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ABSTRACT
Infestation of weeds is one of the most threatening element encountered by the agricultural crop 
productivity. Weeds are those unwanted plants which compete with the grown crop for getting 
nutrients, space and light resultantly reducing the crop yield. Function and design of different 
cropping systems play very significant role related to composition of different weed communities. 
Considering the prevailing scenario, this study was planned and conducted at Institute of 
Agricultural Extension, Education and Rural Development, University of Agriculture Faisalabad, 
Pakistan during 2018-19, to analyze awareness and adoption level of farmers regarding 
chemical and non-chemical weed management practices along with factors responsible for non-
adoption of recommended practices under cotton-wheat cropping system in Punjab, Pakistan. 
District Sahiwal was selected purposively to serve the objectives of the study. A total sample of 
130 farmers was taken using multistage sampling technique. A reliable, validated and pre-tested 
interview schedule was used for the purpose of data collection. Data were analyzed using SPSS. 
Results revealed that adoption level was found comparatively less than the awareness level 
of the respondents regarding weed control measures. Among different factors hampering the 
adoption of recommended weed control measures, higher cost of weedicides and adulteration 
in weedicides were ranked on top with mean value of 4.10 and 4.00, respectively followed by 
high labour cost and hesitation for taking risk on sole crop with mean value of 3.86 and 3.8, 
respectively. Lack of capital and resources was another challenge confronted by the adoption 
process. Gap was identified regarding adoption of recommended weed control measures and it 
was concluded that there is dire need to effectively ensure proper supply of adulteration free and 
low cost weedicides subsidized by the government. It was also suggested that there is need to 
train the farming community regarding integrated weed management practices. Chemical control 
was found most commonly used practice among the farmers therefore, balanced application of 
chemical measures and proper training about spraying methods at appropriate time are some 
important measures to be addressed in this regard.
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INTRODUCTION
Agricultural sector undoubtedly contributes significantly 
to Pakistan’s economy. Majority of population residing in 
rural areas directly or indirectly depends on agriculture. 
At present, crop yields are in-sufficient to ensure 
food security and provide security to the livelihoods 
of the farming community. Poor weed management, 
unbalanced fertilizer application, adoption of non-
recommended cultivation practices, damage by 
insects/pests, unavailability of sufficient water supply 
for irrigation and degradation of natural resource are 
some vital factors responsible for stagnant crop yields. 
There is need to ensure the adoption of sustainable 

measures so that economical disabilities and negative 
growth patterns could be avoided (GoP, 2019).
Agriculture sector confronts plenty of challenges which 
are responsible for economic losses and stagnant 
agricultural productivity. Infestation of weeds is one 
of the most threatening issue encountered by the 
farming community resultantly, putting their sources of 
livelihoods in danger. Weeds are basically undesired 
plantations which grow in competition with the crops 
grown battling for search of space, nutrients and 
light. Damages caused by different weeds have been 
reported more dangerous than the losses of pest/
insects’ attack. Due to their poisonous nature, a few of 
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the weeds are harmful not only for human beings but 
also for animals. It has been estimated that weeds may 
cause a loss ranging between 42-50% if not controlled 
in initial 35-40 days after crop has been sown. Amongst 
several agricultural problems, weeds stand out as 
the most prominent and dangerous one in terms of 
influencing the crop production quite negatively and 
effecting quality of the produced crop badly (Khan et 
al., 2011). 
Weed management is all about managing and uprooting 
of un-wanted plantations solely for the purpose of 
improving crop yield and ensuring profitable economic 
returns. There are several methods to combat the yield 
losses resulting due to uncontrolled spread of weeds 
in the field. A combination of chemical, mechanical, 
biological, cultural and preventive control strategies 
might be of great benefit to fulfil the objective of 
effective weed control. Moreover, adoption of strategic 
cropping pattern, agronomical measures and cropping 
techniques may positively influence the process of 
effective weed management (Gerhards et al., 2011).
Severe yield losses have been reported by the 
infestation of weeds over the time. Findings of the 
researchers reveal that there is plenty of room 
available for increasing the yield of crops. This 
dream could only come across the reality if strategic 
agronomic measures are adopted by careful planning 
and execution. Cropping scheme, spacing between 
the rows and planting density are some of the vital 
components in terms of effective management of 
weeds. Until or unless farmers are not provided with 
awareness in this regard, adoption cannot be ensured 
(Matloob et al., 2015).
However, Fahad et al. (2014) reported that non-
adoption of recommended control measures regarding 
weed management results in uncontrolled proliferation 
of weeds which is responsible for very severe losses 
in yield that is 22-65% in case of wheat while 10-30% 
in case of cotton. Therefore, both crop productivity and 
quality can significantly be improved provided effective 
control measures are adopted before critical infestation 
time period.
Wheat being the most vital staple food crop holds a 
significant place in our country. However, still there is 
great room in terms of increasing its grain yield. A list 
of strategic managerial factors can contribute in this 
regard but effective control of weeds is one of the most 
primary one which can ensure an increase of millions 
of tons in wheat production (Clark et al., 1998).

