0002
transported
Quantity lost | Average loss - - 0.224 - - - 0.224
during (Kg per qtl of
handling amount
handled)
% of amount - - 0.001 - - - 0.001
handled

The average loss during handling worked out t0.824 kg per quintal of amount handled
which was a meager 0.001 per cent of the handleahtdqy. Therefore, the loss during
transportation and handling of paddy crop was fotmtbe very less as revealed by the sample
households.

The transportation losses were so low due to db#itly of tractor- trolley to each sample
respondent and also special care was taken byigugtinny as well as plastic covers, beneath as
well as on the sides of the trolley before fillimgvith the crop produce to be sold in the market.

5.4 Production loss during storage

The agricultural produce is affected by pestsemsl and fungus during storage if proper
precautions are not taken at the household leve.duantity lost during storage has been given in
Table 5.6. In case of wheat crop, the place afag®was pucca house as revealed by the sample
households. The mode of storage in case of wheat was steel drums and the average wheat
stored was 19.5 quintal per household. All the kbo&ls dried their produce before storage. This

stored produce was gradually withdrawn from theragfe drums as per requirement for
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consumption purpose by the sample households hekfore, was stored for the whole year. The
rank of losses was low as reported by all the sarhpluseholds. The average quantity lost during
wheat storage was found to be 0.012 kg per quoftatorage due to rodents and 0.008 kg per
quintal due to fungus. The storage cost per quimtaked out to be Rs. 3.35 per quintal of stored
guantity.

Table 5.6: Quantity lost during storage

Place of storage* Wheat Paddy
1 2 3 4 1 2 3 4
Mode of Open - - - - - - -
storage Gunny/plastic bag - - - - - 100.0 - -
(percentage | Kothi/bin kuchha, i i i i i i i i
of amount | Pucca
stored Steel drums - 100.0 - e - - -
Others - - - - - - - -
Amount stored (Qtls per hh) - 19.5 - - 0.50
Pergentage of hh who dried before 100.00 i i -1 100.00 i i
storing
Average number of days stored i 365 i i i 365 i i
(per hh)
Rank of loss in | High - - - - - - - -
storage Medium - - - - - - - -
Low - 100.00| - - - | 100.00 - -
Quantity lost Due to weight
; - - - - - 2.50 - -
during storage | loss
(kgs per quintal | Due to rodents - 0.012 - - - 0.114 -
of storage) Due to fungus - 0.008 - - . - - -
Storage cost Rs. per quintal - 3.3b - - - 0.60 - -

Note: * Kutcha house =1; Pucca house =2; Scientifgpodown/warehouse =3; Others =4

In case of paddy crop also, the place of storage pueca house as revealed by all the
sample households. The mode of storage of padgywes gunny/ plastic bag as reported by all
the sampled households and the average amound st@® 0.50 quintals per household. All the
households dried their produce before storing ritciansumption purpose for the whole year. All
the households storing the produce ranked thedoedo storage as low. The quantity lost during
paddy storage was 2.50 kg per quintal due to weags and 0.114 kg per quintal due to rodents.
The storage cost per quintal worked out to be B8.@er quintal as revealed by the sample

households.
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The storage losses were low in wheat crop due dosthentific storage adopted by the
sample farmers using steel drums and undertakiogeprfumigation using cellphos tablets and
also making it airtight by applying wet soil on op®gs of the steel drums. The sample farmers
exclusively stored wheat crop for domestic consuompand for next years seed purpose only.

5.5 Capacity utilization of storage by the selectedouseholds

The capacity utilization of storage by the seledtedseholds has been depicted in Table
5.7. As discussed earlier, the mode of storagevfmat crop was steel drums with average storage
capacity of 20.60 quintals. The actual wheat s®nrags 19.50 quintal with capacity utilization of
94.70 per cent. In case of paddy crop, the capaditthe storage was 0.50 quintal and actual
storage was also 0.50 quintal with hundred per capé#city utilization on the sample households.

Table 5.7: Capacity utilization of storage by the buseholds

Mode of storage Wheat Paddy
.| Actual | Capacity .| Actual | Capacity
C?qaiis(;'ty storage| utilization C?qpt?;;'ty storage| utilization
(qtls) (%) (qtls) (%)
Open - - - - - -
Gunny Plastic bag - - - 0.50 0.50 100.00
Kothi/bukhari/bin kachha - - - - - -
Kothi/bukhari/bin made of
cement ] ] ] ] i ]
Steel drums 20.60 19.5( 94.70 - - -
Others - - - - - -

The total post harvest losses per quintal by fama Bave been depicted in Table 5.8. The
perusal of the table reveals that the quantity ilmstarvesting of wheat crop varied from 0.93 to
1.57 kg per quintal with minimum on marginal andximaum on medium farm size category with
total loss of 1.52 kg per quintal and in threshungt 0.04 kg./gtlQuantity lost in transport varied
from a meager 0.05 kg per quintal on medium andagimmum of 0.10 kg per quintal on marginal
farms while in total 0.06 kg per quintal was thed®f wheat during transportation. Quantity lost
in handling of wheat crop varied from a minimumQ17 kg per quintal on medium farms to a
maximum of 0.29 kg per quintal on marginal farmslevtotal loss during handling reported on the
sample farms was 0.20 kg per quintal. Storage $osbw/heat varied from a minimum of 0.015 kg
per quintal on large farms to a maximum of 0.042kg quintal on marginal farms while in total

the storage losses worked out to be 0.02 kg pertajuas reported by the sample households.
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Table 5.8: Total post harvest losses per quintal bfarm size

Particulars Wheat Paddy

Marginal | Small | Medium | Large | Total | Marginal | Small | Medium | Large | Total
Quantity lost in harvest 0.93 1.42 157 154| 152 1.19 1.66 1.64 152 154
(kg per qtl)
Quantity lost in threshing 005 | 009 | 002 | 004 004 : : : . :
(kg per qtl)
Quantity lost in winnowing i i i i i i i i i i
(kg per qtl)
Quantity lost in transport 0.10 0.08 0.05 006| 0.06 0.09 0.09 0.05 006  0.06
(kg per qtl)
Quantity lost in handling 0.29 0.22 0.17 021  0.20 0.25 0.20 0.24 022 0.2
(kg per qtl)
Quantity lost in storage (kg ] i ] ] i 4.30 2.30 1.70 260 250
per qtl) a) Due to weight loss
b)Storing loss 0042 | 0018| 0029| 0015 002 0193 0053 0064 20.130.114
Total post harvest loss 1412 | 1.828| 1.839| 1865 1.84 6.023 4303  3.674 24.534.434
(kg per qtl)
;grtg‘;*p“t harvestloss (KOPEr o599 | 3418| 3457 | 3581 3514 15840 11403  99.9327.28 | 122.38

Note: Post harvest loss per acre is calculated byutiplying losses in kg per quintal by the productvity per acre.
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Total post harvest losses in wheat crop came obeta minimum of 1.412 kg per quintal
on marginal farms while on large farms these losgee 1.865 kg per quintal which was also
maximum. In total, post harvest losses in wheap asorked out to be 1.84 kg per quintal and
35.81 kg per acre as revealed by the sample holgseAdese losses in wheat crop increased with
the increase in farm size.

