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The current research study was designed to evaluate the impact assessment of Better Management Practices of cotton by
comparing the performance of both the adopters and non-adopters of BMPs. The present quantitative (cross-sectional) study
was conducted in the Southern region of the Punjab province of Pakistan. A sample of 160 farmers constituting equal number
of adopters and non-adopters of BMPs of cotton was drawn from district Khanewal which was purposively selected from the
Southern Punjab. Data were collected by the utilization of a well-structured interview schedule. The results of the logit model
revealed that education and farming experience had a significant influence on the adoption of BMPs. Furthermore, it was found
that the adoption of BMPs was mainly affected by the area under cotton cultivation, land ownership status, age, and family
size of the cotton grower, but the probability of these variables was not found statistically significant. The frequency analysis
of the collected data revealed that the average number of irrigations applied by both the adopters and non-adopters was 16.0
and 21.0, respectively. Mean numbers of fertilizer (Urea, DAP, Potassium Nitrate, etc.) bags and pesticide applications applied
by the adaptors and non-adopters were 3.5 and 4.2 bags, 3.8 and 7.7 applications, respectively. Child labor was exploited by
11.3% of adopters and 78.8% of non-adopters. Health and safety measures were highly considered by 75.0% of the adopters
and 42.5% of the non-adopters. It was concluded that BMPs on cotton had significant impact not only on the productivity but

also on the environmental safety and sustainability of the cotton crop.
Keywords: Better Management Practices, Adopters, Non-adopters, Logit Model, Southern Punjab, Pakistan.

INTRODUCTION

Cotton (Gossypium hirsutum L.) is the pre-eminent fiber of
the world, which contributes a yearly economic impact of
$600 billion worldwide (Ashraf et al., 2018). Cotton is
cultivated in more than 100 countries around the globe. China,
USA, India, Pakistan, Brazil, and Uzbekistan produce 24%,
19%, 16%, 10%, 5%, and 4% cotton (global cotton
production), respectively (Kooistra et al., 2006). Nearly, 25
million tons of cotton is produced each year around the globe
which is used to make about 50% of the clothes. It provides
living to 250 million people around the world. It uses 2.5% of
the total arable land of the world, and account about 7% labor
of the developing countries (WWF-P, 2013). Pakistan ranks
the 4™ largest among the cotton producing, the 3" largest
consumer of cotton, and the 7" largest among the clothes
producing countries around the globe (Allah et al., 2009;
GOP, 2009; GOP, 2011; Shuli et al., 2018). Its share in the
GDP is 1.4% (GOP, 2014; Usman, 2016; GOP, 2016; MOF,
2018), and contributes 5.5% in the agricultural value addition.
The cultivation of cotton has jumped from 2,489 thousand
hectares to 2,699 thousand hectares in the last year showing
an increase of 8.4% (MOF, 2018). In Pakistan, about 30

million ranchers have cotton in their crop rotation schemes,
and 20 million entirely rely on the cotton cultivation for their
sustenance (Kooistra et al., 2006).

