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Abstract- Cotton is important fiber crop of India. The present study was conducted in the purposely selected Bhilwara district of Rajasthan. There are total twelve
tehsils in Bhilwara district of Rajasthan, out of which, two tehsils namely Mandalgarh and Asind have been selected on the basis of maximum area under cultivation of
Bt cotton. Four villages selected from each tehsil were taken on the basis of maximum area under Bt cotton cultivation. The list so prepared, 5 marginal, 5 small and 5
large Bt growers were selected randomly from each identified village. Thus, in all 120 farmers (40 marginal, 40 small and 40 large farmers) were included in the sample
of the study. The show that personal characteristics of the Bt cotton growers viz., age, occupation, annual income, size of family, type of family, cosmopolitan outlook,
economic motivation, and extension contact were not significantly associated with the adoption level of the respondents about Bt cotton production technology, whereas
education played a significant role in adoption of improved Bt cotton cultivation practices.
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Introduction

Cotton (Gossypium spp.) the "white Gold", is a very important commercial crop of
India. It sustains the country's cotton textile industry which is perhaps the largest
organized industry in the country. Cotton is grown chiefly for its fiber use in the
manufacture of clothes and for the purpose like making threads for mixing in other
fiber and extraction of oils from the cotton seeds. The oil content in the cotton
seed ranges from 15-25 per cent depending on the variety. American cotton
contains more per cent of oil. Cotton seed cake after extraction of oil is good
organic manure and contains about 6 per cent nitrogen, 3 per cent phosphorus
and 2 per cent potash. Cotton linters, seeds and pulp obtained during oil
extraction and cotton meal are good concentrate feed for cattle [1].

In India, the annual area under this crop is 76.6 lakh hectares with annual
production of 136.0 lakh bales and average productivity of 301.5 kg per hectare. It
is cultivated on a large scale in Maharashtra, Gujarat, Kamataka, Madhya
Pradesh, Punjab, Rajasthan, Haryana, Tamil Nadu and Uttar Pradesh.
Maharashtra is the largest producer of cotton in India followed by Gujarat and
Andnra Pradesh. In India, the total area under Bt cotton cultivation was 7.0 Lakh
hectares in the year 2008, which is 80 per cent of the total cotton growing area. In
Rajasthan Bt cotton grown in an area of 4.5-5.0 lakh hectares which is 68 per cent
of the total cotton growing area. The major cotton growing districts are Bhilwara,
Chittorgarh, Rajsamand, Banswara, Shri-Ganganagar, Bikaner and Nagaur [2].

Materials and Methods

The present study was conducted in the purposely selected Bhilwara district of
Rajasthan. There are total twelve tehsils in Bhilwara district of Rajasthan, out of
which, two tehsils namely Mandalgarh and Asind have been selected on the basis
of maximum area under cultivation of Bt cotton. Further, a comprehensive list of all
the major Bt cotton growing villages was prepared in consultation with the

personnel of revenue and agriculture department from the identified tehsil. Four
villages selected from each tehsil were taken on the basis of maximum area under
Bt cotton cultivation. Thus, total eight villages were selected for the present
investigation. For selection of respondents, a comprehensive list of Bt cotton
growers was prepared with the help of village patwari and agriculture supervisor of
respective villages. The list so prepared, 5 marginal, 5 small and 5 large Bt
growers were selected randomly from each identified village. Thus, in all 120
farmers (40 marginal, 40 small and 40 large farmers) were included in the sample
of the study. [3,4]

Statistical Measures Used

In order to answer the research questions mentioned under hypothesis and to
achieve the objectives of the study, investigator undertook appropriate and most
pertinent statistical analysis. The following statistical methods were used in the
present study

Percentage and frequency:
The percentage and frequency of each studied item was calculated and a
comparison was made in interpreting the results.

Mean score:
It was obtained by dividing total score of each statement by total number of
respondents.

Total score of each statement

Mean score =
Total number of respondents
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Mean per cent score:
It was calculated by multiplying total obtained score of the respondent by 100 and
divided by the maximum obtainable score.

Total score obtained
Mean per cent score = X100
Maximum obtainable score

Standard deviation:

The standard deviation was used for categorization of respondents in three groups
on the basis of observed age, education, income, knowledge, adoption and
constraints of farmers about Bt cotton cultivation practices. The formula for
standard deviation is as follows:

5., |2 X
no ()’

Where,
S.D. =Standard deviation

Xi 2= Sum of square of the observations

2X = Sum of value of the observations
n =Number of respondents

Chi-square test:

It was used to study whether the two variables were independent or associated
with each other:

For r X k contingency table:

Where,

r = the number of row

k = the number of column

i&j=1ton

0j = observed frequency of each cell

Eij = expected frequency of cell

X2 = Chi-square value at (r- 1) (k- 1) d.f.