In case of paddy crop, quantity lost during hatingsof the crop worked out to be a
minimum of 1.19 kg per quintal on marginal farmsilelon medium farms it was 1.64 kg per
quintal which was highest in all the farm categeri@ total, quantity lost in paddy harvest worked
out to be 1.54 kg per quintal. Meager quantity @50kg per quintal lost during transportation on
medium farms while a maximum of 0.09 kg per quintak the loss on marginal and small farms.
In total, transportation losses in paddy crop wdrkat to be 0.06 kg per quintal. Quantity lost in
handling varied from 0.20 kg to 0.22 kg per quintaih lowest on small farms and highest on
medium and large farm categories while in totas 22 kg per quintal were the handling losses.
Storage losses due to weight loss varied from &@Q@o 1.70 kg per quintal with highest on
marginal farms and lowest on medium farm categohnylenin total, 2.50 kg per quintal was the
storage loss due to decline in weight. Storageekodsie to other factors came out to be a minimum
of 0.053 kg per quintal on medium and 0.193 kg gpéntal on marginal farms which was also
highest on all farm categories while in total therage loss worked out to be 0.114 kg per quintal
in case of paddy crop. Total post harvest lossesige of paddy crop were calculated as 3.674 kg
per quintal on medium farm category which were Istwehile on marginal farm category these
came out to be 6.023 kg per quintal which were ésglon all the farm categories. The total post
harvest losses in paddy crop worked out to be &gider quintal and 122.38 kg per acre as

revealed by the sample respondents.

5.6 Quantitative aspects of storage and their pest®ntrol measures adopted by the selected
households
The quantitative aspects of storage and their gagrol measures adopted by the selected
households have been depicted in table 5.9. Thiy sirought out that the nature of the storage
structure used by all the sample households waallmetrum for storing wheat grains. The walls
and floors of this metallic drum for storage werada of metal as revealed by all the sample

households. The platform on which metallic drumsrevkept was of 6-12 inches height as
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reported by 45 per cent of the respondents. PHysicalition of the storage structure as revealed

by all the respondents was having good roof, gamaition walls and the floor on which these

were kept was cemented and was in a good condition.

Table 5.9: Some quantitative aspects of storage (gentage of households)

Description

Wheat

Paddy

1. Nature of storage structure

Roof made of

Grass thatched

Crop by product

Plastic cover

Metal/cemented

Asbestos sheet

Others

Walls made of

Burnt bricks/cemented

Woven basket

Mud

Crib

Open wall

Others (metal)

Floor made of

Concrete

Earth

Woven basket

Wooden

Others (metal)

100.0

Percentage of households having platform

Height of the
platform

Less than 6 inches

6-12 inches

45.00

Above 12 inches

Others

2. Physical condition of storage

Roof

Leaking root

Good roof

100.0

Walls

Damaged wall

Good condition walls

100.0

Guards

Rat guard installed

No rat guards

100.0

Floor

Cemented good conditio
roof

=

100.0

Broken floor, mud
coming out
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Table 5.9: Some quantitative aspects of storageéptage of households) — Contd

Description Wheat Paddy
3.Cost of storage(per household) Rs 65.40 0.30
The average age of the storage structure (yeatsopsehold) 7.60 0.60
Cost of permanent storage, e.g., steel drums, gplasyic bag etc. 2243.0 8.60
(Rs per household)
Cost of kutcha or cemented house for storage (&shéusehold) - -
Maintenance status — Frequency of repair of griarage
Roof Every year - -
Every two years 6.0 -
2-5 Years 71.0 -
No maintenance required 23.0 -
Walls Every year - -
Every two years 6.0 -
2-5 Years 71.0 -
No maintenance required 23.0 -
Rat guards Every year - -
Every two years - -
2-5 Years - -
No maintenance required - -
Storage pests control measures
Sun drying Monthly 30.0 -
Quarterly 70.0 -
By-annual - 100.0
Annual - -
Never - -
Removal of Monthly 30.0 -
infested grain Quarterly 70.0 -
from storage and By-annual - 100.0
destroying it Annual - -
Never - -
Admixing with | Monthly - -
ash and other | Quarterly - -
plant materials | By-annual - -
Annual 8.0 -
Never 92.0 -
Smoking Monthly - -
Quarterly - -
By-annual - -
Annual - -
Never 100.0 -
Others Monthly - -
Quarterly - -
By-annual - -
Annual - -
Never - -
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The cost of storage of wheat grains worked outetdb.65.40 per household with average
age of storage structure being 7.60 years. Theatqermanent structures such as metallic drums
worked out to be Rs.2243 per household for storigat grains. Maintenance status of the
storage structure reveals that 71 per cent of tusdholds maintained its roof and walls with in 2-
5 years, 6 per cent in every two years and 23 eet did not maintain it. The major storage pest
control measure for wheat grains was quarterly dymg and removal of infested grain from
storage and destroying it as revealed by 70 petr afethe households while monthly drying and
removal of infested grain was reported by 30 peit cé the respondents. Another annual pest
controlling measure was admixing the storage druth plant material which was reported by 8
per cent of the respondents. Practice of smokirgg@est control measure was not followed by any

of the sample households.

Paddy crop was stored in gunny/ plastic bags snekipenses on pest control measures was
just Rs.0.30 per household. The cost of gunnytiplaag worked out to be Rs. 8.60 per household
while its average age was 0.60 years as revealethdoyample households. The storage pest
control measures included a by-annual sun dryigramoval of grain from storage and drying it

as revealed by all the respondents.

5.7 Households suggestions how to minimize post vast losses

The major household suggestions to minimize postdsd losses were as follows:

) Proper supervision of the crop at the time afvesting particularly in case of lodged and
over ripe crop.

i) There is a need of development of technoldiycadvanced harvester combines and skilled
persons required to operate them to minimize th&ag® during harvesting.

i) Another major point reported by the samplaubeholds was timely harvesting of the crop
to minimize the losses due to shattering of théngra

iv) Marginal farmers preferred manual harvestingrtipularly in wheat to minimize the
harvesting losses.

5.8 Summary

The production losses during different stages oéattharvest showed that area harvested per
household during early stage was 0.21 acres fotlolme8.85 acres in mid and 1.62 acres during

late harvesting of the crop. The entire area iyestage was harvested manually while in late
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stage, per cent area mechanically harvested wa8 gér cent followed by 76.30 per cent in mid
season. The ranking of loss during different stagfesrop harvest was reported as low by 2 per
cent households during early, 86 per cent during and 12 per cent during the late stage of
harvesting. Quantity lost during early stage wagl@&g per acre followed by 26.70 kg in mid and
47.20 kg in late harvesting stage of wheat crogerdtore, the loss percentage of harvest amount
was 1.10 per cent in early, 1.40 per cent in mid 2150 per cent in late harvesting stage of wheat
crop on the sample households. The percent lossmae in late stage of harvesting due to
shattering of grains as reported by the sampledimids. The production losses during different
stages of harvesting of paddy crop revealed that datea harvested per household in early
harvesting stage of the crop was 0.47 acres, 7cfé&san mid season and 0.77 acres in late
harvesting of the crop on the sample households.éertire area was harvested mechanically by
the sample households. The ranking of loss durifigrdnt stages of crop harvest was reported as
low by 3 per cent households during early, 92 et during mid and 5 per cent during the late
stage of harvesting in paddy crop. Quantity lasearly harvested crop was 93.70 kg per acre of
harvest followed by 53.60 kg per acre in late aB@3 kg per acre in mid season harvesting of the
crop. The loss per cent of harvest amount was maxinm early harvesting followed by late and
mid season harvesting. The loss during early staagemore due to immature grains while in late
season there was more shattering of the grainspasted by sample households. As revealed by
the sample households no area/quantity was mantha#ghed. Tractor-trolley was the only mode
of transportation used by the sample householdsattsport their produce to the market. The
average quantity of wheat transported per housshelts 183.50 quintal while average distance
covered was 4.10 kms with transportation cost of3B8 per quintal. The loss during
transportation was ranked low by all the sampleskbolds. The average loss per quintal of
amount transported came out to be 0.059 kilogrameiwivas just 0.0003 per cent of the quantity
transported. Similarly, the average quantity last quintal of amount handled calculated as 0.204
kilogram which was a meager 0.001 per cent of #wedled quantity as reported by the sample
households. The transportation losses were so leavtd the facility of tractor- trolley to each
sample respondent and also special care was takgutbng gunny as well as plastic covers,
beneath as well as on the sides of the trolleyrbdithing it with the crop produce to be sold imet

