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Abstract

Rampant farmer application of herbicides involving students in agriculture in Ghana,
especially in Birim South District is a major concern for stakeholders. This problem can be
reversed if stakeholder knowledge about appropriate ways of application and usefulness of
herbicides is known. Hence, this study determined views of Junior High School students,
their teachers and farmers in Birim South District of Ghana about the usefulness and
appropriate application of herbicides. Ninety students, 30 teachers and 60 farmers randomly
and conveniently selected participated in a cross-sectional survey in the District. Expert
validated questionnaire with Cronbach alpha reliability coefficient of .0.75 was used. There
were eight close-ended items. Questionnaires were personally administered and analysed
descriptively. Students (mean =2.3), teachers (mean = 2.7) and farmers (mean = 3.6) were all
familiar with herbicides but farmers were most familiar. All teachers and farmers and 93.33%
of students agreed that herbicides are primarily used to control weeds. Opinions about
cost-effectiveness of herbicides were highly varied. There were also varied opinions about
practices farmers could adopt to minimize risks associated with herbicide application. All
respondents had some misconceptions about usefulness and appropriate ways of herbicide
application. The implication is that there should be education programmes to help
stakeholders to consolidate the right information and empower them with more knowledge to
do away with the misconceptions.

Keywords: herbicides, application, familiarity, knowledge, farmers, lower toxicity, protective
cloths

1. Introduction

Farming generally involves clearing of bush before sowing. Even after sowing there is the
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need for weed control. Over the years, in Ghana, pre-planting weed clearing and weed control
in farms were mainly through slash and burn, ploughing or use of hand hoes. This happens
especially on small farms of peasant farmers where tillage is typically manual, using the hand
hoe or a single-furrow, animal-drawn moldboard plow (Gianessi, 2014). The manual weeding
is environmentally friendly. However, it is very involving and labour driven (Rahman, 2016).
In the actual fact manual pre-plant tillage using the hand hoes requires a lot of time up to
about 8-10 days of labour per hectare (Gianessi, 2014). Thus, such labour-intensive weed
control agriculture was too tiring and less appealing to farmers. As a result, majority of
farmers in Ghana including those from Birim South District have shifted to the use of
herbicides in pre-planting and post-planting weed control.

According to Mesnage et al. (2021), herbicides are agrochemicals applied to prevent or
interrupt normal plant growth and development. In Ghana the use of herbicides has gained
grounds and it is a common phenomenon to see many farmers applying it to control weeds.
This is due to the fact that the farmers have come to the realization that the use of these
agrochemicals is less laborious and more economical. In any case, herbicides decrease the
manual labour required to control weeds and thereby freeing farmers for other tasks
(Mesnage et al., 2021). The use of herbicides can conserve the soil, soil water ((Munawar et
al, 1990; Gianessi & Williams, 2012) and energy resources (Gianessi & Williams, 2012). If
herbicides, especially non-selective herbicides are applied in a single operation at planting
time it makes weeding easier and all weeds can be removed. This drastically reduces labour
requirements (Gianessi, 2014).

What makes herbicide use in Ghana alarming is that school children are involved in the
application. Meanwhile, herbicides cause unintentional problems such as off-target
movement to sensitive crops (spray drift) and small amounts persisting in the soil and
disrupting future crops. Also, weed populations can shift in response to herbicides and other
production practices, and the establishment of new weeds can lead to crop loss (Mesnage.et
al., 2021).

Herbicide application can also cause eye irritation (Rahman, 2016). There are also concerns
about herbicide resistance and environmental pollution (Nath et al., 2024). According to
Sondhia (2018), non-judicious use can cause high buildup of residues in crops, soil surface
contamination, and groundwater contamination. If different herbicides are used
inappropriately such as high dose, improper methods of application, wrong calibration of
equipment, wrong spray volume, these can lead to alteration in plant growth, physiology, and
metabolism and eventually results into phytotoxicity and impaired crop productivity (Sondhia,
2018). Continuous use of same type of herbicides over and over again can cause
accumulation in the produce, soil, and groundwater, resulting in health hazards (Sondhia &
Singh, 2018). Furthermore, repeated use of herbicide(s) having similar mode of action can
result in the development of resistance in weed biotypes (Nath et al., 2024).

