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Foreword

Wheat in the rainfed areas of Pakistan is grown on one fifth of the wheat acreage but its
contribution to national production is only ten percent. Wheat production in these areas plays
a significant role in the overall supply and demand situation of Pakistan. Self-sufficiency in
wheat production on sustainable basis can only be achieved by evolving appropriate modem
technologies for these neglected areas.

This study deals with the wheat varietal adoption, the most important component of
improved technological package for wheat production. The rainfed Pothwar, especially drier
part is well behind in adoption of new wheat cultivars as compared to irrigated areas. Official
statistics show that farmers of rainfed areas only began adopting new varieties beginning a
decade after irrigated farmers and that a large area is still planted to old desi varieties. Farmers
of this tract operate complex farming systems to meet their subsistence and hence have different
needs for in choice of any neW technology including new varieties.

I am pleased that present study highlighted some important factors affecting adoption of
semi-dwarf wheat varieties. It is hoped that results presented in this manuscript will help in
developing appropriate varieties for these areas. I appreciate the efforts made by social scientists
of NARC and CIMMYT to compile this study.



Acknowledgements

The results presented in this report drew upon the expertise of many people. We would
like to thank PARC Islamabad and CIMMYT, Economics Programme for giving us invaluable
help in all stages of this work.

We would like to extend our gratitude to scientists, Dr. Agha Sajjad Haider, Member
Social Sciences Division, PARC, Islamabad, Dr. lim Longmire, visiting scholar, Department
of Economics, University of Queensland Australia, Dr. Paul W. Heisey, CIMMYT, Malawi,
Mr. Naseer Alam Khan, Director, Social Sciences Institute, NARC, Islamabad, Ch. Manzoor
Ali, Director, Social Sciences Division, PARC, Islamabad, M. Inayat Khan, Statistician,
NARC, Islamabad, Dr. Muhammad Sharif, M. Tauseef, Adaptive Research Farm, Bhun,
Chakwal and Muhammad Nasir, CIMMYT, Islamabad, who participated in different stages of
the study.

We particularly appreciate, Dr. Jim Longmire and Dr. Paul Heisey who thoroughly
reviewed the manuscript for several times and gave valuable and detailed comments. Finally,
we extend our special thanks to farmers of the rainfed Punjab who so willingly supplied detailed
information for this study.



CONTENTS

Foreword

Acknowledgements

Executive Summary . . . . . . . . . . . . . . .. . . . . . .. . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. 1

Introduction 1

Research Methods 4

Wheat Grain and Straw Yields by Variety 5

Wheat Varietal Adoption And Choice of Varieties 9
Characteristics of Sample Wheat Growers , 9
Varietal Diffusion .. . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . .. . . .. . . .. 9
Farmers' Choice of Varieties .16
Comparison of Different Varietal Characteristics 17
Farmers' Perception of the Importance of Varieties 21

Farmers' Seed Sources and Seed Management 22

Mutivariate Analysis of Farmers' Adoption of Wheat Varieties 26
Variables Used in Analysis 27
Analysis For All Rainfed Areas 29
Analysis For the Dry Zone 33
Analysis For the Wet Zone 36

Conclusions

References

..............................................................................38

..............................................................................39



Table 1.

Table 2.

LIST OF TABLES

Wheat varieties released for rainfed areas of Pakistan

Sample distribution by rainfall zone and wheat area, 1989-90

2

4

Table 3. Sample distribution by size of holdings, average farm size and wheat
areas, 1989-90 .. . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 5

Table 4. Average yield of different varieties, 1985-86 to 1989-90 6

Table 5:

Table 6.

Table 7.

Table 8.

Table 9.

Table to.

Table 11.

Table 12.

Table 13.

Table 14.

Table 15.

Table 16.

Regression analysis of wheat grain and straw yields in
rainfed area, 1985 .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . 8

Characteristics of sample wheat growers in the rainfed areas, 1989-90. 10

Area under different wheat varieties by rainfall zones, 1989-90 11

Percent farmers planting different combinations of varieties by
rainfall zone, 1989-90 13

Farmers' main reasons for planting new semi-dwarf varieties by
rainfall zone, 1989-90 .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 16

Farmers' main reasons for planting old varieties by rainfall zone,
1989-90 .. . . .. .. . . .. .. . 17

Farmers' comparison of new semi-dwarf with old tall wheat for various
varietal characteristics, 1989-90 18

Farmers' comparison of new semi-dwarf with old semi-dwarf wheat
for various varietal characteristics, 1989-90 19

Farmers' main reasons for planting both old and new varieties by
rainfall zones, 1989-90 .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 20

Farmers ranking of agronomic factors for increasing wheat yields in
the study area, 1989-90 ... . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. .. .. 21

Sources of information about new varieties by rainfall zone,
1989-90 .. . . . . . . . . . . . .. . . . . . .. . . . . . 22

Sources of seed for current crop for improved varieties by rainfall
zone, 1989-90 .. . . .. .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 23



Table 17.

Table 18.

Sources of seed for current crop for old varieties by rainfall
zone, 1989-90 23

Initial sources of seed for new varieties by rainfall zone, 1989-90 .. 24

Table 19. Sources of funds for new seed, 1989-90 24

Table 20.

Table 21.

Table 22.

Table 23.

Table 24.

Table 25.

Table 26.

Table 27.

Table 28.

Table 29.

Table 30.

Farmers seed management practices for retained wheat seed by rainfall
zones, 1989-90 26

Description of variables used in limited dependent variable analysis.. 27

Tobit estimates for area under all semi-dwarf varieties in the rainfed
zone of the Punjab .. .... .. .. . .. .. . . . .. .. .. . . .. .. . . .. .. . 29

Tobit estimates for area under new semi-dwarf varieties in the rainfed
zone of the Punjab .. .. . . .... . . . .. . . .. . . .. . . .. . . . .. . . .. . 30

Tobit estimates for year of adoption of new semi-dwarf varieties in
the rainfed zone of the Punjab . .. .. ...... .. .... .. .... ..... .. .... .. . 31

Logit estimates for variety selection as a three-way choice in the
rainfed areas of the Punjab .. . .. . . ..... .. . . ... ... .. . . .. .. . . . . . .. 32

Tobit estimates for area under semi-dwarf varieties in the dry
zone of the Punjab .. . . . . . . .. . . . . ..... .. . ... .. . . . .. . . .. . 33

Tobit estimates for area under new semi-dwarf varieties in the dry
zone of the Punjab .. . . . . .. . . . .. . . .. 34

Tobit estimates for year of adoption of new semi-dwarf varieties in
the dry zone of the Punjab ,.. . . .. . . .. . . 35

Tobit estimates for area under semi-dwarf varieties in the wet
zone of the Punjab ... . .. .. . .. .. . . . ... . . . . . . . . . . . .. .. . .. 36

Tobit estimates for area under new semi-dwarf varieties in the wet
zone of the Punjab .. ...... .. .... ...... .. .... .. .. . .... .. 37



Figure 1.

Figure 2.

Figure 3.

. Figure 4.

Figure 5.

Figure 6.

Figure 7.

Figure 8.

Figure 9.

LIST OF FIGURES

Adoption of high-yielding varieties in the irrigated and rainfed
areas of Punjab, Pakistan, 1967-88 .

Experimental yield of main wheat varieties, 1985-86 to 1989-90 ....

Area planted to main wheat varietal groups, by rainfall zone, 1989-90

Percent farmers planting different combinations of varieties by
rainfall zone, 1989-90 .

