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SOME ASPECTS OF THE SUITABILITY OF HIGH YIELDING RICE
AND BAJRA VARIETIES FOR THE SMALL FARM,
THANJAVUR AND MEHSANA DISTRICTS, INDIA

Michael G. G. Sehluter
and

Richard W. Longhurstl
I.

Introduction

In the mid 1960's, newly-developed high-yielding varieties of
seed of all the basic food grain crops were introduced in India. The
new straing had been developed as part of a national effort to raise
production of basic food grain crops. In order to evaluate farmers’
responge to the new rice and bajra varieties, the Indian Institute
of Management at Ahmedabad undertook an intensive study of twe
districts -- Mehsana District in Gujarat for a study of hybrid bajra,
and Thanjavur District in Tamil Nadu, for a study of ADT-27, a new
high-yielding rice variety. In each district, use of inputs, yields
and prices were collected from aporoximately 60 farmers who had
adopted the new varieties of seed on some part of their acreage, and
approximately 40 who had grown only the traditional varieties. The
Institute has kindly made the data from these surveys available. for
additional analysis. The main findings are summarized in earlier
publications (1,3).

The available data are used here for three purposes. In section
IT, we use a regression framework to examine factors affecting the
extent of adoption of ADT-27 in Thanjavur. This is supplemented in
Section III by comparative production function analysis of ADT-27 .and
traditional rice varieties. In section IV, hybrid and local bajra
are compared, again with production function analysis. In the final
section, we assess ADT-27 and hybrid bajra as to their suitability
for the small farmer. .

1

Department of Agricultural Econemics, Cornell University and Economics
Department, World Bank, respectively. The views expressed and the
facts stated in this publication are the sole responsibility of the
authors and do not necegsarily represent the views of the above
organizations. Thanks for the development of this paper are gratefully
accorded to Professors John Mellor, Timothy Mount, and William Tomek
of Cornell University and to Dr. D. K. Desai, Indian Institute of
management , Almedabad.



IT.

FACTORS AFFECTING THE EXTENT OF ADOPTION OF ADT-27
RICE VARIETY IV THANJAVUR IN 1966f67

Background

The district of Thanjavur is part of a highly fertile deltaic
tract of the River Cauvery in Tamil Nadu State in South India and
was the Distriet chosen from the State to be part of the Intensive
Agricultural District Programme. The high-yielding rice variety,
ADT-27, was first introduced in 1965. Two blocks were selected -
purposefully for study from within the Distriet to reflect
differences of soil type, irrigation availability, and transport
and commnication facilities in the State. The favorable conditions
in Kumbakonam block were contrasted with those in Sethubavachatram
block. A good and a 'problem’ village in each block were selected,
based on multiple ¢riteria such as previous familiarity with the
strain, farmers' response and officials judgment on their good or
otherwise (3, pp.2-4).

The Regression Model

The dependent veriable used was the proportion of the operational
holding planted to ADT-27. In a monoculture situation and in an
area so intensively cultivated as the Cauvery Delta, this was felt
to be reasonsble, rather than using the proportion of ADT-2T7 with
respect to the area under all varieties of rice.

The independent variables were selected on the basis of those
socioeconomic characteristics of the farmer and his situation,
thought to be important as indicated by previous studies (6), and
as supplied by the data. '

Hence the selected independent varisbles were:

, (1)' Operational size of holding, as a measure of extensiveness
of farm operation (measured in acres).

(2) The proportion of the operated area which is owned by the
farmer, as a meagure of the influence of tenancy.

(3) The age of the farmer.

(4) The number of years of education of the farmer. '

(5) The number of people in the family labor force: this was
thought to be important as there is a period of intensive labor
activity over harvesting if double cropping is to be achieved. A
measure of hired labor was not used since this may be an ex-post
(to adoption) variable.

(6) A dummy variable reflecting the existence of the farmer's
. nonagricultural source of income; whether he was totally dependent
on agriculture or not. (1 = totally dependent, O = not totally
dependent) . '



(7) The maximim amount of credit available from the
cooperative socleby in rupees.
(8) The proportion of the farm that is irrigated.

