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Abstract

Adoption assessment and quantification of returns to investment of soil-water-nutrient management
research outputs received little attention in the literature. This paper attempted to estimate the adoption and
measure impact of the research information related to soil-water-nutrient management. A specific case, the
Groundnut Production Technology, was selected. The study finds that farmers adopt concept and modify the
package as per their needs, convenience and resource endowments. It was found that there was differential
adoption of various components of the Groundnut Production Technology package. The adoption of various
components related to nutrient management was ranging from 10% for ferrous sulphate, to 35% gypsum, and
50% single super phosphate. Adoption of soil management component was in about 29% groundnut area.
Water management through sprinkler irrigation was adopted in about 11% area. Farm-level benefits were
realized in terms of yield gains, higher income, better output prices, efficient utilization of inputs, etc. The
benefits were quite higher than the research and packaging cost of the Groundnut Production Technology.
Investment on extension of the technology to cover more area may be very rewarding.
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Earlier studies on measuring retumns to agricultural research investment were largely confined to the
contribution of genetic enhancement of various crops. Adoption assessment and quantification of returns to
investment in soil-water-nutrient management research received scant attention. Soil-water-nutrient
management research, often known as crop and resource management research, shares a farge part of the
research resources. These farget to achieve higher ¢rop productivity, increase input use efficiency and
improve the sustainability of natural resources. Often adoption studies encountered with complexities when
research information at farm level was modified and partially adopted. A high degree of spatial and temporal
variability was observed in adoption of soil-waler-nutrient management research information, It calls for
developing a framework to assess the adoption of information on various components of the soil-water-
nutrient management over time and space.

The objectives of this study are (i) to develop a framework to estimate the adoption pattemn of
research information on soil-water-nutrient management, and (ii) to quantify benefits of soil-water-nutrient
management research. The study evaluates a specific technology-- the Groundnut Production Technology
(GPT)--which encompasses research information on soil, water and nutrient management. The technology
was aimed to enhance the production of groundnut being an important oilseeds crop in India which contribute
more than 53% to the oilseed production.

History of the Technology:

Easic and strategic researches on soil-water-nutrient management are integral part of the research
agenda of most of the research organizations aiming to increase agricultural production, achieve more
efficient input use, and improve the sustainability of natural resources. Numerous research information are
generated, and relevant ones are integrated in a technology package to attain higher production potential and
derive maximum research benefits (Fig. 1). The technology package is further investigated and refined to
adapt in different regions. The package is usually divisible and can easily be disaggregated into subsets of
one or two or a mix of few components. Such a scenario provides flexibility and enables farmers to adopt only
those components which provide highest rate of return on capital expenditure (Ryan and Subrahmanyan,
1975) and alleviate major production constraints.

The development of the Groundnut Production Technology (GPT) follows the same trajectory. To
meet the rising demand of edible oil in the country, the Government of India in 1986 introduced a massive
program known as ‘Oilseed Technology Mission' by allocating more resources to research and technology
transfer activities, and offering remunerative prices to producers. The program yielded desirable results.
Production of oilseeds during the late eighties increased substantiafly, ICRISAT was an active partner with
the Ministry of Agriculture and the National Agricultural Research System (NARS) in increasing the production
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of oilseeds between 1987 and 1991, A technology package was integrated at ICRISAT by reviewing relevant
research information available at ICRISAT and elsewhere after carefully identifying constraints in oilseeds
production in major oifseeds producing regions. The package was thoroughly discussed with the NARS and
the state departments of agriculture. Since a particular set of technalogical component performed better under
one type of environment and poorly on another, a unique set of technology package was suggested for every
possible location after characterizing soil, climate, nulrient, water, etc. Several on-farm ftrials and
demonstrations were conducted in eight States of India. These States were Andhra Pradesh, Gujarat,
Karnataka, Madhya Pradesh, Maharashtra, Orissa, Tamil Nadu and Uttar Pradesh. Technology packages
were regularly monitored, refined and tuned to meet the local requirements during the on-farm trials'.
Following steps were adopted to come-up with the GPT package for on-farm trials:

. identification of farm-level constraints related to soil, water, nutrients, insects and pests,
. extraction of relevant ICRISAT researches to alleviale production constraints,

. collation of published and unpublished literature in case research activity was not pursued
at ICRISAT,

- integration of all research components in a package for on-farm trials,

- discussion about the package with the NARS, depariment of agriculture, and agencies
engaged in increasing oilseeds production,

- conduct 14! on-farm trials jointly with the state departments of agriculture to demonstrate
the higher potential of the GPT in camparison to the existing popular package,

organize training programs for the extension staff, and farmers’ days to disseminate the
technology at a fast rate,

- madification of the package with time to suggest alternatives.