Number of wheat varieties planted per farmer by rainfall
zone, 1989-90 .

Adoption of semi-dwarf wheat varieties in dry rainfall zone

Adoption of semi-dwarf wheat varieties in wet rainfall zone

Farmers seed sources for new wheat varieties, 1989-90

Initial sources of seed for new wheat 'varieties, by rainfall zone

3

7

12

14

14

15

15

25

25

Figure 1.

Figure 2.

Figure 3.

. Figure 4.

Figure 5.

Figure 6.

Figure 7.

Figure 8.

Figure 9.

LIST OF FIGURES

Adoption of high-yielding varieties in the irrigated and rainfed
areas of Punjab, Pakistan, 1967-88 .

Experimental yield of main wheat varieties, 1985-86 to 1989-90 ....

Area planted to main wheat varietal groups, by rainfall zone, 1989-90

Percent farmers planting different combinations of varieties by
rainfall zone, 1989-90 .

Number of wheat varieties planted per farmer by rainfall
zone, 1989-90 .

Adoption of semi-dwarf wheat varieties in dry rainfall zone

Adoption of semi-dwarf wheat varieties in wet rainfall zone

Farmers seed sources for new wheat varieties, 1989-90

Initial sources of seed for new wheat 'varieties, by'rainfall zone

3

7

12

14

14

15

15

25

25



FACTORS AFFECTING ADOPTION OF SEMI-DWARF WHEATS IN
MARGINAL AREAS: EVIDENCE FROM THE RAINFED NORTHERN PUNJAB

Executive Summary

o This study was undertaken in rainfed Pothwar of the Punjab to assess farmers' wheat
varietal choices and factors affecting adoption of semi-dwarf varieties. This tract can
be divided into three sub-zones based on rainfall -- the high rainfall zone (over 750 mm
of annual rainfall), medium rainfall zone (500 to 750 mm) and low rainfall zone (less
than 500 mm). Overall, 310 farmers were interviewed from 7 tehsils of the area. In
this report more emphasis is given to neglected marginal environments of the area.

o The analysis of experimental data for the dry zone indicated that yields of different
varieties were influenced strongly by moisture availability in five years of observations.
The results showed that old tall varieties, compared to semi-dwarf varieties, were
equally good or even better in yield in moisture stress .years.

o Estimates of yield advantage indicated that the improved variety gave 13 percent increase
in grain yield and no significant effect on straw yield. On average, local varieties fetch
a 15 to 20 percent price premium for grain quality compared to semi-dwarf varieties.
Similarly, straw is sold for almost one rupee/kg in drought years.

o The majority of the farmers in the study area were owner operator. They mostly rented
tractors for land preparation and very few dependened only on bullock power. In the
low rainfall zone more than one half of the farmers had sandy soils which compound the
problem of moisture stress. As in other parts of the Punjab, few farmers had contact
with extension department and most had low levels of education.

o Overall, in the study area, 42 percent of the wheat area was under new semi-dwarf
varieties especially Pak-81. In the low rainfall areas only one-fifth of the farmers had
adopted this category of varieties. Old semi-dwarf varieties were planted on more than
10 percent of the area. More than one-fifth of the high rainfall farmers had planted
these types of varieties (mostly Lyallpur-73). The proportion of wheat area to very old
tall varieties was very high in the low rainfall zone.
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o Estimates of the yield advantage of grain and bhusa under farmers conditions indicated
that the improved variety gave an estimated 13 percent increase in grain yield
(significant at the 20% level). The other factors contributing to grain yields were lepara
land type, sole cropping (compared to intercropping with mustard), phosphorous use,
farm yard manure application and owner tenancy. The farmers of low rainfall zone
stated that they planted old tall varieties due to their drought tolerance characteristics.
Also these varieties were preferred for home consumption. The most important reason
for planting both old tall and new semi-dwarf varieties was to have one variety for grain
and one variety for bhusa. Many farmers also planted both types of varieties for yield
comparisons.

o All the respondents of the sample area who planted new semi-dwarf varieties strongly
agreed that these yielded more. Farmers of both the rainfall zones also believed that old
tall varieties yielded more and better straw for their livestock and made good chapatis.

o As in other parts of the country, other farmers were major source of information for
agricultural technologies. The majority of the farmers used their own seed for semi
dwarf and old tall varieties. However, seed depot and other farmers were major sources
of seed for initial adoption of improved varieties.

o Multivariate analysis of factors affecting adoption of semi-dwarf varieties indicated that
agro-climatic environments (soil and rainfall distribution) were the most influential
factors in adoption of these varieties. Socio-economic variables (education, farm size)
and information sources (demonstration plot contact and seed depot visit) were the other
factors which significantly influence adoption of these varieties, especially recent
adoption behaviour in the dry zone.

o Considering these factors special breeding efforts for evolving appropriate cultivars for
marginal areas and more research on soil and moisture conservation techniques is needed
to speed adoption of new varieties in the marginal rainfed areas of the Punjab.

ii



FACTORS AFFECTING ADOPTION OF SEMI-DWARF WHEATS IN
MAAGINAL AREAS: EVIDENCE FROM THE RAINFED NORTHERN PUNJAB

Introduction

Wheat is the most important food crop of the resource poor farmers of the rainfed
Punjab. Wheat production in these areas also plays a significant role in the overall supply and
demand situation of Pakistan. Self-sufficiency in wheat production is a major component of the
country's agricultural policy.

The adoption of new technologies, especially modem varieties, are crucial in increasing
wheat productivity. Many farm-level studies have been conducted in different agro-ecological
zones of Pakistan to estimate adoption of different technological components for wheat (Heisey,
1990; Azeem et al., 1989; Ahmad et al., 1990; Ahmad et al., 1989). This information is widely
used by wheat scientists and policy makers. However, little information is available for the
rainfed zone of the Punjab.

The rainfed zone, commonly known as the Pothwar Plateau covers one fifth of the
Punjabs' cropped area.· This tract caD be divided into three sub-zones based on rainfall -- the
high rainfall zone (over 750 mm of annual rainfall), 'medium rainfall zone (500 to 750 mm) and
low rainfall zone (less than 500 mm). Farmers in each rainfall zone manage their cropping
pattern differently. During an informal survey of the area it was found that farmers of the low
rainfall zone still plant old tall wheat cultivars. Previous studies (Hobbs et al., 1986) indicated
that the best irrigated semi-dwarf varieties such as Pak-81 , are also the best yielding under the
better rainfed conditions and in fact have been widely adopted in the high and medium rainfall
zones. However, the adoption of HYVs is more uneven under low rainfall areas. Hobbs et al.
(1991) pointed that Desi (local) varieties have a longer coleoptile to allow deeper seeding into
residual moisture under low rainfall conditions.

Wheat research in Pakistan was started in the early 20th Century. Since then (before
and after partition of India) wheat breeders have worked hard to develop suitable wheat varieties
for different wheat growing areas of Pakistan. Through their efforts, the release of high yielding
varieties has led to rapid increases in productivity in irrigated areas beginning in 1967
(CIMMYT, 1989). .