Cotton, which is grown by traditional ways, consumes a lot of
resources, damage the environment, and create many social
problems, which is a somber peril to the sustainability of the
cotton crop. Keeping in view theses social and environmental
harms WWF-P (World Wildlife Fund-Pakistan) and other
stakeholders started Better Cotton Initiatives (BCI) with the
aim to make cotton production better for the people and
environment through “Better Management Practices” of
cotton by comparing the efficiency of the adopters and the
non-adopters of BMPs. The term BMPs for cotton was
devised by WWEF-P, which was working in the Khanewal
district, Southern Punjab, Pakistan to improve the quality of
cotton. It includes the judicious utilization of the field inputs
such as number of irrigations, doses of herbicides or
pesticides, and fertilizer applications. The BMPs of cotton
also include the adaptation of health and safety measures,
reduction of child labor, and provision of on-farm facilities to
the labor force. Conventional farming practices such as the
application of high doses of irrigations, fertilizers, and
pesticides etc. are still utilized by majority of the cotton
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cultivators in Pakistan (Van Der Werf, 1996; Tilman et al.,
2002; Maroni et al., 2006; Carvalho, 2006; Watto and
Mugera, 2015; Zulfigar and Thapa, 2016; Ahmad et al.,
2018). The conventional cotton growers have, consequently,
low resource efficiency and high cost of production as
compared to the adopters of BMPs (Watto and Mugera, 2015;
Zulfigar et al., 2017). Furthermore, the climate change has
badly affected the cotton production in Pakistan (Nazli et al.,
2012). Several researchers have found that the production of
cotton is negatively affected by climate change (Ahmad et al.,
2016; Ahmad and Nawaz, 2016) along with inefficient cotton
production management practices (Zulfigar et al., 2017). The
excessive utilization of groundwater, the augmented
susceptibility of cotton to insect and pest attacks, deterioration
of natural resources, (Atreya, 2008; Lopes Soares and Firpo
de Souza Porto, 2009; Fantke et al., 2012), and human health
have raised apprehensions due to conventional based
agriculture about the long-term sustainability of the system
(NFDC, 2013; Watto and Mugera, 2013; Igbal et al., 2016;
Zulfigar and Thapa, 2016; Ahmad and Nawaz, 2016; Akhtar
et al., 2018). The societal apprehensions associated with
cotton cultivation are ubiquitous around the world. These
impacts are incorporated in biodiversity, child labor, working
conditions, and human health (Rehman et al., 2016). The
wildlife as well as domestic animals are affected by the
utilization of the pesticides (Banuri, 1998; Nazli et al., 2012).
The issue of unsuitable farming management practices is
attributed to many aspects including inadequate
organizational structure at the local farmer level (Adhikari et
al., 1999; Dobermann et al., 2003), the absence of training
and education among the farmers (Hussain et al., 1994;
Ahmad, et al., 2005), and insufficient extension services at
the national, provincial and regional levels, respectively
(Hussain et al., 1994; Bakhsh, 2012). Lack of capacity,
financial resources, and knowledge about appropriate
management practices are some of the other constraints
(FAO, 2006). In cotton production, inefficient cultural
practices, have directed to the degradation of the freshwater
resources, nutrient runoff, and biodiversity. Cotton produced
in a conventional manner poses a great threat to many social
and environmental complexities. Sustainable agriculture
practices (SAP) and better management practices (BMPs) are
the only solutions to preserve our scarce natural resources.
These BMPs are aiming at minimizing the degradation of the
environment (WWF-P, 2006). Fluctuating from outdated to
sustainable agricultural approaches is a viable way to control
over the non-point pollution sources at farm level. Moreover,
these improved farming techniques (BMPs) would definitely
contribute to the eradication of extreme poverty from the rural
communities (Ali and Abdulai, 2010).

The present study was designed to evaluate the impact
assessment of the BMPs of cotton by comparing the
performance of both the adopters and non-adopters of BMPs.

MATERIALS AND METHODS

Data Information and Salient Features of the Study Area:
The district Khanewal is situated in the Southern part of the
Punjab Province, Pakistan where the finest irrigation system
of the world is situated (Basharat, 2012). It has a total area of
4,349 km? and 2.922 million (2017, census) inhabitants are
residing in this district. It is located at 30°18'0 N 71°55'0 E
with an altitude of 128 meters. This district is comprised of
four tehsils viz. Khanewal, Kabirwala, Jahanian, and Mian
Channu. It is surrounded by the districts Multan, Vehari, and
Sahiwal. The major crops which are cultivated in the district
include cotton, wheat, and sugarcane. Due to the extensive
cultivation of cotton, this district along with districts Vehari,
Multan, and Bahawalnagar, is called the “Cotton Belt”. The
main focus of this study was to assess the impact of the BMPs
of the silver fiber “cotton” of the country. For the purpose of
this study, the farmers were classified into the categories of
adopters and non-adopters of BMPs.

INDIA

Figure 1. Geographical location of the study area

Population and Sampling

Research Design: Research design is a plan of study, which
provides an overall strategic framework of data collection to
answer the formulated research questions (Leedy, 1997
McMillian and Schumacher, 2001; Durrheim, 2004). The
present investigation was a cross-sectional quantitative
research study that was conducted in the Khanewal district of
the Punjab province, Pakistan.