Other variables were examined but not included. Tt was
thought that land revenue and irrigation charges might be a good
Indicator of the quality of the land. However, such charges are
only paild on land owned, so for those farmers who were tenants
or leased-in (or out) land, this did not indicate the quality of
the holding. BSome measure of contact with the extension agent
(or village level worker) as an indication of the role of
communication media was thought to be desirable and it was thought
that whether a farmer had used a farm plan or not might indicate
this. However, all who had adopted had made out a farm plan with
the village level worker whereas the nonadopters had not. Adopting
the new variety was a prerequisite of making such a plan.

The source of irrigation was considered as a variable since
Moorti had found that in Uttar Pradesh farmers with private tube
well had adopted high ylelding wheat varieties more extensively
than farmers with only state tube well irrigation (4). However,
only three out of the 100 farmers had used a well so this variable
was not included in view of the limited information it would provide.

In all villages at least 50 percent of the respondents had
adopted ADT-27 so lack of awareness in any one village was not
important.

Results

A log function rather than g _linear function was used as it
gave a.considerably better Tit (r® = U5 as opposed to re = 0.27
for the linear function). However, even with a log function
less than half the variation in the dependent variable is explained.
Therefore, these results must be accepted with some caution.



Table 1

ESTIMATED LOG REGRESSION FUNCTION FOR THE
FACTORS INFLUENCING THE EXTENT OF ADOPTION
OF ADT-27 IN THANJAVUR DISTRICT, TAMIL NADU

N 19661

Regression Standard Error . _
Factor Coefficient of Coefficient - 1 Value
Log Farm Size - 0.3650 ' 0.0920 - 3.9694%
Log Farm Ownership - 0,0624 0.0469 - 1.3308 B
Log Farme:é*s Age . 0,0057 0.2212 0.,0257
Iog Farmer's Education - 0.0016 0.0332 —.0.0h69
Log Family Lebor Force =~ 0.1232 0.0395 - 3.117h*
Log Externsl Occupation - 0.1694 0.0891 - 1.9010%%

(Dummy ) -

Log Credit Limit 0.0056 0.0157 0.3587.
Log Irrigation 0.h2k7 0.3640 _ 1.1670
Constent - 0,2088
r2= 0.45

*  Significant at 0.5 percent level
¥¥%  Significant at 5 percent level

1. See Table % in the Appendix for the resulis of the linear regression
model . ; :

First, it is clear that the proportion of acreage under ADT-27.
decreases a8 farm size increages. A number of explanations may be
advanced to explain this finding. .

Large farmers may have been facing problems in obtaining labor.
Adoption of ADT-27 is most attractive under conditions in which it
facilitates & change to double cropping. In 1967 alone, 0.88 lakh
hectares of land out of 3.6 lakh hectares under Sambha were converted
to double-cropping. The possibility of changing from a single rice
crop to a double crop through adoption of ADT-27 has been spelled out
in the Fourth Report of the I.A,D.P:



"As ADT-27 matures in sbout 105 days, the crop could be
followed by another short duration variety of rice. The conversion
of Sambha lands which are under a long duration variety of rice
requiring 5-6 months to mature into double-cropped land becomes
possible with the adoption of ADT-27 variety. The district
{Thanjavur) had also identified short duration varieties which were to
follow on the Sambha lands” (8).

The change to doublé-cropping reguires an intengive input of o
labor at the period of harvesting the first crop and sowing the second.
Large farmers in Thanjavur may have faced severe problems in obtaining
the large amounts of labor necessary to put a substantial acreage .
under ADT-27, or may have felt there would be acute problems of labor
supervision. , -

If labor shortage is the critical constraint to adoption of

- ADT-27 on large farms, the introduction of tractors or some other
form of mechanization may have the effect of not only inecreasing
gross agricultural output, by facilitating adoption of ADT-27,
but may lead to an increase in the annual employment of agricultural
laborers. Presumably reallocation of land to the landless could
have the same effect. Demand for labor at the peak period would
. Pprobably not shrink sufficlently to result in a labor surplus at
- that period, but demand would be inecreased at other times of the
year; weeding and intercultivation, for which tractors are seldom
used, have to be perfomred twice instead of once on acreage under
ADT-27. This also points to an advantage of ADT-27 for the small
farmer, who mey increase the utilization of family labor in the
nonpeak perieds, for weeding and intercultivation,

The significant negative coefficient for family size is
rather surprising if the above argument holds, since it indicates
that the larger the family size, the smaller the proportion of
acreage under ADT-27, with other factors held constant. However,
a large family size is 3 mixed blessing. It certainly provides
& greater labor supply for work on the farm, but with more mouths
to feed, the head of a household may be less willing to face the
additional uncertainty involved in adoption of a new variety.