To date about 70 wheat varieties have been released in Pakistan by different wheat
research establishments. Out of these only seven varieties were specifically released for rainfed
areas and another 14 were recommended for both rainfed and irrigated areas (Table 1). All the
rest of the cultivars were released exclusively for irrigated areas of Pakistan. In this report
wheat varieties are divided into three main groups: new semi-dwarfs released since 1981 (mostly
Pak-81); old semi-dwarfs (Lyallpur-73, Mexi-Pak, Barani-70 etc.) and old tall (C-591, awnless
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(Koni), other older tall varieties and mixtures of varieties). The varieties released only for
rainfed areas were never widely adopted by farmers. However, two varieties (Lyallpur-73 and
Pak-81) released for both irrigated and rainfed condition have been widely accepted in the Barani
tract.

Table 1. Wheat varieties released for rainfed areas of Pakistan

Variety Year of Release Recommended For Classification

T-9 1911 Both- Tall
P-11 1913 Both Tall
8-A 1919 Both Tall
9-D 1932 Both Tall
C-591 1934 Both Tall
C-217 1944 Rainfed Tall
C-271 1957 Both Tall
C-273 1957 Both Tall
Khushal-69 1969 Both Old Semi-dwarf
Tarnab-69 1969 Both " "
Barani-70 1970 Rainfed " "
Lyallpur-73 1973 Both " "
Pothwar 1973 Rainfed Tall
ZA-77 1979 Both Old Semi-dwarf
Zarghon 1979 Both " "
zamindar 1980 Both " "
Pak-81 1981 Both New Serni-dwarf
Barani-83 1983 Rainfed " "
Chakwal-86 1986 Rainfed " "
Rawal-87 1987 Rainfed " "
Barani-91 1991 Rainfed " "

* Recommended for both rainfed and irrigated areas.

Official statistics show that farmers of rainfed areas adopted HYVs beginning a decade
after irrigated farmers (Figure 1). The purpose of this report is to understand the patterns of
varietal diffusion in rainfed areas and especially the slow diffusion of new varieties to the drier
areas. This pattern of diffusion has also been observed in other marginal areas (e.g. West Asia
and North Africa (Belaid and Morris, 1991) and in India (Byerlee, 1991», but to date few
studies have attempted to analyse the needs of farmers in marginal areas for specific varietal
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Figure 1: Adoption of high yielding
varieties in Punjab, 1967-88
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characteristics. These characteristics might include drought stress, straw quality and quantity,
or grain type. Alternatively, appropriate varieties may be available but inadequate extension,
seed supply and markets may slow their adoption. Such information is needed in order to
establish research priorities for wheat varieties and appropriate policies to increase productivity
in the marginal areas.

The report has following specific objectives:

1. To examine the diffusion pattern of wheat varieties in rainfed areas of the
Pothwar Plateau.

2. To study farmers' rationale for planting of traditional and improved cultivars with
special focus on marginal environments.

3. To provide feedback to wheat breeders to develop appropriate varieties for these
areas.

Research Methods

The research for this study covers all three rainfall zones of the Pothwar Plateau.
Considering the area under cultivation the target sampling by zone was 50, 25 and 25 percent
from low, medium and high rainfall regions, respectively. In the low rainfall zone, three tehsils
(Chakwal, Talagang and Pindi-Gheb) were selected and five villages from each tehsil were
randomly chosen. In the medium rainfall zone, two tehsils (Fateh lang and Gujar Khan) were
selected and four villages from each tehsil were randomly chosen. Similarly, from the high
rainfall zone, two tehsils (Rawalpindi and lhelum) were chosen and from each tehsil four
villages were randomly selected. In each zone, ten respondents were interviewed in each village
to give an overall sample size of 310 for examining the wheat varietal diffusion patterns.
However, after considering the position of some samp~e villages in relation to rainfall isohytes,
the sample distribution was adjusted as in Table 2.

Table 2. Sample distribution by rainfall zone and wheat area, 1989-90

Rainfall Zone Number Percent Average Farm Average Total Percent Farm
Farmers Area (ha) Area in Wheat (ha) Area in Wheat

Low 170 54.8 5.4 2.4 44.4
Medium 60 19.4 4.2 2.1 50.0
High 80 25.4 3.7 1.9 51.4

All Farmers 310 100 4.7 2.2 46.8
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Patterns of varietal use and key variables were collected for all 310 farmers. In order
to obtain farmers' in-depth perceptions about varietal choices, half of the respondents were
interviewed in more depth. Tables 2 and 3 also present the average wheat area by farm size and
rainfall. The data support the established fact that small farmers put a higher share of their total
area under wheat compared to larger farmers. Similarly, farmers of the low rainfall zone devote
proportionately less area to wheat compared to farmers in the medium and high rainfall zones.

Table 3. Sample distribution by size of holdings, average farm size and wheat
area, 1989-90

Total Farm Size Number Percent Average Total Average Farm Percent Farm
Farmers Wheat Area (ha) Area (ha) Area in Wheat

Less than 2 ha 61 19.7 1.4 0.8 57.0
2to5ha 168 54.2 3.6 2.0 55.5
5 to 10 ha 58 18.7 6.9 3.2 46.4
10 ha and more 23 7.4 18.1 5.4 29.8

All Farmers 310 100 4.7 2.2 46.8

In general the differences between the high and medium rainfall zones were found to be
very small and unimportarlt. For this reason and given the smaller sample size in these zones,
in most of this report we have combined these two zones into one zone-- called the 'wet zone'
(> 500 mm) as opposed to the dry or low rainfall zone « 500 mm).

Wheat Grain and Straw Yields by Varieties

In addition to the farm survey, we also reviewed experimental data to estimate the grain
yield advantages of new varieties under dryland conditions. The results of wheat yield varietal
trials, conducted at the Adaptive Research Station, located near Chakwal in the low rainfall zone
are presented in Table 4. Yields of different varieties were influenced strongly by moisture
availability in five years of observation. The year 1987-88 was a drought year and almost all
the varieties yielded at the same level. In this year, the farmers' most common variety (C-591,
a tall variety) was equal in yield with Lyallpur-73 (an old semi-dwarf) and yielded even more
than Pak-81 (a new semi-dwarf). Figure 2 shows average, minimum and maximum grain yield
of these varieties.

On the basis of five years' average yield data, Lyallpur-73 and Pak-81 gave 10 and 27
percent respectively, more yield than C-591. However, the good performance of old tall
varieties in drier seasons indicate their suitability for these areas. In addition these on-station
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yields with good management practices and good soils are not representative of farmers'
conditions. Indeed average trial yields were over 3 t/ha, more than three times the farmers'
yields.

Table 4. Average yield of different varieties, 1985-86 to 1989-90

Varieties

1985-86

Pak-81
Lyallpur-73 2.7
C-591 (local) 2.1
Chakwal-86
Pirsabak-85
Barani-83 3.1

Yield (t/ha) Average

1986-87 1987-88 1988-89 1989-90

5.9 2.2 2.6 4.5 3.8
4.3 2.4 2.8 4.4 3.3
4.0 2.4 2.6 4.1 3.0
4.7 2.1 2.9 4.4 3.5
5.7 3.2 3.1 4.2 4.0
3.6 1.9 1.8 3.0 2.7

% Lyp-73 over local 28
% Pak-81 over local

8
48

o
-8

8
o

7
10

10
27

Source: Adaptive Research Farm, Bhun, Chakwal, Punjab (low rainfall zone)

More representative estimates of the yield advantage under farmers conditions may be
obtained from field survey data. A survey was conducted in farmers' fields in the Fateh Jang
area (rainfall about 500 mm) to estimate wheat grain and bhusa yields by crop cutting. At that
time Lyallpur-73 (old semi-dwarf variety) was the main improved variety. In the production
function (fable 5) the improved variety gave an estimated 13 percent increase in grain yield
(significant at the 20% level). The other factors contributing to grain yields were lepara land
type, sole cropping (compared to intercropping with mustard), phosphorous use, farm yard
manure application and owner tenancy.