Population of the Study: The Population of this study
contained all the cotton growers of the Khanewal district.
WWEFE-P was working on BMPs, in the two Tehsils namely
Khanewal and Kabir Wala of District Khanewal. There are
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100 Learning Groups of Adopters (LGs) in each tehsil and 30
to 40 adopter farmers are there in each learning group.
Sampling Technique: For the purpose of data collection,
multistage sampling technique was utilized. The multistage
sampling technique has also been used by Yousaf et al.
(2018), Ahmad et al. (2019), and Ahmad et al. (2020). The
respondents were selected by the utilization of both
probability and non-probability sampling. District Khanewal
was purposively selected from the Southern Punjab, Pakistan,
because WWF-P was working there. Tehsil Kabirwala was
selected, at the 1% stage, through probability sampling
technique (Simple random sampling). Sixteen learning
groups out of 100 were selected at the 2" stage from
Kabirwala (the selected tehsil) randomly. Moreover, at the 3"
stage, 5 adopter farmers were selected randomly from each
selected learning group (in total 80 adopter farmers were
selected). The probability sampling was used for the selection
of the respondents from the learning groups because a
complete list of the adopter farmers was available with the
WWE-P. The non-adopters were selected through convenient
sampling (non-probability sampling) because the lists of non-
adopter farmers were not available that is why convenient
sampling technique was utilized. A sample of 80 non-adopter
farmers was drawn. A sample of 160 farmers constituting
equal number of adopters and non-adopters of BMPs of cotton
was drawn for the purpose of the data collection. Most of the
agricultural activities were carried out by men in the study
area that is why only male respondents for the administration
of the interview schedule were selected.

Data Collection Tool: A well-structured interview schedule
containing close ended questions about the demo-graphic
characteristics of the respondents, land and seed preparation,
irrigation attitude, chemical fertilizer and pesticide (chemical
and non-chemical) utilization, child labor and women
participation, impacts of adoption of BMPs on yield, reasons
for the adoption of BMPs, and the key factors which affect the
adoption of BMPs of cotton were included to access the
BMPs of cotton, was administered in the form of face to face
interview. For the purpose of data analysis, version 20 of the
SPSS (Statistical Package for Social Sciences) was used. The
reliability of the questionnaire items was assessed by
Cronbach alpha.

Statistical Analysis: Chi square, gamma statistics, and
“Binary Logistic Regression™ was utilized. Chi square was
employed to estimate the association, and gamma statistics
was employed to estimate the direction of relationship of the
independent and dependent variables involved in the study.
The following form of the logistic model was used (Eneyew
and Bekele, 2012).

PizE(Y=i)= !

X; 1+e~(Bo+Bi X})

!Because the dependent variable was dichotomous in nature i.e.
adopters and non-adopters

The probability that a given farmer is adopter, for ease of

exposition, is expressed as
1

T )
The probability for a non-adopter is 1-P; thus
Pi _ 1+ eZi

1-P, 1+e%
Is the ratio of the probability that a farmer was adopter to the
probability that he was non-adopter?

P;
L= l"[1—PiJ =Z

= o + B1 X1 + BoXy + B3Xs + -+ BrXn
Where P; is the probability of adoption which changes from 0
tol
Dependent Variable: L; = 1 for adopters and O for otherwise
Independent Variables: X; = Age of the farmer (Years); X =
Educational level of the farmer (No. of schooling years); Xz =
Land owned (Acres); Xs = Agri. Equipment’s proprietorship
status (1 for owned and 0 otherwise)

RESULTS AND DISCUSSION

Demographic characteristics of the respondents: The
demographic characteristics of the respondents are worth
understanding because they give us a comprehensive set of
information about their age, education, income, family
composition, and other economic and social traits which
shape their personality and outlook towards life. As far as the
demographic characteristics of the respondents involved in
the study are concerned, it was explored that the mean age,
years of schooling, and farming experience of both the
adopters and non-adopters of BMPs of cotton was 37.4 and
43.8%, 9.5 and 5.6, and 11.8 and 19.4 years with standard
deviation of 9.7 and 9.1, 2.9 and 4.8, and 6.8 and 10.8 years,
respectively. It was found that on the adoption of the modern
farming practices, the age factor has a negative impact. As the
farmers become more mature with the passage of time, they
show greater resilience to adopt innovative agricultural
practices, and furthermore try to stick to the obsolete farming
practices (Frisvold et al., 2009). The education factor, the
results have exposed, had a positive impact on the adoption of
BMPs (Toma and Mathijs, 2007). The farming experience, as
revealed by the results, informed us that it had a negative
impact on the adoption of BMPs. The age and farming
experience of the farmers were found to be inversely
proportional to the adoption of new farming practices. It has
been explored that the older farmers are mostly like to stick
to the old practices out of stubbornness and furthermore they
show resilience to adopt most cost-efficient technologies of
production. The farmers with more farming experience, the
results had revealed that, are less educated (Frisvold et al.,
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Table 1. Demographic characteristics of the respondents.