Moreover, Barros et al. (2008) revealed that a variety of 
techniques can be effectively implied to suppress the 
growth of weeds in wheat crop as using a sole method 
of controlling the weeds are totally against the concept 

of sustainability. Thus, herbicides are advised to be 
used judiciously in integration with different cultural 
measures to ensure effective weed control. It was 
further reported that because of being ignorant and 
lacking knowledge, farmers use to apply herbicides 
injudiciously without considering environmental and 
economic outcomes. Therefore, a combination of 
different physical, cultural, chemical and preventive 
weed control measures is recommended in this regard 
ensuring sustainable weed management. 
Cotton being the most vital cash crop of Pakistan is 
responsible for providing the raw material for textile 
industry and ensuring livelihoods’ security for the farming 
community. There are various factors responsible for 
hampering the production of cotton including poor 
germination, improper nutrient management, failure 
of sowing at proper time and uncontrolled weeds 
infestation. Weeds tend to reduce the crop production 
drastically by competing with the planted crop for 
available resources (Mubeen et al., 2009). 
Therefore, FAO (2004) has reported 8 different farming 
systems which are being adopted and practiced all 
over the Pakistan. While, cotton-wheat was declared 
as most commonly adopted cropping system among 
these especially in rural part of the Southern Punjab 
and the province of Sindh. Both cotton and wheat 
are preferably grown in district Sahiwal. Increase in 
yield of these crop is directly linked with awareness 
and adoption of strategic managerial practices, most 
significantly in terms of weed control. No sufficient 
work had been done in the district in this regard earlier. 
Thus, the present study was designed and conducted to 
analyze the level of awareness and adoption along with 
factors that are responsible for non-adoption of weed 
controlling practices among farming communities.

MATERIALS AND METHODS
This study was planned and conducted at Institute 
of Agricultural Extension, Education and Rural 
Development, University of Agriculture Faisalabad, 
Pakistan during the year 2018-19. The technique 
used for the present study was multistage sampling. 
Sahiwal district of Southern Punjab was selected 
purposively considering the objectives of this study. 
It comprises two tehsils while, Chichawatni tehsil 
was selected purposively considering more number 
of farmers adopting cotton-wheat cropping system. 
Out of its 33 rural union councils, 5 were selected 
randomly. Furthermore, 2 villages from each of the 
selected union councils were considered making total 
of 10 villages. Finally, 13 members were chosen from 
each of the selected village thereby finalizing a sample 
size of 130 farmers. A comprehensive, validated and 
pretested interview schedule was prepared for the 
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purpose of data collection comprising open and close 
ended questions. Simple frequency and percentage 
was used for the purpose of assessing the awareness 
and adoption level of the respondents while five-point 
likert scale (1 = Very low), 2 = Low, 3 = Medium, 4 = 
High, 5 = Very high) was used considering its validity 
in terms of assessing the effectiveness of different 
hampering factors regarding adoption of recommended 
weed control measures was used. However, statistical 
package for social sciences (SPSS) was used for the 
purpose of analyzing the collected data.