market.
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The average quantity of paddy transported was BA@uihtals with transportation distance
of 4.10 kms and transportation cost incurred wad.B8 per household. The rank of loss was
reported low by all the respondents. The average p&r quintal of amount transported came out
to be 0.063 kg which was just 0.0002 per cent efttansported quantity. The average loss during
handling worked out to be 0.224 kg per quintal mioant handled which was a meager 0.001 per
cent of the handled quantity. In case of wheapctbe place of storage was pucca house as
revealed by the sample households. The mode adggorvas steel drums and the average wheat
stored was 19.5 quintal per household. All the bbokls dried their produce before storage and
this stored produce was gradually withdrawn frore #iorage drums as per requirement for
consumption purpose by the sample households hekfore, was stored for the whole year. The
average quantity lost during wheat storage wasddarbe 0.012 kg per quintal of storage due to
rodents and 0.008 kg per quintal due to fungus. Stbege cost per quintal worked out to be Rs.
3.35 per quintal of stored quantity. In case ofdyadrop also, the place of storage was pucca
house and the mode of storage of paddy crop wasygymastic bag and the average amount
stored was 0.50 quintals per household. All theskbolds dried their produce before storing it for
consumption purpose for the whole year and alsé&edrthe loss due to storage as low. The
guantity lost during paddy storage was 2.50 kgqental due to weight loss and 0.114 kg per
quintal due to rodents. The storage cost per duimtaked out to be Rs.0.60 per quintal as
revealed by the sample households. The capacliyation of storage by the selected households
revealed that the mode of storage for wheat crap steel drums with average storage capacity of
20.60 quintals. The actual wheat storage was 1§uhttal with capacity utilization of 94.70 per
cent. In case of paddy crop, the capacity of tbeage was 0.50 quintal and actual storage was also
0.50 quintal with hundred per cent capacity uttima on the sample households. The storage
losses were so low in wheat crop due to the sdiestorage adopted by the sample farmers using
steel drums and undertaking proper fumigation usgifphos tablets and also making it airtight by
applying wet soil on openings of the steel drumise Bample farmers exclusively stored wheat
crop for domestic consumption and for next yeaesl grirpose only.

The total post harvest losses per quintal by faire sevealed that the quantity lost in
harvesting of wheat crop varied from 0.93 to 1.§7pler quintal with minimum on marginal and
maximum on medium farm size category. Quantity losthreshing was as low as 0.04 kg. per

quintal. Quantity lost in transport varied from aager 0.05 kg per quintal on medium and a
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maximum of 0.10 kg per quintal on marginal farmsatity lost in handling of wheat crop varied
from a minimum of 0.17 kg per quintal on mediurmiarto a maximum of 0.29 kg per quintal on
marginal farms. Storage losses of wheat varied faominimum of 0.015 kg per quintal on large
farms to a maximum of 0.042 kg per quintal on nrabfarms. Total post harvest losses in wheat
crop came out to be a minimum of 1.412 kg per @liabh marginal farms while on large farms
these losses were 1.865 kg per quintal which wes mlaximum. In total, post harvest losses in
wheat crop worked out to be 1.84 kg per quintal 3B@1 kg per acre as revealed by the sample
households. These losses in wheat crop increagbdive increase in farm size. In case of paddy
crop, quantity lost during harvesting of the croprked out to be a minimum of 1.19 kg per
quintal on marginal farms while on medium farmwé#s 1.64 kg per quintal which was highest in
all the farm categories. Meager quantity of 0.05gdey quintal lost during transportation on
medium farms while a maximum of 0.09 kg per quintak the loss on marginal and small farms.
Quantity lost in handling varied from 0.20 kg t@®.kg per quintal with lowest on small farms
and highest on medium and large farm categoriesa@¢ losses due to weight loss varied from
4.30 kg to 1.70 kg per quintal with highest on niaaf farms and lowest on medium farm
category. Storage losses due to other factors cam® be a minimum of 0.053 kg per quintal on
medium and 0.193 kg per quintal on marginal farrhgctvwas also highest on all farm categories
Total post harvest losses in case of paddy croe wa&lculated as 3.674 kg per quintal on medium
farm category which were lowest while on margiraaii category these came out to be 6.023 kg
per quintal which were highest on all the farm gatees. The total post harvest losses in paddy
crop worked out to be 4.43 kg per quintal and 128 per acre as revealed by the sample
respondents. The study brought out that the natutike storage structure used by all the sample
households was metallic drum for storing wheatrgrairhe platform on which metallic drums
were kept was of 6-12 inches height. The storagetsire was having good roof, good condition
walls and the floor on which these were kept wanardged. The cost of storage of wheat grains
worked out to be Rs.65.40 per household with avesge of storage structure being 7.60 years.
The cost of permanent structures such as metallims worked out to be Rs.2243 per household
for storing wheat grains. Maintenance status ofstibeage structure reveals that 71 per cent of the
households maintained its roof and walls with i gears. The major storage pest control measure
for wheat grains was quarterly sun drying and reshaf infested grain from storage and

destroying it. Another annual pest controlling measwvas admixing the storage drum with plant
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material which was reported by 8 per cent of tlspoadents. Practice of smoking as a pest control
measure was not followed by any of the sample Hwlds. Paddy crop was stored in gunny/
plastic bags and its expenses on pest control mesasas just Rs.0.30 per household. The cost of
gunny/ plastic bag worked out to be Rs. 8.60 persbbold while its average age was 0.60 years.
The storage pest control measures included a byahrsun drying and removal of grain from
storage and drying it as revealed by all the redpots. The major household suggestions to
minimize post harvest losses were the proper siggenvof the crop at the time of harvesting
particularly in case of lodged and over ripe cropgyvelopment of technologically advanced
harvester combines, timely harvesting of the cmmtnimize the losses due to shattering of the

grains.
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Chapter 6

Concluding Remarks and Policy Suggestion

Punjab being a pioneer state in ushering an egaegi revolution resulted in making India
self sufficient in foodgrains production partichjain case of wheat and rice. However, this
paddy- wheat cropping system, especially paddyivation has resulted in sharp decline in
underground water table and environmental degralaBesides, there was increase in the capital
investment on various farm size categories in Rudjze to huge expenditure in farm machinery
and requirement of allied implements which resultednhancing the total cost due to increase in
the non-recurring cost component. However, theifatafity from wheat and paddy crops also
increased due to continuous price support by thenuGovernment and efficient marketing
mechanism for these crops. Owing to specializenhifeg in case of wheat and paddy crops, the
incidence of biotic and a-biotic stresses had miligtil over the years. These constraints are taking
their toll by decreasing the productivity due t@ thevere incidence of insect- pest, diseases and
weeds. It becomes necessary to investigate thamutgost harvest losses of these crops to bring
out some suitable policy measures to restrict thesses to a reasonable level. Keeping the above
cited reasons into account, the various concludiams the study can be drawn as under:

) High cost of inputs such as fertilizers, insectsdfungicides, labour etc. was the
major constraint reported by the sample households.

i) The individual production loss in wheat crop dueincidence of pests (aphids),
diseases (yellow rust and loose smut) and wéeldkris minorand broad leaf weeds)
was less than 5 per cent of total production.

i) In paddy crop also, the individual production log to incidence of pests (rice stem
borer, leaf folder and plant hoppers), diseasestébal leaf blight, sheath blight and
false smut) and weed&chinochloa crusgalliy was less thars per cent of the total
production.

iv) The per cent loss due to biotic stresses over laptoduction in wheat crop increased
with increase in farm size with a minimum of 5.9 gent on marginal and 8.29 per
cent per acre on large farms. Thus, there wasrbatiteagement of marginal farms due

to comparative smaller size.
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V) The per cent loss due to biotic stresses oveahptoduction in paddy crop increased
with increase in farm size except on marginal famits a minimum of 6.07 per cent
on small and 8.94 per cent per acre on large fa@nssmall farms, the management of
biotic stresses in paddy crop was better than déners.

Vi) Majority of the farmers took advice from privateput dealers to solve their crop
related problems.

vii)  The loss during wheat harvesting was high in cddate harvesting of the crop due to
shattering of grains as reported by the sampledimids.

viii)  In case of paddy harvesting, loss during earlyestags more due to immature grains
while in late season harvesting there was moreesitaj of the grains as reported by
sample households.

iX) The quantity lost during wheat storage was minith& to rodents and fungus attack
and all the respondents stored wheat in steel dfanfature domestic consumption.

X) The quantity lost in paddy storage due to roderds winimal and it was stored in
plastic bags.

Xi) Total post harvest losses in wheat crop came oliet@a minimum of 1.412 kg per
qguintal on marginal farms while on large farms théssses were 1.865 kg per quintal
which was also found to be maximum among various fzategories.

Xii) Total post harvest losses in case of paddy crae walculated as 3.674 kg per quintal
on medium farm category which were lowest whilemoarginal farm category these
came out to be 6.023 kg per quintal which were ésglamong all the farm categories.

Policy Suggestions
Keeping the above cited conclusions into constdwrahe following policy issues can be
drawn:

i) Ever increasing prices of farm inputs especiallygtipgdles and fungicides should be
curtailed by keeping a check on the prices beiraggdd by the private pesticide dealers
to stop exploitation of the farmers.

i) There is a need of imparting new training prograsmaefarmers for timely and cheaper
control of insect-pest and disease attack to mientine production losses due to these

constraints.
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iii) There is a need of rejuvenation of the Govt. esitam agencies for approaching the
farming community and making themselves indispelestbcurtail the dependence of
farmers on private input dealers for taking advegarding farm related problems.

iv) Timeliness in harvesting of wheat and paddy crdpsikl be ensured for minimizing the
harvesting losses and untimely harvesting by thndas should be discouraged by
penalizing for the lapse.

v) Post harvest losses can be further minimizedripairting training to farmers on control
of rodents and fungus for storage of wheat grains.
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Appendix I(a): Trends in operational cost of wheatultivation (CACP) in Punjab, 1981-82 to 2008-09

(Rs/ha)
Year Human | Bullock Machine Seed Fertilizers Insecticide Irrigation Misc. | Interest on working Operational
Labour Labour Labour expenses capital Cost
1981-82 590.61 135.46 474.24 168.16 830.5p 22.51 .1388 8.13 64.73 2382.53
1982-83 604.26 111.49 532.1 207.04 834.95 59.8 4114 6.43 69.68 2540.19
1983-84 628.58 130.08 535.72 195.88 791.74 111.01 73.88 6.82 72.16 2645.87
1984-85 825.56 158.86 600.89 203.7p 834.9p 69.17 2.981 12.42 79.69 2998.19
1985-86 882.14 147.26 667.22 217.43 817.1p 62.7 .6209 15.84 82.97 3102.32
1986-87 847.59 111.91 675.67 227.1p 910.98 104.7 2.718 10.32 85.04 3156.05
1987-88 984.69 107.78 665.49 259.7p 958.94 116.45 98.27 15.19 93.39 3399.99
1988-89 958.82 97.67 825.12 306.76 942.46 160.76 6.320 12.66 99.76 3610.31
1989-90 1038.54 104.59 826.63 276.48 1002.19 190.37 189.88 21.74 103.2 3753.62
1990-91 1288.59 103.57 974.34 325.38 1085.35 183.2 219.29 20.92 117.36 4318
1991-92 1349.88 112.64 1093.6p 374.4 1357.36 191.83 203.05 133.62 21.8 4838.23
1992-93 1910.91 78.39 1157.62 403.13 15718 208.16 242.85 19.2 151.5 5743.56
1993-94 2146.26 4.6 1028.74 495.9 2028.16 176.2P 5.545 87.63 172.77 6595.78
1994-95 2354.99 51.53 1182.0P 463.95 1919.94 294.26 335.93 19.18 178.2 6800
1995-96 2480.58 37.37 1384.68 500.57 2164.03 314.32 341.87 23.51 195.83 7442.76
1996-97 2892.53 44.34 1586.41 647.31 2346.96 388.4 341.7 45.81 232.59 8526.05
1997-98 3048.47 59.04 1692.07 691.19 2331.72 428.83 215.12 24.5 239.19 8730.13
1998-99 3013.77 59.03 2068.72 789.39 2172.62 618.22 155.16 34.09 250.23 9161.23
1999-00 3006.72 23.83 2621.4 740.0p 2346.29 668.65 266.55 54.09 272.51 10000.06
2000-01 2675.37 99.23 2875.94 643.3/7 2556.83 813.91 377.76 55.13 284.55 10382.09
2001-02 2679.91 46 3324.7 726.56 2532.79 1047.11 8.033 46.71 303.67 11045.49
2002-03 2482.25 153.8 3449.01 781.1 2729.23 1085.7Y9 615.81 32.13 324.03 11653.15
2003-04 2037.66 93.15 3226.11 836.38 2755.49 1202{3 504.35 16.92 305.78 10978.14
2004-05 1952.42 75.17 3866.03 865.35 2903.17 1880.0 461.72 36.91 331.55 11673.3
2005-06 2914.9 60.62 4131.66 931.04 2879.b 10776 76.08 76.96 363.09 13011.41
2006-07 3309.21 86.35 4458.15 1078.48 2851.33 970.B 488 104.52 387.39 13734.23
2007-08 3058.13 67.72 5347.84 1210.29 2929.59 2604, 472.86 77.81 406.43 14574.9
2008-09 4034.63 78.01 5271.94 1371.12 2924.12 0@38.| 296.75 124.48 425.11 15564.2
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Appendix I(b): Trends in per cent share in operatimal cost of wheat cultivation (CACP) in Punjab, 198-82 to 2008-09