Important components of the GPT are listed in Table 1. Some of the components of the improved
GPT were already known and recommended by various research institutions, including ICRISAT. lronically,
their large scale adoption was not popular amongst farmers because of lack of knowledge and unavailability
of the components, However, few progressive farmers were adopting those components. ICRISAT's role was
to integrate all essential components, popularize them amongst extension staff and the farmers, andfacilitate
in accelerating their adaption. It contributed in reducing the adoption lag of those components which were
known earlier but not adopted. The package demonstrated the potential of each compenent in-enhancing the
yield levels of groundnut.

! For example, when the crop was showing the symptom of iron
deficiency, the application of ferrous sulphate was
recommended.




Methodology:
i Study area:

Maharashtra State, located in western part of India, was selected for this study. The State accounts
for about 10% of the total groundnut area in India, and contributes between 8-14% production. Thoughiitis
not a major groundnut producing State, it was selected because of; (i) the average groundnut yleld (736 Kg
ha) was less than the all-India average (815 Kg ha™), but there exists enormous potential to increase the
yield levels, (i) it was envisaged that the State was leading in adoption of the GPT, and (iii) there was &
follow-up in technology dissemination after ICRISAT withdrew its on-farm activities. Three districts, namely
Parbhani, Nanded and Yawtmal, were selected because on-farm trials and demonstration during 1987-91
period were conducted in these districts. Groundnut is an important crop in these districts. Its cultivation in
these districts is shifting from rainy to summer season because of the availability of water and high yield
potential during the latter season. Important features of the groundnut in these three districts are given in
Table 2.

One block from Parbhani district, and two each from Nanded and Yawatmal districts were selected
on the basis of the area under groundnut during the past five years. A sample of 48 GPT adopter, and 52
non-adopter was selected from seven villages of three districts.

ii. Data

Relevant information was collected from the selected farmersin a specially structured questionnaire.
Farmers were personally interviewed. The information was collected on the adaption of various componeénts
of the technology, their initial adoption year, modification, if any, made, and the status of the technology
adoption during 1993-94. Data were also generated on the cost and benefits of different components of
technology.

Information was alsu compiled from the T & V department of the agriculture, office of the agricultural
development officer, and several traders dealing with the components of the GPT.

iii. Approach:

Most of the soil-water-nutrient management technologies are either adopted partially or modified
by the farmers depending upon their convenience, resource endowments and knowledge. Broadly, two major
problems are encountered in measuring the impact of resource management technologies. These are (i)
how to identify the specific research recommendation adopted by the farmers, and (u) how to quantify the
adoption and impact of different components,

To overcome such problems few studies in the past were conducted (Ryan-and Subrahanyam, 1975;
Byerlee and Polanco, 1986; Traxler and Byerlee, 1992), and following steps were suggested: (i) identify each
component of the technology relevant to the recommended package adopted by the farmer, (i) assess the
proportion of each technology adopted by the farmer, {iii) ‘ascertain the area covered tnder parficular
component of the technology, and (4) assign adequate weight to each component of the: iechnology We




identified 11 important soil-water-nutrient research products as a pan of the GPT package.

Inour sutvey, each sample farmer was asked the yearwhen he first adopted the specific component
of the technology package. This was complemented by the inquiry on (i) how much area was allocated to that
technology component, and (ii) how much quantity of this specific input was applied. A time series was
developed 1o estimate adoption of each component,

To measure returns to investment in GPT, economic surplus and internal rate of refurn were
estimated under varying assumption. Other farm-level impact indicators, namely yield gains, higher income,
cost saving and gender implications, were also evaluated.