It must also be stressed that the variable used is somewhat
inadequate. The number of family workers, without indication of
the age~sex structure, gives inadequate information either about
the labor equivalent available, or about the size of the family
congumption regquirements, which may determine the farmer's
attitude towards uncertainty.

The significant ceefficient for external oeccupation is best
understood in the context of uncertainty. In 1966-67, a
conglderable degree of wncertainty surrounded adoption of ADI-27.
In this year, the variety was introduced for the first time in
two of the villages surveyed. TFarmers had no experience of
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methods of cultivaticn, and therefore the outcome of adoption mst
have seemed very uncertain, although the variety was to show its
toughness in the poor conditions of this year, 1966-67 (8, p.13).

Against this background, it is particularly interesting to ..
f£ind that those with an external occupation adopted on &
significantly greater proportion of their acreage then those without.
Those with & nonagricultural job have a steady source of income
which is wnrelsted to their farming activity, and thus are far
better equipped to Tace fluctuatlons in their farm income.

Other variables in the regression model were not significant
in explaining variation in the proportion of acreage put under
ADP-27.

ITI.
PRODUCTION FUNCTION ANALYSIS OF ADT-27 vs.

TRADITIONAL PADDY VARIETIES TN THANJAVUR
IN 196667

Further light is thrown on the characteristics of the two
varieties by simple produetion function analysis. We estimated
two Cobb-Douglas production furictions of the form

Y = AXy Xo X3 veea®
where
Y = yield of the main product {in kgs.)

X; = dummy variable for Block (Sethubavachetram/Kumbakonam)
= 1 = 2

Xp = Land (in acres)

X3 = Quantity of Seed (in kgs.)

X}, = Guantity of Manure (in 100 kg. units)

X5 = Family Labor (measured as number of family workers)
Xg = Hired Labor (in days)

Xy = Mumber of Irrigation

Xg = Quantity of Nitrogen (in kgs. of ammonium sulphate
‘ mabrient equivalent)



Xg = Quantity of Superphosphate (in kgs..)
X10= Quantity of Mixbture (in kgsk)
Xy9= Quantity of Pesticides (in kgs .

The Cobbk-Douglas function was selected for ease of economic
interpretation. This form implies that unless all inpubts are
used, yield will be zero, which iz clearly unrealistic. TFor
example, some farmers in the sample did not use pesticides, but
this did not result in zero yield. However, by attributing to
such farmers an extremely small use of pesticides, this difficulty
was overcome without serious violatlen of the data.

Date Availability

Data for all inputs and output were collecbed in the eross-seation
survey of 1966. One or two varlables needed adjustment for use in a
regression framework.

For nitrogen use, data was given in kilograms of ammonium sulphate
and kilograms of urea., A kilogram of urea was converted inte the
quivalent, in nutrient pounds, of ammonium sulphate, by multiplying by
a constant which reflected their different nutrient contents. Tt -
would have been more satisfactory to heve converted urea, smmonium
sulphate, superphosphate and mixed fertilizer into their N, P and X
equivalents, to have examined the effects of different nuitrients on
yields.. However, at the time of anslysis, these data were not
available.

The data for use of irrigation water was unsstisfactory. Data
indiecating the gquantity of irrigation water used would have allowed
a more precise estimate of the contribution of irrigation water to
yields of the two varieties. The number of irrigations also gives
no indication of the timing of the irrigation.

Results

The estimated production functions for both the traditional and
high-yilelding varieties are shown in Table 2.



8."

Table 2: Estimated Cobb-Douglas Production Functions for ADT-2T7 and
Traditional Varieties of Paddy in Thanjavur District,
Tamil Nadun, in 1966

ADT-27 B | Traditional
Stendard ‘ Shandard
Reg 'n Error of Reg 'n Error of
_ Coeffi-  Coeffi- t Coeffi~  Coeffi- ot

Input cient cient Value cient cient Value

Block 0.016  0.033  0.598 0,000  0.097  0.920

Land 1.103.  0.106  10.337%% 0.261  0.171 1.525

Seed -0.137  0.095 - 1.k39  0.333  0.157 2.107*
" Manure 0.009 0.028 " -6.350  -0.119 0.133 . . 0;895

Family I | o |

Hired Tabor -0.104  0.064  -1.637  0.2ho  o0.122  2.0kex

Trrigation 0.009 0.036 - 0.248 0.188 0.250 . 0.753 o

Ammonium sul- |

phate equiv- ' - ‘ , o o

alent 0.0k42 0.024 1.784* 0.005  0.043 0.112

Super phos- . _ ' o

phate - 0.023 0.015 1.567 -0.009 ~ 0.0k5 =0,196 . ..