Year Human | Bullock | Machine Seed Fertilizers| Insecticide Irrigation Misc. Interest on Operational
Labour Labour Labour expenses | working capital Cost
1981-82 24.79 5.69 19.90 7.06 34.86 0.94 3.70 0.34 2.72 100.00
1982-83 23.79 4.39 20.95 8.15 32.87 2.35 451 0.2% 2.74 100.00
1983-84 23.76 4.92 20.25 7.40 29.92 4.20 6.57 0.26 2.73 100.00
1984-85 27.54 5.30 20.04 6.79 27.85 2.31 7.10 0.41 2.66 100.00
1985-86 28.43 4.75 21.51 7.01 26.34 2.02 6.76 0.51 2.67 100.00
1986-87 26.86 3.55 21.41 7.20 28.86 3.32 5.79 0.33 2.69 100.00
1987-88 28.96 3.17 19.57 7.64 28.20 3.43 5.83 0.4% 2.75 100.00
1988-89 26.56 2.71 22.85 8.50 26.10 4.45 5.71 0.3% 2.76 100.00
1989-90 27.67 2.79 22.02 7.37 26.70 5.07 5.06 0.58 2.75 100.00
1990-91 29.84 2.40 22.56 7.54 25.14 4.24 5.08 0.48 2.72 100.00
1991-92 27.90 2.33 22.60 7.74 28.05 3.96 4.20 2.76 0.45 100.00
1992-93 33.27 1.36 20.16 7.02 27.37 3.62 4.23 0.33 2.64 100.00
1993-94 32.54 0.07 15.60 7.52 30.75 2.67 6.91 1.38 2.62 100.00
1994-95 34.63 0.76 17.38 6.82 28.23 4.33 4.94 0.28 2.62 100.00
1995-96 33.33 0.50 18.60 6.73 29.08 4,22 4.59 0.32 2.63 100.00
1996-97 33.93 0.52 18.61 7.59 27.53 4.56 4.01 0.54 2.73 100.00
1997-98 34.92 0.68 19.38 7.92 26.71 4,91 2.46 0.28 2.74 100.00
1998-99 32.90 0.64 22.58 8.62 23.72 6.75 1.69 0.37 2.73 100.00
1999-00 30.07 0.24 26.21 7.40 23.46 6.69 2.67 0.54 2.73 100.00
2000-01 25.77 0.96 27.70 6.20 24.63 7.84 3.64 0.53 2.74 100.00
2001-02 24.26 0.42 30.10 6.58 22.93 9.48 3.06 0.42 2.75 100.00
2002-03 21.30 1.32 29.60 6.70 23.42 9.32 5.28 0.28 2.78 100.00
2003-04 18.56 0.85 29.39 7.62 25.10 10.95 4.59 0.15 2.79 100.00
2004-05 16.73 0.64 33.12 7.41 24.87 10.12 3.96 0.32 2.84 100.00
2005-06 22.40 0.47 31.75 7.16 22.13 8.28 4.43 0.59 2.79 100.00
2006-07 24.09 0.63 32.46 7.85 20.76 7.07 3.5% 0.76 2.82 100.00
2007-08 20.98 0.46 36.69 8.30 20.10 6.89 3.24 0.53 2.79 100.00
2008-09 25.92 0.50 33.87 8.81 18.79 6.67 1.91 0.80 2.73 100.00
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Appendix Il(a): Trends in fixed cost of wheat cultivation (CACP) in Punjab, 1981-82 to 2008-09

(Rs/ha)
Year Rental value of Land revenue | Rent paid for leased in Depreciation on Interest on fixed Fixed Cost
Owned and taxes land implements & capital
buildings

1981-82 812.28 3.15 186.87 64.69 326.67 1393.66
1982-83 1018.09 3.72 249.31 80.59 335.38 1687.09
1983-84 1079.1 3.2 274.94 77.25 372.21 1806.7
1984-85 1343.7 3.95 238.89 101.38 468.61 2156.53
1985-86 1397.43 3.94 336.21 112.9 435.04 2285.52
1986-87 1281.37 3.9 301.42 105.25 458.97 2150.91
1987-88 1514.28 3.49 428.45 107.68 489.53 2543.43
1988-89 1816.6 3.33 680.34 104.05 471.58 3075.9
1989-90 1966.61 3.15 530.52 137.03 600.63 3237.94
1990-91 2363.88 3.55 630.24 125.25 561.51 3684.43
1991-92 2795.76 3.96 801.58 170.24 665.19 4436.73
1992-93 3350.55 3.68 992.59 161.92 693.22 5201.96
1993-94 5133.97 3.01 160.75 225.88 1429.98 6953.59
1994-95 4538.22 3.5 887.08 214.94 1194.28 6798.03
1995-96 3947.29 3.21 1770.33 223.03 924.55 6868.41
1996-97 6942.73 4.14 761.34 312.62 1445.13 9465.95
1997-98 5894.3 0 1403.6 215.95 1089.91 8603.76
1998-99 7445.7 0 1469.91 217.34 1185.04 10317.9
1999-00 8401.65 0 1112.06 176.58 1621.78 11312.07
2000-01 8036.23 0 2155.52 308.32 1654.77 12154.84
2001-02 8111 0 2195.7 151.38 1427.29 11885.5
2002-03 7693.6 0 1571.71 220.28 1858.47 11344.06
2003-04 6751.25 0 2451.38 284.26 1950 11436.89
2004-05 7462.28 0 3054.35 181.11 1826.44 12524.18
2005-06 9801.15 0 1275.89 270.85 2340.29 13688.18
2006-07 11382.66 0 2263.87 255.56 2310.63 16212.72
2007-08 13169.85 0 2276.89 269.73 2535.59 18252.06
2008-09 13960.87 0 2021.94 359.42 3517.02 19859.25
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Appendix lI(b): Trends in per cent share in fixed @st of wheat cultivation (CACP) in Punjab, 1981-820 2008-09

Year Rental value of | Land revenue and| Rent paid for leased i Depreciation on Interest on fixed Fixed Cost
Owned land taxes land implements & capital
buildings
1981-82 58.28 0.23 13.41 4.64 23.44 100.00
1982-83 60.35 0.22 14.78 4.78 19.88 100.00
1983-84 59.73 0.18 15.22 4.28 20.60 100.00
1984-85 62.31 0.18 11.08 4.70 21.73 100.00
1985-86 61.14 0.17 14.71 4.94 19.03 100.00
1986-87 59.57 0.18 14.01 4.89 21.34 100.00
1987-88 59.54 0.14 16.85 4.23 19.25 100.00
1988-89 59.06 0.11 22.12 3.38 15.33 100.00
1989-90 60.74 0.10 16.38 4.23 18.55 100.00
1990-91 64.16 0.10 17.11 3.40 15.24 100.00
1991-92 63.01 0.09 18.07 3.84 14.99 100.00
1992-93 64.41 0.07 19.08 3.11 13.33 100.00
1993-94 73.83 0.04 231 3.25 20.56 100.00
1994-95 66.76 0.05 13.05 3.16 17.57 100.00
1995-96 57.47 0.05 25.77 3.25 13.46 100.00
1996-97 73.34 0.04 8.04 3.30 15.27 100.00
1997-98 68.51 0.00 16.31 251 12.67 100.00
1998-99 72.16 0.00 14.25 2.11 11.49 100.00
1999-00 74.27 0.00 9.83 1.56 14.34 100.00
2000-01 66.12 0.00 17.73 2.54 13.61 100.00
2001-02 68.24 0.00 18.47 1.27 12.01 100.00
2002-03 67.82 0.00 13.85 1.94 16.38 100.00
2003-04 59.03 0.00 21.43 2.49 17.05 100.00
2004-05 59.58 0.00 24.39 1.45 14.58 100.00
2005-06 71.60 0.00 9.32 1.98 17.10 100.00
2006-07 70.21 0.00 13.96 1.58 14.25 100.00
2007-08 72.16 0.00 12.47 1.48 13.89 100.00
2008-09 70.30 0.00 10.18 1.81 17.71 100.00
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Appendix IlI: Trends in total cost (operational+ fixed) of wheat cultivation (CACP) in Punjab, 1981-820 2008-09