RESULTS AND DISCUSSION
The data (Table 1) reveal that weed control measures 
were categorized in cultural, preventive, manual, 
ecological and mechanical measures. All of the 
respondents were 100% aware about using clean 
seed as an effective measure. Respondents who 
were adopting the practice of using clean seed 
were 82% in cotton while 78% in case of wheat. All 
(100%) of the respondents were aware about cleaning 
irrigation channels but 72% respondents growing 
cotton and 74% respondents growing wheat were 
adopting this practice. Among cotton growers, 88% 
of the respondents were aware about clean tools and 
machinery and 70% were adopting the practice while 
the percentage was 90 and 73 percent respectively in 
case of wheat. About 70% of the respondents were 
aware about the practice of keeping livestock out of 
field to stop the transportation of weeds and 68% were 
actually adopting the practice in case of cotton while, in 
case of wheat percentage of awareness and adoption 
was 85 and 84% respectively. Belsky and Gelbard 
(2000) mentioned that 80% of knapweed (Centaur 
eadiffusa) and 84% of yellow starthistle (Centaur 
easolstitialis) was actually transported to the fields by 
the animals. 
Cultural and ecological management techniques 

involve different tillage operations and technique of 
crop rotation for reducing the emergence of different 
weeds. Data given in (Table 1) reveal that in present 
study all of the respondents growing cotton and wheat 
were adopting the practice of tillage. Majority (58%) 
of the respondents were aware about the technique 
of crop rotation while, 39% were actually adopting 
the practice in cotton. In case of wheat, percentage of 
awareness and adoption of crop rotation was 58 and 
36 percent, respectively.
Data mentioned about mechanical practices reveal 
that adoption of ploughing and cultivator was better as 
compared to manual practices. Farmers were using 
ploughing very commonly as weed control measure 
which was not in case of cultivator. Non-availability of 
the cultivator and expensiveness may be stated as a 
reason behind the fact. All of the respondents were 
aware and adopting the practice of ploughing while 
95% of the respondents were aware of the use of 
cultivator and 28% were adopting it for getting rid of 
the weeds in case of wheat. While, the percentage was 
96% and 42%, respectively in case of cotton.
The results given in (Table 2) depicts that that among 
pre-emergence weedicides, a great majority (86%) 
was aware about Dual gold while, an overwhelming 
majority (97%) was aware about pendimethalin. A 
small number of the respondents (17%) were aware 
about relax. A great majority of the respondents (82%) 
were using pendimethalin and 31 percent were using 
dual gold. A very small number of people (10%) were 
found using relax.
Among post emergence weedicides, all (100%) 
respondents were aware of round Up and an 
overwhelming majority (97%) of the respondents were 
aware of gramaxone. In spite of 100% awareness 
about round up, 42 percent were adopting it actually. 
While, majority (62%) of the respondents were using 
Gramaxone.

Table 1. Level of awareness and adoption regarding weed management (non-chemical) practices under cotton-wheat cropping system

Weed management measures (Non-chemical)
Cotton Wheat

Awareness level Adoption level Awareness level Adoption level
Management practices (preventive) F % F % F % F %
Clean seed 130 100 106 82 130 100 101 78
Clean irrigation channels 130 100 94 72 130 100 96 74
Clean tools and machinery 114 88 91 70 117 90 95 73
Keep livestock out of field to stop weeds transportation 88 70 75 58 111 85 109 84
Cultural and ecological management practices
Tillage for weeds eradication 130 100 130 100 130 100 130 100
Crop rotation 75 58 51 39 75 58 47 36
Manual management practices
Hand pulling 130 100 49 38 130 100 38 29
Hand hoeing 130 100 88 68 130 100 21 16
Mechanical management practices
Use of cultivator 125 96 42 57 124 95 36 28
Ploughing 130 100 130 100 130 100 130 100
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The data (Table 3) eleborates that an overwhelming 
majority (85%) and (88%) of the respondents were 
well aware about bromoxynil + MCPA and puma super 
respectively. Majority (76%) and (75%) were aware 
about atlantis and topic, respectively. A little less than 
one third (32%) and 27 percent of the respondents 
were aware about fenoxaprop and target, respectively. 
In spite of proper awareness about bromoxynil + 
MCPA and puma super, their adoption percentage 
was comparatively low that was 47 and 35 percent, 
respectively. Adoption in case of topik, atlantis, target 
and phenoxaprop was found 42, 32, 8 and 9 percent 
respectively. Similar results were reported by Khan et 
al. (2011); Matloob et al. (2015).