Sr.#  Variables Adopters Non-Adopters Total
Mean S.D* Mean S.D Mean S.D
1 Age 374 9.7 43.8 9.1 40.6 9.4
2 Education (years of schooling) 9.5 2.9 5.6 4.8 5.6 3.9
3 Farming experience 11.8 6.8 194 10.8 15.6 8.8
4 Number of family members 6.0 3.0 8.0 4.0 8.4 4.1
5 Land holding size 9.0 6.8 7.0 4.1 8.1 55
6 **Area under cultivation 8.1 5.8 5.0 35 6.5 4.6
7 ***Per acre cotton yield 35.3 8.5 33.0 7.6 34.2 8.1

2009). Furthermore, it was explored that the mean number of
family members, land holding size, and area under
cultivation, for both the adopters and non-adopters, was 6.0
and 8.0, 9.0 and 7.0 acres, and 8.1 and 5.0 acres with standards
deviation of 3.0 and 4.0 members, 6.8 and 4.1 acres, and 5.8
and 3.5 acres, respectively. The results revealed that the
adopter of BMPs had smaller family size as compared to the
non-adopters. The adopter farmers had more average
agricultural land as compared to the non-adopters. The
obvious reason behind this factor is that the small land holders
usually avoid risky ventures, and they usually like to restrict
themselves to the primitive production techniques (Ghazalian
etal., 2009). Mean per acre cotton yield for adopters and non-
adopters was 35.3 Maunds and 33.0 Maunds with standard
deviation of 8.5 and 7.6 Maunds, respectively. The statistical
estimates have exposed that the non-adopters had
significantly less per acre cotton yield as compared to the
adopters of BMPs.

Assessment of the impact of BMPs on the cotton cultivation
Agricultural machinery ownership status: The ownership
status of the agricultural machinery is an important
determinant of the adoption or non-adoption of BMPs. As
revealed by the results, 75.0% of the adopters and 48.8% of
the non-adopters were the owners of their own agricultural
tools, whereas 25.0% adopters and 52.3% non-adopters were
not. Therefore, the farmers who possess their personal
agricultural tools are apparently to adopt the modern and cost-
effective production techniques.

Land preparation and seed utilization: It was found that for
both the adopters and non-adopters, the mean number of
plough applications was 4.0 with standard deviation of 0.6
and the average seed rate was 9.38 kg and 9.90 kg with
standard deviation of 1.05 kg and 1.30 kg, respectively.
Results have uncovered that the seed rate of the adopters was
slightly less than that of the non-adopters.

Seed variety, seed source, and consultation behavior
regarding seed: Both the adopters and non-adopters, as it was
observed that, were using 1UB-2013, 1UB-2015, 1UB-2018,
MNH-886, SS-32, and J-5 seed varieties. Among all the seed
varieties mentioned above, majority of the adopters (58.8%)
and non-adopters (36.3%) were using SS-32 variety, and the
seed source for most of them was from the “Dealers”.

Standard Deviation, **Area in Acres, **** Yield in Maunds (1 Maund =40 kg)

Furthermore, it was found out that 88.5% of the adopters and
53.5% of the non-adopters like to consult about the seed
varieties with the extension officers.

Irrigation behavior of the farmers: The mean number of
irrigations for both the adopters and non-adopter in the first
month and irrigations during the whole season was 2.4 and
3.5 and 16 to 21 with standard deviation of 0.6 and 0.5 and
3.4 and 3.3 irrigations, respectively. It is obvious that in the
first month, the non-adopters were applying a greater number
of irrigations as compared to the adopters. Data revealed that
the non-adopters were applying more irrigations in the first
month than that of the adopters. Hence, the adopters know the
judicious use of water due to the acquaintance of BMPs as
compared to the non-adopters (Matuschke et al., 2007). It was
further found out that, for both the adopters and non-adopters,
the mean interval in days was 11 and 9.2 days, respectively.
As far as the source of irrigation is concerned both the
adopters (79.8%) and non-adopters (81.0%) were using both
canal and tube well water for irrigation.