Adoption of soil-water-nutrient research:

Adoption of research information related fo soil-water-nutrient management depends upon several
agroclimatic and socioeconomic factors. The adoption pattern of various components were intrapolated and
presented in Table 3. It was observed that improved varieties, single super phosphate and the seed treatment
were adopted even before developing the package. Improved varieties were adopted since 1976, Use of
fungicide for seed treatment was started in 1981, whils application of single super phosphate in 1982, it may
be noted that adoption became faster after these components became a part of the package and were
demonstrated under on-farm trials by ICRISAT. It tock eight years to adopt the seed treatment in 10% of the
groundnut area before it was a part of the package, but only 3 years to practice in another 10% area after
it was a component of the package. Similarly, it took four years to adopt the application of single super
phosphate in 10% area while only one year to cover other 10% area after the GTP was designed.

One of the important component of the GPT, which was most relevant to ICRISAT research, was the
broad-bed and furrow. In our sample of adopter category only 2% farmers adopted the concept of raised-ved
and furrow in the year 1989; 72% by 1992; and remaining in the following year. The area under this
component increased from 0.15% of the total groundnut area in 1989 to 27.91% in 1892, and reached to
about 49% in 1994 season. As stated earlier, farmers did not adopt the recommended practice of making &
bed of 1.5 m. It was modified as per the local needs and resources. Though the concept of planting crop on
the raised-bed was used but the technology was partially adopted by the farmers.

Gypsum is another tr*pertant component of the GPT. It improves the physical and chemical
properties of soil, and contributes in increasing crop yields. Gypsum application by the sample farmers started
from 1991. The area under gypsum application in groundnut increased from 2.69% in 1991 to 85.23% in the
present season of 1994. About 19% farmers did not apply gypsum in the current season, About 240 Kg/ha
of gypsum was applied by the GPT adopter farmers in comparison to recommended level of 400 kg/ha (Table
4).

Application of zinc sulphate and ferrous sulphate, and use of some chemicals for seed treatment
were other important components of the GPT. The recommended level of zinc sulphate was 10-20 Kgs/ha
once in three years. About 40% of the GPT adopter sample farmers applied zinc sulphate o groundnut during
the year 1994, The area treated under zinc sulphate increased from 0.60% in 1992 to 18.7% in the current
season of 1994. The adoption level of zinc sulphate was about 4 kg/ha, about 40% of the recommended




level,

Ferrous sulphate was applied by 31%of the adopler category of the sample farmers. However, there
was awareness among the farmers about the use of micro:nutrient, buf unavailability constrained its desired
adoption. It may be noted that zinc sulphate and farrous sulphate were also applied to other crops, important
among others is rice.

Harvesting at 65-70% of pod maturity, and using sprinkler method of irrigation are also becoming
popular, These are adopted in about 28% and 11%, respectively, of the groundnul area. Since Government
of India is extending huge subsidy on sprinkler sets, their wide-scale adoption is expected very soon.

Benefits of the GPT package:

Several on-farm benefits were realized by those who adopted the GPT. These were related to yield
gains, higher income, better output prices and cost saving {Table 5), and conservation of soil and water
resources. Labor and purchased input used and their cost to produce groundnut are given in Annexure | and
il

i Yield gains:

One of the most important impact indicators which attracts the farm producers is the contribution of
the improved technology in enhancing the yield levels. A technology is often preferred if the potential yields
of the improved technology is higher than that of the existing technology with the available resources. [t was
observed that there was a sigrificant yield advantage by adopting the GPT. The adopter category of sample
farmers obtained higher yields of groundnut than those of non-adopter of the technology. The average
groundnut y|eld of the adopter category was 1.95 ¥ha in contrast to 1.43 tha of non-adopter of the
technology, an increase of about 36%. More than 50% of the farmers who adopted the technology obtained
groundnut yields ranging between 2-2.5 tha, while about 16% non-adopter farmars achieved this level (Table

6). As high as 70% farmers who adopted variaus components of the technology obtained groundnut yield
greater than 1.5 Vha, while about 30% non-adopler farmers reached this level, Yield of groundnut under on-
farm trials in Maharashtra was 3.49 tha with the improved GPT, while 2,56 Uha with Jocal pratice (Pawar,
et al., 1993). Bhoyar (1992) reported that the yield levels with the GPT were ranging from 2,08 t/ha on light
soil to 2.9 tha on medium soil. The corresponding values for the local practices were ranging between 1.6
and 2.0 Vha.