Despite all the negative effects of herbicides espoused above, its use continues in Ghana, for
that matter Birim South District among farmers and sometimes school children (students).
The question that can be asked is whether those involved in the herbicide application have the
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necessary knowledge about herbicides, their use and methods of application? It is said that
one major problem of weed control including use of herbicide among peasant farmers in Africa
is paucity of knowledge (Simiyu, 2021). Meanwhile, the adage goes that knowledge is power.

A\ MacrOthlnk Journal of Biology and Life Science

Karlsen and Gottschalk (2004) defined knowledge as information combined with experience,
context, interpretation, reflection, intuition and creativity. Likewise, Davenport and Prusak
(1998) see it as a fluid mix of framed experience, values, contextual information, and expert
insight that provides framework for evaluating and incorporating new experiences and
information. Knowledge can be seen at work by the way people make decisions, by a certain
peculiar way people do their jobs, and through people’s creativity in completing their work
(Davenport & Prusak. 1998).

It is expected that students, farmers and Junior High school teachers from Birim South
District who are stakeholders in herbicide use in the area might possess some useful
information regarding the use and application of herbicides that would promote agricultural
activities in the area. Thus, respondents would have possessed knowledge such as
information combined with experience, values, contextual information, and expert insight and
the way decisions related to herbicide use are made. However, there is paucity of research
findings about such knowledge from the three categories of respondents in Ghana, and
specifically, Birim South District. Hence, this study aimed at ascertaining the views of Junior
High School students, their teachers and farmers in the Birim South District of Ghana on the
beneficial use and mode of application of herbicides in the District. The Birim South District
was used simply as a case study because it is a typical rural District fully involved in
agricultural activities.

Purpose of the study

The purpose of the study was to assess the opinions of junior high school students, teachers
and farmers about the usefulness and ways of application of herbicides.

Objectives
The specific objectives of the study were to ascertain the:
1. views of students, teachers and farmers about the usefulness of herbicides,
2. knowledge of respondents on the ways of application of herbicides,
Research questions
The study was guided by the following research questions:

1. What are the views of students, teachers and farmers about the usefulness of
herbicides?

2. What is the knowledge being held by students, teachers and farmers about the ways of
application of herbicides?
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Hypothesis
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Null hypothesis 1(Hoi): There is no statistically significant difference in the views of
respondents on their familiarity with herbicides.

Null hypothesis 2 (Ho2): There is no statistically significant difference in the views of
respondents on best ways to apply herbicides.

Alternate Hypothesis

Null hypothesis 1(Ha1): There is statistically significant difference in the views of
respondents on their familiarity with herbicides.

Null hypothesis 2 (Haz): There is statistically significant difference in the views of
respondents on best ways to apply herbicides.

2. Methodology
Study area

The study was conducted in four communities in Birim South District, Eastern Region of
Ghana. The Birim South District is one of the 33 districts in the Eastern Region of Ghana. It
is located 553'39.98"N 1°0'55.22""W. The District covers an estimated land area of 725.99
square kilometers. It shares boundaries with Birim Central in the North East, Assin North
(West) and Asikuma Odoben-Brakwa and Agona to the South (Ghana Statistical Service,
2014). The District Capital is Akim Swedru. The study was conducted in four communities,
Akim Swedru, Akim Awisa, Akim Apaaso and Akim Asawase. There is a total of 25 public
Junior High Schools in the District.

Study Design: Cross-Sectional survey was used. This was to allow for systematic collection
of data (Babbie, 2016) on students’, teachers’ and farmers’ opinions and experiences related
to weed control methods, and the usefulness of herbicides.

Population: The target population comprised all junior high school students (8,293), all
junior high school teachers (295) and all famers in the Birim South District in 2023. The
accessible population consisted of all junior high school students (891), all junior high school
teachers (60) and all farmers in the four selected communities in 2023.

Sample and sampling: The total number of junior high schools (JHS) in the four selected
communities is six. For students, the study covered forms two and three because they were
more matured. In order to get a representative sample, 15 JHS students were randomly
selected from each of the six schools, making it a total of 90. Five JHS teachers were also
randomly selected from each of the six schools in the four communities, making a total of 30.
The teachers were selected from the same schools from which the students were selected.
Sixty (60) farmers, 15 from each of the four selected communities were sampled using
convenience sampling. Therefore, in all 180 respondents participated in the study.