Fertilizer and pesticide utilization behavior of the adopters
and non-adopters: It was explored that 78.8% of the adopters
and 65.0% of the non-adopters were using organic fertilizer.
Along with the utilization of organic fertilizers, both the
adopter and non-adopters were fertilizing their cotton fields
with chemical fertilizers (Urea, DAP, Potash, Nitrogen, and
Calcium Ammonium Nitrate). For both the adopters and Non-
adopters, the average quantity of Urea, DAP, Potash,
Nitrogen, and Calcium Ammonium Nitrate used per acre was
1.2 and 1.7 bags (60 kg and 85 kg), 0.8 and 1 bag (40 kg and
50 kg), 0.39 and 0.63 bag (19.5 kg and 31.5 kg), 0.33 and 0.59
bag (16.5 kg and 29.5 kg), and 0.74 and 0.26 bag (37 kg and
13 Kkg), respectively. Data show that the adopters were
utilizing less quantity of chemical fertilizers as compared to
the non-adopters. The results are in line with that of Makhdum
et al. (2011). As far as the application of pesticides and
herbicides is concerned, it was reported by 88.8% of the
adopters and 31.3% of the non-adopters that they conduct pest
scouting before spraying the pesticides. The behavior of
conducting pest scouting is more frequent in the adopters as
compared to the non-adopters. Data reveal that 67.5% of the
adopters and 0.0% non-adopters were utilizing non-chemical
pest control methods (Neem oil and Tobacco water). The
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Table 2. Assessment of better management practices of adopters and non-adopters.

Sr. # Variables Adopters Non-adopters Total
Mean S.D Mean S.D Mean S.D
1 Plough applications / *Acre 4.0 0.6 4.0 0.6 0.4 0.6
2 Seed (kg) 9.4 1.1 9.9 1.3 9.7 1.2
3 Irrigation in the first month 24 0.6 3.5 0.5 2.9 0.6
4 Total no. of irrigations 16.0 34 21.0 3.3 185 3.4
5 Interval of Irrigations 11.0 2.0 9.2 1.6 10.1 1.8
6 Pesticide applications / Acre 3.8 0.9 7.7 1.9 5.8 1.5
7 Age of the Spraying man 34.5 6.1 24.8 6.9 29.7 6.5

*1 Acre = 0.40 hectares

BMPs has rendered useful information to the adopters about
the environmentally friendly effects of non-chemical pest
control methods and vice versa. For the adopter and non-
adopters, the mean number of pesticide applications was 3.76
and 7.7 with standard deviation 0.96 and 1.9, respectively. It
was found that the non-adopters were applying more pesticide
applications as compared to the adopters due to lack of
awareness. During the investigation, it was also observed that
the prime consultants regarding pesticide applications for the
adopters (97.3%) were WWEF-P representatives while the
non-adopters (70.2%) used to consult “Dealers”. Moreover,
for the adopters and non-adopters, the mean age of spray man
was 34.5 and 24.8 years with standard deviation 6.1 and 6.9
years, respectively. Consequently, the adopters of BMPs were
taking the services of experienced spray men as compared to
the non-adopters. Safety measures for the agriculture labor are
of utmost importance, the results of the present study reveal
that masks were being used by both the adopters and non-
adopters, the 63.5% of the adopters and 16.3% of the non-
adopters were using safety gloves, the 98.5% of the adopters
and 70.0% of the non-adopters were using googles, and
67.3% of the adopters and 55.0% of the non-adopters were
using spraying shoes as a precautionary measure during the
application of the pesticides. Disposing off the pesticide’s
bottles indicate the concern of the farmers towards
environmental protection, in this regard, it was observed that
93.5% of the adopters and 43.5% of the non-adopters buried
the empty pesticide bottles, while 8.5% of the adopters and
58.5% of the non-adopters burned them. The results indicate
that a clear majority (93.5%) of the adopter of BMPs were
taking care of the environment protection by burying the
empty pesticide bottles. Similar results were generated by
Khan et al. (2010) who investigated during a research study
conducted in Faisalabad and Bahawalpur that the cotton
growers who adopted BMPs experienced 39.0%, 38.0%, and
40.0% reduction in chemical fertilizers, irrigation water, and
pesticide, respectively with a cost-benefit ratio of 1:3.2 for
BMPs as compared with 1:2.5 of non-adopters. Adil et al.
(2014) has investigated that BMPs linking to the resourceful
utilization of fertilizers and doses of irrigations were
discovered to have significant contribution in the sugarcane
cultivation. The irrigation water, quality of seeds, and

fertilizers were also found to have positive association with
the crop yield.