The same model was also used to analyse wheat straw yields in the sample fields. The
improved variety has no significant effect on straw yield although the coefficient has the
expected negative sign.

The results of experimental data and farmers' field data suggests that old semi-dwarf
variety (Lyallpur-73) gave 10 to 13 percent more grain yields than old tall varieties although it

6



Figure 2: Experimental yield of main
wheat varieties, 1985-86 to 1989-90
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Table 5. Regression analysis of wheat grain and straw yields in rainCed area, 1985

Independent Variables Dependent Variables

Dummy for variety (1 =improved)

Log (P kg/ha)

Log (N kg/ha)

Dummy for weed (1 =weed problem)

Dummy for intercrop (1 =intercrop)

Dummy for land type (1 = lepara)

Ln (Grain Yield kg/ha)

.134
(1.41)

.064
(2.09f"

-.043
(1.34)

-.151
(-1.46)

-.128
(-1.89f"

.162
(2.24f"

Ln (Straw Yield kg/ha)

-.074
(-.74)

.042
(1.31)

-.042
(-1.26)

-.087
(-.79)

-.075
(-1.06)

.217
(2.84f"

Dummy for farm yard manure users (I=FYM user). 191
(2.77f""

Dummy for tillage (1 =tractor deep tillage)

Dummy for wet zone (1 = wet zone)

Dummy for tenancy (1 =owner)

Constant

.102
(1.29)

-.029
(-.38)

.232
(3.39)"""

6.94

148

0.28

-.013
(-.15)

.125
(1.72f

-.029
(-.36)

.332
(4.59f""

7.73

148

0.26

Note: t-values in parentheses. *, **, *** denote significance at the 10%, 5%, and 1%
levels, respectively.
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may have reduced straw yields. Similarly, the new semi-dwarf (pak-81) gave about 27 percent
higher yields compared to old tall cutivars. However, on average, local tall varieties fetch a 15
to 20 percent price premium for grain quality compared to semi-dwarf varieties. Similarly,
straw is sold for almost one rupee/kg in drought years. This suggests that the increase in grain
yields of semi-dwarf varieties may be offset by price discount and reduced straw yields. These
data suggest that an important reason for slow adoption of new varieties in dry areas is their lack
of economic advantage.

Wheat Varietal Adoption And Choice of Varieties

Characteristics of Sample Wheat Growers

The characteristics of the sample wheat growers in the farm survey are listed in Table
6. The majority (71 %) of the sample in all rainfall zones were owner-operator farmers. Nearly
all farmers rented in tractors for ploughing of their fields and very few depended only on bullock
power. In the dry zone, more than one half of the farmers had sandy soils which compound the
problem of moisture stress. As in other parts of the Punjab, few farmers had contact with the
extension department and most had low levels of education. However, fanners of the wet zone
had relatively more contact with demonstration plots compared to other parts of the rainfed tract.
About half of the sample wheat growers were involved in off-farm work to supplement their
farm income.

Varietal Diffusion

Farmers of the rainfed Pothwar have adopted different wheat varieties according to their
local agro-ecologica1 conditions. Pak-81, the widely adopted wheat variety for other parts of
the country is again comparatively the most popular variety for the barani Punjab. This variety
was planted on nearly two-fifths of the total wheat area (Table 7). A negligible proportion of
the wheat area was devoted to other newly released wheat cultivars, (but not recommended for
rainfed areas) such as Faisalabad-83 and Pirsabak-85. Farmers of the low rainfall areas are
devoting much less of their area to improved varieties than those of high rainfall areas.

Lyallpur-73, an old semi-dwarf variety was planted on nearly one-tenth of the wheat
area. Until recently Lyallpur-73 was a very popular variety in this part of the Punjab (Supple
et al., 1985), but due to shattering problems farmers have started to replace it with Pak-81.
Interestingly this variety was very popular on small holdings in the high rainfall zone because
it is perceived as good for home consumption.

9



Table 6. Characteristics of sample .wheat growers in the rainfed areas, 1989-90

Rainfall Zone Probability-

Characteristics Dry Wet All

( Percent Farmers)

Land Tenure

Owner 71.6 69.9 70.8 .83
Owner-Cum-Tenant 14.8 17.6 16.1
Tenant 13.6 12.5 13.1

Power Source

Own Tractor 9.4 6.4 8.1 .46
Rent Tractor 85.3 90.0 87.4
Bullocks only 5.3 3.6 4.5

Soil Type

Heavy Clay 13.5 34.3 22.9 .00
Clay Loam 32.9 57.9 44.2
Sandy 53.5 7.9 32.9

Education

None 54.7 47.1 51.3 .27
1-5 Years 17.1 14.3 15.8
5-10 " 24.7 32.9 24.8
More than 10 years 3.5 5.7 4.5

Extension Contact
(in last 12 months) 14.7 16.4 15.5 .79

Demonstration Plot Contact (in last 5 years)

Visited 11.2 16.4 13.5 .06
Hosted 2.4 6.4 4.2

Work Orr-Farm 45.2 55.6 49.8 .10

a As determined by Chi-squared test.
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A sizeable proportion of the barani wheat area is still under very old tall wheat varieties
like C-59l, local and awnless (Koni). These varieties were planted on 47 percent of the total
wheat area (Table 7 and Figure 3).

Table 7.

Varieties

Area under different wheat varieties by rainfall zones, 1989-90

Rainfall Zone

Low Medium High All

New Semi-Dwarf
( Percent Area )

Pak-8l
Faisalabad-83
Pirsabak-85

20.5

20.5

69.5
5.2
5.5

80.2

67.0
2.6

69.6

39.8
1.5
1.0

42.3

Old Semi-Dwarf

Lyallpur-73 4.5 8.9 21.9 9.2
WL-711 0.3 0.2
Mexi-Pak 0.7 0.3 0.5
Barani-70 0.5 0.1
Bluesilver 0.7 0.1
Pavon 0.7 3.8 1.1

6.2 13.4 -22.7 11.2

Old Tall

C-591 42.4 4.8 7.7 27.8
Koni (awnless) 14.1 0.8 8.5
Other Local 16.0 0.8 9.7
Mixed (old+new) 0.8 0.5

73.3 6.4 7.7 46.5
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Figure 3: Area planted to main wheat
varietal groups by rainfall zone.1989-90
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The data regarding percent of farmers planting wheat varieties are presented in Table 8
and Figure 4. Overall, more than 35 percent of the farmers were planting new semi-dwarf
varieties and nearly two-fifth were planting old tall varieties. In the low rainfall zone nearly 64
percent of the farmers had planted old tall varieties only. Nearly eighty percent of the sample
farmers planted only one variety (Figure 5).

Table 8. Percent fanners planting different combinations of varieties by
rainfall zone, 1989-90

Varietal Group Rainfall Zone Probability·

Dry Wet All

( Percent Farmers )

Old tall only 63.5 7.9 38.4 .00
New semi-dwarf only 12.4 64.3 35.8
New semi-dwarf+old tall 16.5 2.1 10.0
Old semi-dwarf only 4.1 15.0 9.0
New and Old semi-dwarf 0.6 10.0 4.8
Old semi-dwarf+old tall 2.4 1.3
New + old semi-dwarf + tall 0.6 0.7 0.6

a As determined by Chi-squared test.

