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Estimation of Changes in Income and Cost of
Production owing to Changes in Inputs and Hybrid
Seeds for Major Crops of Gujarat*

S.S. Kalamkar, M. Swain and S. R. Bhaiya'

Abstract

The present study attempts to analyze the role of various agricultural inputs,
particularly hybrid seeds in enhancing the crop productivity and farmers income for the
major crops in the state of Gujarat. Seed is the basic and most critical input for sustainable
agricultural growth. The response of all other inputs depends on quality of seeds to a
large extent. It is estimated that the direct contribution of quality seed alone to the total
production is about 15 — 20 per cent depending upon the crop and it can be further raised
up to 45 per cent with efficient management of other inputs. The Green Revolution in India
during the late sixties and seventies bears witness to this truth. The volume growth has
come through increased Seed Replacement Rate (SRR) of major crops like wheat and
cotton. However, the major concern has been on the front of improvement in seed
replacement rate (SRR) of majority of other crops. The SRR of moong, urad and arhar has
also been very low (37%, 40%, 33%, respectively) during 2013-14. Among rabi and
summer crops, the SRR of wheat, gram and summer groundnut has been only 33 per cent,
27.5 per cent, 10 per cent, respectively during the corresponding period. The main
limitations as reported by the respondents were lack of awareness about the seeds, seed
treatment methods and government programmes on subsidy on seeds etc. Thus it is
necessary to generate awareness among the farmers about the nature, quality and
usefulness of the seeds they are using. Some of selected farmers also faced difficulties in
getting good quality seeds at right prices. The seeds were mostly purchased from local
markets. There is a need to improve marketing regulations so as to keep the check on prices
and the black marketing of seeds. The study also found that the level of awareness and use
of organic fertiliser is very low among the farmers.

Keywords: Agricultural Inputs, Seed, Cost of Cultivation, Income
JEL Classification: Q12, 016, 012, D24, D61

" Thisis abridged version of research project carried out for Directorate of Economics and Statistics, Government of
Guijarat, Gandhinagar.

* Director, Research Officer/Assistant Professor, and Field Officer/Assistant Professor, respectively at Agro-
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1. Introduction

The introduction of high-yielding-varieties of seed (HYVs) and the
increased use of chemical fertilizers and irrigation were the major features of
the Green Revolution, which provided the increase in production, needed to
make India self-sufficient in food grainsin India. Among the inputs, seed isa
critical and basic input for enhancing agricultural production and productivity
in different agro-climatic regions. Most of the breakthrough in agricultural
research ispackedintheform of seed delivered to thefarmers. Infact, efficacy
of other agricultural inputs such as fertilizers, pesticides and irrigation is
largely determined by the quality of seed. Availability and use of quality seeds
Isnot aone-time affair. Seed quality is estimated to account for 20-25 percent
of productivity. The Green Revolution in India during the late sixties and
seventies bearswitnessto thistruth. And lately, during the decade of 2000s, Bt
cotton seeds, single cross corn hybrids and hybrid vegetables have shown
spectacular results. The volume growth has come through increased Seed
Replacement Rate (SRR) of major cropslikewheat and cotton. Itis, therefore,
important that quality seedsare made availableto thefarmers. However, dueto
use of hybrid seeds, fertilizers, insecticides and pesticides, cost of cultivation
has also gone up considerably. On the other hand, the constraints such as
unavailability of good quality seeds in time and at reasonable price
considerably affect theyield potential of crops.

In this context, the present study attempts to analyze the role of various
agricultural inputs, particularly hybrid seeds in enhancing the crop
productivity and farmersincomefor themajor cropsinthestate of Gujarat.

2.  Dataand Methodology:

The study is based on both primary and secondary data. The secondary
data were mainly drawn from various issues of Fertilizer Statistics (various
years) of Fertilizer Association of India (FAI); Seasons and Crops Reports
(various years) of Gujarat Government; Agricultural Statistics at a Glance
(publication of Department of Agriculture and Cooperation, Ministry of
Agriculture, Government of India; Government Offices (unpublished data),
other publications, research article/papers as well as related websites. The
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primary data have been collected from 1800 sample farmer households
selected from 60 village clusters of Gujarat on major eleven crops, viz. paddy,
bajra, maize, wheat, tur, groundnut, castor, sesamum, rapeseed-mustard,
cotton and onion. Total 1800 sample farmers, 30 each from 60 village/village
clusterswereselected for thestudy (Tablel).

Table 1: Selection of Sample Farmers from different Agro-Climatic Zones of
Gujarat

Zone Agro-climatic Zones No. of |Allotmentof| Area under Study Total
Sample | 60 Clusters | Crops as % to GCA | sample
Talukas of Zone farmers
| | South Gujarat (Heavy rain area) 2 2 58.71 60
[l | South Gujarat Zone 2 2 51.75 60
Il |Middle Gujarat Zone 7 7 83.09 210
IV | North Gujarat Zone 13 13 78.28 390
V| Bhal and Coastal Area Zone 3 3 84.51 90
VI | South Saurashtra Zone 13 13 9417 390
VIl | North Saurashtra Zone 12 12 89.81 360
VIII' | North West Zone 8 8 67.47 240
All 60 60 80.51 1800

Note: A cluster iscomprised of 1-3villagesasper samplerequirement.
Source: Field survey

3. HYYV Seeds Economy of Gujarat

Gujarat has aggressively pursued an innovative agriculture
development programme by liberalizing markets, inviting private capital,
reinventing agricultural extension, improving roads and other infrastructure
(Dholakia, 2010; Kumar et a., 2010; Swain et a., 2012). The mass-based
water harvesting and farm power reformsin dry Saurashtraand Kachchh, and
North Gujarat have helped energise Gujarat’s agriculture (Shah et a., 2009).
These semi-arid regions have out-performed the cana irrigated South and
Central Gujarat. The shift in agriculture to 8 per cent growth rate during last
decade was mainly responsible for the shift of the overall state economy to
higher growth pathwith 10.6 per cent annual growthrate (Dholakia, 2010).
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Gujarat isthe one of the fastest growing states of India. Among various states,
Gujarat has been a leading one in technology led growth in agriculture.
Technology development and diffusion isakey driver of agricultural growth,
fuelling cotton production other farm output and raising the farmers’ income
substantially. Due to technology intervention, the share of cash crops like
cotton and horticultural crops has increased substantially during the last two
decades. During 2000s, Bt cotton seeds and hybrid maize seeds have shown
spectacular resultsin the state. Thevolume growth hascomethroughincreased
Seed Replacement Rate (SRR) of major cropslike cotton, groundnut and other
cropsinthestate. Tocomplement with good agricultural growthinthestate, the
availability of quality/certified seeds has been made available as required in
various part of Gujarat. Both private seed sector and public seed sector have
contributed to the agricultural growth story inthe state. Whilethe public sector
has played arolein production and distribution of HY'V seeds of cereals crops
like wheat, paddy, bajra, jowar and maize, the private seed sector has played a
pivotal rolein devel oping and promoting the use of Bt cotton seeds. In Gujarat
alone, about 26 private seed companies have registered 113 varieties of Bt
cotton seeds.

3.1. Roleof HYV Seeds in Agricultural Performance in Gujarat

Seed is the basic and most critical input for sustainable agricultural
growth. Theresponse of all other inputs depends on quality of seedsto alarge
extent. Itisestimated that the direct contribution of quality seed aoneto the
total productionisabout 15— 20 per cent depending uponthecrop andit can be
further raised up to 45 per cent with efficient management of other inputs (GO,
2014b). Seed is a carrier of technology and the medium for transating
scientif-ic achievement to the field. However, Indian farmers do not
distinguish be-tween grain and seed (Chand, 2007), and use common farm
produce as seed. The reasons for this are: (1) lack of awareness about the
potential of quality seed, (2) the non-availability of good quality seed, and (3)
high seed price. To a greater extent, this also explains the large gap between
attain—-able levels of productivity achieved in front line demonstration plots
andtheactual productivity at farmlevels(Singhand Chand, 2011).

Seed is considered to be a catalyst of changein agriculture. The Green
Revolution in India during the late sixties and seventies bears witness to this
truth. And lately, during the decade of 2000s, Bt cotton seeds, single crosscorn
hybrids and hybrid vegetables have shown spectacular results (GOI, 2012b).
The volume growth has come through increased Seed Replacement Rate
(SRR) of mgjor cropslikewheat and Cotton.
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The Indian seed industry is now occupying a pivotal place in Indian
agriculture and is well poised for continued growth in the years to come.
National Seeds Corporation (NSC), which is the largest single seed
organization in the country with such a wide product range, pioneered the
growth and development of a sound industry in India. NSC, State Farms
Corporation of IndiaLimited (SFCI), States Seeds Corporationsand other seed
producing agencies are continuously and gradually expanding all its activities
especialy in terms of its product range, volume and value of seed handled,
level of seed distribution to the un-reached areas, etc. Over the past four
decades, these seed producing agencies have built up ahard core of competent
and experienced seed producersand seed deal ersin variouspartsof the country
and have adequate level of specialization and competence in handling and
managing various segments of seed improvement on scientifically sound and
commercialy viable terms (GOI, 2014b). As a result of these years of
refinementsand revolution, the Indian seeds I ndustry isone of the most mature
and vibrant ones in the world, currently occupying sixth position with nearly
Rs. 9000 croresturnover. In the last five years, the Indian Seeds Industry has
been growing at therate 12 per cent per annum as compared to global growth of
6-7 per cent per annum (Khan, 2014).

Thelndian SeedsIndustry isundergoing awideranging transformation
including increased role of private seed companies, entry of MNCs, joint
ventures of Indian companies with multinational seed companies and
consolidations. At present, the number of companies engaged in seed
production or seed tradeisof the order of 400 or 500. The main focusof private
seed companies has been on the high value low volume seeds and market for
low value high volume seeds. The Indian hybrid seed sector has been mainly
benefitted due to these wide ranging transformations. The hybrid sector in
India has now pegged at around Rs 12, 000 crores. The Indian hybrid seed
market, with over 300 companies, has been growing at 15-20 per cent annually
in recent years (Anonymous, 2014). About 10 domestic and multinational
companies are controlling over 80 per cent of total hybrid seed market. It is
observed that the Indian hybrid market has been gradually saturating. The
growthissaturated in cotton in spite of Government push. After introduction of
Bt (Bacillus thuringiensis) Cotton, it has occupied about 98 per cent of total
cottonareainlessthan adecade. The HY V paddy hasoccupied only 10 per cent
of total area, only popular in North and North-East regionsof the country.

