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1. Introduction:

In the context of National Food Security Bill 2013, which is considered to be 
the world’s largest experiment in ensuring food security to poor (it intends to 
meet the food needs of 75 per cent of total rural and 50 per cent of total urban 
households), production performance of food grains and its adequate 
generation of marketed surplus assume greater significance. In the absence of 
adequate surplus of food grains, the development process of a country can be 
adversely affected. The quantum of marketed and marketable surplus 
generated by different strata of farmers is likely to differ from year to year, 
from region to region in same year and farm to farm in same region. All the 
produce of food grains is not available for sale because part of it is retained by 
producers for home consumption and other purposes. Hence, two concepts 
viz., “Marketable Surplus” and “Marketed Surplus” are coined to ascertain the 
quantity of produce available for marketing and actually quantity marketed. 
For feeding of our 1.24 billion population (2011), it is important to understand 
the latest behaviour pattern of marketable and marketed surplus of food grains 
as well as variables affecting it, so as to frame sound policies in respect of 
marketing, prices, import and export of food grains. During 1996-1999, 
Directorate of Marketing and Inspection (DMI) had conducted nationwide 
survey for estimation of marketed surplus and post harvest losses for all 
important food grain crops. In post 1999 era, significant changes took place in 
crop pattern, retention pattern, dietary habits, marketing pattern etc. The 
estimates generated from the survey in 1996-1999 are not reflecting recent 
changes and has become obsolete. 

Recognizing the need of conducting fresh survey for generating reliable and 
update estimates not only on marketed surplus of food grains but also on 
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Table 1: 
List of Selected Districts, Blocks, Villages & Number of Sample HHs

Sl. Agro-Climatic Zone
Selected MF SF SMF MDF LF All

District Block/ Tehsil Villages

1
III b-Flood prone 
eastern plain zone

Alwar

Alwar
Shahpura

5 25 14 12 2 58
Malakheda

Tijara
Malekpurturk

12 28 10 5 2 57
Mainaki

District's Total 17 53 24 17 4 115

2
I b-
Irrigated north 
western plain zone

Hanumangarh

Nohar
Parlika

2 10 16 22 8 58
Dalpatpura

Bhadra
Karanpura

3 15 13 25 2 58
ChhaniBadi

District's Total 5 25 29 47 10 116

3
II a-
Transitional plain of
 luni basin zone

Churu

Churu Untwalia 0 7 10 7 5 29

TaraNagar

Mikhala

2 9 18 42 16 87Bhanil

Buchawas

District's Total 2 16 28 49 21 116

4
IV a-
Sub humid 
southern plain zone

Chittorgarh
Kapasan

Rupakheri
4 17 15 10 6 52

Singhpur

District's Total 4 17 15 10 6 52

5
IV b-
Humid southern
 plain zone

Udaipur
Bhinder

Khetakhera
5 18 15 14 2 54

Menar

District's Total 5 18 15 14 2 54

6 Total Sample HHs. 33 129 111 137 43 453

Note: MF=Marginal (<1ha.), SF=Small (1-2 ha.), SMF=Semi-Medium (2-4 ha.), MDF=Medium (4-10 
ha.), LF=Large (>10 ha.) Farmers.
Source: Field survey

crucial items like retention for family consumption, seed, feed, wastage, post 
harvest losses etc., and to examine factors influencing the marketed surplus for 
four main food grain crops viz., bajra, wheat, maize and gram in Rajasthan 
state, we undertook this study with following objectives. 

The main objectives of the study were:

i) To estimate marketable and marketed surplus for Wheat, Bajra, Maize 
and Gram crops in Rajasthan.

ii) To estimate proportion of farm production as retention for consumption, 
seed, feed, wages and other payments in kind etc. for selected crops.

iii) To examine role of various factors such as institutional, infrastructural, 
socio-economic etc. in influencing decision of households about 
marketed surplus. 

2. Data and Methodology:

The data used in this study have been collected from both secondary and 
primary sources. The study is confined to four major food grain crops of 
Rajasthan state namely wheat, bajra, gram and maize. For primary survey, at 
first stage, five districts namely Alwar, Chittorgarh, Churu, Hanumangadh and 
Udaipur were selected considering their production share of study crops in 
state’s total production. Selected districts also represent distinct agro-climatic 
regions of the state. At second stage as shown in Table 1, total 8 blocks from 
these five districts were selected purposively on the basis of their production 
and area devoted to crops under analysis. At third stage, two sample villages 
from each selected block (total 16 villages) were selected purposively in 
consultation with block agriculture officer (Table 1). Finally, from each 
selected village, at least 25 cultivator households who had grown at least one 
crop out of the four crops in reference year and comprising marginal (<1 ha), 
small (1-2 ha), semi-medium (2-4 ha), medium (4-10 ha) and large (> 10 ha) 
farm size groups were selected using prescribed criteria. While during 
household survey, care was taken to select those households who had grown 
more number of crops covered under study. Overall, total 453 sample 
households comprising of 33 marginal, 129 small, 111 semi-mediums, 137 
medium and 43 large farmers were selected for this survey (Table 1). Out of 
453 selected households, 300, 293, 213 and 118 households had grown bajra, 
wheat, gram and maize crops respectively. The primary data were collected by 
recall method by canvassing a pre-designed schedule for agricultural year 
2011-2012.

3  Findings from Field Survey Data:

3.1 Socio-Economic Profile of Sample Households:

• Average size of family for sample farmer households was estimated to be 
7.96 persons consisting of 4.14 males and 3.81 females. Positive 
correlation was found between family size and farm size. Out of the total 
sample households, 98.90 percent households had male as a family head 
and average age of head of the family was 47 years. Average year of 
schooling of head of households was 7.07 years, with the highest years of 
schooling in case of large farmer (8.58 years) and the lowest was in case 
of marginal farmer (6.21 years). Out of total sample farmers, 91.61 
percent had agriculture and 7.51 percent had service as their main 
occupation. The majority of sample households were found to have more 
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than one subsidiary occupation i.e. 82.16 percent had dairy and 31.58 
percent had farm labour as their subsidiary occupation. Of the total 
sample households, 65.56 percent and 20.09 percent households 
belonged to other backward classes (OBC) and general castes 
respectively. 

• On an average, size of operational land holding per sample household 
was worked out to be 4.62 ha comprising of 2.79 ha unirrigated and 1.83 
ha irrigated land. Across farm size groups, figure was 0.55 ha for MF, 
1.53 ha for SF, 3.05 ha for SMF, 6.35 ha for MDF and 15.59 ha for LF. 
Overall, average size of land holding across selected districts varied 
widely. It varies from 2.74 ha in Alwar to 6.41 ha in Churu district, while 
same was 4.56 ha in Chittorgarh, 5.27 ha in Hanumangadh and 3.46 ha in 
Udaipur. Overall, average size of land holding was highest at 6.17 ha for 
gram growers whereas lowest was for maize growers (4.14 ha). It was 
4.98 ha for bajra growers and 4.27 ha for wheat growers.

• All the categories of sample households reported incidences of leasing in 
land on small scale. Overall, 47 households (10.38%) had taken land on 
lease. Of the total operational area of sample households. 3.92 percent 
was leased-in area. From the sample farmers who had leased-in land, 
80.85 percent had taken it on terms of sharing 50 percent of crop-
production (net of paid out expenses)and rest had taken land on lease by 
paying fix money as rental value. 

• Many sample farmers used more than one sources for crop irrigation. 
The sample farmers who had no own irrigation sources, availed hired 
irrigation. Overall, 66.45 percent sample households availed irrigation 
water from different sources. Wells/Tube wells were the major source 
used for crop irrigation. About 20.97 percent households used canal 
irrigation.

• Overall, per sample household, total livestock units were 4.65 
comprising of 1.26 cattle, 1.92 buffaloes and 1.47 others. Category-wise 
number of buffalo units per household increased with the farm size. 
Overall, the average investment per hectare on farm machineries and 
attached implements by sample households was of Rs 38469. Of the total 
investment, highest investment of Rs.24114 (62.68%) was on tubewells/ 
borewells followed by Rs 1145(29.83%) on tractor and its attached 
implements.

• Overall, average gross cropped area (GCA) per household worked out to 
be 6.35 ha. Category -wise, it was 0.93 ha. for MF, 2.46 ha. for SF, 4.70 
ha. for SMF, 9.20 ha. for MDF and 19.23 ha. for LF. Of the GCA, 59.28 

percent area devoted to kharif crops and 40.58 percent to rabi crops. 
Among kharif crops, bajra was most important food grain crop and 
occupied 16.42 percent of GCA. Other important kharif food grain crops 
were moong (5.14%), maize (3.76%), and moth bean (1.69%). In non-
food crops, guar seed was most important which alone occupied 18.13 
percent of GCA. Cotton (4.75%) and soybean (4.20%) were other 
important kharif crops of selected districts. Among rabi crops, wheat and 
gram were most important food grain crops claiming 13.2 and 19.44 per 
cent of GCA respectively, Rapeseed and mustard was most important 
oilseed crop of rabi and it accounted for 6.60 percent of GCA. Overall, 
cropping intensity of selected households was 141 percent.

3.2 Crop Productivity

• As size of crop output on the farm constitutes the basis of the farmer’s 
marketable and marketed surplus, an analysis of production and 
productivity of important crops grown on sample farms would be of 
great help. The productivity of various crops sown on the sample farms 
have been given in Table 2. For bajra, yield per hectare decreasing with 
increase in farm size, which indicates inverse relationship. For maize, 
wheat and gram, no such trend witness. Significant inter-districts 
variation observed in the yield of study crops. Across farm size, 
variations also noticed in the yield level of study crops. Productivity of 
almost all crops found lowest in Churu district compared to that with 
other selected districts.

Table 2: 
Average Productivity of Major Crops Grown by Selected Households  

No. Season/ Crops
Productivity (Qtl./ha.)

Marginal Small Semi-Medium Medium Large All

 Kharif 

1 Bajra 15.49 15.45 8.33 9.44 7.76 9.56

2 Maize 24.91 22.39 18.80 22.65 24.89 21.79

3 Jowar 7.94 8.51 9.19 9.26 10.17 9.35

4 Guar 9.60 8.79 8.87 7.51 5.48 7.03

5 Cotton 5.36 5.44 5.30 4.77 5.05 5.05

6 Moong 6.00 5.99 4.28 4.95 5.56 5.12

7 Moth 6.00 6.41 4.68 4.44 3.71 4.21

8 Soybean 10.00 13.31 13.56 13.97 20.22 16.33

 Rabi

1 Gram 8.85 9.15 8.08 8.44 8.47 8.43

2 Barley 16.00 25.57 32.20 32.19 25.43 28.82

3 Rapeseed 13.68 15.40 17.03 13.62 16.34 15.17

4 Wheat 31.75 34.06 39.81 35.68 34.00 35.86

Source: Field survey Data.
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3.3 Total Availability of Selected Crops with Sample Households

Category-wise per sample household carry over stock of previous year 
production, and net available quantity of selected crops during reference year 
was as below Table 3. 

a) Bajra: Overall, per bajra growing household, total availability of bajra 
during reference year was 18.93 quintal. The beginning stock of bajra 
was 3.45 qtl and across farm size, it varied from 2.09 qtl for MF to 4.93 
qtl for LF. Overall, an average production per household was 15.48 qtl 
and across farm size, it ranged from 6.24 qtl for MF to 33.04 qtl for LF. 
The total availability of bajra during reference year with marginal, small, 
semi-medium, medium and large farm households was 8.33, 14.72, 
14.04, 21.30 and 37.97 qtl/ hh respectively. Except semi-medium 
households, availability of bajra is moving up with increase in the farm 
size.

b) Maize: Overall, on an average per maize grower household, total 
availability of maize during reference year was 21.28 qtl which 
comprised of 0.74 qtl as beginning stock and 20.54 qtl as production 
during the reference year. Total availability of maize per household 
varied from 9.58 qtl for MF to 53.11 qtl for LF. Total availability of maize 
per household and farm size is positively correlated.

c) Wheat: Overall, on an average per wheat grower household, stock of 
wheat at the beginning of year was 8.60 qtl which ranged from 4.60 qtl 
for MF to 21.38 qtl for LF. Overall, an average wheat production during 
the year was 47.49 qtl. Hence, total availability of wheat production 
during the year was 56.09 qtl/ hh. Across different farm sizes, total wheat 
availability per household varied from 17.93 qtl for MF to 135 qtl for LF. 
Positive correlation seen between size of wheat availability and farm 
size.

d) Gram: Overall, on an average, total availability of gram per gram 
growing household was 24.48 qtl which comprised of 22.76 qtl 
production during the reference year and 1.72 qtl beginning stock. 
Across farm size, data reveals significant variation in total availability of 
gram. It was only 3.84 qtl for MF and 54.99 qtl for LF. Availability of 
gram with household has been increasing with increase in farm size.