Research Instruments

The instrument used to collect data for the study was a researcher—designed questionnaire. The
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questionnaire contained eight items in all, covering the usefulness and the ways of applying
herbicides. Two of the items were Likert scale whereas six were close-ended with opportunity
for the respondents to select more than one option. For the sake of easy comparison, the same
guestionnaire was administered to students, teachers and farmers.

Three agricultural experts and two researchers went through the questionnaire to ensure its
content and face validity. The questionnaires were pilot tested using 10 students, five teachers
and 10 farmers making a total of 25 respondents from the area. Those who took part in the
pilot test did not take part in the main study. A Cronbach’s Alpha reliability coefficient
of .0.75 was realized. Reliability refers to the extent to which a measuring instrument
measures consistently what it is measuring. It can also be described as internal consistency
measure (Uyanah & Nsikhe, 2023). According to George and Mallery (2003) a value greater
than or equal to 0.9 is excellent; equal to 0.8 is good; equal to 0.7 is acceptable; equal to 0.6 is
questionable; equal to 0.5 is poor and less than 0.5 is unacceptable. Therefore, by George and
Mallery (2003) rule, 0.75 is acceptable, suggesting that there was internal consistency for the
items, thereby rendering the instrument reliable for use.

Data collection

The questionnaires were personally administered to the sampled students, teachers and
farmers by the researchers. Students and teachers were allowed one hour to complete filling
out the items after which the questionnaires were immediately collected. For farmers also
efforts were made to reach out to those of them who could read and write English to respond
to the items in the questionnaire. They were allowed to complete the questionnaires for
immediate collection. In each case there was hundred percent retrieval.

Data analysis

Data collected were coded and subjected to statistical analysis using Statistical Package for
the Social Sciences (SPSS) analysis software version 27. Weighted (rated) means were
calculated for the Likert-Scale items and decision points determined. The means for students,
farmers and teachers were compared using one way analysis of variance at a significance
level of p = 0.05. For multiple choice items allowing more than one option to be selected,
frequencies and percentage frequencies were used to compare responses from the three
groups of respondents.

Ethical considerations

Before data collection, participants were provided with detailed information about the study's
purpose, procedures, and potential risks, aligning with the ethical principle of informed
consent as emphasized by Resnik (2020). Informed consent was obtained from all
participants or head teachers in the case of teachers and students. Participation in the study
was voluntary and participants had the right to withdraw without any adverse consequences.
Responses collected from participants were anonymised to protect their identity. This is to
ensure confidentiality and data protection (Resnik, 2020). All data collected were securely
stored to prevent unauthorized access and ensure participants' privacy.
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3. Results and Discussions

Research question 1: What are the views of students, teachers and farmers about the
usefulness of herbicides?

Views expressed by respondents on their familiarity with herbicides have been presented in
Table 1. The results showed that majority of students, teachers and farmers were slightly (mean
of 2.3), moderately (Mean of 2.7) and very familiar (3.6) with herbicides. The differences
among their familiarity were significant (F = 33.95) at 0.05 level of probability (Table 2). On
the other hand, the differences in the levels of awareness between students and teachers were
not significant, between students and farmers were significant and between teachers and
farmers were significant. Furthermore, farmers exhibited the highest level of awareness. This
may be due to the fact that farmers are the people mostly involved in the use of the herbicides.

The current findings provide data for building knowledge that will foster consciousness, and
can be applied for the development of mankind in the agriculture sector. After all, knowledge is
created in the human mind and increases when people are involved in its acquisition and
dissemination (Mohajan, 2016). This would eventually lead to more knowledge and
advancement (Nasimi et al., 2013) in the agricultural sector. It can be said that students were in
the position to learn from farmers and teachers. This is so as the students would have acquired
knowledge from books, agriculture science lessons, knowledge gained when they are sent to
buy herbicides and from their parents who are farmers. Hence, it is not surprising that the
students exhibited similar knowledge about herbicides just as their teachers.

Tablel. Respondents’ familiarity with herbicides

Item Students (N=90) Teachers (N=30) Farmers (N=60)

Mean SD  Decision Mean SD  Decision Mean SD Decision
How
familiar are =) o0 108 DMWY 57, ggg ModerAEly ae 05 VY
you  with familiar familiar familiar
herbicides?