Among various states, Gujarat hasbeen aleading onein technology led
growth in agriculture. Technology development and diffusionisakey driver of
agricultural growth, fuelling cotton production other farm output and raising
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thefarmers income substantially. Dueto technology intervention, the share of
cash crops like cotton and horticultural crops has increased substantially
during the last two decades. During 2000s, Bt cotton seeds and hybrid maize
seedshave shown spectacul ar resultsinthe state. The volume growth hascome
through increased Seed Replacement Rate (SRR’) of major crops like cotton,
groundnut and other cropsin the state. To complement with good agricultural
growth in the state, the availability of quality/certified seeds has been made
available as required in various part of Gujarat (Swain et al, 2012). Both
private seed sector and public seed sector have contributed to the agricultural
growth story inthestate. Whilethe public sector hasplayed arolein production
and distribution of HY'V seeds of cereals cropslike whesat, paddy, bajra, jowar
and maize, the private seed sector has played apivotal rolein developing and
promoting the use of Bt cotton seeds (Gulati and Shreedhar, 2009). In Gujarat
alone, about 26 private seed companies have registered 113 varieties of Bt
cotton seeds. Not only hastheyield morethan doubled in just fiveto six years,
at present more than 80 per cent of the total cotton areain the state has come
under Bt cotton.

3.2. GrowthinAreaand Production of HYV Crops in Gujarat

Duringtheinitial phaseof greenrevolution, thecereal cropsweregiven
priority for technological interventions. The total area HYV cereas have
tremendously increased during the first decade of technological intervention.
Thetotal areaunder HY'V cerealshasincreased from 33.4 thousand hain 1966-
67t0 2170.9 thousand hain 2000-01, anincrease by around 65 times (Table 2).
During last five decades, the total areaunder HY'V cereals hasincreased by a
growth rate of 11.03 per cent from 33.4 thousand ha in 1966-67 to 2999
thousand hain 2009-10. Among the HY'V cereals, the shareof areaunder HY V
bajraintotal areaunder HY'V cerealshasdeclined, whereasthe share of paddy
and wheat hasincreased over | ast four decades.

° Seed Replacement Rate is the percentage of area sown out of total area of crop planted in the season by using
certified/quality seedsother than thefarm saved seed.
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Table 2: Growth of Areaunder HY'V Cereal Cropsin Gujarat (1966-67 to 2009-10)

(Areain 00 ha)
Year Paddy | Wheat | Jowar | Bajra | Maize | Total Cereals
4 7 4 288 | 31 334

1966-67

(12) | (21) | (1.2) | (86.2) | (9.3) (100.0)

491 | 1743 | 48 | 5573 | 46 7901
1970-71

(6.2) |(22.1)| (0.6) | (70.5) | (0.6) (100.0)

3051 | 4750 | 841 [ 11959 | 1105 21706
1980-81

(14.1) 1 (21.9) | (3.9) | (55.1) | (5.1) (100.0)
1990-91 5051 | 5204 | 2498 | 10886 | 2103 25742

(19.6) | (20.2) | (9.7) | (42.3)| (8.2) (100.0)

4240 | 2600 | 480 | 9720 | 2270 19310
2000-01

(22.0) | (13.5) | (2.5) | (50.3) | (11.8) (100.0)
2009-10 5980 | 8540 | 660 | 6460 | 3300 24940

(24.0) | (34.2) | (2.6) | (25.9) | (13.2) (100.0)
Compound Annual Growth Rates (%)
1966-67 to 1970-71 383.10 {192.40(117.22|112.00| 37.73 118.66
1970-71 to 1980-81 20.15 | 11.67 | 25.81 | 7.24 | 36.48 10.15
1980-81 to 1990-91 573 | 1.25 [ 1357 | 0.09 | 3.83 2.28
1990-91 to 2000-01 -1.74 | -6.70 |-15.21| 113 | 0.77 -2.83
2000-01 to 2009-10 3.89 | 1413 | 360 | 444 | 4.24 2.88
1966-67 to 2009-10 18.07 | 17.53 | 12.30 | 7.33 | 11.19 10.30

Note: Figuresin parenthesesarethe percentagesof total
Sources: Fertilizer Association of India(1992) and other issues; GOI (2013)

Though there has been substantial increase in area under HY'V in the
state, theinter-district variationsin areaunder HY Vsof fivemajor cereal crops
have also increased. There has been a very good growth in total area sown
under some major crops such as groundnut, Bt cotton, bajra and maize. The
areaunder groundnut and HY'V cotton hasincreased from 3.2 1akh haand 2.99
lakh ha in 2003-04 to 16.6 lakh ha and 21.75 lakh ha in 2013-14. Similarly,
there has been also an impressive growth in certified seed distribution in case
of majority of selected crops except bara and sesamum. The HYV seed
distribution has declined by 59.6 per cent and 36.7 per cent respectively for

thesetwo crops(baraand sesamum) during 2013-14 over 2003-04.
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Thegrowthin SRR for HY'V cotton, maize, bgjrajowar and Rapeseed-
mustard has been quite good (Figure 1). The SRR for all these crops have been
around 100 per cent. However, in the case of variety groundnut and variety
cotton which arethe pride of Gujarat, SRR hasbeen aslow as10.0 per cent and
65.0 per cent respectively. The SRR of moong, urid and arhar has also been
very low (37%, 40%, 33%, respectively) during 2013-14. Among rabi and
summer crops, the SRR of wheat, gram and summer groundnut has been only
33 per cent, 27.5 per cent, 10 per cent, respectively during the corresponding
period.

Among the HYV cotton seeds distributed, about 99.5 per cent was
truthful labelled seed. Out of 43.5 thousand quintals of seeds of cotton
distributed, 43.3 thousand quintals were truthful labelled during 2013-14.
Among other crops, maize, bajra and summer groundnut were having more
proportion of truthful labelled seeds among them. Out of 69.8 thousand
quintals of maize seeds distributed, 43.3 thousand quintals (96.4%) were
truthful labelled during the corresponding period. Out of 257.4 thousand
quintals of seeds of kharif groundnut distributed, 198.3 thousand quintals
(77.0%) were truthful labelled. Among rabi and summer crops, majority of
seeds (except wheat and moong) were found to be truthful labelled. While
entire summer groundnut seeds were truthful labelled, the entire summer
moong werecertifiedlabelled.
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The seed scenario in the state has undergone rapid change. The
participation of private sector agenciesin production and distribution of HYV
seeds hasincreased tremendously in recent years. The share of private sector in
distribution of total certified/quality seedsduring kharif 2013 was71.6 per cent
compared to 28.4 per cent of government seed sector share. In the case of
paddy, the share of private and public seed sectorswas as high as 82.8 per cent
and 17.2 per cent respectively. The share of government seed sector inthe cases
of HY'V cotton, maize and bajrawasaslow as 1.9 per cent, 8.0 per centand 2.1
per cent, respectively during kharif 2013. Though the private seed sector has
dominated the HY'V seedsproduction and distribution withlarger sharein case
of almost all crops during all three seasons (except summer groundnut with
61.3% share), the performance of government seed sector isrelatively better in
the case of kharif groundnut (41.7%), variety cotton (37.9%), gram (29.2%)
and rapeseed-mustard (24.6%). Among government agencies, Gujarat State
Seeds Corporations Ltd (GSSC) and National Seeds Corporations Ltd (NSC)
werethemajor players.

3.3. Share of Seed Cost in Total Cost of Cultivation in Gujarat (CACP
Data)

As per CACP data, among various input costs, the share of seed cost in
total operational cost wasashigh as46.1 per cent for onionand aslow as3.5 per
cent for Sesamum (Table 3). The share of seed cost intotal operational cost for
cotton, groundnut and wheat was 7.1 per cent, 27.3 per cent and 16.8 per cent,
respectively. The share of fertilizer cost varied from 22.8 per cent in case of
maize to 8.5 per cent in case of onion. The share of fertilizer cost in total
operational cost for cotton, groundnut and wheat was 13.4 per cent, 11.7 per
cent and 14.2 per cent, respectively.
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Table 3. Share of Seed Cost in Total Cost of Cultivation of Selected Crops
(2004-05t02010-11)

(Percentage to total operational cost C1)

Year Wheat | Paddy | Maize | Bajra | Tur | Groundnut | R&M | Sesamum | Cotton | Onion

2004-05 127 | 108 | 79 | 45 |57 23.5 1.8 3.0 122 | 215

2005-06 133 | 108 | 79 | 56 |35 23.3 1.7 2.6 132 | 215

2006-07 157 | 111 | 116 | 6.0 | 3.6 24.4 2.3 2.7 10.8 | 34.3

2007-08 156 | 16.0 | 55 | 6.0 | 3.8 29.2 2.7 3.3 9.3 | 429

2008-09 134 | 109 | 84 | 56 | 3.1 25.7 24 25 76 | 429

2009-10 155 | 107 | 104 | 6.2 |48 253 2.1 3.5 82 | 358

2010-11 168 | 107 | 69 | 61 |65 273 42 35 7.1 | 461

TE2010-11 | 152 | 108 | 86 | 59 |48 26.1 29 3.2 7.7 | 416

CAGR (%)
(2004-05t0 | 47 | 02 | -22 | 53 |[24| 25 |149| 24 | -86 |136
2010-11)

Source: Commission of Agricultural Cost and Prices (CACP), Department of Agriculture and Cooperation, Ministry
of Agriculture, Government of India

The share of seed cost in total cost varied alot for different study crops.
Though the average seed cost was lowest for rapeseed-mustard (2.9% in TE
2010-11), the CAGR in share of seed cost during last seven years was the
highest (14.9%), followed by onion (13.6%). Theshare of seed cost has, infact,
declined for cotton, maize and paddy by arate of 8.6 per cent, 2.2 per cent and
0.2 per cent, respectively. Thedeclining share of cost of cotton seed may bedue
toavailability of moreBt cotton variety inthe market aslower rate ascompared
toseedratepaidininitial years(after introduction of Btin July 2002). Itisvery
important to note here that in case of onion, seed cost is more than one third of
operation cost which indicates the importance of seed availability and cost of
seedinthemarket.
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4.  Findings from Field data
4.1 Socio-Economic Profile of Study Area and Sample Households

The anaysis on number of households and population of selected
villages as per agro-climatic zone reveals that scheduled tribe population
dominatesin Zonel, Il and I11. The rate of literacy was found higher in male
than female population. On average more than 50 percent households were
agriculture households. The land holding distribution of farmers as per
classification of land size indicates the dominance of marginal and small land
holders, indicating large number of farmers having small piece of land, which
may be due to continuous fragmentation of land over the period of time. The
details on the distance to important facilities available in and around the
selected villages indicated that these villages have pucca approach road and
villagersneedtotravel around 10-15 kmsdistancetoavail thesefacilities.