Mixture 0.019  0.01%  1.295  0.016 0.0k2  0.370°

Pesticides  0.025  0.017 1.h57  -0.025  0.055  -0.kk5

Constant 3.280 - . 1.120 - -

% Significant at 5 percent level (one-tailed test)
*¥ Significant at 0.5 percent level (one-talled test)

r® (unadjusted) = 0.96 2 (unadjusted) = 0.75



The estimated coefficients for both land and nitrogen are
significant at the 5 percent level. The latter result reflects
the well-known characteristic of high-yielding varieties, that
- they respond well to high doses of chemical fertilizers. The
coefficient for land is large, as it suggests that a 10 percent
increase in acreage under ADF-27, with the same number of
irrigations and all other inputs held constant, would lead to an
11 percent increase 1n yields.

The negative coefficients for seed and hired labor, both
rather disconcerting at first sight, must be taken together. As
Malya and Madappe commented in the initial report. ‘

"The reduced seed input (ADT-27) is a measure

of the extent to which line planting is accepted.
Only when a farmer decides to do line planting
does he reduce his seed rate” (3).

Thus we may expect higher yields with less use of seed, other
inputs held constant.

This same point is relevant in explaining the negative
coefficient for hired labor. Those who had adopted line planting
will require less human labor for weeding than those who had
sown broadcast. Thus, higher yields are associated with less

human labor, with all other inputs held constant.

Line planting was not adopted for the traditional varieties,
and thus we find that the coefficients for both seed and human
lebor are significant. Also, as expected, the traditional varieties
do not show a significant response to chemical fertilizers.

ADT-27 is more labor-intensive than traditional varieties,
although it is the latter which have a significant coefficient for
hired labor in the estimated functions. As noted above, the '
plcture for ADT-27 is clouded by partial adoption of the technique
of line planting. If we assume that adoption of ADT-27 is ,
agsoclated with a change to double~cropping, and.line~planting is
or is not used for both varieties, the total labor input is more
than doubled when ADT-27 is adopted, and the utilization of family labor
on small farms is doubled.

ADT-27 also involves considerably greater costs of cultivation.
This has been found to be true in general for all high yvielding
varieties (2). Additional capital is required for the purchase of
chemical fertilizers, which the estimated functions have shown to
respond beftter on ADT-27. The capital required in.this respect
will be more than doubled if there is change from a single crop
of & traditienal variety to double-cropping with ADT-27. - The new
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seed variety is also more expensive than the old wvariety. A
change to double-cropping will also double or more than double
the capital needed to finance hiring of labor for planting and
harvesting, though not for weeding and intercultivation since this
operation is less time~bound, and msy be considerably reduced if
line-planting is adopted.

Finally, ADT-27, involves a lesser degree of uncertainty than
traditional varieties. The most striking finding of the estimated
equations is that 96 percent of the yield variation of ADP-27 is
texplained' by varisbion in the levels of the physical inputs. Only
75 percent of the yleld variations of traditional variations is
explained by the model. This suggests that yields of ADT-27 are
relatively less prone to fluctuations arising from disease and other
factors, which is corroborated by the fourth report of the I.A.D.P.
(8, p.13). Small fermers are anxious to reduce the level of
- uncertainty asgsociated with their agricultural operations, and this
mskes ADT-27 particularly attractive to them.

Iv.
PRODUCTION FUNCTION ANATLYSIS OF HYBRID VS.

TRADITIONAL VARIETTIES OF BAJRA IN MEHSANA
DISTRICT, GUJARAT IN 1966-67

Hybrid varieties of bajra were first made available on a large
scale to farmers in Gujarat State in the kharif season of the 1966-67
" erop year. Two talukas in Mehsana distriet, and two villeges fronm
each taluka, were selected purposefully for study on the basis of
their demand for credit for use on hybrid varieties. Only four
villages in the whole district had at least 15 participants who had
demsnded credit to grow hybrid bajra. Two of the villages were in
Kalol taluka and two in Visnagar. All four willages were included
in the survey.