No. Farm Size No. of hhs.
Availability of Selected Crops (Qtl. /hhs.)

Beginning Stock (1) Production (2) Net Availability (1+ 2)

a. Bajra

1 Marginal 18 2.09 6.24 8.33
2 Small 80 3.18 11.54 14.72
3 Semi-Medium 69 2.64 11.41 14.04
4 Medium 100 3.99 17.32 21.30
5 Large 33 4.93 33.04 37.97
  All 300 3.45 15.48 18.93

b. Maize
1 Marginal 9 0.22 9.36 9.58
2 Small 38 0.70 10.37 11.07
3 Semi-Medium 33 0.44 20.85 21.28
4 Medium 29 1.01 27.38 28.39
5 Large 9 1.67 51.44 53.11
 All 118 0.74 20.54 21.28
c. Wheat
1 Marginal 21 4.60 13.33 17.93
2 Small 100 5.33 24.12 29.45
3 Semi-Medium 70 8.20 47.92 56.12
4 Medium 79 10.43 66.45 76.88
5 Large 23 21.38 113.91 135.29
 All 293 8.60 47.49 56.09

d. Gram
1 Marginal 5 0.51 3.33 3.84
2 Small 35 2.27 7.27 9.54
3 Semi-Medium 46 0.96 15.23 16.19
4 Medium 95 0.77 24.03 24.81
5 Large 32 5.18 49.81 54.99
 All 213 1.72 22.76 24.48

Table 3: 
Category-wise Per HHs Availability of Selected Crops during  2011-12  

Source: Field Survey Data.

4. Retention Pattern of Selected Crops

For determination of marketable surplus and distress sales, there is a 
need to ascertain level of compulsory retentions from production by producer 
for different purposes namely self consumption, farm and feed needs, payment 
in kind etc. Here, retention pattern analyzed in relation to farm size for each 
study crop.  Purpose-wise retention of bajra, gram, maize and gram production 
by the sample households is given in Table. The purpose-wise percentage share 
of retention to total production is given for selected crops in Table 4.

a) Bajra: Overall, on an average total retention of bajra per household was 
4.72 quintals, out of which 80.25 percent (3.79 qtl) was retained for self 
consumption, 15.94 percent (0.75 qtl) retained for feed purpose and 1.96 
percent (0.09 qtl) for seed purpose. Quantity used for payment in kind 
and other purpose was negligible. For marginal, small, semi-medium, 
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and other purpose was negligible. For marginal, small, semi-medium, 
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medium and large farmers, the total bajra quantity retained was 2.96, 
4.09, 3.54, 5.57 and 7.11 qtl per household respectively. For all size farm 
categories, major and significant proportion of total retention was for 
self consumption purpose followed by use for feeding animals. Except 
semi-medium farms, size of total retention of bajra and farm size are 
found positively correlated.

Overall, total retention of bajra (4.72 qtl) per household accounted for 
30.48 percent of total farm production. Purpose-wise retention for self 
consumption, feed and seed accounted for 24.46, 4.86 and 0.60 percent 
of bajra production respectively (Table 4). It is discernible from table 
4.12.1 that sample households of all the farm categories purchased small 
quantity of bajra for home consumption purpose from the market or 
fellow farmers by paying higher market price. This has been mainly due 
to distress sale by few households under the pressure of immediate cash 
needs and some households purchased deshi bajra from the market for 
home consumption and sold grown bajra H.B. 

b) Maize: Table 4 reveals that overall, total retention of maize quantity per 
household was 3.52 quintals, out of which 2.93, 0.38 and 0.19 quintals 
constituting 83.17, 10.70 and 5.29 percent of the total retention was kept 
for self consumption, seed and feed purpose respectively. The quantity 
retained for kind payment and other purpose was negligible. The maize 
quantity retained by marginal, small, semi-medium, medium and large 
farmers was 1.78, 2.16, 3.78, 3.82 and 9.11 qtl respectively. The data 
further reveals direct positive relationship between farm size and total 
retention of maize quantity (Table 4). Overall, total retention of maize 
(3.52 qtl) accounted for only 17.16 percent of total maize production on 
farms (Table 4). Across different farm categories, it varied from 20.86 
percent for small farmers to 13.95 for medium farmers (Table 4). 
Purpose-wise retention for self consumption, seed and feed accounted 
for 14.27, 1.84 and 0.91 percent of maize production respectively. Owing 
to distress sale and varietal difference in diet taste, few households of 
different farm categories purchased deficient quantity of maize require 
for self consumption from the open market (Table 4) by paying higher 
price.

c) Wheat: Purpose-wise retention of wheat production per wheat growing 
household have been given in Table 4.12.1. Overall, total retention was 
18.41 quintals of which 14.88 quintals (80.85%) and 1.74 quintals 

(9.46%) retained for self consumption and feed purpose respectively. 
About 1.08 quintals (5.86%) retained for seed purpose. In all farm size 
categories, major proportion was retained for self consumption varying 
from 87.94 percent for marginal farmers to 76.63 percent for medium 
farmers. Wheat quantity retained by marginal, small, semi-medium, 
medium and large farmers was 5.84, 9.42, 19.46, 24.17 and 45.92 
quintals respectively. This shows positive correlation between farm size 
and retention of wheat quantity (Table 4).
Overall, total retention of wheat quantity per household (18.41 qtl) 
accounted for 38.75 percent of total farm production of wheat (Table 4). 
As wheat is most important staple diet of the people, percentage of total 
retention of wheat is higher compared to other food grain crops. Purpose-
wise,  average quantity  of wheat  retained for  self  consumption,  feed,  
seed and  kind payment accounted for 31.33, 3.66, 2.27 and 0.76 percent 
of wheat production (Table 4)  respectively. Across various farm size 
categories, percentage of wheat production retained for different usage 
varied from 36.37 percent for medium farmers to 43.82 percent for 
marginal farmers. Some farmers belonging to different farm categories 
retained less quantity than the quantity actually required for home 
consumption during the year. Hence, they make up deficit with the help 
of market purchase by paying higher price.

d) Gram: Item-wise retentions of gram production per gram growing 
household is given in Table 4. Overall, total retention of gram per 
household was of 2.18 quintals of which 1.41 quintals (64.76%) were for 
self consumption, 0.64 quintals (29.35%) for seed usage and 0.10 
quintals (4.19%) for feed. For marginal, small, semi-medium, medium 
and large farm categories, quantity of gram retained was 0.80, 1.08, 1.76, 
2.29 and 3.84 quintals respectively. Of the total gram quantity retained, 
major proportion was retained for self consumption. The total quantity of 
gram retained for different usage rises with the rise in farm size. Gram is 
used for consumption but not very often. It is used once or twice a week. 
Hence proportion of gram quantity retained for self consumption was 
less than as compared to same for wheat and bajra.

Overall, total retention of gram per household accounted for 9.56 percent 
of total gram production (Table 5). Purpose-wise retained quantity of 
gram for self consumption, seed and feed usage were accounted for 6.19, 
2.80 and 0.43 percent of gram production respectively. The percentage 
share of total retention of gram in total production declined with the 
increase in farm size
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No. Farm Size

Requirement for Self-
consumption

Seed Feed
Given to 
friend & 
relative

Others
 Payments 

in Kind

 Total  
Retention 

(1+4+5+6+7
+8)

Retention
(Qtl /hhs)

Purchased

Qty. Price*

(1) (2) (3) (4) (5) (6) (7) (8) (9)

a. Bajra

1 Marginal 2.82 1.42 1000 0.00 0.13 0.00 0.01 0.00 2.96

2 Small 3.14 0.41 1075 0.09 0.76 0.04 0.07 0.00 4.09

3 Semi-Medium 3.12 0.49 1043 0.02 0.34 0.03 0.02 0.00 3.54

4 Medium 4.25 0.25 1060 0.16 1.06 0.06 0.05 0.00 5.57

5 Large 5.87 0.33 1050 0.10 1.02 0.01 0.02 0.09 7.11

6 All 3.79 0.43 1037 0.09 0.75 0.04 0.04 0.01 4.72

b. Maize

1 Marginal 1.78 0.33 1050 0.00 0.00 0.00 0.00 0.00 1.78

2 Small 1.91 0.43 943 0.21 0.01 0.00 0.00 0.04 2.16

3 Semi-Medium 3.32 0.15 950 0.33 0.14 0.00 0.00 0.00 3.78

4 Medium 2.95 0.69 1000 0.53 0.34 0.00 0.00 0.00 3.82

5 Large 6.94 0.00 0 1.17 0.78 0.22 0.00 0.00 9.11

6 All 2.93 0.38 967 0.38 0.19 0.02 0.00 0.01 3.52

c. Wheat

1 Marginal 5.14 2.67 1246 0.10 0.50 0.09 0.02 0.04 5.84

2 Small 8.10 1.27 1263 0.40 0.70 0.10 0.09 0.04 9.42

3 Semi-Medium 15.21 3.16 1270 1.50 2.00 0.14 0.25 0.31 19.46

4 Medium 18.52 3.60 1321 1.50 2.60 0.37 0.23 0.97 24.17

5 Large 39.79 5.91 1312 2.20 3.60 0.13 0.11 0.13 45.92

6 All 14.88 2.82 1289 1.10 1.70 0.19 0.16 0.36 18.41

d. Gram

1 Marginal 0.62 0.00 0 0.10 0.00 0.00 0.02 0.00 0.80

2 Small 0.80 0.04 3200 0.20 0.10 0.00 0.02 0.00 1.08

3 Semi-Medium 1.27 0.01 3000 0.40 0.10 0.00 0.02 0.00 1.76

4 Medium 1.60 0.04 3325 0.60 0.10 0.02 0.02 0.00 2.29

5 Large 1.83 0.01 3200 1.80 0.30 0.01 0.02 0.00 3.84

6 All 1.41 0.03 3238 0.60 0.10 0.01 0.02 0.00 2.18

Table 4: 
Purpose-wise Retention of Selected Crops by the Sample Households            

Note: *Price in Rs. /Qtl.
Source: Field Survey data.

Sr.No. Farm Size

Self-
consumption

Seed Feed
Given to friend 

& relative 
Others

Payments in 
Kind Qty.