Trends of child labor and women patrticipation in the cotton
cultivation between adopters and non -adopters of BMPs:
The engagement of children in any type of work which denies
them of their childhood, education, and recreation, can be
termed as child labor. It was explored that 11.3% adopters and
78.8% non-adopters responded in affirmation that they were
utilizing child labor in the cultivation of cotton. The mean age
of the children for both adopters and non-adopters was 13.8
with standard deviation 0.7. In the agriculture sector, “rural
women” also unleash their potential in different agri.-related
activities such as land preparation, sowing, weeding, and
picking (Akhtar et al., 2018; Tabasam et al., 2018). It was
explored during the investigation that both the adopters and
non-adopters were not utilizing the services of women labor
force related to land preparation activities because of the
technical intervention which needs skilled labor force. It was
found that 100.0% adopters and 90.0% non-adopters affirmed
to a great extent that women were participating in sowing of
cotton. The 98.8% adopters and 66.3% non-adopters were
utilizing women labor force in weeding, while 100.0%
adopters and non-adopters were utilizing the services of
women in cotton picking. For both the adopters and non-
adopters, the mean picking rate was 318 to 324 Pkr. /day,
respectively. The adopters pay to the cotton pickers at a
slightly higher rate than that of the non-adopters. If we
evaluate the on-farm facilities provided to the labor force
(women and children), it was found that 93.5% of the adopters
and 78.8% of the non-adopters informed that they provide
drinking water and paraphernalia related to safety precautions
to the cotton pickers.

Impacts of the adoption of BMPs on the utilization of farm
inputs

Water Conservation: It was informed by 53.8% of the
adopters that BMPs help to a great extent in water
conservation. While 36.3% of the adopters reported that
BMPs help to some extent in water conservation. Only 10.0%
of the adopters reported that BMPs has nothing to do with
water conservation at all during cotton cultivation. The chi-
square value 57.301 showed a highly significant association
(p-value=.000) between the adoption of BMPs and total the
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Table 3. Impacts of the adoption of BMPs on the cotton cultivation.

Statement Response
To agreat extent Tosome extent  Not at all Total
F P F P F P F P

Water conservation is facilitated by BMPs 43 53.8 29 36.3 8 10.0 80 100.0
Reduction in pesticide utilization is facilitated by BMPs 50 62.5 28 35.0 2 25 80 100.0
Reduction in fertilizer utilization is facilitated by BMPs 23 28.8 38 475 19 238 80 100.0
Reduction in child labor is facilitated by BMPs 0 0.0 39 488 41 513 80 100.0
Women participation in cotton production is encouraged by BMPs 14 175 42 525 24 300 80 100.0

number of irrigations applied. The gamma value (Gamma=-
.775) shows that there was a negative relationship between the
variables (i.e. with adoption of BMPs, the number of
irrigations decreases).

Pesticide Use: It was turned out that majority of the
respondents 61.3%, who were the adopters of BMPs, reported
that they have reduced the application of chemical pesticides
and herbicide usage to a great extent. The chi-square value
110.806 showed a highly significant association (p-
value=.000) between the adoption of BMPs and the total
number of pesticide applications. The gamma value
(Gamma=-.983) showed that there was a negative relationship
between the variables (i.e. with adoption of BMPs, the
number of pesticide application decreases).

Fertilizer Use: It was responded by 28.8% of the adopters that
BMPs helps to a great extent to reduce fertilizer usage. The
47.5% of the adopters reported that BMPs helps to some
extent to reduce fertilizer usage. Moreover, 23.8% of the
adopters reported that BMPs has nothing to do in the
reduction of the fertilizer usage at all during cotton
cultivation. The chi-square value 110.806 revealed a highly
significant association (p-value=.000) between the adoption
of BMPs and the fertilizer usage. The gamma value
(Gamma=-.968) shows that there was a negative relationship
between the variables (i.e. with the adoption of BMPs, the
fertilizer utilization decreases). The finding of this current
research are in line with that of Adil et al. ( 2014) who
investigated that BMPs linking to the resourceful utilization
of fertilizers and doses of irrigations were discovered to have
significant contribution in the sugarcane cultivation. The
irrigation water, quality of seeds, and fertilizers were also
found to have positive association with the crop yield. The
comparative analysis of the adopters and non-adopters
indicated that the adopters of BMPs were found performing
better in terms of profitability, yield, and total variable cost.
Child Labor: It was informed by 48.8% of the adopters that
BMPs helps to some extent to reduce child labor. While
majority of the respondents (adopters) i.e. 51.3% reported that
BMPs has nothing to do with the reduction of child labor in
the agricultural sector particularly in the cotton cultivation.
The chi-square value 73.636 unfolded a significant
association (p-value=.002) between the adoption of BMPs
and child labor. The gamma value (Gamma=-.934) showed