Themain occupation of morethan 96 percent of selected householdswas
agriculture. Theaveragefamily size of household was6.2 members. Thesocial
categorization of selected households indicates that about 60 percent
households belong to general category followed by other backward classes
(24.94 per cent), scheduled tribe (8.78 per cent) and scheduled caste (5.50 per
cent). It is very pleasant to note that on average 17.39 percent households
possessed kisan credit card. As expected, more than 24 percent of large farmer
had availed kisan credit card facility. Thus, the selected sample indicates the
dominance of middle age literate male member in decision making in farming
businesswith modernfacilitiesof credit supply.

Theaverage owned holdingssize of sel ected househol dswas 3.37 haand
operational holding size was 3.39 ha. The negligible land was not under
cultivation. The land leased-in tendency was prominent in large size farmer
category followed by semi-medium and medium land size group farmer.
Around 7.4 percent of farmers had taken land on lease, of which about 60
percent preferred term of fixed rent in cash, followed by share cropping (24.1
percent) and fixed rent in kind (15.0 per cent). The fixed rate in cash ranges
fromaslow asRs. 8192/hato ashigh asRs.14033/ha. Aslargefarmer had taken
more land on lease-in which must have helped in getting rate of lease lower
thantheother farmers.

A N



Out of thetotal operational land holdings of 3.39 ha, 85 percent land was
under irrigation. This indicates the heavy support of irrigation in the crop
production in the state. In fact the percentage land under irrigation to total
operational holdingswasmorethan 80 percentinall groupsof farmerswhichis
surprising to note. All the maor sources of irrigation such as canal,
dugwell/tubewell, and tank contributed around 20 percent in total irrigated
area. Thus, availability of water through these sources has made agriculturein
thestateto grow with fast rateascompared to other statesin India.

4.2. Cropping Pattern, Access and Use of Seeds and Other Inputs

It was observed from the datathat more than 66 percent selected farmers
had grown cotton crop. It was expected because Gujarat is the one the largest
producer of cotton in India, accounts for 20.87 percent of area and 35.68
percent of total production in the country during 2012-2013. The second most
important crop which large number of farmershad grown waswheat, followed
by bajra, groundnut, paddy, castor, rapeseed mustard, tur and other crops.
Though onion crop was grown by very few numbersof farmers, itisone of the
important cropsand playsvery important rolein food basket. Gujarat accounts
for about 6 percent area and about 9 percent production of onion in country
during 2012-13, with record productivity level of 24.11 tonnes per ha. Among
the different categories of farmers, less number of marginal and small farmers
had preferred to grow cropslike maize, seamum, castor and onion, whereasthe
share of these group of farmersin cultivation of remaining cropsiscomparable
toother groupsof farmers.

During the reference year 2012-13, around 30 percent of gross cropped
areaof samplefarmerswasunder cotton crop. Wheat crop accounted for about
11 percent area in cropping pattern of selected households (Table 4).
Groundnut and paddy were other two important crops grown by selected
farmerswhich accounted 8 percent eachin grosscropped area.

Asacrop group, it was observed that cereals crops accounted for about
30 percent of gross cropped area, oil seeds accounted for about 17 percent area
whereas pulses accounted for about 3 percent area. The area under spices
(cumin, fennel, garlic, etc) has been increasing in the state and it accounted for
about 2.3 percent areaof cropped areaof selected households.
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Table4: Cropping Pattern of Selected Householdsduring 2012-13

Sr. Crops Cropping Pattern- Area in % to GCA

MF SF SMF MDF LF All Farms
1 | Paddy 8.41 8.29 8.46 8.78 8.40 8.58
2 | Maize 2.80 1.95 2.31 1.88 2.70 2.48
3 |Bajra 10.28 6.83 5.38 5.33 490 5.64
4 | Jowar 0.93 0.98 1.79 1.57 1.90 1.58
5 |Ragi 0.00 0.00 0.00 0.00 0.00 0.00
6 | Wheat 12.15 1.71 11.79 11.60 10.10 11.06
7 | Tur 1.87 2.44 2.56 1.72 2.10 2.03
8 |Math 0.00 0.00 0.00 0.00 0.00 0.00
9 |Udid 0.93 0.49 1.03 0.63 1.10 0.90
10 | Gram 0.00 0.00 0.00 0.00 0.00 0.00
11 | Groundnut 748 8.78 8.46 8.93 7.30 8.35
12 | Sesamum 0.93 0.98 0.51 0.94 0.70 0.68
13 | Soybean 0.00 0.49 0.51 0.47 0.70 0.45
14 | Rapeseed- Mustard 2.80 2.93 2.82 2.35 1.90 2.26
15 | Cator 1.87 4.39 4.87 4.55 5.60 4.74
16 | Cotton 31.78 30.73 27.69 28.84 30.80 29.57
17 | Sugarcane 1.87 0.98 2.05 1.72 2.50 2.03
18 | Fruits and Veg 0.00 0.98 1.28 1.57 1.20 1.13
19 | Spices 2.80 1.95 2.31 2.66 1.80 2.26
20 | Other 13.08 15.12 16.15 16.46 16.30 16.25

Source: Field survey

Theanaysison useof HYV seed during the agricultureyear 2012-13 by
the selected farmer households reveds that the percentage of farmers
cultivating the HY'V crop total number of farmers cultivating that particular
crop werefound aslow as19.05 percent in onionto ashigh as99.35 percentin
bajra. It indicatesthat almost all the farmersthose who had grown bajraduring
kharif and summer seasons during 2012-13 used hybrid seed. Onion crop
generally grown in late kharif/rabi season mostly in Bhavnagar, Rajkot and
Jamnagar district of state and farmer generally produced seed on their farm, or
purchase from fellow famer or they use kanzi (half grown bulb of onion) for
onion production. That may be the reason behind very low share of onion
farmersusing HY'V seed to total farmers. The crops in which share of farmer
cultivating HY'V crop to total farmer had recorded significantly in case of

I 1



cotton, castor, rapeseed mustard. Except tur which had only 44 percent farmer
households, the share of farmer in remaining crop ranged between 48-67
percent of total area. Acrossthedifferent sizegroupsof farmers, amost similar
trend wasnoticed.

The percentage of area under HYV seed to total cropped area of
particular crop found highest in case of castor (99.1 percent) followed by bajra
(90 per cent), cotton (75.9 percent) and the lowest was recorded in groundnut
(9.0 per cent). It indicates that almost all the farmers those who had grown
castor crop during kharif season during 2012-13 used hybrid seed. Groundnut
crop generally grown in kharif season and farmer generally use seed produced
on their farm, or purchase from fellow famer. That may be the reason behind
very low rate of use of hybrid seed in groundnut cultivation. Unlike share of
farmersin total number of farmers growing hybrid seed, more than 54 percent
of onion areawascovered with hybrid seed.

4.3 Costof Cultivation of Selected Crops (Total) *
Wheat:

Wheat is the important rabi crop grown in Gujarat, occupies about 12
percent gross cropped area. This crop is mostly grown as irrigated crop (98
percent in 2010-11), where as wheat productionin Khambat isgenerally taken
asrainfed crop. Whesat crop wasgrown on 1.05 million haareawith production
of 3.14 million tonnes, accounted for 3.54 per cent area and 3.4 percent
production of the country. The per ha productivity of wheat in the state (2990
kg/ha) was lower than national average of 3118 kg/ha in 2012-13. On an
average around Rs.30104/- cost was incurred by the selected farmers to
cultivate ahectare of wheat crop. Theirrigation accounted for about 30 per cent
of total cost of cultivation followed by harvesting and threshing (around 23 per
cent), fertiliser and its application (16 per cent) and seed with sowing cost
(about15 per cent). The share of seed cost excluding the sowing cost in total
cost of cultivation wasabout 12 per cent. The same of kind of trend ininput use
share in total cost across land holding was observed except marginal higher
expenditure on seed with sowing and fertiliser cost by marginal farmers.

* For details, pleaseseeKalamkar et al., 2014.
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Paddy:

In the Gujarat State, paddy occupies around 6 percent of the gross
cropped area of the State in 2011-11. During 2012-13, paddy crop was grown
on about 0.7 million haareawith production of 1.5 million tonnes. About 61.5
percent of area under paddy in the state was under irrigation during 2010-11.
The state of Gujarat had accounted for about 1.65 percent of area and about
1.44 percent of production of paddy of the country (2012-13). The productivity
level of riceinthe statewas 2143 kh/hawhich waslower than al Indiaaverage
of 2462 kg/ha during 2012-13. On an average around Rs.30979/- cost was
incurred by the selected farmers to cultivate a hectare of paddy crop. The
harvesting and threshing accounted the highest share in total cost (about 23
percent) followed by seed with sowing cost (about 21 percent), fertiliser and
its application (about 18 percent) and land preparation (about 12 percent).
Acrosstheland holding size, it was observed that small farmershave paid less
for harvesting and threshing whereas irrigation and its application cost them
moreascompared to other sizegroup farmers.