The year of adoption of old semi-dwarf and new semi-dwarf varieties for those farmers
sowing these varieties, is presented in Figures 6 and 7. In the dry zone, farmers are in the early
stages of adoption of new semi-dwarf varieties as compared to farmers of wet zone. In the dry
zone old semi-dwarf varieties were adopted by farmers within the last 12 years.
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different cORlbln.tion. of varletIe•

......"t Fa'.'.
100

80

80

70

80

60

40

30

20

10

0
Dry Wet All

AalnfallZone

_ N•• a••I-cI_" Only I>\\\\1l Old a••I-cI_" Only

[2] Old Tall Only _, C_blnatlon

Figure 6: NURlber of .heat varletle.
planted per farRIer. by ralnf.11 IIDne.

100 ,------------------------,

84.3.

80

80

40

20

o
3

One Two More th.n two

NURlber of Wheat Varietle. Planted

I-DrYzone mwetzonei

14



Figure 6: Adoption of semi-dwarf wheat
varieties In dry zone
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Figure 7: Adoption of semi-dwarf wheat
varieties In wet zone
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Farmers' Choice of Varieties

Farmers were asked to explain their main criterion for choice of a particular variety.
In all the rainfall zones more than three-fourths of the farmers stated that they had planted new
semi-dwarf varieties for higher yields. Nearly one-tenth stated that new varieties were resistant
to shattering problems. The remaining farmers in this category perceived that new varieties
lodge less, are good for late planting and have less contamination of weeds etc (Table 9).

Table 9. Farmers' main reasons for planting new semi-dwarf varieties by rainfall
zone, 1989-90

Reasons

For higher yields
Shattering resistant
Low yield of old varietie
Less weed contamination
Less lodging
Good for late planting

Rainfall Zone

Dry Wet All

( Percent Farmers )

90.0 82.7 84.2
10.0 7.4 7.9

4.9 4.0
2.5 2.0
1.2 1.0
1.2 1.0

Probability-

.81

a As determined by Chi-squared test.
n= 101 (32.6% of the sample)

Farmers who still plant old tall varieties were also asked their main reasons for planting
these varieties. The majority (61 %) of the farmers of the dry zone planted old varieties for their
better resistance to drought. This reason was quoted by only 8 percent of the farmers in the wet
zone. Farmers also preferred old varieties for good "Chapati" quality particularly in the wet
areas where more than half of the respondents gave this reason. The other major reasons for
planting old varieties were non-availability of seed of new cultivars, higher yields of straw and
use for clipping for green fodder (Table 10).
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Table 10. Farmers' main reasons for planting old varieties by rainfall zone, 1989-90

Reasons

Best for drought conditions
Prefer for home consumption
Non-availability of seed
For clipping (early fodder)
More and better bhusa
New seed is costly
More fertilizers for new seed
Higher yielding
Germination!stand establishment
No knowledge about new seed
Good for marginal soils

Rainfall Zone

Dry Wet All

( Percent Farmers )

61.0 7.7 51.4
11.9 61.5 20.8
6.8 7.7 6.9
7.6 7.7 7.6
5.9 4.9
5.1 4.2

7.7 1.4
3.8 0.7
3.8 0.7

0.8 0.7
0.8 0.7

Probabilitt

.00

a As determined by Chi-squared test.
n= 144 (46% of the sample)

Comparison of Different Varietal Characteristics

Farmers in the different agro-ecological zones have different perceptions about varietal
characteristics. Farmers who planted new semi-dwarf varieties were asked to compare certain
important varietal characteristics like grain yields, straw yields, grain quality for chapatis,
drought resistance, shattering, shrivelling and lodging between old tall, and new and old semi
dwarf cultivars.

All the respondents of the sample who planted new semi-dwarf varieties strongly agreed
that new varieties yielded more grain. Farmers of both zones also believed that old tall varieties
yielded more and better quality straw for their livestock. Almost all farmers of the dry rainfall
zone considered that atta (wheat flour) from old tall varieties made better quality chapatis
compared to that from new semi-dwarf varieties. Also all of the dry zone farmers thought old
tall varieties were more drought resistant than new semi-dwarf varieties. However, some
farmers of the wet rainfall zone perceived that new semi-dwarf varieties were more drought
resistant than old varieties. The experimental data presented earlier has supported farmers'
views about drought resistant characteristics of old tall varieties. Generally, farmers reported
that new semi-dwarf varieties shattered more than old tall varieties (Table 11). The comparison
of different varietal characteristics for new semi-dwarf and old semi-dwarfs is presented in Table
12.
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Table 11. Fanners' comparison of new semi-dwarf with old tall wheat varietal
for various characteristics, 1989-90

Percentage of Farmers Probability-
New Semi-dwarf Old Tall Same Don't Know

( Percent Farmers )
Which variety...

Yields more grain?

Provides more straw?

Make better chapatis?

Better for drought?

Shatters more?

Shrivels more?

Lodges more?

D

W

D

W

D

W

D

W

D

W

D

W

D

W

100

100

o

o

5

5

o

10

55

43

36

29

5

o

o

o

100

100

9

91

100

76

9

38

36

48

96

91

o

o

o

o

5

5

o

14

32

14

23

14

o

10

o

o

o

o

o

o

o

o

5

5

5

10

o

o

.99

.05

.13

.72

.21

a As determined by Chi-sqared test. D = Dry zone, W = Wet zone.
New Semi-dwarf= Pak-81 , Faisalabad-83 and Pirsabak-85, Old Tall = C-591, Koni, Other Local.
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Table 12. Farmers' comparison of new semi-dwarf with old semi-dwarf wheat varietal
for vUious charactemtia, 1989-90

Perceota&e of Farmers Probabilitf
New Semi-dwarf Old Semi-dwarf Same Don't Know

( Percent Fanners )
Which variety...

Yields more grain?

Provides more straw?

Make better, chapatis?

Better for drought?

Shatters more?

Shrivels more?

Lodges more?

D

w

D

w

D

w

D

w

D

w

D

w

D

w

100

97

100

15

o

24

100

15

o

6

o

9

o

3

o

3

o

77

100

65

o

68

100

94

100

68

100

94

o

o

o

9

o

12

o

18

o

o

o

18

o

3

o

o

o

'0

o

o

o

o

o

o

o

6

o

o

.90

.08

.76

.08

.99

.92

.96

a As determined by Chi-squared test. D = Dry zone, W = Wet zone.
Old Semi-dwarf = Lyallpur-73, Barani-70 and Pawan etc.
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This group of farmers also considered that new semi-dwarfs give high grain yields compared to
old semi-dwarf varieties. The majority of dry zone farmers believed that new semi-dwarfs
yielded more bhusa and that old semi-dwarfs made better chapatis. Farmers of this zone
considered new semi-dwarfs best for drought condition in comparison to old semi-dwarf
varieties. In terms of shattering, shrivelling and lodging both varietal categories were almost
the same.

Fifteen percent of the overall sample farmers had planted both new semi-dwarf and old
tall varieties. The most common reason given for planting both varieties was the need to have
one variety for grain and one variety for straw. Many farmers also planted both new and old
varieties to compare yield performance. Twenty percent of the respondents from the low rainfall
zone planted old tall and new semi-dwarf varieties to adjust to field-specific soil moisture
conditions. They prefer to grow new varieties in wetter conditions or in soils with better
moisture-holding capacity. Interestingly, more than 10 percent of the farmers planted two
varieties to stagger harvesting dates (Table 13). In this way they were able to solve the problem
of labour shortages.