(Rs/ha)
Year Operational cost Fixed Cost Total Cost Operational cost | Fixed Cost Total Cost
Per cent share

1981-82 2382.53 1393.66 3775.19 63.11 36.92 100.00
1982-83 2540.19 1687.09 4227.28 60.09 39.91 100.00
1983-84 2645.87 1806.7 4452.57 59.42 40.58 100.00
1984-85 2998.19 2156.53 5154.72 58.16 41.84 100.00
1985-86 3102.32 2285.52 5387.84 57.58 42.42 100.00
1986-87 3156.05 2150.91 5306.96 59.47 40.53 100.00
1987-88 3399.99 2543.43 5943.42 57.21 42.79 100.00
1988-89 3610.31 3075.9 6686.22 54.00 46.00 100.00
1989-90 3753.62 3237.94 6991.52 53.69 46.31 100.00
1990-91 4318 3684.43 8002.43 53.96 46.04 100.00
1991-92 4838.23 4436.73 9274.96 52.16 47.84 100.00
1992-93 5743.56 5201.96 10945.52 52.47 47.53 100.00
1993-94 6595.78 6953.59 13549.37 48.68 51.32 100.00
1994-95 6800 6798.03 13598.04 50.01 49.99 100.00
1995-96 7442.76 6868.41 14311.17 52.01 47.99 100.00
1996-97 8526.05 9465.95 17992.01 47.39 52.61 100.00
1997-98 8730.13 8603.76 17333.89 50.36 49.64 100.00
1998-99 9161.23 10317.9 19479.22 47.03 52.97 100.00
1999-00 10000.06 11312.07 21312.13 46.92 53.08 0000.
2000-01 10382.09 12154.84 22537 46.07 53.93 100.00
2001-02 11045.49 11885.5 22930.9 48.17 51.83 100.00
2002-03 11653.15 11344.06 22997.21 50.67 49.33 0000.
2003-04 10978.14 11436.89 22415 48.98 51.02 100.00
2004-05 11673.3 12524.18 24197.48 48.24 51.76 000.0
2005-06 13011.41 13688.18 26699.59 48.73 51.27 0000.
2006-07 13734.23 16212.72 29946.95 45.86 54.14 0000.
2007-08 14574.9 18252.06 32826.96 44.40 55.60 000.0
2008-09 15564.23 19859.25 35423.48 43.94 56.06 0000.
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Appendix IV(a): Trends in operational cost of paddycultivation (CACP) in Punjab, 1981-82 to 2008-09

D

}

(Rs/ha)
Year Human | Bullock Machine Seed Fertilizers Insecticide Irrigation Misc. | Interest on working Operational
Labour Labour Labour expenses capital Cost

1981-82 1196.07 149.89 310.21 134.78 916.4 119.36 07.22 0 98.34 3632.49
1982-83 1106.49 120.25 426.64 124.277 928.36 109.39 7275 0 100.31 3643.23
1983-84 1266.05 130.79 447.99 129.78 1153.06 142.34 687.08 0 111.46 4068.7
1984-85 1531.72 216.72 463.81 140.7p 1091.%4 168.64 771.94 0.03 120.94 4506.06
1985-86 1446.45 184.92 460.89 130.1p 949.3¢4 146.15 759.74 0 112.59 4190.2
1986-87 1607.59 159.99 445.44 126.5¢4 1007.89 170.42 764.25 0.17 117.83 4400.12
1987-88 1558.03 121.95 685.14 152.38 1043.49 169.64 821.17 0 127.31 4678.91
1988-89 1529.75 102.49 583.25 153.89 1002.92 172.82 833.04 0 124.92 4503.06
1989-90 1482.21 202.71 772.12 155.64 989.79 220.13 755.44 0 126.03 4704.06
1990-91 1851.09 70.52 998.8 174.45 1241.52 262.05 79.92 0 157.29 5727.63
1991-92 1946.76 110.46 925.49 189.9 1107.48 323.27 1104.37 0 159.6 5867.31
1992-93 2216.88 66.33 1087.1} 183.9¢4 1452.81 380.83 1053.32 0 174.21 6615.43
1993-94 3072.22 89.61 966.85 218.5)7 1403.13 490.84 1344.12 0 195.2 7795.54
1994-95 2999.51 51.78 1053.54 293.8]7 1621.81 650.44 1481.89 0 216.51 8369.58
1995-96 3088.88 70.46 1259.76 281.21 1419.79 609.27 1479.66 1.96 215.28 8429.26
1996-97 3407.69 34 1789.07 354.81 1959.53 825.04 49 15 0 275.52 10194.66
1997-98 3342.09 25.06 1816.41 397.09 1702.31 767.52 1552.76 0.08 256.11 9559.43
1998-99 3716.7 23.71 2164.17 467.06 1880.3 860.08 334.15 282.87 10729.04
1999-00 3635.16 11.37 2432.86 529.63 2205.07 922.18 1365.7 9.53 303.95 11415.43
2000-01 3857.42 16.98 2435.45 512.69 1956.55 1739.3 1543.88 19.08 311.93 11793.3%
2001-02 4124.68 32.15 2670.31 557.25 1974.26 1979.3 1455.71 19.34 322.01 12325.1
2002-03 5199.93 117.16 3398.7p 554.39 2678.62 1279.| 4149.34 4.1 467.23 17748.61
2003-04 4525.82 35.03 3068.12 569.48 2507.63 1803.f 2861.02 9.33 419.35 15599.56
2004-05 4794.34 89.82 3653.01 595.04 2535.92 1898.p 3335.01 17.35 445.19 16763.94
2005-06 4981.22 26.16 2969.02 658.9 2446.74 1439.512571.18 30.24 415.99 15538.94
2006-07 5161.77 89.83 3029.11 651.28 2466.9 1251.89 2015.9 29.64 399.92 15096.24
2007-08 5472.15 90.43 3630.81 725.97 2518 1486.25 636.38 28.76 424.82 16013.57
2008-09 8369.91 162.19 4510.3f 901.84 3063.67 1477 1406.3 24.17 555.34 20970.94

}
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Appendix IV(b): Trends in per cent share in operatbnal cost of paddy cultivation (CACP) in Punjab, 181-82 to 2008-09