Maize:

Among the coarse cereals, maize occupies important place in cropping
pattern of state which accounts for about 4.3 percent of gross cropped area.
This crop has occupied about 0.48 mha area with production of 0.84 mt,
accounts share of 5.51 percent in areaand 3.75 percent in production of maize
at all India level. About 12.5 percent area under maize was irrigated as
compared to 34.30 percent area at national level. Thus, productivity level of
maize in the state was 1750 kh/ha as compared to 2552 kg/ha as all India
average. Selected farmers had spent around Rs. 25516/- per hectare on
cultivation of maize. The cost of cultivation of maizeindicated that among the
variousinputsused in cultivation of maize crop by selected farmers, harvesting
and weeding together accounted for more than 50 per cent of total cost of
cultivation, accounted for about 30 and 22 per cent respectively. The other
major inputswere fertilizers, seed with sowing cost and irrigation application.
Across the land holding size, it was observed that small farmers had applied
lower irrigation and spent lower amount on seed and sowing, whereasfertiliser
cost wasfound relatively high ascompared to other sizegroup farmers.
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Bajra:

Bajraisthe most important coarse cereal crop grown in the state which
occupiesabout 6.6 percent of grosscropped areaduring 2010-11. Gujarat isthe
third largest prouder of bajrain our country, accounted for 12.24 percent of
production (1.07 mt) and 8.61 per cent of area (0.62 mha) in 2012-13. The
productivity level of bgjarain the state was second highest after Haryanawith
1725 kg/ha as compared to 1214 kg/ha at national level. As compared to 8.3
percent area irrigated at national level, 22.3 percent area in the state under
irrigation during 2010-11. Around Rs. 23318/- per hectare cost wasincurred by
the selected farmerson cultivation of bajracrop. Thecost of cultivation of bajra
indicated that among the various inputs used in cultivation of bajara crop by
selected farmers, harvesting and irrigation together accounted for morethan 50
per cent of total cost of cultivation, accounted for about 33 and 19 per cent
respectively. The other major inputs were fertilizers, weeding, seed with
sowing cost. The share of seed cost including sowing cost in total cost of
cultivationwasabout 11.1 per cent whereasthe share of seed cost excludingthe
sowing costintotal cost of cultivationwas6.0 per cent. Acrosstheland holding
size, it was observed that small farmers had spent more on fertiliser as
comparedto other sizegroup farmers.

Tur:

Tur is the main pulse crop grown in Gujarat. It accounts for about 2.2
percent of gross cropped area and about 4 percent of total food grains
productioninthestate. It wasgrown on about 0.23 mhaareawith production of
0.27 mt, which accounted for 6.04 per cent and 8.79 percent in total area and
production of the country. The productivity level of tur in the state was1174
kg/hawhich was far better than national average of 806 kg/ha). The top five
major tur growing districts in the state are Vadodara, Bharuch, Surat,
Pachmahal and Sabarkantha. Per hectare cost of cultivation of tur is estimated
tobearound Rs. 18625/-. The cost of cultivation of tur indicated that among the
variousinputsused in cultivation of tur crop by selected farmers, weeding and
harvesting together accounted for about 50 per cent of total cost of cultivation,
accounted for about 24.7 and 24.8 per cent respectively. The cost on land
preparation and seed with sowing were other major costs. The share of seed
cost including sowing cost in total cost of cultivation was about 8.8 per cent
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whereas the share of seed cost excluding the sowing cost in total cost of
cultivation wasonly 3.6 per cent. Acrosstheland holding size, it was observed
that small farmersincurred relatively high cost in cultivation of tur crop than
other sizegroupfarmers.

Groundnut:

Groundnut is the main kharif oilseed crop grown in Gujarat. Gujarat is
the second largest grower (1.29 mha) and third largest producer (0.76 mt) of
groundnut in the country, accounting for 27.04 percent area and 16 percent
production during 2012-13. Despite of high share in area, low share in
production was due to low level of productivity of 631 kg/ha as compared to
995 kg/haat al Indialevel. Therefore, the areaunder the groundnut in the state
has been continuously declining from more than 21 lakh hain TE 1983-81 to
19.7 lakhin TE 2003-04, further declined to 18.6 lakh in TE 2009-10 and 12.9
lakh hain 2012-13. It accountsfor about 14.5 percent of grosscropped areaand
about 50 percent of total oilseed production in the state. The top five major
groundnut growing districts in the state are Junagarh, Jamnagar, Rajkot,
Amreli and Bhavnagar. Around Rs. 36495/- per hectare cost was incurred by
the selected farmerson cultivation of groundnut crop. The cost of cultivation of
groundnut indicated that among the various inputs used in cultivation of
groundnut crop by selected farmers, seed with sowing cost accounted the
highest intotal cost of cultivation (about 34.5 per cent), followed by harvesting
(16.31 per cent), fertiliser (15.3 per cent) and weeding (around 15 per cent).
Theshareof seed cost excluding the sowing cost intotal cost of cultivationwas
31.2 per cent. Aslikein other cases, it was also observed in this case that small
farmers had incurred more cost on crop cultivation than other size group
farmers.

Rapeseed Mustard:

Rapeseed Mustard is another important rabi oilseed crop grown in the
state. This crop had occupied about 1.7 percent gross cropped area having
about 2.23 lakh hain 2010-11. More than 95 percent of rapeseed mustard area
was under irrigation during 2010-11 as compared to 693.90 percent at all India
level. As seen earlier, area under groundnut has declining in the state, while
area under rapeseed mustard has increasing over a period of time, from 2.13
lakh hain TE 1983-84 to 2.83 lakh hain TE 2009-10. It accountsfor about 10.4
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percent of total oil seedsproductioninthestate. It wasgrown onabout 0.21 mha
area with production of 0.34 mt, which accounted for 3.31 per cent and 4.35
percentintotal areaand production of the country in 2012-13. The productivity
level of rapeseed mustard in the state was 1619 kg/hawhich wasfar better than
national averageof 1233 kg/ha. Thetop five major rapeseed mustard growing
districts in the state are Banaskantha, Patan, Mahsana, Kachchh and
Sabarkantha. Around Rs. 23899/- per hectare cost wasincurred by the selected
farmers on cultivation of rapeseed mustard crop. The cost of cultivation of
rapeseed mustard indicated that among the variousinputsused in cultivation of
rapeseed mustard crop by selected farmers, irrigation cost accounted for about
37 percent of total cost, followed by fertiliser (about 15 percent) and land
preparation cost ( about 11 percent). The share of seed cost including the
sowing cost intotal cost of cultivation wasabout 7.1 per cent whereasthe share
of seed cost excluding the sowing cost in total cost of cultivation wasonly 3.6
per cent. Similar kind of trend wasobserved acrosstheland holding size.

Sesamum:

Sesamum crop which is mostly grown in kharif season had occupied
about 1.9 percent shareingross cropped areaof the state having about 2.51 lakh
ha area under this crop in 2010-11. It accounts for about 2.6 percent of total
oilseeds production in the state. The state of Gujarat contributed about 17.6
percent in total national production of sesamum. The top five major rapeseed
mustard growing districtsin the state are Surendranagar, Kachchh, Bhavnagar,
Banaskanthaand Rajkot. Around Rs. 15541/- per hectare cost wasincurred by
the selected farmers on cultivation of sesamum crop. The cost of cultivation of
sesamum indicated that among the various inputs used in cultivation of
sesamum crop by selected farmers, cost incurred harvesting and weeding
together accounted for about 49 per cent of total cost of cultivation, accounted
for about 27 and 22 per cent respectively. The share of seed cost including
sowing cost in total cost of cultivation was about 13.5 per cent whereas the
share of seed cost excluding sowing cost intotal cost of cultivation was 6.4 per
cent. The other major costs were fertilizers, and land preperation. Across the
land holding size, it was observed that large farmershad incurred lowest cost of
cultivationfollowed by marginal farmers.
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Castor:

Castor is another kharif oilseed crop grown in the state which occupies
about 4.04 mh areaand accountsfor 13.9 percent sharein gross cropped areaof
the state (TE 2009-10). It accounts for about 20.2 percent of total oilseeds
production in the state. The state of Gujarat contributed about 17.6 percent in
total national production of castor. The top five major rapeseed mustard
growingdistrictsinthe state are Banaskantha, Kachchh, M ehsana, sabrakantha
and Patan. Around Rs.32586/- per hectare cost was incurred by the selected
farmerson cultivation of castor crop. Thecost of cultivation of castor indicated
that among the various inputs used in cultivation of castor crop by selected
farmers, about 29 per cent of total cost wasincurred on irrigation followed by
cost incurred on harvesting and threshing (26 per cent). The share of seed cost
including sowing cost in total cost of cultivation was about 8.3 per cent
whereasthe share of seed cost excluding sowing cost intotal cost of cultivation
was4.4 per cent. Similar trend wasobserved acrosstheland holding size.

Cotton:

Cotton isimportant commercial crop in the state which occupies about
2.62 mhaareaand accountsfor 19.7 percent sharein gross cropped areaof the
state (TE 2009-10). Thestateof Gujarat isthe second largest grower (2.5 mha)
and first largest producer (8.73 mbales) and accounted for 20.87 percent area
and 25.68 percent of production of the country during 2012-13. The cotton
productivity in the state (594 kg/ha) was higher than national average of 482
kg/ha. Alsoabout 58.7 percent of areaunder cotton wasirrigated in 2010-11 as
compared to national average of 33.8 per cent. The top five major rapeseed
mustard growing districts in the state are Rakot, Bhavnagar, Vadodara,
Surendranagar and Ahmedabad. Around Rs. 40,224/- per hectare cost was
incurred by the selected farmers on cultivation of cotton crop. The cost of
cultivation of cottonindicated that among thevariousinputsused in cultivation
of cotton crop by selected farmers, harvesting cost accounted the highest share
in total cost of cultivation accounting for about 23 per cent, followed by
fertiliser cost (about 21 per cent) and irrigation cost (about 17 per cent). The
share of seed cost including sowing cost in total cost of cultivation was about
12.4 per cent whereasthe share of seed cost excluding sowing cost in total cost
of cultivation was 9.3 per cent. Similar trend was observed across the land
holding size.
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Onion:

Onion isthe important vegetable crop grown in the state. It isgeneraly
grownwasgrown aslatekharif or rabi crop. It accountsfor about 5.3 percent of
total area under vegetable crops and 6.7 percent of total vegetable production
in the state. Though, state has shared hardly 2.7 percent area and 4.2 percent
production of Country, the highest productivity level (24415 kg/ha) was
recorded as compared to all Indiaaverage of 15989 kg/hain 2012-13. Thetop
five maor onion growing districts in the state are Bhavnagar, Rakot,
Junagarh, Amreli and Jamnagar. Around Rs. 80,724/- per hectare cost was
incurred by the selected farmerson cultivation of onion. Thecost of cultivation
of onion ranged from as high as Rs. 132334/- in case of margina farmersand
lowest cost was recorded in case of medium farmer (Rs 69154/-). Among the
various inputs used in cultivation of onion crop by selected farmers, about 28
per cent of total cost wasincurred on harvesting followed by cost incurred on
seed and sowing (25.7 per cent). The share of seed cost excluding sowing cost
in total cost of cultivation was 11.7 per cent (Table 4). Across the groups,
marginal farmershad spent relatively larger shareof total cost onirrigation and
use of insecticides. Whereas fertiliser and seed with sowing cost share was
lower inmarginal group than other group farmer.