Improved GPT also provided better plant growth, and yielded higher fodder production, The average
fodder yield of the GPT adopter group of farmers was 1.91 tha while that of non-adopter farmers was 1,78
t/ha, an increase of about 7.13%.

ii. Income:
Groundnut is a cash crop and produced commercially by the farmérs. As expected, ancome of the

adopter category of farmers was more than the non -adopters. It was Rs. 15.60 thousand ha of hose
adopted the GPT in contrast to Rs. 6.50 thousand ha™ of the non-adopters, a net additional gam of Rs. 8.1

5




thousand*ha (about 140%). The' high
better oul put prices, It was observed
a price premium (about 19%) to't ‘wasTe

adopter farmers reported that the improved soil- waternlﬂnent
development, ' ‘

oo

gen ent'practnces facilitate in betfer pod

The increase in yield is a joint impact of lmproved cultivars and better soil, water, and nutrient
management practices, and higher quanfity of some of the inputs, Variéty wise income of adopter and non-
adopter category was assessed and results are given in Table 7. it was found that {CGS 21 ygelded higtiest
net returs, followed by TAG 24, Therefore, farmers in the study area were adopting ICGS 21 in more than
half of the groundnut area (about 54%). The existing most popular variety, namely B 11, which accounted
ahout 48% of all groundnut area, was performing better under local managed practices as compared to the
improved practices, TAG 24 is al the early stage of adoption and expected to cover large area because of
high yield potential and other physiological benefits.

i, Cost saving:

The most important impact indicators of the technical change is saving of cost to produce one unit
of output. Pooled results of all varieties indicated that the cost of producﬂon under improved management
was Rs. 6.04/kg in comparison to Bs. 7,.43/kg under local practices, a saving of about 18,7%, Analyzing the
variety-wise results, it was observed that saving was highest for ICGS 21 variety (about 44%). It was about
18% in case of ICGS 11. The improved package was not feasible with local varieties. It indicates high
complementarity between the improved varieties and the better management practices.

Some of the critical resources are also saved and increased their efficiency by adopting the GPT,
One of the important companents of the technology is the adoption of sprinkler or furrow method of irrigation.
Both approaches saves a lot of water and improved irrigation water use efficiency. It is evident from the
results that it required about 22 days of irrigation by adopter category as compared to about 26 days by the
non-adopter. Water is a critical mput in the SAT environment. Saving of water and its efficient utilization may
facilitate extensive irrigation cover in SAT and contribute in increasing production.

iv, Implications on gender:

~ The raised- bed and furrow method was desagned and advoca!ed io ease cenam agqcultura!

most of the weedtng and harvestmg operatsons are tradationally pertormed by the femaie
family. Aimost ali weeding and about 86-87% of harvesting were done by the female labor in
and non-adopter category. Less exertionand lower labor requirement, especially female family labc
implications on the gender related issues. These may be on health, child deVeIOprnent an je in
‘more productive activifies, These were not investigated in this study, however, focussing att, ion in the
gender research at ICRISAT. , :




v,  Spiloverefects;

The components of the GPT were not only confined fo: g;oundnu{;crop Ih
the raised-bed and furrow, are also becoming papular in-other regions for cro|
sorghum, pugeonpea, sunflower, mustard, ladies finger and some minor legumes. In
were practicing the raised-bed and turrow for chickpea cultivation, 6% in su;nﬂqwer
reported 15-45% gain in chickpea ylelds, 15% in sunflower, and 20% in mustard, Similarly, the:
of micro-nutrients in some important crops was also becoming popular in regions where tarmera, yracticing
the GPT package. '

Estimation of economic surplus:
i. Research cost:

Research resource allocation to generate a specific research information is not usually maintained.
So was for the GPT package at ICRISAT, The research activilies wete covered under two erstwhile
programs, namely the Farming System, and the Resource Management, while packaging of the technology
and its transter were done thorough the LEGOFTEN. These programs covered several research and
extension activities, Expenditure by ICRISAT especially on developing the concept of the raised-bed and
furrow started way back in 1974. The cost was estimated by assuming the share of scientists in the above
stated respective research activity (Annexure Iil). LEGOFTEN was started in 1987. Since the program was
conducted for three crops, therefore the budget allocation of this program was distributed to represent the
GPT package (Annexure IV), The budget of the state department for the extension activities forthe GPT was
met from the LEGOFTEN program,

ii. Economic surplus:

Economic surplus was estimated by assuming a perfect market economy, The estimated adoption
rates, ceiling levels were used to assess the returns to research and extension investment on GPT. The
demand elasticity was considered at 0.5%, while that of supply 0.1% (Radhakrishna and Ravi, 1990}. The
economic surplus and the internal rate of returns were estimated under a range of assumptions, First was
related to the actual and potential area under the GPT. Since the technology was mostly adopted by medium
and large farmers, only these groups were considered for assessing the impact, The analysis was first done
for Maharashtra State by including only farge farmers (about 12% of the groundnu area) as adopter of the
technology. in the next step upper half of the medium category of farmers (about 18%) were also included.
The analysis was further extended by including Gujarat and Karnataka.

Four level of adoption ceilings were assumed to estimate the benefits of the GPT. These were: (i)
16% ceiling level, a pessimistic scenario on technology adoption, (ii) 20% level, the present fevel of adopt;on,
of total package, {iii) 80% level, and (iv) 55% ceiling level, which is considered for the adoption of raised- bed
and furrow, and assumed that all technological componenls may follow this in years to come.

Table 9 presents the results on net preqent value and the internal rate of returns of the investment
on the GPT, The eslimates revealed that the internal rate of return of the GPT was 14.4% when'the adoptton



level of the technology was considered at 55%.on the large farms. On a pessimistic level Of;adoptidn';aihe.:rale ’
of return was only 8.16%. This shows that though returns were positive at 8% discount rate, these were very
low, and need further extension efforts fo Increase ceiling level of the technology.

By expanding the target group of farmers in Maharashtra, the internal rates of tetum increased
modestly. The IRR was ranging between 13,7 and 20.0% (Table 10). The intemal rate of return was quite
high when Gujarat and Karnataka States were also included in the analysis (Table 11), The intemal rate of
retum was 33.29% at 20% ceiling level, and 37.88% at 55% adopfion celling. These numbers indicate that
further investment on extension activities may be rewarding to cover larger group of the farmers.

Summary

On the basis of above discussion, it can be stated that the GPT was adopted by the farmers, The
most important component, i.e. the raised-bed and turrow method of cultivation, was becoming popular
amongst farmers, especially with the large and the medium farmers. Cther components, especially the
sprinkler method of irrigation, use of some micro-nutrients, need better market access for their adoption. The
Government of India Is already extending subsidy on purchase of sprinkler sets. It is expected that in years
to come the sprinkler method of irrigation will be largely adopted, which is at present at incipient stage of
adoption.

The technology yielded positive results. These were interms of higher grain yield and income, better
grain prices, saving of important inputs, including irrigation and female labor force for some tedious
operations. The GPT has significant implications on the issues related to gender.

Investment on research and extension on GPT generated consumers’ and producers' surplus.
Althaugh the rate of returns were positive but quite low. However, there is good potential {0 increase the
retums by giving adequate support to make available important inputs to the farmers.
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Table 1: Improved and local package of groundnut production

Component / Local practice V L Improved pac@e °/

Soil management Ne—— ' T
Seedbed Raised-bed & furrow Flat

Nutrient (ha™")
FYM 5-12t 10¢
Ammonium sulphate 100 Kg DAP; 100 kg
SsP 300-400 kg MQP: 100 kg
Zinc sulphate 10-20 kg/ 3 years 20kg
Ferrous sulphate 2-3 gkg' .
Gypsum 400 kg 200 kg

Seed
Improved variety ICRISAT varleties State released
Seed rate 125-150 kg ha" Thiram, 120-126 kg ha'!
Seed treatment Bavistine or Dithans Thiram

Plant protection Bavisting, Dimethoate, Need based

Monocrotophos
Water management Furrow or sprinkler Flood
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Table 2: Area, production and yield of summer groundnut in selected districts of Maharashira, India

District Area Production (tons) Yield
{ha) (kg ha")

Nanded 23433 28767 1234
(82.32) (92.30)

Parbhani 47167 73567 1558
(84.03) (94.03)

Yawatmal 9267 11900 1282
(50.82) (70.97)

Maharashtra 233900 384850 1640
(26.95) (39.06)

Nofe: Figures in parentheses are the percent share of summer groundnut in {ofal groundnut.