Table 13. Farmers' main reasons for planting both old and new varieties by rainfall
zones, 1989-90

Reasons Rainfall Zone

Dry Wet All

( Percent Farmers )

One for grain, one for bhusa 23.4 11.1 20.8

Compare performance 20.0 11.1 16.7
Different harvesting dates

to spread labour demand 10.0 22.2 14.6

Need to multiply seed 6.7 22.2 12.5
To adjust to soil moisture
conditions 20.0 12.5
One for clipping (fodder),
one for grain 10.0 11.1 10.4
One for home consumption,
one for sale 6.6 11.1 8.4
New varieties on good soils

and old on marginal soils 3.3 5.6 4.2

a As determined by Chi-squared test.
n= 48 (15% of the sample)
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Fanners' Perception of the Importance of Varieties

During the survey farmers were asked to rank the most important agronomic factors for
increasing wheat yields. The most important factor was. given a score of three and the least
important was given a score of one. The mean scores of these factors for all farmers are
presented in Table 14. Farmers gave high priority to application of more fertilizers. The
second and third most important factors in the ranking were better land preparation and adequate
moisture, respectively. Better land preparation was considered relatively more important in the
wet zone and adequate mositure was more important in the dry zone. It is clear from the data
that improved varieties were not given high priority in ranking in either zones.

Table 14. Fanners ranking of agronomic factors for increasing wheat yields in
the study area, 1989-90

Factors Rainfall Zone Probability-

Dry Wet All

More Fertilizer 2.10 2.22 2.15 .13
Better land preparation 1.48 1.81 1.63 .00
Adequate moisture 1.76 1.26 1.53 .00
ImprOVed variety 0.26 0.32 0.28 .48
Application of manure 0.26 0.17 0.22 .29
Weed control 0.14 0.07 0.08 .17
Timely Planting 0.08 0.07 0.08 .78
Availability of machinery 0.01 0.06 0.03 .15

Scoring: 3= The first most important; 2= 2nd most important and I = Third most important
a As determined by F ratio.
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Farmers' Seed Sources and Seed Management

Nearly one-sixth of the farmers said extension services were their major information
source for new varieties. However, most of the farmers learnt about new varieties from other
farmers (Table 15).

Table IS. Sources of information about new varieties by rainfall zone, 1989-90

Sources Rainfall Zone Probability-

Dry Wet All

( Percent Farmers )

Extension 24.0 12.7 16.3 .27
Radi%ther media 4.0 3.6 3.8
Friends/Relatives 24.0 10.9 15.0
Other Farmers 44.0 69.1 61.3
Landlord 4.0 3.6 3.8

a As determined by Chi-squared test.

Farmers were also asked about seed sources for their new semi-dwarf varieties. The
majority (61 %) of farmers used their own retained seed for the current year's crop. Other
farmers were the major external seed sources for new varieties. Only a few farmers obtained
their seed from seed depots (Table 16 and Figure 8). These results are comparable to studies
from irrigated Punjab (Tetlay et al., 1987).

22



Table 16. Sources of seed for current crop for improved varieties by rainfall
zone, 1989-90

Farmers' Own
Arthi (Market)
Other Farmers
Seed Depot
Shopkeeper
Landlord
Government Farm

Rainfall Zone

Dry Wet All

(Percent Farmers)

54.9 64.2 61.2
7.8 0.9 3.1

23.5 25.7 25.0
5.9 4.6 5.0
3.9 2.8 3.1
3.9 0.9 1.9

0.9 0.6

.28

a As determined by Chi-squared test.

In the case of old varieties more than three-fourths of the farmers used their own home
produced seed. As for the case of new varieties, other farmers were the second major seed
sources for seed of old varieties (Table 17).

Table 17. Sources of seed for current crop for old varieties by rainfall zone, 1989-90

Seed Sources Rainfall Zone

Dry Wet

( Percent Farmers)

All

Probabili~

Farmers' Own
Arthi (Market)
Other Farmers
Seed Depot
Shopkeeper

a As determined by Chi-squared test.

81.2
2.7

12.1

4.0

80.0

16.0
4.0

80.9
2.0

13.1
1.0
3.0

.04

Analysis of initial seed sources for first adoption of improved varieties shows that seed
depots and other farmers are important for diffusion of seed. Overall, more than one-fifth of
farmers had obtained seed initially from seed depots (Table 18 and figure 9).
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Table 18. Initial sources of seed for new varieties by rainfall zone, 1989-90

Seed Sources Rainfall Zone Probabili~

Dry Wet All

( Percent Farmers )

Seed Depot 22.7 21.8 22.1 .37
Arthi/shopkeepers 22.7 5.5 10.4
Friends/relatives 18.2 16.4 16.9
Other Farmers 31.8 49.1 44.2 •
Extension 1.8 1.3
Agricultural Farm 1.8 1.3
Land Lords 4.5 3.6 3.9

a As determined by Chi-squared test.

The majority of farmers used their own funds to buy new seed. The other major practice was
to exchange seed with other farmers. Very few farmers used credit for procurement of seed of
new varieties (Table 19 ).

Table 19. Sources of funds for new seed, 1989-90

Fund Sources Rainfall Zone

Dry Wet

( Percent Farmers)

All

Probabili~

Farmers' Own
Exchange Seed
Credit

68.2
31.8

74.5
21.8
3.6

72.7
24.7
2.6

.67

a As determined by Chi-squared test.
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The quality of seed of newly adopted wheat varieties can only be maintained by adopting
appropriate seed management techniques. In the rainfed Pothwar only a very few farmers were
providing special management for wheat seed (fable 20).

Table 20. Fanners seed management practices for retained wheat seed by rainfall
zones, 1989-90

Practice Rainfall Zone Probabilitt

Dry Wet All

( Percent Farmers )

Same as for grain 97.3 95.0 96.3 .44
Select at Harvest 1.7 0.7
Thresh separately 2.7 1.7 2.2
Clean only 1.7 . 0.7

•
a As determined by Chi-squared test.

Multivariate Analysis of Fanners Adoption of Wheat Varieties

In this section multivariate analytical procedures have been used to show quantitative
effects of individual variables in the process of adoption. Often bivariate analysis using cross
tabulation and one-way analysis of variance may not show the true effects of individual variables
(Feder, Just and Zilberman, 1985). Here we have used probit, logit and tobit models to measure
qualitative responses i.e (adoption, non-adoption and partial adoption). These models are based
on choice-theoretic principles. Binomial probit models estimate a qualitatative response model
with a binomial dependent variable, 1 (adoption) and 0 (non adoption) which can be used to
estimate of changes in probability for of adoption for a given change in an independent variable
(Maddala, 1983). In the multinomiallogit model it is assumed that the distribution is logistic,
instead of normal (Maddala, 1983). In this case farmers move from not planting new varieties
to planting some of their area to new varieties. The tobit models may be useful to estimate not
only whether an individual has adopted or not, but also the extent of adoption (Feder, Just and
Zilberman, 1985). For example in this report we have used farmers' actual wheat area under
new semi-dwarf and old semi-dwarf varieties as dependent variables. Because probit and tobit
estimates of adoption were very similar, only tobit estimates are presented here. In the
following section we have also attempted to explain the relative proportion of farm area planted
to new semi-dwarf and all semi-dwarf varieties in the replacement of tall wheat cultivars.
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Variables Used In the Analysis

A summary of variables used in different equations are presented in Table 21. For the
tobit models, variables on area under all semi-dwarf, new semi-dwarf and year of adoption of
new semi-dwarf varieties are chosen. In the multinomiallogit approach, dependent variable
VARTYPE, takes on the value 0 if farmers planted only old tall varieties; 1 if they planted semi
dwarf varieties; and 2 if they planted both semi-dwarf and old tall varieties. This model
explains why some farmers sow two or more varieties or alternatively specialize in one varietal
type.