Table 4: Share of Seed Cost in Total Cost of Cultivation of Maor Cropsin
Gujarat (%)

Sr. No. Crop Seed Cost (Rs/ha) % share in total cost
1 Wheat 3346.9 12.0
2 Paddy 2535.9 9.0
3 Maize 1445.9 6.0
4 Bajara 1282.9 6.0
5 Tur 578.5 3.6
6 Groundnut 10413.6 31.2
7 Rapeseed-Mustard 818.4 3.6
8 Sesamum 795.4 6.4
9 Castor 1131.2 44
10 Cotton 3096.7 9.3
" Onion 7738.1 1.7

Source: Field survey
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4.4 Agro-Climatic Zone- wise Cost of Cultivation*

After having discussed about the breakup of cost of cultivation and
profitability of selected eleven crops, this section discussed about the agro-
climatic-wisepattern of total cost of cultivation and profitability of thesecrops.

Wheat:

In caseof production of wheat, highest share of seed costintotal cost was
recorded inACZ 11 (i.e. 15.6 percent of total cost) and the lowest wasin ACZ
VII (8.1 per cent). The profit per ha as well as per quintal of main product
production was recorded highest in ACZ IV and the lowest was in ACZ 111.
Wheat crop isgrown mostly in ACZ IV, whereas rainfed wheat (bhaliawheat)
isgrownin Khambhat areasof Anand district whichfall under ACZ 111.

Paddy:

Thereishugevariationin share of cost of seedintotal cost of cultivation
of paddy acrossthe zonesof the state. Paddy wasgrowninfivezones. In caseof
production of paddy, highest share of seed cost in total cost was recorded in
ACZ 1V (i.e. 9.6 percent of total cost) and the lowest wasin ACZ V (5.3 per
cent). The profit per haaswell as per quintal of main product production was
recorded highestinACZ IV whereassamewaslowest inACZ I11.

Maize:

Maize crop wasgrown in four zones. Therewas huge variation in share
of cost of seed in total cost of cultivation of maize across the four zones of the
state. The share of maize seed cost in total cost of cultivationin ACZ IV was
morethan four timeshigher thanACZ V1I. It may be dueto higher useof hybrid
seed in Zone Il than IV. In case of production of maize, highest share of seed
cost wasrecorded ashigh as11.0 percent and aslow as 2.7 percent of total cost.
Thelevel of profit per hawas recorded the highest in ACZ 1V whereas profit
per quintal of main product observed in zone ACZ Il. Whereas profit was
negative in Zone VII where lowest share of seed cost was recorded, may be
because of use of local seed. Thus, thereisdirect positive rel ationship between
theuseof hybrid seed and profitlevel.

* For details, pleaseseeKalamkar et al., 2014.
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Bajra:

Bajracrop was grown in seven zones. The share of cost of seed in total
cost of cultivation of maize across the seven zones of the state rangesfrom 4.1
percent to 6.8 percent of total cost. Thelevel of profitin cultivation of bajrawas
recorded highest in ACZ VI whereas profit per quintal of main product was
recordedinACZ V.

Tur:

Out of eight zones, tur crop wasgrown in six zones. The average share of
tur seed cost in total cost of production was 3.5 per cent whereas across the
zones, it rangesfrom 2.810 6.0 per cent. Tur cropisconsumed asgreen aswell
asdry product. In fact green produce of tur is heavily demanded in the state. It
was observed that farmersfrom zonell, 111 and V11 had sold green product of
tur inthemarket. The share of seed cost intotal cost of cultivation of turinACZ
VIl was two times higher than ACZ 11I. The level of profit per hain tur
cultivation was highest in zone V11 (i.e. Rs. 24384/ha) which was mainly due
to low cost of cultivation. However, the profit was negative (Rs. 15643/ha) in
zoneV |1 mainly dueto high cost of cultivation.

Groundnut:

Groundnut is the important oilseed crop grown in all the eight climatic
zonesof thestate. Theaverage share of seed cost intotal cost of production was
estimated to be 32.2 percent whereas acrossthe zones, it rangesfrom aslow as
20.3 percentinzonelll toashighas42.0 per centinzonel. Thus, share of
seed cost in total cost of cultivation of groundnut in ACZ | was more than two
times higher than ACZ 111. It can be further seen from the table that level of
profit per ha as well as per quintal of production was negative in four zones.
Thereason for same may below productivity level of groundnut inthese areas.
Thus, it is important to increase level of productivity by introducing new
hybrid variety suitableto climatic zonesof thestate.

Rapeseed Mustard:

Rapeseed-mustard was grown in four zones only. On an average, about
7.1 per cent of total cost of cultivation wasincurred on seed. Acrossthe zones,
seed cost share ranges from aslow as 2.8 percent in zone VIl toashighas 7.0
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per cent in zone I1l. Thus, share of seed cost in total cost of cultivation of
groundnut in ACZ 11 was almost three times higher than ACZ V1. It can be
further seen from the table that level of profit per ha as well as per quintal of
production was recorded lowest in zone VIl where seed cost share was also
lowest one. Thus, it can beattributed to the use of local seed which had effect of
total crop production. Thus, low productivity level of rapeseed mustard inthis
zone has resulted the cultivation of this crop un-remunerative. Thus, it is
important to increase level of productivity by introducing new hybrid variety
suitableto climatic zonesof thestate.

Sesamum:

Sesamum was grown in four agro-climatic zones of the state. The
average share of seed cost in total cost of cultivation was estimated to be 10.9
percent whereas across the zones, it ranges from aslow as 3.5 percent in zone
IV toashighas7.1per centinzoneVI. Thus, shareof seed cost intotal cost of
cultivation of sesamuminACZ IV wasdoublethan ACZ IV. It can befurther
seenfromthetablethat level of profit per haaswell asper quintal of production
was the highest in zone |V where share of seed was recorded the lowest one.
The production level wasrelatively better inzonelV and V111, thereforereturn
as well as profit released was recorded better in these zones as compared to
other two zones.

Castor:

Castor wasgrown in six climatic zones of the state. The average share of
seed cost intotal cost of cultivation was 8.3 percent. Acrossthe zones, it ranges
from 2.8 percent to 6.9 percent. From the data on seed and level of profit, we
did not find any relation between the both. In case of profit per hectare of
cultivation of castor, it was positive in al zones. The profit per hectare of
cultivation and production per quintal of castor was significantly higher in
zone IV and VIII. It was very strange to note that despite significant
expenditure towards purchase of seed by zoneV1, level of profit per /haaswell
per quintal of production was the lowest. Thus, it may be due to low quality
seed or other factorsareresponsiblefor low crop production.
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Cotton:

As far as zone-wise cost of cultivation of cotton is concern, it was
observed that use of cotton seed incurred 12.4 percent cost of total cost of
cultivation. Mostly Bt cotton hasbeen growninthestate. The share of seed cost
intotal cost was highest in zone VI (11.8) and lowest wasin zone 1V (6.6 per
cent). It was observed that profit per ha cultivation of cotton was highest in
zoneV Il followed by zonelll andthelowest wasinzoneV 1. Despiteof having
higher shareof seed costintotal costinzoneVI and VI, theprofit per quintal of
production was relatively lower in both zones. Low level of productivity and
low pricerealized for product would bethereasonsbehind lower profit level in
these zones. Overall per ha Rs. 23669/- profit was earned by the farmers. Per
quintal cost of production of cottonisestimatedtobeRs. 1377/-.

Onion:

The seed cost of onion accounts for around 26 percent of total cost of
cultivation. Acrossthezones, the share of seed cost intotal cost rangesfrom9.0
percent to 46 percent. Thelowest seed cost sharewasrecoed in zones| whereas
the heist cost was recorded in zone VI11. Thus, huge variation in cost of onion
seed wasobserved. Itisoneof themost profitablecrop having profit of Rs. 1.77
lakhhaor Rs. 7.2 per kg of production. It can be seenfrom thetablethat in case
of zone |, farmer had underestimated the cost of his own seed. Asit is short
duration crop and with high level of productivity level in the state, area under
onion has been increasing over a period of time. Big onions produced in the
state are exported from Pipavav port to Dubai, Kuwait, Saudi Arabia, Middle
East, Malaysia, Singaporeand other country.

4.5. Costof Cultivation of Selected Crops: HYVsvs LY Vs
Cost of Cultivation (HYV)

The cost of cultivationisworked out putting alone crop production with
hybrid seed. The share of hybrid/bt seed cost in total cost of cultivation of
cereal cropsrangesfromaslow as6.0 percent in bajrato ashigh as13.3 percent
inMaize. In caseof tur, cost of hybrid seed accounted for 4.6 percent. In case of
oilseed crops, groundnut accounted highest share of 29 percent in total cost of
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cultivation and lowest share of cost on seed was recorded in case of rapeseed
mustard. The cost of hybrid/bt seed in case of cotton cultivation accounted for
9.5 percent of total cost. The cotton seed availablein the market and which has
demand for is bt cotton seed which provides the safeguard against bollworm
attack. The only vegetable crop onion for which farmers had to purchase seed
from market at very high rate and thus accounted for around one fourth of total
cost onseed only.