Total Retention 
(1 to 6)

1 2 3 4 5 6 7

a. Bajra

1 Marginal 45.24 0.00 2.14 0.00 0.09 0.00 47.46

2 Small 27.20 0.76 6.55 0.34 0.57 0.00 35.42

3 Semi-Medium 27.38 0.19 3.00 0.27 0.16 0.00 31.00

4 Medium 24.53 0.92 6.10 0.33 0.26 0.00 32.15

5 Large 17.76 0.29 3.07 0.04 0.07 0.28 21.52

6 All 24.46 0.60 4.86 0.24 0.26 0.06 30.48

b. Maize

1 Marginal 19.00 0.00 0.00 0.00 0.00 0.00 19.00

2 Small 18.38 1.98 0.13 0.00 0.00 0.38 20.86

3 Semi-Medium 15.92 1.58 0.65 0.00 0.00 0.00 18.15

4 Medium 10.77 1.93 1.26 0.00 0.00 0.00 13.95

5 Large 13.50 2.27 1.51 0.43 0.00 0.00 17.71

6 All 14.27 1.84 0.91 0.08 0.00 0.06 17.16

c. Wheat

1 Marginal 38.54 0.68 3.46 0.68 0.14 0.32 43.82

2 Small 33.57 1.68 2.90 0.40 0.36 0.16 39.06

3 Semi-Medium 31.73 3.17 4.26 0.30 0.52 0.65 40.61

4 Medium 27.87 2.23 3.91 0.56 0.34 1.46 36.37

5 Large 34.93 1.91 3.14 0.12 0.10 0.11 40.31

6 All 31.33 2.27 3.66 0.39 0.34 0.76 38.75

d. Gram

1 Marginal 18.64 3.61 1.20 0.00 0.60 0.00 24.05

2 Small 11.02 2.55 1.00 0.04 0.24 0.00 14.85

3 Semi-Medium 8.31 2.42 0.71 0.01 0.11 0.00 11.57

4 Medium 6.67 2.45 0.23 0.09 0.09 0.00 9.53

5 Large 3.66 3.51 0.50 0.01 0.03 0.00 7.72

6 All 6.19 2.80 0.43 0.05 0.09 0.00 9.56

Table 5: 
Purpose-wise Percentage Share of Retention of Selected Crops to 

Total Farm Production    

Note: Figure denotes percentage to total Farm production of respective crop.
Source: Field Survey data.

(Per hhs.)
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2 Small 11.02 2.55 1.00 0.04 0.24 0.00 14.85

3 Semi-Medium 8.31 2.42 0.71 0.01 0.11 0.00 11.57

4 Medium 6.67 2.45 0.23 0.09 0.09 0.00 9.53

5 Large 3.66 3.51 0.50 0.01 0.03 0.00 7.72

6 All 6.19 2.80 0.43 0.05 0.09 0.00 9.56

Table 5: 
Purpose-wise Percentage Share of Retention of Selected Crops to 

Total Farm Production    

Note: Figure denotes percentage to total Farm production of respective crop.
Source: Field Survey data.

(Per hhs.)
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5. Production Losses During Different Harvesting Operations

The quantitative and percent losses of production during different stages 
of harvesting i.e. harvesting, threshing and winnowing for selected crops have 
been displayed in Table 6. Sample farmers used both, manual and mechanical 
methods to carry out different operations. During harvesting of crop, the losses 
occurred as some of ears or grains from ears fell on ground due to defective 
machine operation or shattering. Similarly during threshing, losses of produce 
occurred owing to some grains goes with straw and some mixes with dirt in the 
threshing process.

a) Bajra: Overall, per household total losses of bajra production during 
different harvesting operations turned out to be 36.20 kg which was 2.34 
percent of total production. For bajra, entire harvesting operation 
performed manually whereas entire threshing operation performed 
mechanically. Of the total losses of 36.20 kg, losses during crop 
harvesting accounted for 20.68 kg (57.13%) which was 1.34 percent of 
total production.  And losses during threshing accounted for 15.52 kg 
(42.87%) which was 1.00 percent of total production (Table 6). 
Category-wise, percentage of total losses of bajra production during 
different harvesting operations was 2.77, 2.32, 2.65, 2.20 and 2.30 
percent for MF, SF, SMF, MDF and LF respectively (Table 6).

b) Maize: For Maize entire harvesting operation carried out manually 
whereas for threshing, farmers opted for both, manual as well as 
mechanical operations. Overall, per household total losses of maize 
production during different harvesting operations worked out to be 36.79 
kg which was 1.79 percent of the total production of maize. Of the total 
losses of 36.79 kg, losses of 18.73 kg. (50.91%) and 18.06 kg (49.09%) 
occurred during manual and mechanical operations respectively. Of the 
total maize production, 0.64, 1.06, and 0.09 percent losses occurred at 
harvesting, threshing and winnowing stages respectively. Category-wise 
total losses of production vary from 1.35 percent for LF to 2.74 percent 
for SF (Table 6).

c) Wheat: Overall, per household total losses of wheat production during 
different harvesting operations worked out to be 58.71 kg which was 
only 1.24 percent of total wheat production. Of the total losses, 50.22 
percent (29.49 kg.) occurred during mechanical operation and 49.78 
percent occurred during manual operation. For manual operation, losses 
occurred only during harvesting of produce as threshing operation 

carried out mechanically. For mechanical operation, losses occurred 
during harvesting and threshing stage. Of the total wheat production, 
0.71 and 0.53 percent losses reported at harvesting and threshing 
operation respectively. Category-wise percentage of production losses 
was 2.72, 2.18, 1.44, 0.96, and 0.50 for MF, SF, SMF, MDF and LF 
respectively. Thus, percentage of total losses at different harvesting 
stages declining with the increase in farm size giving indication of 
inverse relationship (Table 6).

d) Gram: Overall, average total losses of gram production during various 
harvesting operations was of 34.80 kg which was 1.53 percent of total 
gram production. Of the total losses of 34.80 kg losses occurred at 
harvesting was 19.39 kg (55.31%) and at threshing was 14.65 kg. 
(42.10%). Of the total production losses of 34.80 kg, losses occurred 
during manual operation was 21.31 kg. (61.24%) and during mechanical 
operation was 13.49 kg. (38.76%). The percentage of losses to total 
production was highest at 6.55 percent for marginal and least at 1.24 per 
cent for large farmers. Across farm size, percentage of losses to total 
production moving downward with rise in farm size indicating inverse 
relationship (Table 6).

Table 6: 
Production Losses at different Stages of Harvest of Selected Crops   

(Qty. in Qtl. /hhs.)

 Sr. No. Farm Size Mode/ Method
Losses (in Qty.) % losses to total 

productionHarvesting Threshing Winnowing Total 

a. Bajra

 1 Marginal

Manual 0.1044 - - 0.1044 (1.67)

Mechanical - 0.0683 - 0.0683 (1.10)

Total 0.1044 0.0683 - 0.1728 (2.77)

 2 Small 

Manual 0.1524 - - 0.1524 (1.32)

Mechanical - 0.1159 - 0.1159 (1.00)

Total 0.1524 0.1159 - 0.2683 (2.32)

3 Semi- Medium

Manual 0.1543 - - 0.1543 (1.35)

Mechanical - 0.1477 - 0.1477 (1.29)

Total 0.1543 0.1477 - 0.302 (2.65)

 4 Medium

Manual 0.2152 - - 0.2152 (1.24)

Mechanical - 0.1661 - 0.1661 (0.96)

Total 0.2152 0.1661 - 0.3812 (2.20)

 5 Large

Manual 0.4794 - - 0.4794 (1.45)

Mechanical - 0.2806 - 0.2806 (0.85)

Total 0.4794 0.2806 - 0.76 (2.30)

 6 All

Manual 0.2068 - - 0.2068 (1.34)

Mechanical - 0.1552 - 0.1552 (1.00)

Total 0.2068 0.1552 - 0.362 (2.34)
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Note: Figures in Parenthesis indicates Percent of losses to average production of respective category/crops
Source: Field Survey data.

6. Production Losses During Transportation at Producer’s Level

Wastages/Losses of crop produce at producer’s level also occurred 
during transportation of produce from field to threshing floor and field/ storage 
to market. Production losses also occurred due to lack of proper handling of the 
produce during packing and transportation process. Majority farmers used 
head load mode for transportation of produce from field to threshing floor. 
Common mode of transport of surplus produce from farm/ storage to market 
was bullock/ camel carts, tractor-trolley and tempo (3 wheeler vehicle). 
Majority farmers carried out their marketed surplus to the market place in 
gunny/ polyethylene bag packing. Losses occurred during packing, shattering, 
loading and unloading of produce are considered here as a part of 
transportation losses. Table 7 shows per household losses occurred during 
transportation stages and handling of marketed surplus produce.

b. Maize 

 1 Marginal

Manual 0.0689 0.0456 0.0289 0.1433 (1.53)

Mechanical - 0.0178 - 0.0178 (0.19)

Total 0.0689 0.0633 0.0289 0.1611 (1.72)

 2 Small 

Manual 0.0903 0.055 0.0345 0.1797 (1.73)

Mechanical - 0.1042 - 0.1042 (1.00)

Total 0.0903 0.1592 0.0345 0.2839 (2.74)

 3 Semi- Medium

Manual 0.1294 0.0326 0.0103 0.1723 (0.83)

Mechanical - 0.1945 - 0.1945 (0.93)

Total 0.1294 0.2271 0.0103 0.3668 (1.76)

 4 Medium

Manual 0.1572 0.03 0.0083 0.1955 (0.71)

Mechanical - 0.2472 - 0.2472 (0.90)

Total 0.1572 0.2772 0.0083 0.4428 (1.62)

 5 Large

Manual 0.2922 - - 0.2922 (0.57)

Mechanical - 0.4 - 0.4 (0.78)

Total 0.2922 0.4 - 0.6922 (1.35)

 6 All

Manual 0.1314 0.0377 0.0182 0.1873 (0.91)

Mechanical - 0.1806 - 0.1806 (0.88)

Total 0.1314 0.2183 0.0182 0.3679 (1.79)

c. Wheat

 1 Marginal

Manual 0.1671 - - 0.1671 (1.25)

Mechanical - 0.1957 - 0.1957 (1.47)

Total 0.1671 0.1957 - 0.3629 (2.72)

 2 Small 

Manual 0.2707 - - 0.2707 (1.12)

Mechanical 0.0144 0.2403 - 0.2547 (1.06)

Total 0.2851 0.2403 - 0.5254 (2.18)

 3 Semi- Medium

Manual 0.3561 - - 0.3561 (0.74)

Mechanical 0.036 0.3001 - 0.3361 (0.70)

Total 0.3921 0.3001 - 0.6923 (1.44)

 4 Medium

Manual 0.3189 - - 0.3189 (0.48)

Mechanical 0.0604 0.2572 - 0.3176 (0.48)

Total 0.3792 0.2572 - 0.6365 (0.96)

 5 Large

Manual 0.2135 - - 0.2135 (0.19)

Mechanical 0.1783 0.1783 - 0.3565 (0.31)

Total 0.3917 0.1783 - 0.57 (0.50)

 6 All

Manual 0.2922 - - 0.2922 (0.62)

Mechanical 0.0438 0.2511 - 0.2949 (0.62)

Total 0.336 0.2511 - 0.5871 (1.24)

d. Gram 

 1 Marginal

Manual 0.096 0.052 0.036 0.184 (5.53)

Mechanical - 0.034 - 0.034 (1.02)

Total 0.096 0.086 0.036 0.218 (6.55)

 2 Small 

Manual 0.0814 0.0209 0.0209 0.1231 (1.69)

Mechanical - 0.046 - 0.046 (0.63)

Total 0.0814 0.0669 0.0209 0.1691 (2.33)