In Kalol, & long period of drought following the early rains
resulted in many farmers ploughing under the new seed. Those who
did not plough under saved their crop by irrigation. The situation

was further aggravated by the appearance of a new pest, loeally
known as "Dori", which destroyed a large part of the crop.

Hybrid bajra gave 14 to 2 times the yield of traditional
varieties grown by participants in the high-yielding varieties
programme. The average size of holding of participants was
uniformally greater than of that for nonparticipants. This can
be seen in Table 3.



Table 3: Details of Operational Heldings in Four Villages
of Mehsana District, Gujarat in 1966-67

1l

Kaiol Visnagar
Soja Mokhasan Kamana Kanganakuj
P Np P WP P NP P Ne
Average Size 10.33 7.00 12,15 5.02 12,50 9.83 9.21 460
Percent owned 80.77  69.1% 96.35 97.60  90.06 72.35 86.55 96.30
Percent Irri- | |

gated 69.93  51.12 73.06 83.93  35.84 34,92 k2.9 bk,38

P = Participants
NP = Nonparticipants

Source: Derived from (1), pp.38 and hO.

Data Avalilability

Exactly the same model is used as in Section III, except that
two varisbles - those for fertilizer ‘mixture' and pesticides -
have been omitted in this model gince so few Tarmers had used them.
Also the variable for phosphoric fertilizer was omitted in the

equation for traditional bajra since only three farmers had used it.

The only other differences is that since data were not available
ag to the size of the family labor force, a proxy variable was
derived from data on the number of family workers By farm size in
each taluka, taken from the Census of India, 1961.° This may be
unsatisfactory; the varisble for family labor may be biased
dovnward on small farms, and upward on large farms, since femily
‘workers may be expected to put in a greater number of hours of
work on small farms. However, family workers on small farms may
spend part of thelr time working as casual labor on other people's
farms, which would offset this.

2
The data is shown in Appendix Table 6.



1

Table 4: Estimated Cobb-Douglas Production Functions for Hybrid
and Traditional Varietiez of Bsjra in Mehsana

Distriet, Gujarat, in 1966

Hybrid Traditicnal
Standard Standard
Reg'n Frror of Reg'n Error of
Coeffi- Coeffi- t . Coeffi~ Coeffi~ %
Input client clent Value cient cient - Value
‘Taluke 0.164 0,176  0.932  -0.211 = -0.0868  -2.h3o%x
Land 0.294 0.248 1.186 0.570 0.238 2.395%*
Beed 0.307 0.227 1.352 0.312 0.219 0.601
Manure 0.052  0.097  0.548  0.059  0.035 1,724
Femily Labor 0.672 0.65k4 1.028 0.015 0.581 0.025
Hired Labor  0.017 0.09k 0.185 0.014 0.05L - 0.278
Trrigation 0,008 0.0k  0.323 0.101 0.0k6 2,178%*
Armonium Sul- _
phate equiv- o
alent © 0,048 0.0k0 1.207 0.042 0.048 0.375
“Super Phos- _ o
. phate 0.020 | 0.029 0,68k - - -
Constant 14,29 - - 34,88 - -
% Significant at 5% level
*%  Gignificant at 0.5% level
(unadjusted) r® = .31 {(unadjusted) e = .59
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Results

A Tar greater degree of uncertainty surrounded the cultivation
of the new variety than traditional varieties. A much lower pro-
portion of variation of yields is explained by the vegression for .
the hybrid relative to the traditional varieties (.3 relative to .6).
The low R-Squared for the hybrid varieties suggests that yields '
fluctuated widely between farmers using similar input levels, which
in turn suggests that knowledge about methods of cultivation was
lacking. The relative uncertainty with respect to yields of the
new varieties may be one reason why the average farm size of
participants was greater than that of nonpartieipsnts (7).

Several additional points may be made about the labor and
cgpital requirements for hybrid bajra. Degai and Patel in their
- earlier work with these data found that hybrid bajra did not
- require markedly greater expenditure on hired labor (1). The
only reason why the hybrid variety may require additional labor
is for harvesting and threshing the additional yield. This is
similar to the finding for the paddy varieties in Thanjavur,
and Parikh.and Sevak have shown that this also applies for high-
yielding vheat varieties in Kaira Distriet (5,pp. 48-50).
However, as mentioned earlier, small farmers may obtain employ-
ment on other farms at the time of harvesting, so hybrid bajra
mey not increase his overall annual employment. Also, since
harvesting of crops is often time-bound owing to fear of theft
‘or spoilage, even a small farmer may have to hire labor to
harvest the increased field.