Cost of Cultivation (Local)

The share of local seed cost in total cost of cultivation of cereal crops
rangesfromaslow as 1.8 per centin maizeto ashigh as6.8 per centin paddy. In
case of tur, cost of local seed accounted for 3.5 per cent. In case of oilseed
crops, as seen earlier, groundnut accounted highest share of 31.9 per cent in
total cost of cultivation and lowest share of cost on seed wasrecorded in case of
rapeseed mustard (1.3 per cent). The cost of local in case of cotton cultivation
accounted for 7.4 per cent of total cost. The cost of onion seed accounted for
about 28 per cent in total cost of cultivation. The share of cost of seed of |ocal
variety was estimated to much lower than hybrid seed. The profit analysis
indicated that the profit per hectare cost of cultivation using local seed was
recorded highest in case of onion (Rs. 63209/-) followed wheat (Rs. 22063/-)
and rapeseed mustard (Rs. 21736/-). The same was negative in case of maize
(Rs.2679/-).

Share of HYV and Local Seed Cost

Theshareof hybrid/bt seed cost intotal cost of cultivation rangesfromas
low as 3.6 per cent in rapeseed-mustard to as high as 30.1 per cent in onion.
Among cereals, the share of hybrid/bt seed cost in total cost of cultivation
variedfromaslow as6.0 per centinbajratoashighas13.3 per centinwheat. In
case of tur, cost of hybrid seed accounted for 4.6 per cent. In case of oilseed
crops, as seen earlier, groundnut accounted highest share of 30.6 per cent in
total cost of cultivation and lowest share of cost on seed wasrecorded in case of
rapeseed mustard (3.6 per cent). The cost of hybrid/bt seed in case of cotton
cultivation accounted for 9.3 per cent of total cost. The cotton seed availablein
the market and which has demand for is bt cotton seed which provides the
safeguard against bollworm attack. The only vegetable crop, i.e. onion for
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which farmers had to purchase seed from market at very high rate and thus
accounted for around onefourth of total cost on seed only (30.1 per cent).

As evident from Figure 2, the gap between HY'V seeds cost and local
seeds cost as a percentage of total cost of cultivation was observed to be much
larger in case of onionand maize. In both the cases, theshareHY'V seedscostis
much higher than the share of local seeds cost. Groundnut wastheonly crop, in
which case, the share of local seeds cost was found to be much larger than the
shareHY'V seedscost.

4.6 Changes in Productivity and Farmer’s Income

Selection of the right variety of seed is extremely important when it
comesto thecultivation of acrop. Different seedsbehavedifferently according
tothe soil, climate, irrigation and other inputs of an area. A variety of seed that
produces a quality crop and fetches a premium price in one region may be
totally rejected in another region. This rejection may sometimes occur over
districts and even through villages. Since, every farmer aims to get the
maximum return for his produce, prudent selection of the seed variety isvital.
High yields and good produce can be achieved only when seeds are used
wisely. The main advantages of High Yielding Variety seeds are yielding of
farms with the use of HY'V seeds in high compared to the use of traditional
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seeds. HY'V seedsgivebetter quality yielding. The study revealsthat ailmostin
all crops, productivity level of HYV crop was found higher than local seed
crop. The highest differencewasrecorded in case of cotton crop, which may be
dueto highyieldlevel of Bt cotton. Itisimportant to note herethat dueto use of
HYV seed and other supporting inputs, the cost of cultivation of most of the
selected crops was higher than the local seed crops. Thus increase in
productivity may help in increase in income subject to realisation of
remunerative prices.

Thus, it is very much clear from the results that the average yield of
crop aswell aslevel of incomeunder HY'V seed crop was higher than the local
seed crop. Except local variety of maize, no other crops yielded negative
returnsper hectareto thefarmers(Figure 3). However, thefarmer’sincome per
quintal of output was found to be negative in case of four local varieties of
crops (paddy, maize, groundnut and cotton) (Figure4). Thisismainly because
of poor quality of local seeds and cultivation of these crops under rainfed
conditionsthat resulted in poor yieldscompared to high costsincurred.
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4.7. Adoption and Constraints in Use of HYV Seeds and Other Inputs

Themain constraintsfaced by the respondentsin adopting HY Vswere
poor crop germination, unavailability of seed in adequate quantity and in
appropriatetimeand lack of latest knowledge. Themainlimitationsasreported
by the respondents were lack of awareness about seeds tag colour (foundation
seeds, certified seeds and truthful seeds), seed treatment methods and
government programmes on subsidy on seeds. Thus, it indicates that farmers
are unaware about the stages of seed made available to them, about seed
treatment as well as government programme related to seed. The state seed
certification agency as well as state extension agency should work out plan to
disseminate knowledgeand technical knowhow tothefarmer.

The selected farmers had faced constraints in use of other inputs as
well. Among the various problems faced by farmer, more severity was
observed in case of non availability of credit, non-availability of other inputs,
poor quality of other inputs, poor pod/grain setting and Incidence of
insect/pest/diseases. Besides, inadequate knowledge about disease and pest
management, weed infestation, non-availability of human labour, risk of crop
failurelyield variability dueto biotic & abiotic stresses aswell ashigh cost of
other inputs were some of the problems faced by the farmersin cultivation of
selected crops.
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In order to improve the production and productivity of selected crops,
the suggestions from the selected farmers were collected during the field
survey. About 30 percent of farmer households had suggested that good
quality seeds should be made available. Around 20 percent of farmer
household had suggested that new insect pest resistant variety should be
developed in order to minimize the use of and cost on insecticides and
pesticides. Besides, farmers had suggested that timely avail ability seed (about
15 percent) with adequate quantity of seed (about 9 percent) should be ensured
by the government. About 11 percent of farmer househol ds had suggested that
prices of seed should reduced as well as black marketing of seed should be
checked by local authority in order to benefit the resource poor farmer. It was
also suggested that more number of farmers should beinvolved/ giventraining
through farm demonstration/ Krishi Mahostav/ KVK/ SAUs. It was very
upsetting to note herethat very few farmershad made suggestionsonimportant
issues related to seed which has direct impact on improvement of production
suchincreasing seed replacement ratio, seed treatment, failure of certified seed
and compensation thereof, over use of seed, etc.

S. Conclusions and Policy Implications:

Seed is the basic and most critical input for sustainable agricultural
growth. Theresponse of all other inputs depends on quality of seedsto alarge
extent. Itisestimated that the direct contribution of quality seed alone to the
total productionisabout 15— 20 per cent depending upon the crop and it can be
further raised up to 45 per cent with efficient management of other inputs. Seed
is a carrier of technology and the medium for translating scientif-ic
achievement to the field. Seed is considered to be a catalyst of change in
agriculture. The Green Revolutionin Indiaduring thelate sixtiesand seventies
bears witness to this truth. The volume growth has come through increased
Seed Replacement Rate (SRR) of major cropslikewheat and cotton.

However, the major concern has been on the front of improvement in
seed replacement rate (SRR) of majority of other crops. The SRR of moong,
urad and arhar has also been very low (37%, 40%, 33%, respectively) during
2013-14. Among rabi and summer crops, the SRR of wheat, gram and summer
groundnut has been only 33 per cent, 27.5 per cent, 10 per cent, respectively
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during the corresponding period. Thus, the SRR of mgjority cropsin the state
need further improvement.

Some of the constraintsand feedback given by thefarmershavealready
been discussed. The main limitations as reported by the respondentswerelack
of awarenessabout the seedsthey are using such asthetag col our of seeds, seed
treatment methods and government programmes on subsidy on seedsetc. Thus
it is necessary to generate awareness among the farmers about the nature,
quality and usefulnessof the seedsthey areusing.

Some of selected farmersalso faced difficultiesin getting good quality
seeds at right prices. The seeds were mostly purchased from local markets.
Sincethefarmers did not have sufficient knowledge about the available seeds
and they did not haveany other alternatives, they wereforced to purchasethose
seedsfromthelocal traders, who arenormally profit seekers. Thereisaneedto
improve marketing regulations so as to keep the check on prices and the black
marketing of seeds.

Thestudy found that thelevel of awarenessand use of organicfertiliser
isvery low among the farmers. It is suggested to promote the organic farming
through somepolicy incentives.
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AERC Vallabh Vidyanagar- Research Studies/Reports Completed

Sr. No. Report No. Title of Report

1. 1. AStudy of Wheat Prices in the States of Gujarat and Rajasthan, by V. S. Vyas, 1963.

9 9 The Organization and Disintegration of a Collective Farming Society: A Case Study of a
' ' Gramdan Village, by K. M. Choudhary, July, 1966.

3 3 Economics of Well Irrigation in a Rajasthan Village, by K. R. Rakhral, published as an article
) ) inArtha Vikas, January 1967.

4. 4. Agricultural Labour in Four Indian Villages, Ed. by V. S. Vyas, May, 1964.

5 5 Command Area of the Dantiwada Project (Socio-Economic Survey of Three
' ' Banaskantha Villagesin Gujarat), by B. M. Desai, November, 1964.

6 6 Working of Fair Price Shops in Gujarat and Rajasthan (with Special Reference to
’ ’ Ahmedabad and Jaipur Cities), by R. M. Patel, March, 1965.

7 7 A Study of Pilot Co-operative Farming Societies in Gujarat and Rajasthan by M. D. Desai
’ ’ andK. S. Karanth, December, 1964.

8 8 Factors Affecting Marketable Surplus and Marketed Supplies (A Study in Two Regions
' ’ of Gujarat and Rajasthan) by V. S.Vyas & M. H. Maharaja, January, 1966.

9 9 Factors Affecting Acceptance of Improved Agricultural Practices (A Study inan . A.D. P.
' ’ Districtin Rajasthan), by K. M. Choudhary, November, 1965.

10 10 Economics of Cotton Cultivation (A Study in a selected region of Sabarkantha District of
) ' Gujarat), by M. H. Maharaja, May, 1966.

” 1 Economic Survey of Borsad Taluka (Gujarat State) with Special Reference to the
' Impact of Community Development Programme by M. L. Bhat, December, 1966.

12 12 An Evaluation of Some Aspects of Hybrid Maize Programme in Dahod Taluka
’ ’ (Panchmahal District, Gujarat), by B.M. Desai, January, 1967.

An Assessment of Co-operative Farming Societies in Gujarat and Rajasthan (A few Case
13. 13. Studies), by K. M.Choudhary, M. T. Bapat, N. R. Shah, D. P. Gupta, K.R. Pichholiya and
S.B.Saxena, August, 1967.

14 14 An Enquiry into the Implementation of Farm Plans in Bardoli Taluka (AStudyin an
' ' I.A.D.P. District in Gujarat) by V.S.Dharap and M. H. Maharaja, August, 1967.