 3 Semi- Medium

Manual 0.1735 0.0322 0.0152 0.2209 (1.45)

Mechanical - 0.0987 - 0.0987 (0.65)

Total 0.1735 0.1309 0.0152 0.3196 (2.10)

 4 Medium

Manual 0.1963 - - 0.1963 (0.82)

Mechanical - 0.1479 - 0.1479 (0.62)

Total 0.1963 0.1479 - 0.3442 (1.43)

 5 Large

Manual 0.3547 - - 0.3547 (0.71)

Mechanical - 0.2613 - 0.2613 (0.52)

Total 0.3547 0.2613 - 0.6159 (1.24)

 6 All

Manual 0.1939 0.0116 0.0076 0.2131 (0.94)

Mechanical - 0.1349 - 0.1349 (0.59)

Total 0.1939 0.1465 0.0076 0.348 (1.53)
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Note: Figures in Parenthesis indicates Percent of losses to average production of respective category/crops
Source: Field Survey data.
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Total 0.1939 0.1465 0.0076 0.348 (1.53)



16 17

 a) Bajra:   Overall, average losses of bajra during transportation were 18.2 
kg. per household, which was accounted for 1.17 percent of total bajra 
production. Category-wise absolute quantity of bajra lost during 
transportation varied from 29.3 kg for LF (0.89% of production) to 9.1 kg 
for MF (1.45 % of production). As bajra production increased with farm 
size, absolute quantity of transportation losses also increased. However, 
transportation losses as percentage to total bajra production shows 
declining trend with the increase in farm size. Of the total transportation 
losses, 74.73 percent occurred during transportation of produce from 
field to threshing floor. These losses seem to be on higher side because 
farmers used head load mode for bringing produce from field to 
threshing floor. The bajra quantity transported to market in bag packing 
or bulk form (Table 7). For transportation of produce to market, farmers 
used bullock/camel carts, tempo and tractor-trolley.

b)  Maize:  Overall, total transportation losses per household for maize 
were 21.1 kg. which was 1.03 per cent of reported maize production. Of 
the total losses of 21.1 kg., losses occurred during transportation of 
maize produce from field to threshing floor was 13.3 kg which was 63.03 
percent of total transportation losses. Category-wise, percentage of total 
transportation losses to total maize production was showing declining 
trend (except MDF) with increase in farm size. For transportation of 
maize produce from farm to market, farmers used bullock/ camel carts, 
tractor-trolley and tempo/ three wheelers. The quantity of maize to be 
marketed was transported in bag packing or bulk form.

c) Wheat: Overall, total wheat losses per household during transportation 
were 35.8 kg which was about 0.75 percent of reported wheat 
production. Of the total transportation losses, 67.88 percent occurred 
during transportation of produce from field to threshing floor. Category-
wise absolute quantity of wheat losses during transportation is increasing 
with increase in the farm-size. However, percentage of total transport 
losses to total wheat production shows inverse relationship with farm-
size (Table 7). For transportation of produce from farm to market; 
tractor-trolley three-wheelers and bullock/ camel carts were used. The 
wheat quantity transported to market by majority farmers in bag packing. 
Few farmers transported it in bulk form. 

d) Gram: Overall, total losses of gram per household during transportation 
were 56.8 kg which was 2.50 percent of total gram production. Of the 
total transportation losses of 56.8 kg losses of 52.0kg. (91.50%) occurred 
during transportation of produce from field to threshing floor. The main 
reason for high losses at this stage was use of head load mode for 
transportation of produce, for transportation of gram from field to 
market; Tractor-trolley, three wheeler and bullock/ camel carts were 
used. Category-wise, absolute quantity lost during transportation is 
increasing with the farm size. However, percentage of transportation 
losses to total gram production shows inverse relationship with farm size 
(Table 7). Majority producers used bag packing or bulk form used for 
transporting gram from farm to market place.

7. Crop Losses During Storage at Producer’s Level

Grain is a living organism and the storage structure of grain has to be 
suitability designed to protect it from pests, rodents, moulds and micro-
organism. Bulk and bag packing are generally adopted for indoor and outdoor 

Table 7: 
Quantity Lost During Transportation at Producers Level -Selected Crops 

Farm Size
Field to threshing floor Field /Farm to Market Total transport losses

Qty. (Qtl.) % Losses Qty. (Qtl.) % Losses Qty. (Qtl.) % Losses
a. Bajra  
Marginal 0.067 1.07 0.024 0.38 0.091 1.45
Small 0.109 0.95 0.034 0.29 0.143 1.24
Semi-Medium 0.121 1.06 0.031 0.27 0.152 1.33
Medium 0.163 0.94 0.05 0.29 0.213 1.23
Large 0.185 0.56 0.108 0.33 0.293 0.89
All 0.136 0.88 0.046 0.30 0.182 1.17
b. Maize  
Marginal 0.109 1.16 0.038 0.40 0.147 1.57
Small 0.07 0.68 0.045 0.44 0.115 1.11
Semi-Medium 0.129 0.62 0.08 0.38 0.209 1.00
Medium 0.21 0.77 0.088 0.32 0.298 1.09
Large 0.192 0.37 0.209 0.41 0.401 0.78
All 0.133 0.65 0.077 0.38 0.211 1.03
c. Wheat
Marginal 0.154 1.16 0.065 0.49 0.219 1.64
Small 0.176 0.73 0.079 0.33 0.255 1.06
Semi-Medium 0.305 0.64 0.115 0.24 0.42 0.88
Medium 0.279 0.42 0.16 0.24 0.439 0.66
Large 0.306 0.27 0.161 0.14 0.466 0.41
All 0.243 0.51 0.115 0.24 0.358 0.75
d. Gram
Marginal 0.127 3.82 0.013 0.40 0.14 4.22
Small 0.253 3.48 0.017 0.24 0.27 3.72
Semi-Medium 0.479 3.15 0.031 0.21 0.511 3.35
Medium 0.604 2.51 0.053 0.22 0.657 2.73
Large 0.683 1.37 0.097 0.19 0.78 1.57
All 0.52 2.29 0.048 0.21 0.568 2.50

(Qtl/hhs)

Note: Figures in % denotes the percent of losses to average production per hhs.
Source: Field Survey Data.
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tractor-trolley three-wheelers and bullock/ camel carts were used. The 
wheat quantity transported to market by majority farmers in bag packing. 
Few farmers transported it in bulk form. 
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7. Crop Losses During Storage at Producer’s Level
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organism. Bulk and bag packing are generally adopted for indoor and outdoor 

Table 7: 
Quantity Lost During Transportation at Producers Level -Selected Crops 

Farm Size
Field to threshing floor Field /Farm to Market Total transport losses

Qty. (Qtl.) % Losses Qty. (Qtl.) % Losses Qty. (Qtl.) % Losses
a. Bajra  
Marginal 0.067 1.07 0.024 0.38 0.091 1.45
Small 0.109 0.95 0.034 0.29 0.143 1.24
Semi-Medium 0.121 1.06 0.031 0.27 0.152 1.33
Medium 0.163 0.94 0.05 0.29 0.213 1.23
Large 0.185 0.56 0.108 0.33 0.293 0.89
All 0.136 0.88 0.046 0.30 0.182 1.17
b. Maize  
Marginal 0.109 1.16 0.038 0.40 0.147 1.57
Small 0.07 0.68 0.045 0.44 0.115 1.11
Semi-Medium 0.129 0.62 0.08 0.38 0.209 1.00
Medium 0.21 0.77 0.088 0.32 0.298 1.09
Large 0.192 0.37 0.209 0.41 0.401 0.78
All 0.133 0.65 0.077 0.38 0.211 1.03
c. Wheat
Marginal 0.154 1.16 0.065 0.49 0.219 1.64
Small 0.176 0.73 0.079 0.33 0.255 1.06
Semi-Medium 0.305 0.64 0.115 0.24 0.42 0.88
Medium 0.279 0.42 0.16 0.24 0.439 0.66
Large 0.306 0.27 0.161 0.14 0.466 0.41
All 0.243 0.51 0.115 0.24 0.358 0.75
d. Gram
Marginal 0.127 3.82 0.013 0.40 0.14 4.22
Small 0.253 3.48 0.017 0.24 0.27 3.72
Semi-Medium 0.479 3.15 0.031 0.21 0.511 3.35
Medium 0.604 2.51 0.053 0.22 0.657 2.73
Large 0.683 1.37 0.097 0.19 0.78 1.57
All 0.52 2.29 0.048 0.21 0.568 2.50

(Qtl/hhs)

Note: Figures in % denotes the percent of losses to average production per hhs.
Source: Field Survey Data.
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storage structures. The objective of storage is to keep grain for longer period 
with minimum quality deterioration and least grain loss with minimum cost. 
For grains retained for home consumption and other usage, traditionally in 
house storage used by producers. For in house storing, they are using earthen 
pot, steel bin, kutcha storage with earthen wall, stone used storage structure etc. 
Some economically sound farmers keep part of their marketable surplus of 
foodgrains as stock for future sales in anticipation of further increase in price. 
Such stock they stored in farmhouses or home godowns. It may be pucca or 
kutcha. For storage in farm houses or home godowns, grains are packed in 
jute/polyethylene bags. To protect stored grains from pests and weevil 
infestation, rodents, mould and damage from rain and wind, farmers are 
spending on plastic/polyethylene sheet, mercury, insecticides (BHC, 
Gamaxin, Cellfoss) etc. The physical losses during storage occurred due to 
weight loss, fungus/pests infestation, humidity, bird/mouse, shrinkage due to 
poor packing, storage, bulk form and improper handling. The quantity of grains 
stored was gradually withdrawn from the storage as and when needed, but part 
of it remained stored for whole year. The details of crop losses during storage at 
producer’s level for selected crops have been given in Table 8.

a) Bajra: Overall, average quantity of bajra stored per household was 
9.12 quintals against the storage capacity of 11.844 quintals. For storage, 
farmers used steel bin, kutcha earthen storage and pucca storage with 
cemented floor. Quantity of bajra stored by marginal farmers and large 
farmers was 4.74 and 14.53 quintals respectively. Average quantity lost 
during storage was 0.163 quintal which accounted for 1.78 percent of 
total quantity stored. Category-wise, storage loss as percent to total 
stored quantity varied from 1.12 percent for marginal farmers to 2.02 
percent for medium farmers. Overall, 1.05 percent of total bajra 
production was lost during storage. Category-wise, it varied from 0.78 
percent for large farmers to 1.25 percent for medium farmers. Overall, 
average monthly cost of bajra storage at producer’s level worked out to 
Rs. 1.32 per quintal which ranged from Rs. 0.84 for large farmers to Rs. 
2.00 for marginal and semi-medium farmers (Table 8).

b) Maize: Overall, average quantity of maize stored per household was 
5.04 quintals as against storing capacity of 6.26 quintals. The mode of 
storage used by majority households was steel bin, earthen pot or 
earthen/stone structures. Category-wise, the average quantity stored by 
MF, SF, SMF, MDF and LF was 2.37, 3.12, 5.06, 5.92 and 12.84 
respectively. An average storage loss reported by sample households was 

0.096 quintals which was 1.90 percent of total stored quantity of maize.  
The storage losses were 0.47 percent of total maize production and it was 
0.24 percent for MF and 0.61 percent for LF (Table 8). Overall, monthly 
average storage cost of maize worked out to Rs. 1.13 per quintal and it 
was lowest at Rs. 0.92 per quintal for LF.

c) Wheat: In case of wheat, majority farmers used steel/earthen bins, farm 
houses and godowns for storage. Wheat quantity stored was much higher 
as compared to it for other crops as wheat is the most important staple 
diet of people. Moreover, quantity stored was higher mainly due to carry 
over stock of previous year and some large farmers keep part of the 
produce for future sales in anticipation of further increase in market 
price.