RCi
Ej= oo
N
Ri = Row total of the it row
Gj = Column total of the jt" column
N = Total number of respondents
The level of significance at 5 per cent & 1 per cent were used

Results and Discussion

association between the adoption of Bt cotton production technology and selected
personal variables viz., age, education, occupation, income level, family size,
family type, cosmopolitan outlook, economic motivation, and extension contact of
cotton growers. To find out the association between these personal characteristics
and adoption of Bt cotton production technology, chi-square test was applied. The
results regarding association have been presented in subsequent tables

Association between age and adoption of Bt cotton production technology
Hypotheses:

Hos: There is no association between age and adoption of Bt cotton production
technology.

RH1: There is an association between age and adoption of Bt cotton production
technology.

An analysis of [Table-1] shows that out of total 17 respondents in age group below

30 years, 5, 6 and 6 respondents were having low, medium and high level of
adoption of Bt cotton production technology. In the age of 30 to 50 years age
group, 14.29, 48.05 and 37.66 per cent farmers had low, medium and high level of
adoption of Bt cotton production technology, respectively. While, in the age group
of above 50 years, 7, 9 and 10 respondents possessed low, medium and high
level of adoption of Bt cotton production technology, respectively.

Table-1 Association between age and adoption of Bt cotton production technology
n=120
Adoption of Bt Cotton production
technology Total
Low | Medium High

Age

category

<Syears | 502041 | 6(3529) | 6(3529) | 17(100)

QL4 | (1154) (1333 | (14.17)

300050 | 11(1429) | 37(4805) | 29(37.66) | 77(100)
years (47.83) (71.15) (64.44) | (64.17) | 7.199%

>S0years | 7(2692) | 9(3462) | 10(3846) | 26(100)

(3043) (1732 22) | @167

Total 23(1947) | 52(4333) | 45(3750) | 120
(100) (100) (100) (100)

NS= Non significant
4 = Percentage of row
A= Percentage of column

Further analysis of [Table-1] clearly shows that calculated chi-square value (7.199)
was less than tabulated value. Therefore, the null hypothesis (NHos) was
accepted. This reveals that there is no association between farmer's age and
adoption of Bt cotton production technology. It means that age does not play any
significant role in adoption of Bt cotton production technology.

Association between education and adoption of Bt cotton production
technology

Hypotheses:

Hoz: There is no association between education and adoption of Bt cotton
production technology.

RH2: There is an association between education and adoption of Bt cotton
production technology.

[Table-2] indicates that out of total 32 cotton growers in illiterate group, 5, 8 and 19
respondents possessed low, medium and high level of adoption of Bt cotton
production technology, respectively. In the group of upto primary level of
education, 15.56, 60.00 and 24.44 per cent respondents had low, medium and
high level of adoption of Bt cotton production technology, respectively. While, in
the group of upto secondary level of education, 6, 9 and 9 respondents reported in
low, medium and high level of adoption of Bt cotton production technology,
respectively. In the group of graduate 26.32, 42.11 and 31.58 per cent
respondents reported in low, medium and high level of adoption of Bt cotton
production technology, respectively.

Table-2 Association between education and adoption of Bt cotton production
technology
n=120
Adoption of Bt cotton production
technology
Low Medium High
lliterate 5(15.63)* | 8(25.00) | 19(59.38) | 32(100)
@174 | (15.38) (42.22) (26.67)

Education

level ‘

Uptoprimary | 7(1556) | 27(60.00) | 11(24.44) | 45(100) | 14.579"
class (3043 | (5192 (24.44) (37.50)
Upto 6(2500) | 9(3750) | 9(37.50) | 24(100)
secondary 2609 | (1731) (20.00) (20.00)

Graduate 52632) | 8(4211) | 6(3158) | 19(100)
21.74) | (18.46) (1600 | (15.83)
Total 23(19.17) | 52(4333) | 45(3750) | 120
(100) (100) (100) (100)

** Significant at 5% level of significance
A = Percentage of raw
AA = Percentage of column
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Further analysis of [Table-2] clearly shows that calculated chi-square value
(14.579) is greater than tabulated value at 1 per cent level of significance.
Therefore, the null hypothesis (NHos) was rejected. This reveals that there is an
association between education and adoption of Bt cotton production technology. It
inferred that education play a significant role in adoption of Bt cotton production
technology