15 15 New Strategy of Agricultural Developmentin Operation (A Case Study of the Kaira District in
) ) Gujarat), by B. M. Desaiand M. D. Desai, July, 1968.

16 16 Conditions of Stability and Growth in Arid Agriculture, by N. S. Jodha and V. S. Vyas,
’ ’ December, 1968.

17 17 Significance of the New Strategy of Agricultural Development for Small Farmers: A Cross-
' ’ sectional Study of TwoAreas, by V.S. Vyas, D.S. Tyagiand V. N. Misra, January, 1969.

18 18 A Study of the Hybrid Bajra Programme in the Kaira District, Gujarat (Summer 1967-68), by
) ) N.R. Shah, June, 1969.

19 19 A Study ofthe Hybrid Bajra Programme in the Ahmedabad District, Gujarat (Kharif,
’ ’ 1968-69), by V.S. Dharap, June, 1969.

20 20 Some Aspects of Long Term Agricultural Finance - A Study of Two Areas in Gujarat, by N.S.
' ’ Jodha & M.L. Bhat, July, 1969.

21 21 A Study of High Yielding Varieties Programme in  the Kota District, Rajasthan (Rabi 1968-
' ' 69),by D.S. Tyagiand V.N. Misra, October, 1969.

2 2 Prospects and Problems of Dairy Development in a Desert Region (A Study in the Bikaner
' ' District of Rajasthan) by N.S. Jodha and K.M. Choudhary, March, 1970.

23 292 Economics of Dairy Farming in Mehsana District of Gujarat State by Dr. V.S. Vyas and K.M.
' Choudhary, 1971.

o4 2 An Enquiry into the Working of Cooperative Credit Institutions (A Study in Bhilwara District
' ' inRajasthan), by M.L. Bhat&N.R. Shah, July, 1971.
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Economic Profile of Marginal Farmers and Labourers (A Study in the Borsad Taluka of Gujarat) by

5. 24| RM.Patel, May, 1972,
%6 25 Green Revolution and Problems of Marketing (A Study of Production and Marketing of
’ ’ Bajrain three Districts of Gujarat), by S.L.Bapna, July, 1972.
27 2% Some Aspects of Co-operative Short Term Agricultural Finance (A Study in Three Areas in
' ’ Gujarat), by N.S. Jodha, March, 1973.
28 27 Integrated Dryland Agricultural Development Programme: A Case Study of the Rajkot Taluka in
’ ’ Gujarat (Rabi 1971-72), by H.F. Patel, April, 1973.
Economic and Social Implications of Green Revolution (A Case Study of the Kota District), by S.L.
29. 28.
Bapna, May, 1973.
30 29 Drought Prone Area Programme :ACase Study of the Banaskantha District in Gujarat (Rabi
' ' 1971-72), by R.D. Sevak, May, 1973.
Saving and Investmentin an Agriculturally Prosperous Area (A Study of Farmers in Surat District),
31. 30. 1969-70, by M.D. Desai, 1973. (Supplement) Employment, Income and Levels of Living of
Agricultural Labourers (A Study in the Surat District, Gujarat), 1969-70, M.D. Desai, 1974.
Consumption Pattern in Rural Gujarat: A Study of Four Villages in Anand Taluka, by V.C. Patel,
32. 31
August, 1973.
33 3 DroughtProneArea Programme: A Studyof the Banaskantha Districtin Gujarat (Kharif 1972-
) ) 73) by K.M. Choudhary and R. D. Sevak, October, 1973.
34 3 Saving and Investment in an Agriculturally Prosperous Area (A Study in the Kota District,
' ’ Rajasthan), 1970-71, by S.L. Bapnaand N.R. Shah, December, 1973.
35 3% Integrated Dryland Agricultural Development  Programme: A Case Study of Rajkot Taluka in
’ ’ Guijarat, 1972-73, by R.M. Patel and H.F. Patel, May, 1974.
36 35 Saving and Investment in an Agriculturally Prosperous Area (A Case Study of the Surat Districtin
' ’ Guijarat), 1970-71, by M.D. Desai, June, 1974.
37 3 Saving and Investment in an Agriculturally Prosperous Area (A Study in the Kota District,
’ ’ Rajasthan), 1971-72, by S.L. Bapna, October, 1974.
38 37 Employment Pattern in Rural Gujarat (A Study of Four Villages in the Anand Taluka), 1970-71, by
’ ’ V.C. Patel,R.Induand Vilas P. Patel, January, 1975.
39 38 Drought Prone AreaProgramme :ACase Study of the Banaskantha Districtin Gujarat (Rabi
' ’ & Summer 1972-73), by R.D. Sevak, March, 1975.
40 39 Employment Situation in Dry ~ Agriculture: A Study in an IDAD Project Area (Rajkot Taluka,
’ ’ Gujarat),by H.F.Patel, April,1975.
“ 40 Saving and Investment in an Agriculturally Prosperous Area: A Case Study of the Surat District,
’ ’ 1971-72, by M. D. Desai, April, 1975.
42 41 Saving and Investment in an Agriculturally Prosperous Area (A Case Study in the Kota District,
’ ’ Rajasthan), 1972-73, by S.L. Bapna, May, 1975.
Levels of Agricultural Development in Tehsils of Rajasthan, by M. T. Pathak and M.D. Desai,
43. 42.
August, 1975.
44 422 Development of Agricultural in the Backward Regions of Gujarat: Facts and Issues, by Mahesh T.
' Pathak, Mahendra D. DesaiandA.S. Charan, January, 1974.
A Study of Storage Space for Foodgrains (A Micro Study of Cambay Taluka, Gujarat), by S. L.
45, 42b
Bapna, February, 1975.
Saving and Investment in an Agriculturally Prosperous Area: A Study in the Kota District,
46. 43. Rajasthan, 1970-71, 1972-73, General Report, by S.L. Bapna and Case Studies, by H.M.
Verma, Oct, 1975.
A Study of Impact of Famine and Relief Measures in Gujarat and Rajasthan (with Special
47. 44, Reference to the Banaskantha & Barmer Districts), by K. M. Choudhary & M.T. Bapat,

December, 1975.
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48 45 An Economic Profile of the Kadana lIrrigation Project and its Command Area, by D.M.
' ' Brahmbhatt, March, 1976.
49 46 Factors Affecting Milk Supply to Co-operative Dairies in Gujarat: A Study of Amul and Dudhsagar
' ' Dairies, by V.C. Patel & M.D. Desai, April, 1976.
Saving and Investment in an Agriculturally Prosperous Area (A Study in the Surat District,
50. 47. Gujarat) Combined Report 1969-70/1971-72, General Report by M.D. Desai and Case
Studies, byA.D. Chauhan, July, 1976.
51 48 Transforming Tribal Agriculture (An Evaluation of the Leap Forward Project of the Gujarat State
’ ’ Fertilizers Company Ltd., by D.M. Brahmbhatt & M. T. Bapat, September, 1976.
59 49 Some Aspects of Agricultural Development in Gujarat (1949-50 -1974-75) (A Review & Final
' ' Report), by Mahesh Pathak, M.D. Desai and H.F. Patel, April, 1977.
53 50 An Evaluation of Drought Prone Area Programme (A Study of the Jodhpur and Jaisalmer Districts
' inRajasthan), by R.D. Sevak and S.D. Purohit, Case Study by V.M. Patel, May, 1977.
54 51 4 P Plan-Crop Insurance Scheme for Hybrid-4 Cotton in Gujarat (An Evaluation of  the
' ' Promotional Project "Package of Practices for Productivity and Prosperity” ofthe GSFC
55 5 Working of Farmers' Service Societies in Gujarat (Two Case Studies of Tribal Areas in Gujarat) by
' ' D.M. Brahmbhatt & M. T. Bapat, January, 1978.
56 53 Economic Relationship between Crop Farming and Dairying in a Developing Area: A PL-480
' ' Micro-Level StudyofSouth Gujarat, byA.S. PatelandN.S. Jodha, January, 1979.
57 54 Block Level Plan, Balasinor Taluka (Kheda District, Gujarat), by Mahesh Pathak and
' ' N.R. Shah, October, 1979.
58 55 Performance of Hybrid Bajri in Gujarat, 1966-67 to 1976-77, by R.D. Sevak and D. M.
' ' Brahmbhatt, March, 1980.
59 56 Block Level Plan, Thasra Taluka (Kheda District, Gujarat), by Mahesh Pathak and Navin R.
' ’ Shah, September, 1981.
60 57 Evaluation of Intensive Cotton District Programme and Aerial Spraying Scheme in the Baroda
) : District, Gujarat, by K.M. Choudhary, June, 1981.
Socio-Economic Profile, Narmada Command Area (Ahmedabad District), 1981), First Phase
61. 58.
Report-June, 1982.
62 59 Inter-District Variations in Agricultural Development in Gujarat (1949-50 to 1978-79), by Mahesh
' ' Pathak and H.F. Patel, August, 1982.
63. 60. Soil Testing Service in Rajasthan, by R.D. Sevak, September, 1982.
Working of Small Farmers' Development Agency: Bharuch District, Gujarat, by M.T. Bapat,
64. 61.
March, 1983.
Working of Small Farmers' Development Agency: Udaipur District, Rajasthan, by S. D. Purohit,
65. 62.
June, 1983.
66. 63. Production and Marketing of Mangoes in Gujarat, by D. M. Brahmbhatt, January, 1984.
67 64 Socio-Economic Profile: Narmada Command Area (Ahmedabad District Second Phase Report),
’ ’ September, 1985, 2nd phase report, Tables March, 1985 (Published Report no. 58).
68 65 Economics of Dairy Enterprise in Gujarat (Sabarkantha District, Gujarat), by R.M. Patel, K.M.
' ' Choudhary, R.D. Sevakand V.D. Shah, September, 1985.
69 66 Social Forestry Programme in Rajasthan (with Special Reference to Dungarpur and Bharatpur
' Districts, Rajasthan), by D.M. Brahmbhatt, June, 1985.
70 67 Economics of Tubewell Irrigation in Gujarat, by Mahesh Pathak, A. S. Patel and H. F. Patel May,
' ' 1985.
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Cost of Milk Production in Gujarat (A Case Study of Mehsana District), by R. D. Sevak, June,

71. 68. 1986.