Overall, average quantity of wheat stored per household was 30.03 
quintals and it ranged from 10.42 quintals for MF to 73.80 quintals for 
LF. Quantity of wheat stored and farm size shows positive relationship. 
Overall, average storage loss reported by sample household was 2.06 
percent (0.620 quintals) of total stored quantity and it varied from 1.71 
percent for SF to 2.32 for LF. The storage loss of wheat was 1.31 percent 
of total production. Across farm-size, it varied from 1.14 percent for 
MDF to 1.67 percent for MF. Quantity of wheat stored was gradually 
withdrawn from the storage as and when needed either for own purpose 
or marketing purpose. The average monthly storage cost per quintal 
worked out to Rs. 0.24 only (Table 8). 

d) Gram: Overall, average quantity of gram stored per household was 5.27 
quintals as against storing capacity of 5.67 quintals. The mode of storage 
was earthen pot, steel bin, kutcha/pucca storage houses. Category-wise 
average quantity of gram stored varied between 0.94 quintals for MF to 
12.43 quintals for LF. The average quantity lost during storage was 0.047 
quintals, which accounted for 0.89 percent of total quantity stored. As 
stored quantity increased with the farm size, absolute quantity lost 
during storage also increasing with farm size (Table 8). Overall, storage 
loss as percentage to total production was only 0.21 percent and it varied 
from 0.17 percent for MDF to 0.40 percent for SF. Average monthly cost 
of storage per quintal worked out to Rs. 0.14 only.
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8. Estimation of Total Production Losses at different Stage of 
Handling- Selected Crops 
Total losses at various stages of handling as percentage of production for 

selected crops have been presented in Table 9. Overall, total losses of bajra 
production at various stages accounted for 4.56 percent. For maize, overall 
total losses at different stages was 3.28 percent of total production. For bajra 
and maize, highest losses of production occurred during harvesting stage 
followed by transportation. For wheat, overall total losses at various stages of 

Sr.No. Farm Size 
Production
(Qtl. /HHs.)

% Losses of Production at stages

Harvesting Transportation Storage Total  Total

a. Bajra

1 Marginal 6.24 2.77 1.45 0.85 5.07

2 Small 11.54 2.33 1.24 0.90 4.47

3 Semi-Medium 11.41 2.65 1.33 1.18 5.16

4 Medium 17.32 2.20 1.23 1.25 4.68

5 Large 33.04 2.30 0.89 0.78 3.97

6 All 15.48 2.34 1.17 1.05 4.56

b. Maize

1 Marginal 9.36 1.72 1.57 0.24 3.53

2 Small 10.37 2.74 1.11 0.29 4.14

3 Semi-Medium 20.85 1.76 1.00 0.57 3.33

4 Medium 27.38 1.62 1.09 0.40 3.11

5 Large 51.44 1.35 0.78 0.61 2.73

6 All 20.54 1.79 1.03 0.47 3.28

c. Wheat

1 Marginal 13.33 2.72 1.64 1.67 6.03

2 Small 24.12 2.18 1.06 1.16 4.39

3 Semi-Medium 47.92 1.44 0.88 1.49 3.81

4 Medium 66.45 0.96 0.66 1.14 2.75

5 Large 113.91 0.50 0.41 1.50 2.41

6 All 47.49 1.24 0.75 1.31 3.30

d. Gram

1 Marginal 3.33 6.55 4.22 0.34 11.10

2 Small 7.27 2.33 3.72 0.40 6.45

3 Semi-Medium 15.23 2.10 3.35 0.22 5.67

4 Medium 24.03 1.43 2.73 0.17 4.33

5 Large 49.81 1.24 1.57 0.22 3.02

6 All 22.76 1.53 2.50 0.21 4.23

Notes: % indicates of total losses of as percentage to total production.
Source: Field Survey data.

Table: 9 
Estimation of Production Losses at different stage of Handling

(Per HHs.)

Sr. No. Farm Size
Amount of 

Quantity Stored 
Quantity Lost  

(Qtl.)
% of Quantity 
Lost to total 

 % of Storage 
loss to Avg. Prod.

 Average Cost of 
Storage 

a. Bajra

1 Marginal 4.74 0.053 1.12 0.85 2.00

2 Small 7.93 0.104 1.31 0.90 1.40

3 Semi-Medium 6.72 0.135 2.00 1.18 2.00

4 Medium 10.74 0.217 2.02 1.25 1.12

5 Large 14.53 0.258 1.77 0.78 0.84

6 All 9.12 0.163 1.78 1.05 1.32

b. Maize 

1 Marginal 2.37 0.022 0.94 0.24 1.25

2 Small 3.12 0.030 0.97 0.29 1.25

3 Semi-Medium 5.06 0.119 2.35 0.57 1.05

4 Medium 5.92 0.110 1.86 0.40 1.25

5 Large 12.84 0.313 2.44 0.61 0.92

6 All 5.04 0.096 1.90 0.47 1.13

c. Wheat

1 Marginal 10.42 0.222 2.13 1.67 0.15

2 Small 16.30 0.279 1.71 1.16 0.25

3 Semi-Medium 30.85 0.715 2.32 1.49 0.27

4 Medium 39.15 0.754 1.93 1.14 0.28

5 Large 73.80 1.714 2.32 1.50 0.15

6 All 30.03 0.620 2.06 1.31 0.24

d. Gram 

1 Marginal 0.94 0.011 1.21 0.34 1.21

2 Small 3.43 0.029 0.85 0.40 0.20

3 Semi-Medium 3.49 0.034 0.97 0.22 0.20

4 Medium 4.63 0.040 0.87 0.17 0.15

5 Large 12.43 0.110 0.88 0.22 0.07

6 All 5.27 0.047 0.89 0.21 0.14

Note: Figures in % denotes the percent of losses to average production per hhs.
Source: Field Survey data.

Table: 8 
Crop-Losses during Storage at Producers level -Selected Crops handling accounted for 3.30 percent of total production on sample farms. For 

wheat, highest losses occurred during storage (1.31%) followed by harvesting 
(1.24%). For gram, average total losses per household worked out to 4.23 
percent of farm production. For gram, highest losses occurred during 
transportation (2.50%) followed by harvesting (1.53%). For wheat and gram, 
percentage of total production losses is declining with increase in farm size, 
which indicates the inverse relationship.
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9. Marketed Surplus, Market Disbursement and Sale Pattern of 
Selected Crops 

Marketed surplus is the quantity of produce actually sells by producer 
irrespective of his needs for self consumption and other requirements. The 
proportion of output actually marketed is determined largely by the 
consumption habits of the family of producer, family size, the nature of crop 
economic condition of the producer etc. The most important and vital factor in 
determining the size of the marketed surplus is the size of output. Marketed 
surplus output ratio (MSR) is a percentage of output actually marketed to total 
output.

Government agencies like Krishi Upaj Mandis (KUMs) and sub-yards 
and private agencies like private traders, wholesale traders, village 
shopkeepers and money lenders are the main purchasers of crop produce from 
the producer farmers. For selling crop produce to different sources, price 
received by farmers shows significant variations. For selling produce at 
different point of time, price realization by producer also varied. The variations 
in prices occurred because of various factors. Hence, to judge variations in 
prices for selling produce to different agencies, sale pattern of marketed 
surplus is studied here. To know about the tendency of producers to hoard 
produce for speculative purpose and time period of sale after the crop harvest, 
market disbursement pattern of households surveyed is also examined here.

Table 10 shows crop-wise, farm size-wise marketed surplus, time of sale 
after crop harvest and actual quantity sold to different agencies and average 
price realization.

a) Bajra: Overall, bajra production per sample household was 15.48 
quintals out of which total marketed surplus accounted for 63.36 percent 
(9.81 qtl.) category-wise the marketed surplus output ratio (MSR) of 
bajra was found highest for large farmers at 70.94 percent and the lowest 
for marginal farmers at 57.45 percent. Further, Table 4.14 reveals that 
except medium farmers, marketed surplus per household found to be 
positively related with farm size. Regarding time of sale, it was found 
that producers sold entire marketed surplus of bajra in the first quarter 
after harvesting of crop i.e. during the month of October, November and 
December. This indicates that majority farmers have either no tendency 
or no capacity of hoarding of produce for speculative purpose. Majority 

farmers of all categories tried to dispose off their produce immediately 
after harvesting. The reasons for immediate sale by farmers might be 
lack of appropriate storage, cash needs, indebtedness to money lenders / 
private traders, repayment of debt and small size of output to be 
marketed. The average distance covered to sell was 5.42 km. with least 
by marginal farmers (2.75 km.) and highest by small farmers (7.51 km.). 
Of the total quantity of marketed surplus, 78.98 percent of bajra was sold 
in unregulated market i.e. private traders/ money lenders/ village 
shopkeepers and remaining (21.02%) to government agencies (sub 
market yards, KUMs). Owing to non-start market of procurement under 
minimum support price programme by the state government, indebtness, 
cash needs, small size of output to be sold and to save cost on packing, 
loading and unloading and transportation, many farmers sold their 
produce to village shopkeepers, traders, money lenders or big landlords. 
This unregulated private marketing system exploited the farmers and 
farmers realized much lower prices. Against the minimum support price 
of Rs. 980/ qtl., bajra, farmers received net Rs. 922/ qtl. for sell to 
government agencies and net Rs. 885/qtl. for sell to private agencies 
(Table 10). Despite lower realization of sale price, farmers sold bulk 
quantity of marketed surplus to private sources owing to various 
considerations and compulsion as discussed above.

b) Maize: Overall, average maize production per household was 20.54 
quintals, out of which total marketed surplus accounted for 79.08 percent 
(16.24 qtl.). Category-wise marketed surplus output ratio (MSR) of 
maize ranged from 76.66 percent for small farmers to 82.05 percent for 
medium farmers. Tribal and backward people of Udaipur and 
Chittorgarh are using maize in their daily diet. Many sample households 
growing maize HB but using deshi maize for home consumption 
purpose. Also many maize growing households are economically very 
poor and borrowed money from village shopkeepers/ money lenders. 
Therefore, for cash needs to repay private debt immediately after harvest 
and varietal difference in food consumption, majority maize producers 
sold high proportion of maize production. Therefore, marketed surplus 
ratio found to be higher for maize. All farm categories disposed off entire 
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positively related with farm size. Regarding time of sale, it was found 
that producers sold entire marketed surplus of bajra in the first quarter 
after harvesting of crop i.e. during the month of October, November and 
December. This indicates that majority farmers have either no tendency 
or no capacity of hoarding of produce for speculative purpose. Majority 

farmers of all categories tried to dispose off their produce immediately 
after harvesting. The reasons for immediate sale by farmers might be 
lack of appropriate storage, cash needs, indebtedness to money lenders / 
private traders, repayment of debt and small size of output to be 
marketed. The average distance covered to sell was 5.42 km. with least 
by marginal farmers (2.75 km.) and highest by small farmers (7.51 km.). 
Of the total quantity of marketed surplus, 78.98 percent of bajra was sold 
in unregulated market i.e. private traders/ money lenders/ village 
shopkeepers and remaining (21.02%) to government agencies (sub 
market yards, KUMs). Owing to non-start market of procurement under 
minimum support price programme by the state government, indebtness, 
cash needs, small size of output to be sold and to save cost on packing, 
loading and unloading and transportation, many farmers sold their 
produce to village shopkeepers, traders, money lenders or big landlords. 
This unregulated private marketing system exploited the farmers and 
farmers realized much lower prices. Against the minimum support price 
of Rs. 980/ qtl., bajra, farmers received net Rs. 922/ qtl. for sell to 
government agencies and net Rs. 885/qtl. for sell to private agencies 
(Table 10). Despite lower realization of sale price, farmers sold bulk 
quantity of marketed surplus to private sources owing to various 
considerations and compulsion as discussed above.