Association between occupation and adoption of Bt cotton production
technology

[Table-3] shows that out of total 120 respondents, 49 (40.83%) were reported their
occupation as agriculture + labour, whereas, 40.00 per cent farmers having
agriculture occupation and 19.17 per cent Bt cotton growers were to be found as
agriculture + caste occupation in study area. Among the group of agriculture +
labour, 09 (18.37%), 21(42.86%) and 19(38.78%) respondents possessed low,
medium and high adoption of Bt cotton production technology, respectively.
Similarly, from the agriculture occupation group, 16.67, 45.83 and 37.50 per cent
Btcotton growers were kept in low, medium and high level of adoption of Bt cotton
production technology, respectively. While, 6, 9 and 8 respondents of agriculture +
caste occupation group were to be noted in low, medium and high level of Bt
cotton production technology, respectively.

Table-3 Association between occupation and adoption of Bt cotton production
technology
n=120
Adoption of Bt cotton production
technology Total X2

Occupation

Low Medium High

Agriculture 8(16.67)* | 22(45.83) | 18(37.50) | 48(100)
(34.78) (42.31) (40.00) (40.00) 4816

Agriculture + 9(18.37) 21(42.86) | 19(38.78) | 49(100) s
labour (39.13) (40.38) (42.22) (40.83)
Agriculture + caste 6(26.09) 9(39.13) 8(34.78) 23(100)
occupation (26.09) (17.31) (17.78) (19.17)
Total 23(19.17) | 52(43.33) | 45(37.50) 120

(100) (100) (100) (100)

NS = Non-significant
A = Percentage of raw
AA = Percentage of column

Observation of the data in above [Table-3] further reveal that the calculated chi-
square value (4.816) was less than tabulated value, therefore, the null hypothesis
(NHos) was accepted. This tends to conclude that there is no association between
occupation and Bt cotton production technology.

Association between income level and adoption of Bt cotton production
technology.

Hypotheses:

Hos: There is no association between income level and adoption of Bt cotton
production technology.

RHa: There is an association between income level and adoption of Bt cotton
production technology.

Table-4 Association between income level and adoption of Bt cotton production
technology
n=120
Adoption of Bt cotton production
technology

Total +y2

Income level

Low Medium High
Low 8(22.22)* 18(50.00) | 10(27.78) | 36(100)
(<"10,000/Yr) (34.78) (34.62) (22.22) (30.00)

Medium 9(1607) | 25464 | 22(3929) | S6(100] | 47a4m
(10,000-50000r) |  (39.13) (48.08) (4889 | ween) |

High 6(2143) | 9(3214) | 13(4643) | 28(100)

(> 50000/Yr) (26.09) (17.31) (2889) | (2333)

Total B(1917) | 524333) | 45(3750) | 120

(100) (100) (100) (100)

NS =Non-Significant
A =Percentage of row
AA = Percentage of column

[Table-4] shows that out of total 120 respondents, 28 (23.33%) were reported in
high income group (> 50,000/Yr) whereas, 30.00 per cent farmers were having
low level of income (upto™ 10,000/Yr) and 46.67 per cent Bt cotton growers were to
be found in medium (10,000 to 50,000/Yr) income group. Among the group of
high income status, 06 (21.43%), 9 (32.14%) and 13 (46.43%) respondents
possessed low, medium and high level of adoption of Bt cotton production
technology, respectively. Similarly, from the medium income category, 16.07,
44.64 and 39.29 per cent Bt cotton growers were kept in low, medium and high
level of adoption of Bt cotton production technology, respectively. While, 8, 18 and
10 respondents of low income group were to be noted in low, medium and high
level of adoption of Bt cotton production technology, respectively.

Observation of the data in [Table-4] further reveal that the calculated chi-square
value (6.734) was less than tabulated value, therefore, the null hypothesis (NHoe)
was accepted. This tends to conclude that there is no association between income
level and adoption of Bt cotton production technology.

Association between size of family and adoption of Bt cotton production
technology

Hypotheses:

Hos: There is no association between size of family and adoption of Bt cotton
production technology.

RHs: There is an association between size of family and adoption of Bt cotton
production technology.