Hybrid bajra involves higher costs of cultivation for two

- additional reasons. %o obtain high yields, a greater input of
both irrigation water and chemical fertilizers is necessary. The
greater cash expenditure on hybrid relative to traditional bajra
varieties in Mehsana in 1966-67 can be seen in Appendix Table 7.

The second of the estimated equations ghows very much what
we would expect for traditional varieties grown under partly
- irrigated conditions. Acreage under the ecrop, the number of
drrigations, and the quantity of manure applied are all significent
variables in explaining yield variation bhetween farmers.
Chemical fertilizers are not significant, although we must add
that the level of use was extremely small. The coefficient for
hired labor is not significant, although it was for traditional
paddy varieties, which suggests that the labor input is not as
eritieal for bajra as for paddy, or that the impact of additionsal
labor on the yield level is less precisely identified.

Finally, we may note that for the traditional varieties, yields
were significantly higher in Kalol than in Visnagar taluka, by a -
margin of about 20 percent. Unfortunately, no data are available
to explain - this finding.
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V.

CORCLUS TONS

The two innovations under study, ADT-27 in Thanjavur and hybrid-
bajra in Mehsana, are totally different when evaluated on three
eriteria of sultabllity for the small farmer.

Uncertainty

For bajra, the hybrid variety involved a higher degree of
uncertainty - than the local. variety whereas for paddy, the oppeosite
ig of the cage. We may also note that the paddy varieties both
involve less uncertainty than the bajra varieties. This is probably
due to lack of water contrel for growing the latter. In Thanjavur,
all farmers have accessg to canal irrigation facilities, whereas in
Mehsana there is no cesnal irrigation and many farmers are dependent
only on rainfall., The low asgets and incomes of small farmers make
it difficult for them to sustain fluvctuations in thelr income..
Thug, the uncertainty involved in adoption of new varieties like
" hybrid bajras may have been an 1mportant factor in the relatively
slow adoptlon on small farms

The finding that farmers with external sources of income are
likely to adopt more extensively also underlines the fact that
uncertainty may be a factor in adoption behavior.

Labor Intensity

ADT-27 is potentially very labor-intensive, since it makes
possible a change to double-cropping. Total utilization of family
labor in a given crop year may be doubled due to change to double-
cropping sinee a single crop of ADT-27 uses the same amount of
labor as a single crop of traditiomsl varieties. In contrast, the
only additional labor required for hybrid bajra is for harvesting
and threshing. Since this ias often a time-bound operation owing
to the fear of theft or spoilage, 1% is likely to lead to addi-
tional use of hired labor rather than family labor. The harvesting -
gedson is also the period when employment is avallable on other

farms. Thus, although hybrid bajra is labor-intensive, it is
unlikely to sllow a small farmer to increase family labor uwbtili
zation on his own farm, althgugh,mt mey increase his employvment
as an agricultural laborer.

'cQst of Cultivation

_ ADT~27 involves greater coste of ecultivation than traditional
varieties, especially owing to the greater response of the former to
large doses of chemical fertilizers. Also, where ADT-27 leads to a
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change to double-cropping, the cost of hired labor will be doubled,
and labor forms a large part of the total costs of paddy cultivation
in this area (35-50 percent) (3, p.86). On the other hand, credit .
may be less of a problem than this suggests, because for the second:
crop the farmer can probably use funds obtained from sale of the
first crop. The shorter duratiom of ADT-27, resulting in smaller
loans beling necessary to finsnce consumption during the growing
- geason, may have been an important factor leading to rapid
adoption of ADT-27 by small farmers. Hybrid bajra alse involves
a greater cutlay of capital. Cash expenditure for hybrid bajra
was 1% to 3 times that on the traditional wvariety in the year
under study. The main items of additional expenditure were ferti-
lizers and irrigation. For hybrid bejra, though not for ADT-27,
we may say unequivocably that the new variety requires a greater
ecepital input than tradtional varieties.