b) Maize: Overall, average maize production per household was 20.54 
quintals, out of which total marketed surplus accounted for 79.08 percent 
(16.24 qtl.). Category-wise marketed surplus output ratio (MSR) of 
maize ranged from 76.66 percent for small farmers to 82.05 percent for 
medium farmers. Tribal and backward people of Udaipur and 
Chittorgarh are using maize in their daily diet. Many sample households 
growing maize HB but using deshi maize for home consumption 
purpose. Also many maize growing households are economically very 
poor and borrowed money from village shopkeepers/ money lenders. 
Therefore, for cash needs to repay private debt immediately after harvest 
and varietal difference in food consumption, majority maize producers 
sold high proportion of maize production. Therefore, marketed surplus 
ratio found to be higher for maize. All farm categories disposed off entire 
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average price realized for sale of wheat to government agencies was 
much higher than MSP owing to bonus declaration by state government. 
About 56.04 percent of total marketed surplus of wheat sold to private 
agencies and for that they realized average price of Rs. 1170/ qtl. much 
lower than price realization through sale to government agencies. 
Despite financial disadvantage, many marginal, small and medium 
farmers compelled to sell wheat immediately to private traders/ village 
shopkeepers/ money lenders mainly because of indebtness, cash needs, 
small size of output to be sold, rejection under MSP due to inferior 
quality of produce and delay in starting procurement operation under 
MSP policy. Further, indebtness of farmers to private traders and big 
landlords reduced their bargaining power and private traders/ money 
lenders continued to exploit them. Except medium farm size, percentage 
of marketed surplus sold to private agencies showed inverse relationship 
with farm size. This shows that large farmers are better placed in respect 
of bargaining power mainly because of large size of output and majority 
large farmers had zero debt of private traders/ money lenders.

d) Gram: Overall, average gram production per household was 22.76 qtl. 
of which total marketed surplus (19.21 qtl.) accounted for 84.38 percent. 
Category-wise MSR varied from 83.43 percent for semi-medium to 
87.05 percent for marginal farmers. As compared to other crops, MSR 
for gram was found higher because gram is not used regularly in daily 
diet. It is used once or twice in a week. Moreover, because of higher price 
in open market, gram producer retained less and sold more quantity in the 
market. Regarding time of sale, entire marketed surplus was disposed off 
in the first quarter after the crop harvesting i.e., in April, May and June. 
The average distance covered to sell gram was 6.26 kms. As open market 
price of gram was much higher than MSP of Rs. 2800/ qtl., producers 
sold 98.79 percent of the total marketed surplus to private agencies. For 
selling gram to private agencies, they realized average price of Rs. 
3098/qtl. Only 1.21 percent of total marketed surplus was sold to 
government agencies and for that they realized average price of Rs. 
2840/ qtl. Not a single marginal farmer reported sale of gram to 
government agencies. 

marketed surplus within the two months after crop harvesting i.e. in 
October and November. The reasons for immediate sale by sample 
households might be cash needs, indebtedness, varietal difference in 
food habit and no adequate facility of storage. Of the total marketed 
surplus, 92.35 percent of maize was sold to private traders/ money 
lenders (Table 10). This indicate dominant role of private agencies in 
maize market. Average distance covered to sell maize was only 3.50 km. 
as majority farmers sell produce to traders/ village shopkeepers residing 
in the village or nearby village. Against the MSP of Rs. 980/ qtl maize 
growers realized little less price i.e. Rs. 954/ qtl. for selling to private 
agencies.  However, for selling maize to government agencies, farmers 
fetched net average price of Rs. 1147/ qtl which was much higher than 
MSP as well as price received from sale to private agencies. It was 
observed that some households, especially marginal and small are 
heavily indebted to private traders/ money lenders and hence they lost 
their bargaining power and were compelled to sell their produce at lower 
price to whom they were indebted. Therefore, they realized much lower 
price for selling maize to private sources. However, for selling to private 
agencies, producers saved expense on transportation, market cess, 
weight man charges, packing and loading and unloading.

c)  Wheat: Overall, average wheat production per household was 47.49 
quintals, out of which total marketed surplus accounted for 54.87 percent 
(26.06 qtl.). Category-wise marketed surplus- output ratio (MSR) varied 
in a narrow range from 52.73 percent for semi-medium to 56.77 percent 
for medium farmers. Regarding time of sale, entire marketed surplus was 
disposed off in the month of April and May i.e., within the two months of 
crop harvesting. As compare to other states, MSR for wheat in Rajasthan 
is found somewhat on lower side mainly owing to lower size of output 
and higher retention for home consumption and other purposes. For 
selling wheat, average distance covered was 9.43 kms. with the highest 
by the small farmers (10.82 kms.) and lowest by the marginal farmers 
(6.95 kms.). On procurement of wheat under MSP policy, state 
government declared bonus on and above MSP of Rs. 1285/ qtl. Hence, 
43.96 percent of total marketed surplus of wheat sold to government 
agencies and for that they realized average price of Rs. 1352/ qtl. The 
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Table 10: 
Marketed Surplus of Selected Crops and Its Sale Pattern (Per hhs)

Sr.No Farm 
Size

Total 
Prod.  
(Qtl.)

Total Qty. 
Sold 
(Qtl.)

MSR (%) Month of 
Sales*

Average 
Distance 
(Kms.)

Agencies to whom sold

Govt. Agencies Pvt. Trader/Money Lender

Qty. (Qtl.)
% to total 

Sold
Price 

(Rs./Qtl.)
Qty. (Qtl.)

% to total 
Sold

Price 
(Rs./Qtl.)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

a. Bajra

1 Marginal 6.24 3.58 57.45 10-11 -12 2.75 0.89 (24.80) 823 2.70 (75.20) 806

2 Small 11.54 6.79 58.85 10-11 -12 7.51 2.15 (31.66) 885 4.64 (68.34) 894

3
Semi-
Medium

11.41 7.33 64.24 10-11 -12 5.09 1.09 (14.93) 899 6.23 (85.07) 858

4 Medium 17.32 10.56 60.98 10-11 -12 4.61 1.35 (12.79) 938 9.21 (87.21) 859

5 Large 33.04 23.44 70.94 10-11 -12 4.50 6.67 (28.44) 955 16.77 (71.56) 952

6 All 15.48 9.81 63.36 10-11 -12 5.42 2.06 (21.02) 922 7.75 (78.98) 885

b. Maize

1 Marginal 9.36 7.20 77.00 10-11 1.12 0.00 (0.00) 0 7.20 (100.0) 900

2 Small 10.37 7.95 76.66 10-11 4.68 1.44 (18.14) 1035 6.51 (81.86) 906

3
Semi-
Medium

20.85 16.23 77.85 10-11 3.18 0.54 (3.32) 1307 15.69 (96.68) 979

4 Medium 27.38 22.46 82.05 10-11 1.54 0.00 (0.00) 0 22.46 (100.0) 944

5 Large 51.44 40.28 78.29 10-11 8.50 8.22 (20.41) 1192 32.05 (79.59) 983

6 All 20.54 16.24 79.08 10-11 3.50 1.24 (7.65) 1147 15.00 (92.35) 954

c. Wheat

1 Marginal 13.33 7.50 56.29 04-05 6.95 1.57 (20.94) 1330 5.93 (79.06) 1220

2 Small 24.12 13.15 54.53 04-05 10.82 4.81 (36.55) 1347 8.34 (63.45) 1202

3
Semi-
Medium

47.92 25.27 52.73 04-05 8.16 10.04 (39.74) 1334 15.23 (60.26) 1167

4 Medium 66.45 37.72 56.77 04-05 9.10 16.19 (42.91) 1351 21.54 (57.09) 1166

5 Large 113.91 61.50 53.98 04-05 10.06 37.45 (60.90) 1374 24.04 (39.10) 1128

6 All 47.49 26.06 54.87 04-05 9.43 11.46 (43.96) 1352 14.60 (56.04) 1170

d. Gram

1 Marginal 3.33 2.90 87.05 04-05-06 5.30 0.00 (0.00) 0 2.90 (100.0) 3046

2 Small 7.27 6.11 84.00 04-05-06 5.60 0.29 (4.68) 2860 5.82 (95.32) 3136

3
Semi-
Medium

15.23 12.71 83.43 04-05-06 6.65 0.02 (0.17) 2800 12.68 (99.83) 3118

4 Medium 24.03 20.18 83.96 04-05-06 6.09 0.11 (0.55) 2933 20.07 (99.45) 3075

5 Large 49.81 42.56 85.45 04-05-06 7.03 0.88 (2.06) 2800 41.68 (97.94) 3117

6 All 22.76 19.21 84.38 04-05-06 6.26 0.23 (1.21) 2840 18.98 (98.79) 3098

Notes:* Month of Sales given in Numeric (01- January to 12-December). MSR in coln. (5) denotes the percentage 
share of sold quantity to total production; Figures in parenthesis in coln. (9), coln. (12) denotes the percentage of sold 
quantity to total sold quantity.
Source: Field Survey Data.

10. Extent of Marketable Surplus of Selected Crops

The marketable surplus at farm level is the residual left with the 
producer-farmer after meeting his genuine requirements for family 
consumption, farm seed, feeding, barter system, wage payment in kind to 
labour, social obligation and physical losses at post harvest stages. Farmers 
reported net production after deducting physical losses during harvesting, 
threshing and winnowing operations. Therefore, here marketable surplus 
computed by the formula:

MS= A - B
Where MS = Marketable surplus;  A = Gross production of the given crop 

in the reference year; and B = Requirement for family consumption 
(retention + purchase), farm seed, animal feeding, barter system, social 
obligation, kind payment to labour, land owner as share  of produce and 
physical losses during transportation and storage.

The marketable surplus computed using above mentioned formula has 
been depicted in Table 11 and shown in Figure-1.

a) Bajra: Overall, marketable surplus was 64.54 percent of total 
production. Out of total bajra production of 4644.50 quintals by sample 
households, 1415.54 quintals retained for different purposes and loss of 
103.29 quintals occurred during transportation and storage. Farmers 
repurchase 128.10 quintals from the market. Except medium farmers, 
percentage of marketable surplus increasing with farm size. It varied 
from 27.44 percent for MF to 75.81 percent for LF.

b) Maize: Overall, of the total maize production of 2423.20 quintals, 
793.51 percent  (1926.65 qtl.) was marketable surplus. Across different 
farm categories, it varied from 73.55 percent for SF to 82.04 percent for 
MDF. Of the total production of 2423.20 quintals, 415.90 quintals 
(17.16%) retained for self consumption and other purposes and total 
losses occurred during transportation and storage was of 36.15 quintals 
(1.50%) (Table 11). Farmers repurchase 44.50 quintal from the market 
for self consumption.

c) Wheat: Overall, of the total wheat production of 13916 quintals, 
5392.70 quintals (38.75%) retained for home consumption and other 
purposes and total quantity lost during transport and storage was 286.54 
quintals (2.06%). Sample farmers repurchase 825.30 quintals from 
market for self consumption. Therefore, of the total wheat production, 



26 27

Table 10: 
Marketed Surplus of Selected Crops and Its Sale Pattern (Per hhs)

Sr.No Farm 
Size

Total 
Prod.  
(Qtl.)

Total Qty. 
Sold 
(Qtl.)