Year Human | Bullock | Machine Seed Fertilizers Insecticide Irrigation Misc. Interest on Operational
Labour Labour Labour expenses | working capital Cost
1981-82 32.93 4.13 8.54 3.71 25.23 3.29 19.47 0.00 2.71 100.00
1982-83 30.37 3.30 11.71 3.41 25.48 3.00 19.97 0.00 2.75 100.00
1983-84 31.12 3.21 11.01 3.19 28.34 3.50 16.89 0.00 2.74 100.00
1984-85 33.99 4.81 10.29 3.12 24.22 3.74 17.13 0.00 2.68 100.00
1985-86 34.52 4.41 11.00 3.11 22.66 3.49 18.13 0.00 2.69 100.00
1986-87 36.54 3.64 10.12 2.88 22.91 3.87 17.37 0.00 2.68 100.00
1987-88 33.30 2.61 14.64 3.26 22.30 3.63 17.55 0.00 2.72 100.00
1988-89 33.97 2.28 12.95 3.42 22.27 3.84 18.50 0.00 2.77 100.00
1989-90 3151 4.31 16.41 3.31 21.04 4.68 16.06 0.00 2.68 100.00
1990-91 32.32 1.23 17.44 3.05 21.68 4.58 17.11 0.00 2.75 100.00
1991-92 33.18 1.88 15.77 3.24 18.88 5.51 18.82 0.00 2.72 100.00
1992-93 33.51 1.00 16.43 2.78 21.96 5.76 15.92 0.00 2.63 100.00
1993-94 39.41 1.15 12.40 2.80 18.00 6.30 17.24 0.00 2.50 100.00
1994-95 35.84 0.62 12.59 3.51 19.38 7.77 17.71 0.00 2.59 100.00
1995-96 36.64 0.84 14.95 3.34 16.84 7.23 17.55 0.02 2.55 100.00
1996-97 33.43 0.33 17.55 3.48 19.22 8.09 15.19 0.00 2.70 100.00
1997-98 34.96 0.26 19.00 4.15 17.81 8.03 16.24 0.00 2.68 100.00
1998-99 34.64 0.22 20.17 4.35 17.53 8.02 12.43 0.00 2.64 100.00
1999-00 31.84 0.10 21.31 4.64 19.32 8.08 11.96 0.08 2.66 100.00
2000-01 32.71 0.14 20.65 4.35 16.59 9.66 13.09 0.16 2.64 100.00
2001-02 33.47 0.26 21.67 4.52 16.02 9.57 11.81 0.16 2.61 100.00
2002-03 29.30 0.66 19.15 3.12 15.09 6.64 23.38 0.02 2.63 100.00
2003-04 29.01 0.22 19.67 3.65 16.08 10.28 18.34 6 0.0 2.69 100.00
2004-05 28.60 0.54 21.79 3.55 15.13 7.74 19.89 0.10 2.66 100.00
2005-06 32.06 0.17 19.11 4.24 15.75 9.26 16.55 0.19 2.68 100.00
2006-07 34.19 0.60 20.07 4.31 16.34 8.29 13.35 0.20 2.65 100.00
2007-08 34.17 0.56 22.67 4.53 15.72 9.28 10.22 0.18 2.65 100.00
2008-09 39.91 0.77 2151 4.30 14.61 9.43 6.71 0.12 2.65 100.00
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Appendix V(a): Trends in fixed cost of paddy cultiation (CACP) in Punjab, 1981-82 to 2008-09

Rs/ha
Year Rental value of Land revenue and Rent paid for leased in| Depreciation on implements Interest on fixed ( Fix)ed Cost
Owned land taxes land & capital
buildings
1981-82 1255.69 3.6 166.56 62.17 353.38 1841.4
1982-83 1371.06 3.7 283.54 94.87 409.42 2162.59
1983-84 1535.09 3.11 367.14 83.38 424.99 2413.71
1984-85 1608.51 3.89 269.83 110 518.02 2510.25
1985-86 1604.49 3.94 252.72 100.76 487.87 2449.78
1986-87 1946.84 4.5 364.11 96.56 578.08 2990.09
1987-88 2210.94 3.68 365.22 77.58 511.48 3168.9
1988-89 2306.83 3.37 288.86 105.77 476.82 3181.65
1989-90 2241.9 3.01 1026.98 132.52 677.18 4081.59
1990-91 2923.86 4.05 585.41 132.47 709 4354.79
1991-92 3071.16 4.55 692.61 112.93 642.24 4523.49
1992-93 4051.64 4.73 1032.31 147.2 799.9 6053.78
1993-94 4993.88 12.66 1214.53 191.29 1385.73 6998.0
1994-95 5104.96 3.15 679.65 207.87 883.28 6878.91
1995-96 4599.77 3.11 1452.98 192.76 851.31 7099.94
1996-97 5948.2 3.42 614.29 165.06 1041.22 7772.19
1997-98 6877.07 0 1514.28 159.09 883.14 9433.58
1998-99 6124.14 0 1089.99 175.08 1007.92 8397.13
1999-00 7482.86 0 918.79 122.44 1179.92 9704.01
2000-01 7795.36 0 1415.95 194.89 1106.24 10512.44
2001-02 8200.22 0 1947.23 107.38 997.46 11252.29
2002-03 8135.96 0 1856.41 177.48 1430.24 11600.09
2003-04 7916.57 0 3720.59 220.92 1468.6 13326.68
2004-05 9283.77 0 4107.09 133.03 1482.55 15006.44
2005-06 10873.18 0 1505.69 204.66 2086.98 14470.51
2006-07 11595.15 0 1681.28 177.69 1833.76 15287.88
2007-08 13680.51 0 2737.9 200.23 2148.99 18767.63
2008-09 16883.54 0 3915.7 268.11 3552.95 24320.3
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Appendix V(b): Trends in per cent share in fixed cet of paddy cultivation (CACP) in Punjab, 1981-820 2008-09

Year Rental value of Land revenue and Rent paid for leased in| Depreciation on implements Interest on fixed Fixed Cost
Owned land taxes land & capital
buildings
1981-82 68.19 0.20 9.05 3.38 19.19 100.00
1982-83 63.40 0.17 13.11 4.39 18.93 100.00
1983-84 63.60 0.13 15.21 3.45 17.61 100.00
1984-85 64.08 0.15 10.75 4.38 20.64 100.00
1985-86 65.50 0.16 10.32 4.11 19.91 100.00
1986-87 65.11 0.15 12.18 3.23 19.33 100.00
1987-88 69.77 0.12 11.53 2.45 16.14 100.00
1988-89 72.50 0.11 9.08 3.32 14.99 100.00
1989-90 54.93 0.07 25.16 3.25 16.59 100.00
1990-91 67.14 0.09 13.44 3.04 16.28 100.00
1991-92 67.89 0.10 15.31 2.50 14.20 100.00
1992-93 66.93 0.08 17.05 2.43 13.21 100.00
1993-94 73.46 0.19 17.87 281 20.38 100.00
1994-95 74.21 0.05 9.88 3.02 12.84 100.00
1995-96 64.79 0.04 20.46 2.71 11.99 100.00
1996-97 76.53 0.04 7.90 2.12 13.40 100.00
1997-98 72.90 0.00 16.05 1.69 9.36 100.00
1998-99 72.93 0.00 12.98 2.08 12.00 100.00
1999-00 77.11 0.00 9.47 1.26 12.16 100.00
2000-01 74.15 0.00 13.47 1.85 10.52 100.00
2001-02 72.88 0.00 17.31 0.95 8.86 100.00
2002-03 70.14 0.00 16.00 1.53 12.33 100.00
2003-04 59.40 0.00 27.92 1.66 11.02 100.00
2004-05 61.87 0.00 27.37 0.89 9.88 100.00
2005-06 75.14 0.00 10.41 141 14.42 100.00
2006-07 75.85 0.00 11.00 1.16 11.99 100.00
2007-08 72.89 0.00 14.59 1.07 11.45 100.00
2008-09 69.42 0.00 16.10 1.10 14.61 100.00
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Appendix VI: Trends in total cost (operational+ fixed) of paddy cultivation (CACP) in Punjab, 1981-820 2008-09