Decision point for means: NF = Not familiar = 1-1.4; SF = slightly familiar = 1.5-2.4; MF =
moderately familiar = 2.5-3.4; VF = Very familiar = 3.5-4.0

NOTE: Same letters attached to means signifies no significant difference.

Table 2. Results of ANOVA on respondents’ viws about their familiarity with herbicides

Source of variation Sum of Squares df Mean Square F Sig.
Groups 54.222 2 27.111  33.95 0.00
Error 141.356 177 0.799

Total 195.578 179

From Figure 1, both responses that the primary use of herbicides is for weed and pest control
are acceptable. Kumar et al. (2023) established that any organism, whether plant or animal
causing damage to other plants or plant products is called pest. Actually, all weeds can be
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pests and deserve to be treated so. Therefore, weed removal from crops minimises
competition between crops and weeds for resources (Rahman, 2016). This ensures that crops
make use of available resources to the fullest and thus enhancing crop yield. Consequently, it
is less expensive and can result in tripling or quadrupling profit than manual weed control
(Rahman, 2016).

Interestingly, all teachers (100%) and farmers (100%) as well as 93.33% of students agreed
that herbicides are primarily used to control weeds. However, while 63.33% of teachers and
10% of students agreed that herbicides can be primarily used to control pests in agriculture,
all the farmers disagreed (0%). The position of the famers may be linked to their probable
level of education because, generally, majority of farmers in rural Ghana have low levels of
formal education or no formal education and might only be aware that herbicides can be used
to control weeds not knowing that weeds can be pests when they cause economic damage to
crops in terms of denying them nutrients and enough air to grow. So, despite the fact that
farmers used for this study could read and write English, they still lacked knowledge that
herbicides can be primarily used to control pests in agriculture.

A study conducted by Bosu et al. (2008) showed that 55% of farmers used herbicides in
controlling weeds on their farms. Obiri, et al. (2021) in their study covering three study areas
in Ghana discovered that 74-85% of farmers used herbicides in land preparation before
planting of forest trees and crops, indicating its use for weed control until canopy closure in
the third year. The results of the current study confirm the findings of Bosu et al. (2008) and
Obiri et al. (2021).

120
100 93.33
80
60

100 100

63.33

% Responses

20 10
0 ] 0

Students Teachers Farmers

Respondents
Figure 1. Views of respondents on the primary use of herbicides

OWeed control in agriculture H Pest control in agriculture

From Figure 2, one important response is that herbicides in agriculture are useful in reducing
competition among crops and weeds for resources. It has been observed by Simiyu (2021)
that herbicide weed control is more effective than hand weeding resulting in weed control in
the critical periods of crop growth prior to establishment of canopy. This leads to avoidance of
physical damage to crops due to hand weeding and thereby resulting in higher yield, higher
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income and reduced time for peasant farmers to undertake other work (Simiyu, 2021). No
doubt, in this study, it is clear that farmers exhibited the highest level of awareness (90%),
followed by teachers (76.67%) and then students (64.44%) for this response. Thus, the
farmers were aware that the use of herbicides eliminates weeds from the farm and this to
large extent will contribute to increased crop yield as espoused by majority of them (88.33%),
teachers (86.67%) and students (37.78%). This is in tandem with Abakpa et al., (2024) who
asserted that herbicides are chemicals that manipulate or control undesirable vegetation or
eradicate them. It also agrees with Moss (2019) who stated that increasing dependency on
herbicides is due to the quest to reduce high farm labour costs in order to intensify production,
and also as a result of greater availability of the herbicides. Ustuner et al. (2020) also
observed that herbicides use is extensively increasing because of high losses caused by weeds
in agriculture. Therefore, herbicides are increasingly used to increase productivity. Such
developments ensure that herbicides selectively remove or eradicate undesirable
vegetation/weeds in competition with cultivated crops for nutrients (Obiri et al., 2021).The
results of this study once again point to the fact that farmers were leading in opinion. These
findings are not very surprising because farmers were using the herbicides and would have
been responding from their experience. Similarly, some of the teachers themselves would
have been applying herbicides in their farms over the years and this coupled with academic
knowledge would definitely put them above students in terms of knowledge of the benefits
that herbicides offer to agriculture.