[Table-5] shows that among 47 (57.50%) respondents of small family, 9 (19.15%),
23 (48.94%) and 15 (31.91%) respondents had low, medium and high level of
adoption of Bt cotton production technology, respectively. Inlarge family among 73
(42.50%) respondents, 14 (19.18%), 29 (39.73%) and 30 (41.10%) per cent
respondents possessed low, medium and high level of Bt cotton production
technology, respectively.

Table-5 Association between size of family and adoption Bt cotton production

technology

n=120
Size of Adoption of Bt cotton production technology Total v
family Low Medium High
Small 9(19.15)* 23(48.94) 15(31.91) 47(100)
family (39.13)M (61.54) (62.22) (57.50) 797888
Large 14(19.18) 29(39.73) 3041.10) | 73(100) |
family (60.87) (38.46) (37.78) (42.50)
Total 23(19.17) 52(43.33) 45(37.50) 120

(100) (100) (100) (100)
NS = Non Significant
A =Percentage of row
AA = Percentage of column

The calculated chi- square value (7.278) was less than tabulated value. Therefore,
the null hypothesis (NHoz) was accepted. This non- significant value shows that
there was no association between family size and adoption of Bt cotton production
technology.

Association between type of family and adoption of Bt cotton production
technology

Hypotheses:

HOg:  There is no association between type of family and adoption of Bt cotton
production technology.

RHg: There is an association between type of family and adoption of Bt cotton
production technology.

[Table-6] shows that among 51 (42.50%) respondents of nuclear family, 10
(19.61%), 25 (49.02%) and 16 (31.37%) respondents had low, medium and high
level of adoption of Bt cotton production technology, respectively. In joint family
among 69 (57.50%) respondents, 13 (18.84%), 27(39.13%) and 29 (42.03%) per
cent respondents possessed low, medium and high level of adoption of Bt cotton
production technology, respectively.
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Table-6 Association between type of family and adoption of Bt cotton production
technology
n=120

Type of

(il Low Medium High
Nuclear 10(1961) | 25(4902) | 16(3137) | 51(100)
family (@338 | (48.08) (3556) | (4250)

Adoption of Bt cotton production ‘
technology Total X2

5.209%
Jontfamly | 13(1884) | 27(39.13) | 29(42.03) | 69(100)

(56.52) (51.92) 6444 | (5750
Total 23(1947) | 524333) | 45(3750) | 120

(100) (100) (100) (100)

NS = Non Significant
A =Percentage of row
AA = Percentage of column

The calculated chi- square value (5.299) was less than tabulated value. Therefore,
the null hypothesis (NHo7) was accepted. This non- significant value shows that
there was no association between family size and adoption of Bt cotton production
technology.

Association between cosmopolitan outlook and adoption of Bt cotton
production technology.

Hypotheses:

Hoz: There is no association between cosmopolitan outlook and adoption of Bt
cotton production technology.

RHz: There is an association between cosmopolitan outlook and adoption of Bt
cotton production technology.

A study of [Table-7] reveals that out of 120 respondents, 23 (19.17%), 61
(50.83%) and 36 (30.00%) farmers were recorded in low, medium and high level
of cosmopolitan outlook category, respectively. Further analysis of table reveals
that in low level of cosmopolitan outlook, 6 (26.09%), 7 (30.43%) and 10
(43.48%)Bt cotton growers possessed low, medium and high level of adoption of
Bt cotton production technology, respectively. Whereas, in medium level of
cosmopolitan outlook group, 9 (14.75%), 30 (49.18%) and 22 (36.07%) farmers
were observed in low, medium and high level of Bt cotton production technology,
respectively. In high level of cosmopolitan outlook, group 8(22.22%), 15(41.67%)
and 13(36.11%) farmers had low, medium and high level of adoption of Bt cotton
production technology, respectively.

Table-7 Association between cosmopolitan outlooks and adoption of Bt cotton
production technology
n=120
Level of Adoption of Bt cotton production
technology

Cosmopolitan
outlook Low Medium High |

‘ Total X

Low 62600 | 7(3043)

10(43.48 23(100
(<7 score) (4348 (100

(26,00 (13.46) (22.22) (19.17)

Medium 9(1475) | 30(49.18) | 22(36.07) | 61(100)
(7 to 12 score) (39.43) (57.69) (48.89) (s083) | 652
High 8(2222) | 15(4167) | 13(36.11) | 36(100)

(>12 score) (34.78) (28.85) (28.89) (30.00)

Total 23(1917) | 52(4333) | 45 (37.50) 120

(100) (100) (100) (100)
NS = Non Significant
A =Percentage of row
AA = Percentage of column

The calculated chi-square value (6.524) was less than tabulated value. Therefore,
the null hypothesis (NHos) was accepted. This non-significant value indicates that
there was no association between the cosmopolitan outlook and adoption of Bt
cotton production technology by the farmers.