In the period 1966 to 1968, adoption of hybrid bajra in
Gujarat was almost exclusively amongst the large farmers (7),
whereas in the same period most of the small farmers in
~ Thenjavur adopted ADT-27 (8,p. 13). In the light of the foregoing
analysis, the behavior of the small farmer may be seen as quite
rational. He hesitates To commit himself to an innovation which
invelves a high degree of uncertalnty, and which offers him no
special advantages in terms of his resource endowments, but -
commits himself readily enough in a situation of lower uncertainty
and an opportunity to meke use of what is probably his most
underutilized resource-labor.



Appendix Teble 5: Estimated Linear Regression Function for
Factors Influencing the Extent of Adoption
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of ADT-27 in Thanjevur Distriet, Tamil Nadu in 1966

(Unsdjusted) R® = 0.27

Regression Standard Error :
Factor Coefficient of Coefficient - t Value
Farm Size -0,0056 0.0031 -1.7725%
Farm ownership ~0.0032 0.076k4 0.0k2k
'_ Farmer's age | 0.,00003 0.0018 0.0184
Farmer's education 0.0043 0.007h .0;5849
Family labor force -0.0183 0.0168 -1.0902
External occupation -0.154k4 0.07h2 -2.,0802%*
(Duany )
Credit limit -0.000003 0.00001 - -0.2321
Irrigation 0.29'.,1..2'= 0.1747 ©1.6663
- Constant 0.2394 -

With these results, ownership, farmer's age_an& eyedit a@ail-
ability were dropped to achieve the following:

Factor Regression Standard Error
Coefficient of Coefficient t Value

Farm size -0.0057 0.0030 ~1.9237%
Farmer's education 0.0046 0.0069 0;6609_
Family labor force «-0,0178 0.0152 wl.iTOS .
External oceupation - =0.1566 0.0718 -2,18é7**
Trrigation 0.302k 0.1536 1.9690%
Constant 00,2233

(Unadiusted) RS = 0,27

% Significant at 10% level
**%  Significant at 5% level



Appendix Table 6: Average Family Labor Force by Farm Size For -
. Visnagar and Kelol Talukas, Mehsans District, Gujarat

E

-

Aores Farm Size Visnagax . Kalol
0.5 1.3h 1.26
1.0 1.hk S 1.32
1.5 1.53 1.39
2.0 1.60 S 1. hh
2.5 1.66 1,48
3.0 1.73 1.52 .
3.5 1.79 - 1.55
4.0 1.87 1.59
L5 1.95 1.62
5.0 2.03 .1.65
5.5 2,11 1.68
6.0 o 2.19 1.7L
6.5 2.23 1.74
7.0 - 2.25 1,78
7.5 2.28 ©1.82
8.0 2,30 1.86
8.5 2.33 1.91
9.0 £.36 1.94
9.5 2.38 1.95

10.0 2.40 1-.96
10.5 2.h2 1.97
11.0 2.4y 1.98
12.0 2.60 1.96
13.0 2.76 1.95
15.0 2.85 2,00
20.0 2.95 2.15
25.0 - 2.95 2.05
30 - 50 - 2,90 L2,
) 3.17 k.67

Source: Office of the Registrar General, Census of India 1961,
New Delhi, India
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Appendix Table 7: Break-up of Cagh Expenditure per acre for Hybrid
' and Locel Bajra (in rupees) in Visnagar and
Kalol Talukas, Mehsana District, Gujarat, 1966

Ttems of Cash Villages

Erpenditure Crop Kamana Kangarakui Soja _Mokhesan
Total Hyv 153 126 027 196
Local,%p) 99 Ly 120 C o1k
Local NP);BT hz 145 159
Seed HYV 8 8 8 : 8
' Local (P) - - - -
Local (NP) -~ - - -~
Marures YV . - 19 | Lo
(FYM) Tocal (P) - - 16 L 17
Local (WP) - - 50 2T
Fertilizers HYV ho 68 7 5
Iocal (P) 1 1 1 b
Local (NP) 2 - 1 l -
Trrigation HYV b5 6 66 25
Local (P) 11 1 3 9
Local NP) 1 3 3 5
Labor HYV 48 39 110 103
(casual + Iocal (P) 58 36 : 89 107 -
permanent ' . T
farm Local (NP) 5k 36 73 108
laborer)
Others* YV 10 5 17 6
Local (P) 29 6 11 5
Local (NP) 30 - 3 18 9

a0 A Y O o i xR W R e S 40 DD D A R R BAR  TRY MUY A Y FS  w A] G IE TI  P A  ee Cum h  S B O8

*Ineludes land revenue and rent paid.
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