that there was a negative relationship between the variables
(i.e. with the adoption of BMPs, the child labor decreases).
Women Participation: It was responded by 17.5% of the
adopters that BMPs encourage women participation to a great
extent. The 52.5% of the adopters reported that BMPs
encourage to some extent women participation. While 30.0%
of the adopters reported that BMPs has nothing to do with the
women participation in the cotton cultivation.

Health and Safety Measures: Regarding the health and
safety, it was reported by 80%, 50%, 78%, and 53% of the
adopters of BMPs that they were using masks, gloves,
goggles, and spraying shoes, respectively, while 80%, 13%,
56%, and 44% of the non-adopters were utilizing masks,
gloves, goggles, and spraying shoes, respectively. The
association between the variables BMPs and health and safety
measures showed that there was a significant relationship as
unfolded by the p-value .001 but the Gamma statics
(Gamma=.638) revealed that the direction of relationship was
positive (i.e. with adoption of BMPs, adoption of health and
safety measures increases).

Impact of BMPs on the cotton yield and income of the
farmers: It was explored that 22.5% of the adopters conveyed
that after the adoption of BMPs, their yield was significantly
increased, 12.5% of the adopters informed that after the
implementation of BMPs, their yield was decreased. While
65.0% of the adopters stated that after the adoption of BMPs
they did not observe any significant change in their yield at
all. Moreover, 52.5% of the adopters reported that after the
adoption of BMPs their income had increased significantly.
While 47.5% of the adopters reported that after the adoption
of BMPs, they do not observe any significant change in their
income. Majority of the adopters 65.0% responded that there
was no change in the yield despite the adoption of BMPs
while they (52.5%) claimed increased in their income. When
the researcher probed the adopters about this conflicting
statement, they responded that the quality of cotton obtained
by the adoption of BMPs was considerably higher than that of
the non-adopters. The results of this present research are in
line with the study conducted by (Prokopy et al., 2008) who
were of the opinion that by focusing on the generally
consistent determinants of agricultural BMPs, the adoption
rate of the farmers can significantly be improved.

Factors affecting the adoption of BMPs of cotton (Logit
model): Age, education, land owned, and agricultural
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Table 4. Logit Model (Parameter Estimates).

Variables B S.E. Wald Df Sig. Exp(B)
Age -0.576 0.121 22.730 1 0.000 0.562***
Education 0.311 0.091 11.653 1 0.001 1.364**
Land Owned 0.101 0.049 4.299 1 0.038 1.107**
Machinery 1.543 0.639 5.819 1 0.016 4.676**
Constant -1.620 1.108 2.136 1 0.144 0.198

***Sjgnificant at p<0.01; **Significant at p<0.05; N=160; -2 log likelihood ratio=105.55; Cox and Snell R?=0.516; Nagelkerke