MSR (%) Month of 
Sales*

Average 
Distance 
(Kms.)

Agencies to whom sold

Govt. Agencies Pvt. Trader/Money Lender

Qty. (Qtl.)
% to total 

Sold
Price 

(Rs./Qtl.)
Qty. (Qtl.)

% to total 
Sold

Price 
(Rs./Qtl.)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

a. Bajra

1 Marginal 6.24 3.58 57.45 10-11 -12 2.75 0.89 (24.80) 823 2.70 (75.20) 806

2 Small 11.54 6.79 58.85 10-11 -12 7.51 2.15 (31.66) 885 4.64 (68.34) 894

3
Semi-
Medium

11.41 7.33 64.24 10-11 -12 5.09 1.09 (14.93) 899 6.23 (85.07) 858

4 Medium 17.32 10.56 60.98 10-11 -12 4.61 1.35 (12.79) 938 9.21 (87.21) 859

5 Large 33.04 23.44 70.94 10-11 -12 4.50 6.67 (28.44) 955 16.77 (71.56) 952

6 All 15.48 9.81 63.36 10-11 -12 5.42 2.06 (21.02) 922 7.75 (78.98) 885

b. Maize

1 Marginal 9.36 7.20 77.00 10-11 1.12 0.00 (0.00) 0 7.20 (100.0) 900

2 Small 10.37 7.95 76.66 10-11 4.68 1.44 (18.14) 1035 6.51 (81.86) 906

3
Semi-
Medium

20.85 16.23 77.85 10-11 3.18 0.54 (3.32) 1307 15.69 (96.68) 979

4 Medium 27.38 22.46 82.05 10-11 1.54 0.00 (0.00) 0 22.46 (100.0) 944

5 Large 51.44 40.28 78.29 10-11 8.50 8.22 (20.41) 1192 32.05 (79.59) 983

6 All 20.54 16.24 79.08 10-11 3.50 1.24 (7.65) 1147 15.00 (92.35) 954

c. Wheat

1 Marginal 13.33 7.50 56.29 04-05 6.95 1.57 (20.94) 1330 5.93 (79.06) 1220

2 Small 24.12 13.15 54.53 04-05 10.82 4.81 (36.55) 1347 8.34 (63.45) 1202

3
Semi-
Medium

47.92 25.27 52.73 04-05 8.16 10.04 (39.74) 1334 15.23 (60.26) 1167

4 Medium 66.45 37.72 56.77 04-05 9.10 16.19 (42.91) 1351 21.54 (57.09) 1166

5 Large 113.91 61.50 53.98 04-05 10.06 37.45 (60.90) 1374 24.04 (39.10) 1128

6 All 47.49 26.06 54.87 04-05 9.43 11.46 (43.96) 1352 14.60 (56.04) 1170

d. Gram

1 Marginal 3.33 2.90 87.05 04-05-06 5.30 0.00 (0.00) 0 2.90 (100.0) 3046

2 Small 7.27 6.11 84.00 04-05-06 5.60 0.29 (4.68) 2860 5.82 (95.32) 3136

3
Semi-
Medium

15.23 12.71 83.43 04-05-06 6.65 0.02 (0.17) 2800 12.68 (99.83) 3118

4 Medium 24.03 20.18 83.96 04-05-06 6.09 0.11 (0.55) 2933 20.07 (99.45) 3075

5 Large 49.81 42.56 85.45 04-05-06 7.03 0.88 (2.06) 2800 41.68 (97.94) 3117

6 All 22.76 19.21 84.38 04-05-06 6.26 0.23 (1.21) 2840 18.98 (98.79) 3098

Notes:* Month of Sales given in Numeric (01- January to 12-December). MSR in coln. (5) denotes the percentage 
share of sold quantity to total production; Figures in parenthesis in coln. (9), coln. (12) denotes the percentage of sold 
quantity to total sold quantity.
Source: Field Survey Data.

10. Extent of Marketable Surplus of Selected Crops

The marketable surplus at farm level is the residual left with the 
producer-farmer after meeting his genuine requirements for family 
consumption, farm seed, feeding, barter system, wage payment in kind to 
labour, social obligation and physical losses at post harvest stages. Farmers 
reported net production after deducting physical losses during harvesting, 
threshing and winnowing operations. Therefore, here marketable surplus 
computed by the formula:

MS= A - B
Where MS = Marketable surplus;  A = Gross production of the given crop 

in the reference year; and B = Requirement for family consumption 
(retention + purchase), farm seed, animal feeding, barter system, social 
obligation, kind payment to labour, land owner as share  of produce and 
physical losses during transportation and storage.

The marketable surplus computed using above mentioned formula has 
been depicted in Table 11 and shown in Figure-1.

a) Bajra: Overall, marketable surplus was 64.54 percent of total 
production. Out of total bajra production of 4644.50 quintals by sample 
households, 1415.54 quintals retained for different purposes and loss of 
103.29 quintals occurred during transportation and storage. Farmers 
repurchase 128.10 quintals from the market. Except medium farmers, 
percentage of marketable surplus increasing with farm size. It varied 
from 27.44 percent for MF to 75.81 percent for LF.
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11. Relationship of Marketed and Marketable Surplus

Marketed surplus can be less, equal or even more than the marketable 
surplus and each of these situations has its own economic and social 
implications. Marketed surplus will be higher when the farmer retains less of 
the produce than his requirements for home consumption and farm needs. This 
would be true especially of small and marginal farmers. This situation of 
selling more than the marketable surplus is being termed as distress or forced 
sell. This happens under pressure of meeting immediate cash needs for 
discharging their immediate liabilities and purchasing of all necessaries for 
family. At later he may repurchase some quantity of the same product from the 
market to meet his domestic needs. Marketed surplus can be less than the 
marketable surplus when farmer go for storage of some of his surplus produces. 
In a situation when there is no distress sale or no storage of marketable surplus, 
marketed surplus and marketable surplus can be equal.

For judging the distress sales and studying the relationship between 
marketable surplus and marketed surplus, the related data is given in Table 12 
and trends are shown in Figure2.

53.26 percent (7411.46 qtl.) was marketable surplus. The high 
proportion of wheat production retained for home consumption and 
other purposes was mainly responsible for lower percentage of 
marketable surplus. Category-wise, marketable surplus of wheat varied 
from 32.87 percent for MF to 56.41 percent for MDF (Table 11).

d) Gram: Overall, of the total gram production of 4848.60 quintals, 
4247.68 quintals was marketable surplus, which accounted for 87.61 
percent of total gram production. Category-wise percentage of 
marketable surplus of gram increasing with increase in farm size 
indicating positive relationship. Across farm categories, the percentage 
of marketable surplus varied between 71.39 for MF to 90.47 for LF 
(Table 11).
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Figure: 1 Crop-wise Marketable Surplus

No Farm Size
Total
Prod. 
(Qtl.)

Total 
Retention

(Qtl.)

Purchased
 (Qtl.)

Losses (Qtl.)
Marketable Surplus 

(3-(4+5+8)

Transport Storage Total Qty. (Qtl.) %

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1. Bajra

1 Marginal 112.30 53.30 25.60 1.63 0.96 2.59 30.82 27.44

2 Small 923.10 327.00 33.00 11.47 8.29 19.76 543.34 58.86

3 Semi-Medium 787.20 244.04 33.50 10.49 9.29 19.78 489.88 62.23

4 Medium 1731.50 556.60 25.00 21.29 21.71 42.99 1106.91 63.93

5 Large 1090.40 234.60 11.00 9.66 8.51 18.17 826.63 75.81

6 All 4644.50 1415.54 128.10 54.53 48.76 103.29 2997.57 64.54

Table: 11 
Extent of Marketable Surplus of Selected Crops

2. Maize

1 Marginal 84.20 16.00 3.00 1.32 0.20 1.52 63.68 75.63

2 Small 394.00 82.20 16.50 4.38 1.15 5.53 289.77 73.55

3 Semi-Medium 688.00 124.90 5.00 6.91 3.93 10.84 547.26 79.54

4 Medium 794.00 110.80 20.00 8.64 3.20 11.84 651.36 82.04

5 Large 463.00 82.00 0.00 3.61 2.81 6.42 374.58 80.90

6 All 2423.20 415.90 44.50 24.86 11.29 36.15 1926.65 79.51

3. Wheat

1 Marginal 280.00 122.70 56.00 4.60 4.67 9.27 92.03 32.87

2 Small 2411.80 942.00 127.40 25.48 27.87 53.36 1289.04 53.45

3 Semi-Medium 3354.60 1362.40 221.40 29.42 50.07 79.49 1691.31 50.42

4 Medium 5249.60 1909.40 284.50 34.68 59.60 94.28 2961.42 56.41

5 Large 2620.00 1056.20 136.00 10.73 39.41 50.14 1377.66 52.58

6 All 13916.00 5392.70 825.30 104.91 181.63 286.54 7411.46 53.26

4. Gram

1 Marginal 16.64 4.00 0.00 0.70 0.06 0.76 11.88 71.39

2 Small 254.55 37.80 1.50 9.46 1.02 10.48 204.77 80.44

3 Semi-Medium 700.59 81.05 0.50 23.49 1.56 25.05 593.98 84.78

4 Medium 2283.05 217.60 4.10 62.40 3.81 66.21 1995.14 87.39

5 Large 1593.78 123.00 0.40 24.96 3.52 28.48 1441.91 90.47

6 All 4848.60 463.45 6.50 121.01 9.96 130.98 4247.68 87.61

Source: Field Survey Data.
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11. Relationship of Marketed and Marketable Surplus
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Extent of Marketable Surplus of Selected Crops
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Source: Field Survey Data.



30 31

From the data, it is evident that for marginal farmers, marketed 
surplus of bajra, wheat and gram found higher than marketable surplus. For 
small farmers, similar situation found for maize and gram crops. This gives 
indication of distress sales by majority of marginal and small farmers for 
meeting immediate cash needs or repayment of debt to private sources. Further, 
it reflects the poor economic condition of marginal and small farmers. For 
semi-medium, medium and large farmers, marketed surplus found somewhat 
lower than marketable surplus for bajra, maize, wheat and gram. This indicates 

no distress sales by majority farmers and storage of part of production in 
anticipation of fetching higher price in future. The difference between 
marketed surplus and marketable surplus is small suggesting low level of 
storage activity.  

12. Determinations of Factors Affecting Marketed Surplus -Regression 
Analysis

The tabular analysis in the previous sections gives us an idea of the 
behavior of marketed surplus for the total output of different crops across 
various farm size groups. This analysis takes into consideration the aggregate 
impact of all the variables. Nonetheless, the multiple regression analysis gives 
us the direction of the relationship as well as the quantum effects of each of the 
individual variables affecting the marketed surplus. Here, for each selected 
crop, regression analysis is carried out on the aggregate data for all the 
categories rather than separate regression for each farm size. In the regression 
analysis, the marketed surplus was taken in physical terms.

The regression analysis attempted with a view to ascertain the effects of 
various factors on marketed surplus of foodgrain crops. Here analysis 
attempted for four study crops namely bajra, maize, wheat and gram. The 
regression equation used was:

Ln Y= B0+B1Ln X1 + B2Ln X2 + B3Ln X3 + B4Ln X4 + B5Ln X5 + 
B6Ln X6 + B7Ln X7 + U
Where,             
Y= Marketed Surplus (qtl)
X1= Education of Decision makers (Year of schooling)
X2= Family size (No. of members)
X3= Farm size (ha)
X4= Total production of crops (qtl)
X5= Productivity (qtl /ha)
X6= Total retention (Home consumption, feed, seed and others) in qtl
X7= Credit availability (0 for non availability and 1 for availability)
B0= Constant
Bi = Regression coefficient of the ith exogenous Variable (i = 1, 
2,…….)
U=error term

The estimated regression coefficients of variables for study crops are presented 
in Table 13. 