Factors affecting awareness
The data (Table 4) indicates that lack of resources 
was given 1st rank with a weighted score of 637 and a 
mean value of 4.7 (high effectiveness tending towards 
very high). According to the views of the respondents 
lack of resources effect their awareness in several 
different ways. Farmers described that learning by 
doing and experience has its importance but due to 
lack of resources they were unable to try the new and 
innovative ideas and getting awareness about their 
effectiveness.
Low lack motivation and lack of exposure to the sources 
of information was ranked 2nd and 3rd with a mean value 
of 3.92 (medium tending towards high effectiveness) 
and 3.90 (medium tending towards high effectiveness) 
respectively. Lack of knowledge and interest were 
ranked 4th and 5th with a mean value of 3.67 (medium 
effectiveness tending towards high) and 3.23 (medium 
effectiveness) respectively followed by conservative 

behavior which was ranked 6th with a mean value of 
3.1 (medium effectiveness). Lack of resources was 
found the most leading factor responsible for low level 
of awareness with a mean value of 4.7 that indicates its 
effectiveness high tending towards very high. Similar 
findings were also observed by Siddique et al. (2006).

Factors affecting adoption
The data (Table 5) highlight, that higher cost of 
weedicides/herbicideswas leading barrier responsible 
for non-adoption of chemical weed control measures 
by farmers. It was ranked 1st with a mean value of 
4.10 (high effectiveness). Farmers were of the view 
that manual weed management practices were not 
practical in spite of being effective just because of 
non-availability or high cost of labor. Adulteration in 
weedicides/herbicides got 2nd rank with a mean value 
4.0 (high effectiveness). High labor cost was given 3rd 
rank with a mean value 3.86 (medium effectiveness 
tending towards high). Impossibility of taking risk on a 
single crop was given 4th rank with a mean value 3.8 

Table 2. Level of awareness and adoption of weed management practices (chemical) in cotton 

Weed management practices (chemical) in cotton Awareness level Adoption level
Weedicide (Brand Name) Weedicide (Common name) F % F %
Pre-emergence (weedicides)
Dual gold S-metolachlor 112 86 40 31
Pendimethalin Pendimethalin 126 97 107 82
Relax Acetachlor 22 17 13 10
Post-emergence
Round up Glyphosate 130 100 55 42
Gramaxone Paraquat 126 97 78 62

Table 3. Level of awareness and adoption regarding weed management practices (chemical) in wheat 
Weed management practices (chemical) in wheat Awareness level Adoption level

Weedicides (brand name) Common name F % F %
Weedicides (Post-emergence)
Topik Clodinafoppropargyl 98 75.0 55 42.0
Puma Super Fenoxaprop P-ethyl 114 88.0 46 35.0
Atlantis Mesusulfuron Methyl– Iodosulfuron methyl sodium 99 76.0 39 32.0
Target Thifensulfuron-methyl 35 27.0 10 8.0
Fenoxaprop Fenoxaprop P-ethyl 42 32.0 12 9.0
Bromoxynil+MCPA Bromoxynil+MCPA 111 85.0 61 47.0

Table 4. Factors   influencing   the  awareness   level  regarding  
              effective weed  control  measures  under  cotton-wheat  
              cropping system

Influencing  factors 
regarding awareness 
of weed control 
measures

WS Rank Mean SD

Lack of resources 637 1 4.7 0.38
Lack of motivation 510 2 3.92 0.52
Less exposure to 
information sources 509 3 3.90 0.47
Lack of knowledge 503 4 3.67 0.38
Lack of interest 499 5 3.23 0.37
Conservative behaviour 488 6 3.1 0.36
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(medium effectiveness that tends towards the high).
Non-availability of labour, time consuming, lack of 
knowledge for selecting appropriate weedicides/
herbicides, lack of knowledge about crop rotation were 
ranked 5th ,6th ,7th and 8th with mean value of 3.75, 3.55, 
3.22 and 3.30 (effectiveness ranging between medium 
and high) respectively.
Non-availability of machinery at farm level, lacking 
technical knowledge/skills regarding mechanical 
weed control practices, lacking knowledge regarding 
appropriate spraying methods and lacking knowledge 
regarding cover cropping were given 9th ,10th, 11th  
and 12th rank with weighted score of  404, 410, 393 
and 391, respectively. Awareness regarding spraying 
methods was declared as a very important factor. A 
few of the respondents had claimed that most of the 
farmers even did not know about the proper spraying 
methods including proper height of spraying and 
proper nozzle of spraying etc. Lack of awareness in 
this context results in failure to get the desired results. 
Farmers claimed that crop rotation was effective 
for weed control but it involved risks. Further it was 
claimed that progressive farmers can afford to take the 
risk but small land holders were not in a position to take 
any type of risk.
Lacking knowledge regarding intercropping, lacking 
knowledge regarding mulching, labour shortage 
regarding cleaning of water channels, lacking 
awareness for cleaning of machinery and tools, lacking 
knowledge regarding appropriate dose of weedicides/
herbicides and lacking knowledge regarding spraying 
at proper time were given 13th, 14th, 15th, 16th, 17th and 