Source: 1. Govternment of India (1993)

2. Various issues of Agricultural Situation of India.
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Table 3: Acreage allocation to different components of the GPT (%)

Technology component Ist year of 1989 1990 1991 1992 1993 1994
adoption
Raised-bed & furrow 1989 0.15 2.24 5.82 27.91 35.22 48.95
Single super phosphate 1982 36.41 42.23 43.42 46.70 47.30 50.44
Gypsum 1991 0.00 0.00 2.69 23.73 35.07 35.23
Zinc sulphate 1992 0.00 0.00 0.00 0.60 15.53 18.66
Ferrous sulphate 1993 0.00 0.00 0.00 0.00 8.956 10.30
Improved variety 1976 37.36 38.20 38.80 38.80 38.80 50.15
Seed dressing 1981 13.13 15.52 18.21 2597 35.37 35.67
Drying in sheds 1989 2.99 2.99 3.59 11.05 24.78 28.06
Planting method 1980 19.70 19.70 22.69 22.69 22.69 17.93
Sprinkler irrigation 1992 0.00 0.00 0.00 6.87 10.15 11.34




Table 4: Adoption of individual components of the technology

Sl no. Technology component | Ouantity Adob}ion
applied Index (%)
1 Raised-bed and furrow - 50.00
2 Gypsum 238.35 59,35
3 Single super phosphate 313.54 88.01
4 Zinc sulphate 3.75 | 31.00
5 Ferrous sulphate 1.45 72.50
6 Improved varieties 101.98 85.00
7 Seed treatment 0.19 46.56 ‘
8 Drying in shade . 28.06"
9 Planting method - 17.93" k
10 Sprinkler irrigation - 11.34" s
11 Ammonium sulphate 0.00 0.00 |
v.ole: " Tndicales the percent application 1o the recommendeda lavel.

** Indicates percent area under that component
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Table 5: Yield and price indicators of the GPT package

Impact indicator Unit Adopter | Non-adopter | Difference
(%)
1. Yield |
i, Grain tha" 1.95 1.43 35,88
ii. Fodder tha' 1.91 178 743
2. Net income th Rs ha” 15.60 6.50 140.00
3. Output prices
i. Grain Rs kg 1347 1130 19.20
i, Fodder Rs kg 0.58 056 357
4. Cost of production
i. Variable cost Rs kg’ 5,20 6.35 1841
i. Total cost Rs kg 6.04 7.43 4871 J
Table 6: Frequency distribution of yield of adopter and non-adopter of the GPT
Yield (t ha") Adopter Non-adopter
0.50 - .00 143 216
1.00 - 1.50 41 47.4
151 -2.00 265 187
2,01 -2.50 449 187 |
2.51 & above 10.2 .




Table 7: Variety wise net income of groundnut with improved package and local practice

Variety vAdopiér | “Non-ado‘pte Diﬁe‘rénée&,(% ]
ICGS 11 7086.66 401418 7654
I0GS 21 1285467 347548 26386 |
TAG 24 1276596 na, .
SB-11 7425.05 6868.97

B0 ]




Tabla 8: Implications of GPT on gender related lssues

Operation Unit GPT adopter GPT non- Difference (%)
‘adopter

Interculture | déys ha' 138 3.29 5866
| 0F | (o)

Weeding ldaysha' | 8780 42,68 143
(98.17) (9969)

Iigaion © ldaysha' | 2268 2584 | 1467
(0.56) (0.00)

Harvesting hiskg' 0.22 02 | 2413
(86.18) (87.59)