In rainfed areas, adoption of semi-dwarf varieties is hypothesised to be influenced by
three sets of independent variables; agro-climatic, socia-economic and information sources. In
the first group soil type, rainfall zone and use of deep tillage (to conserve moisture) are used to
explain adoption pattern. In the second group, variables relating to farmers' socio-economic
condition (e.g. farm size, education, tenancy and off-farm work) are included. For information
source variables (extension contact, visit to seed depot, contact with demonstration plot and
distance of the village from the main road) are considered.

Table 21. Description of variables used in limited dependent
variable analysis

Dependent Variables

AREASEMI Wheat area under all semi-dwarf varieties, (ha)

ANSEMI Wheat area under new semi-dwarf varieties, (ha)

VARTYPE 0
1
2

Plant only old tall varieties
Plant semi-dwarf varieties only
Plant both semi-dwarf and tall varieties

YEARNEW Year of adoption of new semi-dwarf varieties
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Independent Variables

I. Agro-Climatic Variables for Varietal Choices

RZONE

SAND

DEEP

o
1

o
1

o
1

Wet rainfall zone
Dry rainfall zone

Farmer has no sandy soil type
Sandy lands

Not practising deep tillage
Using deep tillage

ll. Socio-Economic Variables

FULLTIME 0
1

Work off the farm
Full time farmer

•
EDU

FSIZE

Education of the farmer in years of schooling

Farm size (ha)

TEN o
1

Tenant only
Farmers own some of his land

m. Information Variables

EXT

DEMON

o
1

o
1

No contact with extension department
Contact with extension in one year.

No contact with demonstration plots
Contact with demonstration plots in last
five years

DMR Distance of the village from the main road (kIn).

VSD o
1

Had not visited seed depot ever
Visited seed depot
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Analysis For All Rainfed Areas

In this section, results of Maximum Likelihood Estimation of tobit and logit models are
presented for the whole sample in the rainfed Punjab. The results of the tobit model for area
under semi-dwarf varieties showed that agro-climatic variables (rainfall and soil type) were the
most important factors in adoption of this group of varieties. The negative signs of these
variables indicate that farmers in the dry zone or with sandy soils are less likely to adopt semi
dwarf varieties. Similarly, the coefficients for information variables (demonstration plot contact
and seed depot contact) were significant with positive signs (Table 22) indicating that farmers'

Table 22. Tobit estimates for area under all semi-dwarf varieties in the rainfed zone of
the Punjab

Variables

Constant

RZONE
SAND
DEEP

EDU
FSIZE
TEN
FULLTIME

EXT
DEMON
VSD
DMR

Coefficient

1.347

Agro-climatic variables

-1.534"""
-1.382"""

.0007

Socio-economic variables

-.0003
.002
.0007
.462""

Information variables

.042

.629""

.563"

.023

t-values

5.501

-5.884
-4.554

.411

-.507
1.300
.908

1.980

.123
1.941
1.816
.855

Log-Likelihood = -407.94

N = 283

Note: The dependent variable was AREASEMI wheat area under all semi-dwarf varieties; ***,
**, and * indicate significance at the 1%, 5% and 10% levels, respectively.
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awareness of new varieties may be influenced by sources of information. The socio-economic
variable significantly affecting farmers decision to adopt semi-dwarf varieties was farmers'
fulltime participation in farming.

The results for tobit estimates of adoption of new semi-dwarf varieties are presented in
Table 23. Again soil and rainfall coefficients are highly significant with expected negative signs.
The only difference in this model, was that farmers using deep tillage were more likely to adopt
new semi-dwarf cultivars. This implies that adoption of moisture conservation techniques will
speed the adoption of new varieties which can respond better to improved growing conditions.

Table 23. Tobit estimates for area under new semi-dwarf varieties in the rainfed
zone of the Punjab

Variables

Constant

RZONE
SANDY
DEEP

EDU
FSIZE
TEN
FULLTIME

EXT
DEMON
VSD
DMR

Coefficient

.741

Agro-climatic variables

-1.925···
-1.029···

.912···

Socio-economic variables

.0003

.001

.0001

.519··

Information variables

-.907
.425
.756··

-.015

t-values

2.756

-6.367
-3.142
3.554

.396

.756

.142
2.053

-.245
1.201
2.281
-.487

Log-Likelihood = -375.16

N = 283

Note: The dependent variable was ANSEMI wheat area under new semi-dwarf varieties; ***,
**, and * indicate significance at the 1%, 5% and 10% levels, respectively.
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The results of the tobit model for year of adoption of new semi-dwarfs indicates that
farmers of the dry zone with sandy soils adopted the new semi-dwarf varieties later compared
to wet zone farmers. In this model distance of village from the main road is also significant
with the expected negative sign. Similarly, farmers who visited seed depots had adopted earlier
compared to other farmers (Table 24).

Table 24. Tobit estimates for year of adoption of new semi-dwarf varieties in the
rainCed zone of the Punjab

Variables Coefficient t-values

Constant 1.871 4.884

Agro-climatic variables

RZONE -2.154··· -5.081
SAND -1.484··· -3.213
DEEP .017 .048

Socio-economic varia.bles

EDU .0004 .392
FSIZE .002 .896
TEN -.0006 -.467
FULLTIME .570 1.590

Information variables

EXT -.318 -.603
DEMON .513 1.021
VSD .974·· 2.070
DMR -.081· -1.747

Log-Likelihood = -430.79

N = 283

Note: The dependent variable was YEARNEW Year of adoption of new semi-dwarf varieties;
•••, ••, and • indicate significance at the 1%, 5 % and 10% levels, respectively.
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Data in Table 25 show the results of a multinomial logit model for farmers who plant
semi-dwarf only, both tall and semi-dwarfs and tall varieties only. Farmers who planted only
tall cultivars were normalized to zero and the effect of the other two groups were estimated.
The results indicate that larger farmers tend to diversify in choice of varieties. Also farmers
with sandy soils seek greater diversification. These results are comparable with other adoption
studies in Pakistan (Husain 1991).

Table 25. Logit estimates for variety selection as a three-way choice in the rainfed
areas of the Punjab

Variables Semi-dwarf Grown Planting Both Tall And Semi-dwarf ,

Constant

RZONE
SAND
DEEP

Coefficient

2.312

-3.138"""
-1.640···
-.006

t-values

5.249

Agro-climatic variables

-7.225
-3.580
-.083

Coefficient

-1.754

.277
-1.239""·
-.003

t-values

-2.244

.406
-2.581
-.037

Socio-economic variables

EDU
FSIZE
TEN
FULLTIME

EXT
DEMON
VSD
DMR

-.00004
.0004
.0007
.003

-.779
1.232""
1.117"

.015

-.039
.184
.523
.007

Infonnation variables

-1.323
2.109
1.797
.366

.066

.105"··

.001

.507

-.611
1.080·
.819

-.085

1.258
2.904
-.814
1.139

-.944
1.708
1.195

-1.333

Log-Likelihood= -171.01

N = 283

Note: The dependent variable was VARTYPE (0 Plant only old tall varieties, 1 Plant semi
dwarf varieties and 2 Plant both semi-dwarf and tall varieties); ***, **, and * indicate
significance at the 1%, 5% and 10% levels, respectively.
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Analysis For the Dry Zone

The following section presents the results of the same adoption models for the dry zone
only, the most neglected area of the rainfed Pothwar. This area is still in the early stages of
technological adoption and hence the results are more representative of farmers' recent adoption
behaviour. Tobit estimates for area under semi-dwarf varieties are presented in the Table 26.
In this model, education was not significant but its sign was in the expected direction. Farm size
was highly significant with a positive sign. Larger farmers have generally more access to
information sources and with better socio-economic condition are in a better position to risk
adopting new technologies.