Association between economic motivation and adoption of Bt cotton
production technology

Hos: There is no association between economic motivation and adoption of Bt
cotton production technology.
RHs: There is an association between economic motivation and adoption of Bt
cotton production technology.

Table 8 Association between economic motivation and adoption of Bt cotfon
production technology
n=120

Level of Adoption of Bt cotton production

economic technology Total

motivation Low Medium High
Low (<16 8 (24.24) 15(45.45) 10(30.30) 33(100)
score) (34.78)™ (28.85) (22.22) (27.50)
Medium (16-20 | 9(16.07) 23(41.07) | 24(42.86) 56 (100) 5 47918
score) (39.13) (44.23) (53.33) (46.67) '
High (>20 6(19.35) 14 (45.16) 11(35.48) 31(100)
score) (26.09) (26.92) (24.44) (25.83)
Total 23(19.17) | 52(43.33) | 45(37.50) | 120(100)

(100) (100) (100)

NS = Non Significant
A = Percentage of row
AA = Percentage of column

[Table-8] indicates that out of 120 respondents, 27.50, 46.67 and 25.83 per cent
farmers recorded in low, medium and high level of economic motivation
respectively. The table also shows that among high level of economic motivation,
6 (19.35%), 14 (45.16%) and 11 (35.48%) respondents possessed low, medium
and high level of adoption of Bt cotton production technology, respectively. In low
level of economic motivation, 8, 15 and 10 farmers were in low, medium and high
level of adoption of Bt cotton production technology, respectively. Whereas, in
medium economic motivation group, 16.07, 41.07 and 42.86 per cent farmers
were observed in low, medium and high adoption of Bt cotton production
technology, respectively.

The calculated chi-square value (5.472) was less than tabulated. Therefore, the
null hypothesis (NHo7) was accepted. This non-significant value shows the
preposition that there was no association between economic motivation of
respondents and adoption of Bt cotton production technology.

Association between extension contact and adoption of Bt cotton
production technology

Hypotheses:

Hs: There is no association between extension contact and adoption of Bt cotton
production technology.

RHg: There is an association between extension contact and adoption of Bt
cotton production technology.

Table-9 Association between extension contact and adoption of Bt cotton
production technology by farmers
n=120

Level of Adoption of Bt cotton production

extension technology

contact Low Medium High
Low (<4 7(23.33)* | 13(43.33) | 10(33.33) | 30(100)
score) (30.43)* (25.00) (22.22) (25.00)
Medium (4-6 10(18.52) | 20(37.04) | 24(44.44) | 54(100) 6.444 15
score) (43.48) (38.46) (53.33) (45.00) ’
High (>6 6(16.67) | 19(52.78) | 11(30.56) | 36(100)
score) (26.09) (36.54) (24.44) (30.00)
Total 23(19.17) | 52 (43.33) | 45(37.50) 120
(100) (100) (100) (100)

NS = Non Significant
A =Percentage of row
AA =Percentage of column

The data incorporated in [Table-9] show that out of 120 respondents, 30 (25.00%),
54 (45.00%) and 36 (30.00%) farmers were noted in low, medium and high level of
extension contact category, respectively. Table further shows that in low level of
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extension contact, 7, 13 and 10 Btcotton growers possessed low, medium and
high level of adoption of Bt cotton production technology, respectively. In medium
level of extension contact, 10 (18.52%), 20 (37.04%) and 24 (44.44%) farmers
recorded in low, medium and high level of adoption of Bt cotton production
technology, respectively. Whereas, in high level of extension contact, 16.67, 52.78
and 30.56 per cent Bt cotton growers were in low, medium, high level of adoption
of Bt cotton production technology, respectively.

Further analysis of [Table-9] reveals that calculated chi-square value (6.444) was
less than tabulated value. Thus, null hypothesis (NHo1o) was accepted. This non-
significant value reveals that there was no association between extension contact
of the respondents and adoption of Bt cotton production technology. It means the
extension contact dose not play any significant role with adoption Bt cotton
production technology.

Conclusion

It was found that personal characteristics of the respondent's viz., age,
occupation, annual income, size of family, type of family, cosmopolitan outiook,
economic motivation, and extension contact had non-significant association with
adoption of Bt cotton production technology. While Education played a significant
association with the adoption of Bt cotton production technology.
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