(Rs/ha)
Year Operational cost Fixed Cost Total Cost Operational cost | Fixed Cost Total Cost
Per cent share

1981-82 3632.49 1841.4 5473.89 66.36 33.64 100.00
1982-83 3643.23 2162.59 5805.82 62.75 37.25 100.00
1983-84 4068.7 2413.71 6482.41 62.77 37.23 100.00
1984-85 4506.06 2510.25 7016.31 64.22 35.78 100.00
1985-86 4190.2 2449.78 6639.98 63.11 36.89 100.00
1986-87 4400.12 2990.09 7390.21 59.54 40.46 100.00
1987-88 4678.91 3168.9 7847.81 59.62 40.38 100.00
1988-89 4503.06 3181.65 7684.71 58.60 41.40 100.00
1989-90 4704.06 4081.59 8785.65 53.54 46.46 100.00
1990-91 5727.63 4354.79 10082.42 56.81 43.19 100.00
1991-92 5867.31 4523.49 10390.8 56.47 43.53 100.00
1992-93 6615.43 6053.78 12651.21 52.29 47.85 100.00
1993-94 7795.54 6798.09 14593.63 53.42 46.58 100.00
1994-95 8369.58 6878.91 14248.49 58.74 48.28 100.00
1995-96 8429.26 7099.94 15526.6 54.29 45.73 100.00
1996-97 10194.66 7772.19 17966.85 56.74 43.26 000.0
1997-98 9559.43 9433.58 18993.01 50.33 49.67 100.00
1998-99 10729.04 8397.13 19126.17 56.10 43.90 000.0
1999-00 11415.43 9704.01 21119.44 54.05 45.95 000.0
2000-01 11793.35 10512.44 22305.79 52.87 47.13 0000.
2001-02 12325.1 11252.29 23577.39 52.28 47.72 000.0
2002-03 17748.61 11600.09 29348.7 60.47 39.53 000.0
2003-04 15599.56 13326.68 28926.24 53.93 46.07 0000.
2004-05 16763.94 15006.44 31770.38 52.77 47.23 0000.
2005-06 15538.98 14470.51 30009.49 51.78 48.22 0000.
2006-07 15096.24 15287.88 30384.12 49.68 50.32 0000.
2007-08 16013.57 18767.63 34781.2 46.04 53.96 000.0
2008-09 20970.94 24320.3 45291.24 46.30 53.70 000.0
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Appendix VII

Coordinator's Comments on the Draft Report

Title of the draft report examined:
Assessment of Pre and Post Harvest Losses in Vidhdd?addy Crops in Punjab
Date of receipt of the Draft report: 8 November 2012
Date of dispatch of the commentslil December 2012
Comments on the Objectives of the study:
All the objectives of the study have been addressed
Comments on the methodology

Common methodology proposed for the collectioniefifdata and tabulation of results
has been followed. However, some changes are szhtarbe made in a few tables.

Comments on analysis, organization, presentation &t

Since the composition of the state economy is piteslein percentage terms in Table 1.2,
the Table 1.1 containing absolute number is redoindad hence it may be removed.
Similarly, Table 1.3 and Table 1.4 provide absokatie of GSDP in current prices and
their per cent distribution, respectively are regjuired.

Chapter 2, Section 2.2 deals with changes in astisprofitability of wheat and paddy.

Analysis of the changes in costs based on the Cé@3Pitems is quite interesting. But,

these costs are given in aggregate terms. A meéeepnetation of these items does not
throw much light on the changes in individual ctstns. Therefore, it would be useful to
present the per cent share of individual cost itéike land, labour, fertilizers, pesticides

etc.) in order to better understand which cost #tere driving the cost of production in

the state of Punjab over time.

In Chapter 3, Table 3.4 provides data on sourdeightion by percentage of households
having access to irrigation. However, it is bett@rprovide these figures in terms of
percentage of net operated area.

It appears from the Table 4.1, Table 4.3, Tableathd Table 4.5 provided in the Chapter
4 that incidence of pests and diseases on whegpaaly is low and hence low reported
loss. It therefore, needs to be emphasized ingpert that whether low incidence is due
to efficient crop management through agronomic tgres by the farmers, varietal
characteristics or any other factors.

Table 4.5 and Table 4.6 reports magnitude of cogs.|But, in both the tables actual
production with attack does not match with yieldadaresented in Table 3.7. Yield data
need to be checked and corrected accordingly. Whiisalso lead to making changes in
loss estimates.
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(vi)

(vii)

In Table 5.1 (Chapter 5), for manually and mechalhicharvested, work out the
percentages across stages of harvest by each tyjpareesting methods. That is, 100
should add up to manual harvesting separately. sSSthe case for the mechanical
harvesting.

Section 5.2, p.64 and also Table 5.3 should be feddio incorporate loss during
threshing and winnowing by mechanical methodss Itlear from the discussion that no
manual threshing has been reported by the samphefa. However, there might be cases
of mechanical threshing and winnowing of paddy amdeat. Therefore, instead of
reporting of no manual threshing in the Section lfbrmation on mechanical threshing
and winnowing should be provided.

(viii) The reported loss of grains during transportatind handling (Table 5.4, Table 5.5 and

7.

Table 5.8) is very low (59g/qtl of wheat and 63bfft paddy). Authors may provide
possible reasons for such efficient transportasiod handling of wheat and paddy by the
farmers in the study. Authors are also requestedltmk at the data and calculate the loss
for further confirmation. Similarly, estimates afagn loss during storage should also be
recalculated.

Overall view on acceptability of report

Authors are requested to incorporate all the conisnand submit the final report for
consolidation.
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Appendix VIII

ACTION TAKEN ON THE COMMENTS BY AERC, LUDHIANA

‘Assessment of Pre and Post Harvest Losses in Wheatd Paddy Crops in Punjab

The report has been revised in the light of comments/obgersasuggestions received from the coordinating

centre. Point wise reply is as under:

(i)

(ii)

(iii)
(iv))
V)

(vi)
(vii)
(viii)

The additional information presented in chapfe over and above the coordinator’s
requirements has been incorporated keeping in tewelevance for readers of the state.
Hence tables 1.1 to 1.4 have been retained irefhert.

Discussion regarding individual cost items wheat and paddy cultivation (CACP) has
been incorporated as desired and detailed cosk hugdnas been appended (Appendix I-
V).

Suggestion incorporated

Suggestion incorporated

The yield data presented in Table 3.7 havenloedculated by dividing the total production

on the selected farms by operational area undesrtdpe On the contrary, the data on actual
and normal production in Tables 4.5 and 4.6 hawn lestimated on the perception of the
sample farmers in case there was no major prodiyctoss due to insect, pest, diseases
and weeds incidence and vice versa. Thereforefjghees in these tables may not exactly
match but are almost at par.

Suggestion incorporated

Suggestion incorporated

Estimated transportation and storage losde=xcked and found correct.

(D.K. Grover)

AERC, Ludhiana
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