72. 69. Groundnut Development Programme in Gujarat, by Navin R. Shah, July, 1986.

73 70 Repayment of Minor Irrigation Loan of Land Development Bank in Gujarat (A Case Study of
) : DhaneraTaluka of Banaskantha District), by V.D. Shah, September, 1986.

74 71 Cost of Milk Production in Rajasthan (A Case Study of Bhilwara District), by S.D. Purohit, October,
) ) 1986.

75 7 Socio-Economic Profile of Action Research Programme Area in Mahi Kadana Irrigation Project,
) ’ by D. M. Brahmbhatt, September, 1987.

76 73 Intensive Pulse Development Programme in Gujarat (Case Studies of Panchmahals and Bharuch
’ ' Districts), by Madhukar Bapat, July, 1987.

77 74 Price Support Operations for Mustard Seed by NAFED in Rajasthan by Rajnarayan Indu, August,
) ) 1987.

78 75 National Rural Employment Programme in Gujarat (A Case Study of Kheda District), by D. M.
' ' Brahmbhatt, V.M. Pateland V. J. Dave, November, 1987.

79 76 Evaluation of Catchment Area Development Programme (A Case Study of Dantiwada Catchment
' ' in Gujarat), by Navin R. Shah, November, 1987.

80 77 Some Reflections on Integrated Dry Land Agricultural Development (A Case Study of Rajkot
' ' Taluka, Gujarat, by R.M. Patel, February, 1988.

81. 78. Evaluation of Public Distribution System in Rajasthan by K. M Choudhary, May, 1988.

82 79 Socio-Economic Profile of Action Research Programme Area  in Mahi-Kadana Irrigation Project
' ’ by D.M. Brahmbhatt, May, 1988.

83. 80. Fertilizer Consumption in Gujarat, by V.D. Shah, March, 1989.

84 81 An Evaluation Study of Bajra Minikit Programme (A Case Study of Jaipur Districtin Rajasthan), by
’ ’ S.D. Purohit, March, 1989.

85. 82. Terms of Trade for Agriculture (A Case Study of Gujarat), by M. L. Jhala, April, 1989.

Recent Trends in the Cost of Cultivation in Gujarat, by A. S. Patel and H.F. Patel, September,

8. 8. | 1089

87. 84. Prospects of Increasing Oilseed and Pulse Production in Gujarat, by N.R. Shah, January, 1990.

88 85 A Profile of Employment in Rajasthan-Case Studies of Barmer and Jaisalmer Districts, by D.M.
’ ' Brahmbhatt, V.M. Patel, V.J. Dave & H.M. Verma, November, 1990.

89 86 Action Research Programme - An Interim Evaluation (A Case Study of Mahi-Kadana Irrigation
' ’ Project), byA. S. Patel & D. M. Brahmbhatt, October, 1991.

90. 87. Transportation of Agricultural Products in Gujarat, by H. G. Patel, February, 1993.

91. 88. Some Aspects of Land Use Planning in Gujarat, by Rajeshree A. Dutta, March, 1993.

92 89 Impact of Fertilizer Price Hike on Gujarat Agriculture, by Mahesh Pathak, V. D. Shah and M. L.
' ' Jhala, June, 1993.

9 90 Evaluation of Watershed Development Programme (A Study of Two Districts in Rajasthan), by S.
) ) D. Purohit, March, 1994.

94 91 Inter-District Variations in Agricultural Development in Rajasthan-1956-57 to 1989-90, by D.
’ ’ Bagchi & H. M. Verma, March, 1994.

95 92 Economic Viability of Small and Marginal Farms in Rainfed Agriculture (A Case Study of
' ' Bhavnagar Districtin Gujarat), by V. J. Dave, June, 1994.

9% 93 Economic Viability of Small and Marginal Farms in Irrigated Agriculture (A Study of
' ’ Panchmahals District in Gujarat), by V.G. Patel, July, 1994.

97 94 Inter-District Variations in Agricultural Developmentin  Gujarat: 1949-50 - 1991-92, by Mahesh
' ' Pathak, H.F.Patel and Rajeshree A. Dutta, October, 1994.

98 95 Recovery Performance of Institutional Farm Credit in Rajasthan (An In-depth Study in Bharatpur

District) by D.M. Brahmbhattand V.J. Dave, September 1995.
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Emerging Problems of Agricultural Marketing (A Case Study of Tomato in Gujarat), by V. M. Patel,
99 96.
November, 1995.
100 96/1 Impact of Subsidies on Agricultural Developmentin Gujarat, by R.A. Dutta, 1995.
101 97 Evaluation of Engineering Structures under  Soil Conservation Scheme (A Case Study of
’ Chambal RVP and Sahibi FPR in Rajasthan), by S.D. Purohitand H.M. Verma, November, 1995.
Emerging Problems of Agricultural Marketing (A Case Study of Mustard in Gujarat), by N.R. Shah,
102 98.
December, 1995.
103 9 Decentralized Planning in Agriculture and Rural Development (A Case Study of Bharuch
' ' district in Gujarat), by D.M. Brahmbhatt, May, 1996.
Emerging Problems of Agricultural Marketing (A Case Study of Banana in Gujarat), by V.M. Patel,
104. 100.
Sept, 1996.
105 101 Evaluation of Engineering - Structures under Soil Conservation Scheme (A consolidated report of
' ) AERC Studies), by S.D. Purohit, August, 1996.
106 102 Impact of National Watershed Development Project for Rainfed Areas (NWDPRA) in Gujarat, by
' ’ V.D. Shahand V.G. Patel, December, 1996.
107. 103. Analysis of Trends in Operational Holdings in Gujarat, by Rajeshree A. Dutta, March, 1997.
Analysis of Trends in  Operational Holdings in Rajasthan, by Rajeshree A. Dutta and H.M.
108. 104.
Verma, March, 1997.
109 105 Evaluation of Fish Farmers' Development Agencies in Gujarat (A Study in Valsad,
' ' Panchmahals and Rajkot districts), by V.J. Dave, September, 1997.
10 106 Economics of Export oriented Horticulture Crop Chiku (Sapota) in Gujarat (A Case Study in Valsad
' ' district), by V. J. Dave, July, 1998.
Oilseeds Development Perspective under Liberalised Economy, by Rajeshree A. Dutta and H.M.
11. 107.
Verma, July, 1998.
12 108 Production and Utilisation Pattern of Milk at the Rural Producer's Level in Gujarat, by V.D.
’ ’ Shah, Oct, 1998.
3 109 Economics of Pulses Production and Identification of Constraints in Raising their Production in
' Rajasthan, by H. M. Verma, October, 1999.
114 10 Economics of Pulses Production and Identification of Constraints in Raising their Production in
' ’ Gujarat, by V. G. Patel, February, 2000.
15 1 Role of Co-operative Credit in the Development of Different Size Group of Farmers in Gujarat (A
' ' Case Study in Rajkot district), by V.J. Dave, February, 2000.
16 12 Impact of National Watershed Development Project for Rainfed Areas (NWDPRA) (A Rapid
' ' Assessment), by V.D. Shah, December, 2000.
"7 13 Evaluation of Management of Seed Supply in Oilseeds and Pulses in Gujarat, by Rajeshree A.
) Dutta, H.M. Verma and C.F. Patel, December, 2000.
Evaluation of Management of Seed Supply in Oilseeds and Pulses in Rajasthan, by V.D. Shah,
118. 114. ]
April, 2001.
19 15 Likely Impact of Liberalised Imports and Low Tariff on Edible Oil Sector in Rajasthan, by Rajeshree
) ) A.Duttaand H.M. Verma, July, 2001.
Evaluation of Fish Farmers' Development Agencies (FFDA) in Rajasthan, by Dilip Bagchi and H.
120. 116.
M. Verma, August, 2001.
121 "7 Assessing the Existing Training and Testing Facilities of Farm Machinery in Gujarat, by Mahesh
) ) Pathak, H.F. Pateland V.D. Shah, October, 2001.
122. 118. Flow of Credit to Small and Marginal Farmers in Gujarat, by Shri V. J. Dave and Shri Dilip
123 19 Role of Co-operative Credit in the Development of Different Size Groups of Farmers (A
' ' Consolidated Study), by V. J. Dave, June, 2002.
Assessing the Existing Training and Testing Facilities of Farm Machinery in Rajasthan, by H. M.
124. 120. h
Verma, April, 2002.
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125 121 Evaluation of National Oilseeds and Vegetable Oils Development (NOVOD) Board sponsored
' ' Development Programmes for Promotion of Oilseed crops in Non-traditional Areas: Consolidated
126. 122. Review of State Agriculture Policy in Rajasthan (Part | and Il), by Dilip Bagchi, February, 2004.
127. 123. Impact of Minimum Support Prices on Agriculture Economy of Gujarat, by V. D. Shah and H. F.
128. 124. Rural Non-Farm Employmentin Gujarat, by Rajeshree A. Duttaand S. R. Bhaiya, March, 2004.
129. 125. Co-operative Marketing Societies: Reasons for Success and Failures in Gujarat, by V. J. Dave,
130. 126. Building Up of an Efficient Marketing System to Obviate the Need for Large-scale State
131. 127. Agro-Economic Research for Agriculture Policy (Gujarat and Rajasthan Experience: 1980-2004),
132. 128. Review of State Agriculture Policy in Gujarat (Partland Il), by Arun S. Patel, July, 2004.
133 129 Role of Water Markets in Groundwater Management in Rajasthan, by H. M.Verma and S. R.
' ' Bhaiya, October, 2004.
134. 130. Co-operative Marketing Societies in the States- Reasons for Success and Failure (A
135 131 Participatory Irrigation Management in Gujarat (A Study in Mehsana, Anand Bhavnagar Districts),
) ) by H.F. Pateland V.. J. Dave, September, 2006.
Viable Entrepreneurial Trades of Women in Agriculture: Rajasthan, by Rajeshree A. Dutta,
136. 132.
December, 2006.
137 133 Study for Estimation of Seed, Feed and Wastage Ratios for Major Food grains in Rajasthan, by
) ) Rajeshree A. Dutta, February, 2007.
Returns to Bt. Cotton vis-a-vis Traditional Cotton Varieties in Gujarat State, by V. D. Shah, May,
138. 134. 2007
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