Farm 
Size

% of Production

Bajra Maize Wheat Gram

Marketable 
Surplus

Marketed 
Surplus

Marketable 
Surplus

Marketed 
Surplus

Marketable 
Surplus

Marketed 
Surplus

Marketable 
Surplus

Marketed 
Surplus

Marginal 27.44 57.45 75.63 77.00 32.87 56.29 71.39 87.05

Small 58.86 58.85 73.55 76.66 53.45 54.53 80.44 84.00

Semi-Medium 62.23 64.24 79.54 77.85 50.42 52.73 84.78 83.43

Medium 63.93 60.98 82.04 82.05 56.41 56.77 87.39 83.96

Large 75.81 70.94 80.90 78.29 52.58 53.98 90.47 85.45

All 64.54 63.36 79.51 79.08 53.26 54.87 87.61 84.38

Source: Field Survey Data.

Figure: 2 
Comparisons of Marketed & Marketable Surplus

64
.5

4

63
.3

6 79
.5

1

79
.0

8

53
.2

6

54
.8

7

87
.6

1

84
.3

8

Table: 12
Marketable and Marketed Surpluses for Selected Crops 
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impact of credit availability on marketed surplus was positive for bajra and 
gram but it was non-significant. For maize and wheat, farm size shows positive 
but insignificant relationship with marketed surplus.  

13. Concluding Observations and Policy Implications:

 The present study is undertaken with the objective of estimation of 
marketed and marketable surplus at producer’s level for bajra, maize, wheat 
and gram; the important food grain crops of Rajasthan state. The study is based 
on primary data collected from 453 sample households spreads over five 
districts of Rajasthan. The primary data pertains to the agricultural year 
2011-12.

The study reveals that due to low and erratic rainfall, arid or semi arid 
situation and low access to irrigation, productivity of majority crops is low in 
Rajasthan. Due to low or no access to irrigation, use of modern inputs and area 
under HYV seeds, i.e. SRR also found at low level for gram, maize and bajra 
crops. By encouraging farmers for sprinkler and drip irrigation, more area can 
be covered under irrigation and HYV seeds. This will increase the crop 
productivity and subsequently marketed surplus. Further high dependence on 
rainfall causing intra-year fluctuation and instability in production and 
marketed surplus.

The majority marginal and small farmers were found in a strong clutches 
of private money lenders/traders. Due to indebtedness to private money 
lenders, the bargaining power of farmers reduced and they were compelled to 
sell higher proportion of their output to private agencies at a significantly lower 
price as a pay back to their debts. In view of this, there is a strong need to free 
farmers from the clutches of money lenders/traders by expanding institutional 
credit network and providing adequate credit to small farmers. 

Development of efficient agricultural marketing is crucial for 
accelerating the growth of agricultural production and marketed surplus. An 
efficient marketing system must ensure best possible return for sell of produce. 
The investigation reveals that food grains market is highly dominated by 
private sector and traders were observed to exploit producers in the absence of 
an organized dissemination of market information. Out of the total marketed 
surplus of bajra, maize and gram, the quantity handled by private sector was 
around 80 percent. The movement in prices in regulated and unregulated 
market for the same commodity found divergent. The net price received for 
selling produce to private agencies were significantly lower (lower than the 

3332

Factors
 

Bajra Maize Wheat Gram

Co-efficient t Co-efficient t Co-efficient t Co-efficient t

Constant -0.84 *** -5.44 -0.67 * -1.95 -1.08 *** -3.98 -0.52 *** -3.06

Education of DM 0.01 0.35 0.02 0.78 0.06 * 1.70 0.04 ** 2.32

Family  Size 0.03 0.53 -0.09 -1.35 -0.10 1.43 -0.03 -0.98

Farm Size -0.17 *** -4.34 0.04 0.84 0.03 -0.57 -0.04 -1.58

Production 1.54 *** 34.15 1.35 **** 30.87 1.71 *** 31.40 1.21 *** 48.20

Productivity -0.18 *** -3.23 0.01 -0.11 0.11 -1.37 -0.07 -1.05

Retention -0.57 *** -19.25 -0.44 **** -9.67 -0.86 *** -14.89 -0.27 -10.93

Credit availability 0.07 1.30 -0.09 -1.57 -0.09 -1.30 0.03 0.82

2R 0.84 0.94 0.86 0.96

2Adjusted R 0.84 0.93 0.85 0.95

No. of servations 300 118 293 213

Notes: *** 1% level of significance, **5 % level of significance, *10% level of significance 
Source: Estimated using Field Survey Data.

The co-efficient of multiple determinations turned out to be significant 
for bajra, maize, wheat and gram which confirm that included variables 
explained about 84,94,86 and 96 percent variation in the marketed surplus of 
bajra, maize, wheat and gram respectively. The co-efficient of production 
found positive and significance at 1 % level for all four study crops. This 
indicates that size of output was the most important variables determining the 
size of marketed surplus of selected crops. 

Further, it indicated that with one percent increase in output of bajra, 
maize, wheat and gram crops, marketed surplus of these crops would go up by 
1.54, 1.35, 1.71 and 1.21 percent respectively (Table 13). The co-efficient of 
productivity of maize and wheat found positive but insignificant. Further, co-
efficient for total retention was found negative and significant for all four 
crops. This indicates that quantity of retention was affecting significantly on 
marketed surplus. And, marketed surplus will increase with decline in 
retention quantity. The co-efficient of education level of decision maker of 
households found positive but insignificant for bajra and maize crops and 
significant for wheat and gram. This shows that education level of decision 
makers affected significantly on marketed surplus of wheat and gram. The 

Table: 13 
Regression Coefficients of Factors Affecting Marketed Surplus of Selected Crops
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MSP also) than they obtained it from selling in regulated markets. Hence, there 
is a need for appropriate steps for increasing the sale of produces in regulated 
markets. For this, effective implementation of MSP policy in all regions of the 
state must needed. The procurement under MSP must be start with the start of 
harvesting of crops. There are several areas where market yards 
(KUMs/APMC) and link roads are still not available. For few villages, mandi 
were located at a far off distance place. Therefore, more expansion of 
KUMs/APMC is needed in the state. Marketing system of food grains in the 
selected regions found not so efficient and imperfect as it not ensured best 
possible return to producers. 

 The private marketing system for agricultural produces was found to be 
more exploitative, economically inefficient and operates with high margins.  
The study reveals that majority households had no information on market 
intelligence. Nearly 62.13 percent sample farmers were obtaining market 
information relates to arrivals, sales, prices in various centres etc. from 
traders/village shopkeepers. These sources of information were biased, not 
accurate and non-reliable. Therefore, there is a need to strengthened 
information system at APMC/KUMs and made it farmers friendly. Further, 
marketing extension services to the farmers should be provided by the APMC 
to promote marketing of agricultural produces in the regulated markets and 
reducing the role of private marketing.  

The total production losses during different post harvest operations were 
found to be high. It was 4.56 percent for bajra, 3.28 percent for maize, 3.30 
percent for wheat and 4.23 percent for gram. By minimizing the losses at 
different stages, marketed surplus and financial benefits to producers can be 
enhanced. For minimization of losses, technical backup and support with 
regard to scientific storage, use of mechanical operations at harvesting stages, 
mode of packing and transportation should be disseminated. Moreover, 
creation of proper and adequate storage facilities at producers’ level will 
reduce the storage losses and enhanced the bargaining power of producers in 
the marketing of produces, which in turn will create positive impact on their net 
profitability.

The marketed surplus output ratio (MSR) for bajra, maize, wheat and 
gram was found 63.68, 79.08, 54.87 and 84.38 percent respectively. As 
compared to other states and crops, MSR for wheat and bajra found somewhat 
on lower side mainly because of comparative lower size of output owing to 
lower productivity, and higher retention for home consumption and other 
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purposes. Regarding time of sale, entire marketed surplus of wheat, gram, 
bajra and maize was disposed off within three months after the crop harvesting. 
The reasons for immediate sale by farmers may be lack of appropriate storage, 
cash needs, repayment of debts, small size of marketed surplus and no 
tendency to hoard for speculative purpose.

The marketed surplus of all four crops was somewhat lower than 
marketable surplus for semi-medium, medium and large farm households. 
However for marginal farm households and few small households, marketed 
surplus of wheat, bajra and gram crops found little higher than marketable 
surplus. This gives indication of distress sales by marginal farmers for meeting 
immediate cash needs for discharging their liabilities including repayment of 
debt of private sources and purchasing of all necessaries for family.

The regression analysis showed that size of output and size of retentions 
for home consumption and other purposes are the significant factors for 
determining the marketed surplus. Farm size, family size, proportion of 
unirrigated area, education level, access to institutional credit etc. are other 
factors which are directly or indirectly impacting on marketed surplus. The 
increase in production is a pre-requisite for increasing marketed surplus. As 
there is little scope of increasing area under crops, crop productivity and 
production can be enhance by making an arrangement for easy and reliable 
access to yield improvement inputs such as HYV seeds, fertilisers, irrigation 
etc., access to suitable technology meeting specific needs, supportive 
infrastructure and effective marketing arrangement were producers market 
their produce efficiently and effectively with best price transmission.

The study gives clear message that for ensuring food security to the 
people of our nation, ensuring an adequate generation of marketed surplus of 
food grains every year will be the key factor. Therefore, concerted efforts by all 
concerns are needed to be initiated for strengthening food grains production 
and marketed surplus through introduction of development programmes and 
policy measures. Further, determination of marketed and marketable surplus 
of food grains has many policy implications from point of view of 
development of organized market information, institutional credit structure, 
cleaning, packing, grading etc. Despite so much importance of estimates of 
marketed and marketable surplus, there is no regular system of generating such 
estimates at regular time interval. Hence, there is a need to make arrangement 
to generate estimates of marketed and marketable surplus of food grains at pre-
determine time interval. 
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surplus of wheat, bajra and gram crops found little higher than marketable 
surplus. This gives indication of distress sales by marginal farmers for meeting 
immediate cash needs for discharging their liabilities including repayment of 
debt of private sources and purchasing of all necessaries for family.

The regression analysis showed that size of output and size of retentions 
for home consumption and other purposes are the significant factors for 
determining the marketed surplus. Farm size, family size, proportion of 
unirrigated area, education level, access to institutional credit etc. are other 
factors which are directly or indirectly impacting on marketed surplus. The 
increase in production is a pre-requisite for increasing marketed surplus. As 
there is little scope of increasing area under crops, crop productivity and 
production can be enhance by making an arrangement for easy and reliable 
access to yield improvement inputs such as HYV seeds, fertilisers, irrigation 
etc., access to suitable technology meeting specific needs, supportive 
infrastructure and effective marketing arrangement were producers market 
their produce efficiently and effectively with best price transmission.

The study gives clear message that for ensuring food security to the 
people of our nation, ensuring an adequate generation of marketed surplus of 
food grains every year will be the key factor. Therefore, concerted efforts by all 
concerns are needed to be initiated for strengthening food grains production 
and marketed surplus through introduction of development programmes and 
policy measures. Further, determination of marketed and marketable surplus 
of food grains has many policy implications from point of view of 
development of organized market information, institutional credit structure, 
cleaning, packing, grading etc. Despite so much importance of estimates of 
marketed and marketable surplus, there is no regular system of generating such 
estimates at regular time interval. Hence, there is a need to make arrangement 
to generate estimates of marketed and marketable surplus of food grains at pre-
determine time interval. 
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