R2=0.689

machinery of the farmer were the major factors which were
included in the binary logistic regression model. The adoption
of BMPs was significantly affected by the age of the farmers
but in opposite direction. It was shown by the results that an
additional year of age may result in the decreased likelihood
of the adoption of BMPs by a factor of 0.562. The major
reason of this phenomenon is that the age of the farmers is
inversely proportional to the adoption of new production
techniques. The stubbornness on the part of the older farmers
renders them circumscribed to their outdated farming
practices and they are mostly not prone to adopt cost-effective
and modern technologies of production (Frisvold et al., 2009).
Personal ownership of the agricultural machinery and
education of the farmers also significantly affect the adoption
of BMPs of cotton (in the same direction). An extra year of
schooling, the results illustrate that, may result in increased
likelihood of adoption of BMPs by a factor of 1.364. Because
there is a positive association between the education factor
and the adoption of new production techniques (Toma and
Mathijs, 2007). As compared to the illiterate farmers, the
educated ones are more likely to adopt not only new
agricultural technology but the modern means of cultivation
also. The ownership of agricultural machinery, the results
illustrates that, may result in increased likelihood of adoption
of BMPs by a factor of 4.67. Farm size or land owned by the
farmer is positively associated with the adoption of the BMPs.
An extra acre of land, the results show that, may result in an
increased likelihood of the adoption of BMPs by a factor of
1.107. The results provided by Awan et al. (2015) and Ullah
et al. (2017) had also explored in their respective research
studies revealed that land holding size and education level of
the cotton growers have a positive influence on the adoption
of BMPs of the “Silver Fiber”. However, age and farming
experience of the cotton growers were explored to have an
adverse influence on the adoption rate of BMPs. Doses of
irrigations, FYM (Farm Yard Manure) applications, HSV
(Hybrid Seed Verities) cotton varieties, water, scouting,
number of fertilizer applications were found to have positive
contribution in the adoption of BMPs. The co-efficient of
variables such as age and pesticide application could have
negative impact. Moreover, it was confirmed by the
“Goodness of Fit” test that the econometric model elucidated
the key part of transformation in the dependent variable due
to the influence of explanatory variables. The results yielded

by Awan et al. (2015) and Ullah et al. (2017) are more or less
in line with the current study. Imran et al. (2018) has pointed
out after the econometric analysis of the collected data that
the implementation of CSA (Climate Smart Agriculture)
practices and technologies such as groundwater quality,
suitable method and time of picking, cautious use of water and
fertilizer, and access to extension services were found to have
a substantial influence on the gross value of cotton
production. Riar et al. (2013) have explored in their research
study that the significant impediments for the espousal of
most HR-BMPs include extra costs, deficiency of labor and
paraphernalia, profitability, hostile weather conditions,
complacency, time restrictions, and herbicide related concern.
Conclusion and Recommendations: The current study
concludes that the better management practices are locally
upgraded farming methods which usually help the farming
communities to improve their profitability level. In cotton
cultivation, the use of BMPs helps to accomplish quantifiable
reduction of the major environmental impacts while
expanding the financial advantages for the cotton producers
around the world. Reducing pesticide use, integrated crop
management, improving water use efficiency, efficient
utilization of the fertilizers, participation of women, and
addressing the issues of child labor are some of the financial
and ecological advantages of the BMPs. The results obtained
from the application of the binary logistic regression model
illustrated that the farming experience of the cotton grower is
significantly and negatively associated. Whereas the
ownership of the agricultural machinery and education of the
farmer is significantly and positively associated with the
adoption of the better management practices. It has further
been explored that the age, farm size, family size, and area
under cotton cultivation of the farmer also affect the adoption
of the better management practices, however, the probability
of the above-mentioned variables was found statistically
insignificant. Chi square and Gamma statistics have revealed
that the implementation of the BMPs was significantly
associated (p-value=000) with number of irrigations, quantity
of fertilizer applied, pesticide applications child labor, and the
adoption of health and safety measures. To sum up the
conclusion of the study, it was found that the adopters of the
BMPs performed slightly better than the non-adopters in
every aspect from sowing of cotton till the picking. To raise
the level of awareness of the farming community regarding
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the adoption of the better management practices not only in
the cotton cultivation but also in the cultivation of maize,
sugarcane, paddy etc. successful exhibitions should be
launched by the extension department in collaboration with
WWEF-P. Moreover, Liu et al. (2018) further directed that the
future researchers on BMPs should accentuate on integration
of social norms, study scale, measuring and modeling of
adoption as a continuous process, and ambiguity into the
decision-making process.

The government of Pakistan must guarantee the availability
of quality farm inputs to the farming communities by the
establishment of stringent rules and regulations. Non-
recommended agro-chemicals should be sternly proscribed. It
is highly recommended that to control pest attacks, non-
chemical methods should be preferred over the chemical ones.
For the products produced by adopting BMPs, it is
enthusiastically recommended that, a phenomenal premium
on expenses should be indorsed to the cotton growers to
encourage them for sustaining BMPs and motivating the non-
adopters to follow suit. Seed varieties of BT (Bacillus
thuringiensis) should be made available at considerably low
prices for the farming communities. For the capacity building,
well-planned and sophisticated training programs should be
launched. Moreover, awareness campaigns should be initiated
to educate the farming community regarding the efficient use
of scarce resources.
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