? Figures in parentheses are the share of female labor in
total employment. Ll
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Table 9; Net Present Valua -and the Internal Rate of Retum of the: investmem on the GPT, 12%:
population in Maharashtra, India

population in Maharashtra, India

Table 10: Net Present Value and the Internal Rate of Return of the investment on the GPT, 30% targe

Discount rale (%) Technology adoplion celinglevel (%)
8 30,50 173 B | 4% 97'
15 19878 16585 1184 | 1588
20 19441 184,90 6657 | 13800
IRR (%) 8.40 0.94 1210

Discount rate (%)

Technology adoption celing level (%)

15 20 30 55
8 717,63 107583 177606 3143, 37 N
15 55,99 13.69 148.74 aes
20 146.26 47 | 770 | 45
IRR (%) 1370 15 23 1750 20 00




Table 11; Net Present Value and the Intemal Rate of Return of the i;nvaslméht*oniihefGPT‘,staxgé;;popuiaﬁott—
in Maharashtra, Gujarat and Karnataka, India

T Ceingleva ) |
— T —
8 | 47805 | 593413
15 | 472198 1 tonaee
2 151399 | 356088
IRR (%) 3329  aes

Discoﬁni fate: (%)

a1
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Annexure 1

Input use for groundnut cultivation with improved
technology-and local practice

Item Adopter Non-adopter | Difference

Labor (days ha")

- Male 57.93 61.26 | -3.33

- Female 106.33 114.55 -8.22

- Bullock 14,61 ‘ 15.87 -1,26
Seed & treatment '

{kgs ha”)

- Seed 101.98 £6.24 15.74

- Rhizobium 0.48 0.00 0.48

- Baviston 0.08 0,005 0.07

- Thiram ; 0.02 0.007 0.01
Nutrient

(kg ha')

- FYM 2456.00 995,00 1461.00

- Urea 23.82 74.63 -50.81

- DAP 89.64 50.36 30.28

- Gypsum 238.35 19,61 218,74

- Zinc 3.75 0.00 3.75

- Fe Sulphate 1.45 4,84 -3.39

-18:18:0 2.50 29.70 -27.18

- MOP 7.06 0.00 7.06
Pesticide 1.12 0.47 0.65 |
Irrigation 22,05 25.84 +3.79
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Annexure -1l

Cost of groundnut cultivation with improved and local practice

(Rs/ha)
ltem Adopter Non-adopter Difference

Labor

- Male 1266.05 1300.60 | -34.55

- Female 1282.99 1394.45 -111.46

- Bullock 766.25 836.25 -70.00
Seed & treatment

- Seed 3161.38 2673.44 487.94

- Rhizobium 9.60 0.00 9.60

- Baviston 20.00 1.25 18.75

- Thiram 1.90 | 0.66 123
Nutrient

- FYM 368.38 149.25 219.15

- Urea 64.31 201.50 -137.18

- DAP 582,66 385.84 196.82

- Gypsum 54.82 4.51 50.31

- Zinc 60.00 0.00 60.00

- Fe Sulphate 14.50 48.40 -33.90

- S8P 658.43 426.23 28218

- 18;18:0 9,57 112.86 -103.28

- MOP 22.59 0.00 22.59
Pesticide 201.60 84.60 117.00
frrigation 277.83 325.58 -47.75
Fixed cost including depreciation 1630.00 1554.00 76.00
Interest on working capital 205.56 170.60 34.96
Misc expenses 451.42 405,81 45.61
Total cost 11766.86 10652.54 1114.82




Annexure Ii

Research cost of ICRISAT to develop and package GPT

Component Salary Time Total cost
Principal Scientist $ 80,000 0.25 $ 20,000
Senior Scientist $ 6,500 1.00 $ 6,500
Research Associate  $ 3,000 1.00 $ 3,000
Field Assistant $ 1,500 2.00 $ 3,000
Labor $1200 200 $ 2,400

Total salary $ 34,900
Operations $8,725
NARS contribution @ 10% $4,362

Total cost $ 47,987

Annexure IV

st

Cost of packaging and disseminating the GPT

Year Total budget Allocated to GPT
1987 $ 50,000 $ 50,000
1988 $ 50,000 $ 20,000
1989 $ 50,000 $ 20,000
1990 $ 50,000 $ 20,000

1991 $ 50,000 $ 10,000
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