18th with mean value 2.98, 2.96, 2.92, 2.37, 2.65 and 
2.51(effectiveness ranging between low to medium) 
respectively.
Other research workers also reported that there is 
significant link of socio-economic conditions with level 
of awareness of the farmers. Similarly, in this case 
factors like lack of awareness about different weed 
management practices are associated with the socio-
economic conditions of the respondents  (Ashraf, 
2001; Fahad et al., 2014; Siddiqui et al., 2006; Salehin 
et al., 2009).

CONCLUSION AND RECOMMENDATIONS
Results of the study reveal that although farmers were 
well familiar with various chemical and non-chemical 
weed control measures but adoption level was less as 
compared to their adoption level. Poor socio-economic 
conditions were found responsible for causing 
hindrance regarding adoption of recommended 
weed controlling measures. Lack of resources was 
a main reason in this regard. Farmers were not in a 
position to take risks and adopt the new technologies 
due to lack of capital. Farmers were not in a position 
to adopt innovative farm machinery and they were 
facing shortage of labour. Chemical control was most 
commonly adopted weed control measure by majority 
of the respondents. But, availability of adulterated 
weedicides was reported as major issue faced by the 
farming community. Some of the respondents were 
using the chemicals for controlling weeds but they did 
not even know about the name of weedicides. They 
claimed that they just asked the men on fertilizer’s 

Table 5. Factors influencing respondents’ adoption level regarding weed control measures under (cotton-wheat) cropping system
Influencing factors regarding adoption of weed management practices WS Rank Mean SD
Management practices (Preventive)
Labour shortage for making the water channels clean 380 15 2.92 0.73
Low awareness regarding cleaning of machinery and tools 375 16 2.87 0.69
Management practices (Cultural and ecological)
Lacking knowledge regarding cover cropping 391 12 3.02 0.60
Lacking  knowledge regarding mulching 387 14 2.96 0.73
Lacking knowledge regarding intercropping 388 13 2.98 0.72
Lacking knowledge regarding crop rotation 410 10 3.15 0.70
Hesitant to take risk on single crop 495 4 3.8 0.79
Control management practices (Manual)
More time consuming 463 6 3.55 0.74
High cost of labour 518 3 3.86 0.89
Labour shortage/non-availability of labour 488 5 3.75 0.68
Management practices (Mechanical)
Lacking technical skills associated with mechanical weed control measures 404 9 3.57 0.49
Non-availability of machinery at farm level 405 8 3.30 0.51
Management practices (Chemical)
Lacking knowledge regarding selection of an appropriate weedicide/herbicide 419 7 3.22 0.84
Lacking knowledge about spraying at proper time 312 18 2.51 0.61
Lacking knowledge regarding spraying methods 393 11 3.11 0.93
Lacking knowledge regarding appropriate  dose  of weedicide/herbicide 321 17 2.65 0.60
Higher costs of different weedicides/herbicides 526 1 4.10 0.21
Adulteration in  weedicides/herbicides 521 2 4.00 0.19
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shop to give them weedicides for broad leaf or narrow 
leaf weeds. A few of the farmers reported that lack of 
resources to adopted integrated weed management 
approaches compels them to solely depend upon the 
chemical weed control while, adulterated weedicides 
put all their efforts in vain. For example, hand pulling 
and hand hoeing for removing the weeds were declared 
a time consuming process by the farmers along with 
high cost of labor and ultimately leading towards the 
non-practicability of these measures. Farmers claimed 
that with the passage of time issue of labor shortage 
was continuing to increase. Government’s role was 
also criticized in terms of supporting the farmers and 
it was suggested that necessary measures need to 
be taken by the government agriculture department 
to educate, train and provide financial support to the 
farming community regarding integrated weed control 
measures on sustainable basis.
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