Table 26. Tobit estimates for area under semi-dwarf varieties in the dry zone
of the Punjab

Variables

Constant

SAND
DEEP

EDU
FSIZE
TEN
FULLTIME

EXT
DEMON
VSD
DMR

Coefficient

-1.013

Agra-climatic variables

-1.976"""
.317

Socia-economic variables

.015

.118"""
-.001
.257

Information variables

-.007
.896

1.319""
.002

t-values

-1.865

-4.182
.709

.279
3.362
-.642
.611

-.011
1.429
2.043

.042

Log-Likelihood = -167.45
N = 157

Note: The dependent variable was AREASEMI wheat area under all semi-dwarf varieties; ***,
**, and * indicate significance at the 1%, 5% and 10% levels, respectively.
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The same model was used to estimate farmers' likelihood of devoting their farm area to
new semi-dwarf wheat varieties. Besides agro-climatic variables, adoption of new varieties was
influenced by farm size and education as expected. The variable for seed depot visit was also
highly significant. This may be due to the fact that relatively more farmers obtain their new
wheat seed from seed depots (Table 27).

Table 27. Tobit estimates for area under new semi-dwarf varieties in the dry
zone of the Punjab

Variables Coefficient t-values

Constant -1.811 -2.913

Agro-climatic variables

SAND -1.608""" -3.202
DEEP .223 .463

Socio-economic variables

EDU .095" 1.616
FSIZE .116""" 3.176
TEN -.002 -1.014
FULLTIME .553 1.204

Information variables

EXT -.223 -.320
DEMON .107 .153
VSD 1.754""" 2.592
DMR -.019 -.394

Log-Likelihood = -145.68

N - 157

Note: The dependent variable was ANSEMI wheat area under new semi-dwarf varieties; •••,
••, and • indicate significance at the 1%, 5% and 10% levels respectively.
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Year of adoption of new semi-dwarf varieties was significantly related to farmers'
education level, farm size, soil type and visit to seed depot. The variable for distance to main
road was not significant but also showed some impact on year of adoption (Table 28).

Table 28. Tobit estimates for year of adoption of new semi-dwarf varieties in
the dry zone of the Punjab

Variables Coefficient t-values

Constant -1.805 -1.937

Agro-climatic variables

SAND -2.632""" -3.481
DEEP -.508 -.706

Socio-economic variables

EDU .262""" 2.918
FSIZE .116"" 2.070
TEN -.005 -1.383
FULLTIME 1.088 1.550

Information variables

EXT -.487 -.461
DEMON .232 .221
VSD 1.639" 1.610
DMR -.097 -1.248

Log-Likelihood = -166.44

N = 157

Note: The dependent variable was YEARNEW Year of adoption of new semi-dwarf varieties;
***, **, and * indicate significance at the 1%, 5% and 10% levels respectively.
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Analysis For the Wet Zone

The results for the wet zone clearly contrast to those for the dry zone. The farmers of
this zone are in a better position to adopt technological innovations due to a favoured agro
climatic environment. In this zone, socio-economic variables were more important compared
to agro-climatic variables (Tables 29 and 30). The estimates for area under semi-dwarf varieties
showed that variables for tenancy and off farm work are important. In this zone owner operator
and full time farmers are more likely to adopt semi-dwarf varieties. Analysis of adoption of new
semi-dwarf varieties in the wet zone, indicated that deep tillage was also important for adoption
of this varietal group.

Table 29.

Variables

Constant

SAND
DEEP

EDU
FSIZE
TEN
FULLTIME

EXT
DEMON
VSD
DMR

Tobit estimates for area under semi-dwarf varieties in the wet
zone of the Punjab

Coefficient

1.275

Agro-c1imatic variables

-.309
.0009

Socio-economic variables

-.0007
.002
.001·
.522··

Information variables

-.259
.124
.050
.103··

t-values

4.779

-.608
.640

-1.156
1.160
1.698
1.920

-.688
.347

2.043
2.482

Log-Likelihood = -218.07
N = 126

Note: The dependent variable was AREASEMI wheat area under all semi-dwarf varieties; ***,
**, and * indicate significance at the 1%, 5% and 10% levels, respectively.
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Table 30. Tobit estimates Cor area under new semi-dwarf varieties in the wet
zone oC the Punjab

Variables

Constant

SAND
DEEP

EDU
FSIZE
TEN
FULLTIME

EXT
DEMON
VSD
DMR

Coefficient

.637

Agro-climatic variables

.331
1.651"""

Socio-economic variables

-.0001
.0002
.0006
.588""

Intormation variables

-.132
.317
.425

-.034

t-values

2.175

.609
5.197

-.210
.139
.777

1.995

-.321
.809

1.221
-.672

Log-Likelihood = -207.95

N = 126

Note: The dependent variable was ANSEMI wheat area' under new semi-dwarf varieties; •••,
••, and • indicate significance at the 1%, 5% and 10% levels, respectively.
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Conclusions

The rainfed Pothwar of the Punjab, especially the low rainfall areas, are well behind in
the process of adoption of improved wheat varieties despite the release in recent years of
varieties specifically developed for these areas. Many factors may explain this lag in adoption
including lack of appropriate varieties for dry areas, farmers' lack of information on new
varieties or lack of access to seed. In some cases, socio-economic circumstances of farmers may
also influence farmers' variety selection.

This study has been undertaken to understand better farmers' decisions on wheat varietal
selection in the rainfed areas. Overall we conclude that the major factor explaining lack of
adoption is the agro-climatic situation-- especially drought stress which is greatest in the dry
zone and in areas with sandy soils. These variables consistently explain the extent and timing
of adoption of semi-dwarf varieties. The limited data available suggest that yield advantage of
old semi-dwarf varieties over farmers' local tall variety was quite small and may not compensate
farmers for price discounts on semi-dwarf grain and a perceived loss in straw yields. Farmers
also generally rated their local varieties better than old semi-dwarfs with respect to drought
tolerance and chapati-making quality.

The newer generation of semi-dwarfs released since 1981 seem to perform better under
dryland conditions and in fact adoption of these varieties has proceeded steadily in the 1980s.
Although farmers seem quite well informed about improved varieties, adoption of the new
varieties is related to variables reflecting information source. This suggests that adoption could
be speeded by more extension and greater access to seed. There is clearly a need for more
efforts in on-farm testing of new varieties to solicit feedback from farmers on desirable
characteristics in new wheat releases.

These factors highlight the need for special research on evolving appropriate varieties
for the dry areas. Similarly giving special attention to agro-climatic factors and village level
seed distribution and its demonstration may contribute significantly in enhancement of grain
production of the country.
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