Elimination of weeds from farms may also contribute to enhanced quality of crops in the field,
all things equal. In Africa, some weeds are poisonous and can harm humans and livestock with
their toxins (Simiyu, 2021). Simiyu (2021) further intimated that some of such weeds can
drastically reduce crop yield, toxic to livestock and render food uneatable. Hence, opinions
expressed by respondents that use of herbicides can enhance quality of crops is acceptable
because elimination of dangerous weeds would not negatively affect crop quality that can
affect animals.

On the other hand responses related to reduction in competition for resources and increased
yield are on the lower side. In this case the opinions of teachers toped both farmers and
students. Meanwhile, it is not scientifically clear how the use of herbicides can bring about
efficient land use. So, it was not expected that respondents would positively respond to it.
However, more than half of the teachers and farmers selected it as a benefit of using
herbicides in agriculture. This is worrying because having wrong information is detrimental
to agriculture in the research area as farmers and teachers can transmit such wrong
knowledge to students who are the future potential farmers of the area.
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Figure 2. Responses on benefits that herbicides offer
in agriculture
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In Figure 3, 76.67% of teachers, 28.33% of farmers and 23.33% of students respectively
agreed that herbicides are selective. According to Das and Mondal (2014) selective herbicides
kill specific weeds and leaves the crop being protected relatively safe. An herbicide is
described as selective if it can kill certain plants without injuring others. On the other hand
herbicides that can kill most plant species are referred to as nonselective herbicides. However,
many herbicides used in crop production are selective (Duke et al., 1991). Yakubu et al.
(2010) also reported similar results when they asserted that majority of farmers (51.11%)
used non-selective herbicide, 18% used selective while 30% combined both types in spraying
weeds. They further explained that since herbicides are job-specific, they are selective in
effectiveness and therefore occur within a given range of concentration under particular
conditions. Applying them in excess can cause severe damage to crops.

Rahman (2016) intimated that while manual or mechanical weeding can delay in wet soils,
herbicides can be more effectively employed for weed control. In this study, all teachers
(100%), 85% of farmers and 80% of students agreed that herbicides are fast in controlling
weeds. Since manual weed control is not cost effective, herbicide use becomes the most
effective alternative. This is because herbicides control weeds very effectively (Rahman,
2016). Das and Mondal (2014) observed that herbicides provide cost-effective weed control
with less labour. In this study also, 65% of farmers, 45.56% of students and 43.33% of
teachers agreed that herbicides are more cost-effective compared to manual control. This
corroborates the submission by Rahman (2016) that herbicide reduces the cost and drudgery
in weed control. Thus, it is three to four times cheaper using herbicides in weed control than
manual weed control, pointing to the fact that herbicide weed control is more economical
compared to manual and mechanical weed control (Rahman, 2016).
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Figure 3. Some advantages of use of herbicides

B Students % Teachers OFarmers

Simiyu (2021) opined that manual weed control such as hand-hoeing negatively affects the
back of farmers and very time consuming. Farmers burn down for long periods of hours and
this results in back injuries, sprains and eventual physical deformities. However, when taught
how to use herbicides responsibly to reduce manual labour, farmers show readiness to use it to
increase yield and at the same time reduce cost. No doubt, 76.67% of teachers, 70% of farmers
and 53.33% of students were affirmative that herbicides are easier in controlling weeds
compared to manual control. The use of hoe can result in the cutting of both weeds and plant
roots, thereby reducing yields (Simiyu, 2021). Abakpa et al. (2024) reported similar findings
that most respondents (97.6%) used herbicide as a fast method of weed control, 80.9%
claimed it promoted high yield and 67.8% stated that it positively impacted their income level
from the yield. Similar report was earlier produced by Haggblade et al. (2017) that herbicides
are well adapted for rural workers due to their affordability, replacement of manual weeding,
and perceived increased yields.

Concerning availability of the herbicides for purchase, 60% of teachers, 58.33% of farmers
and 17.78% of students were of the opinion that herbicides are easily available in the local
market. This finding corroborates the findings of Imoro et al. (2019) who in a survey from
the Northern Region of Ghana reported that out of 36 different pesticides sold in the Tamale
Metropolis herbicides were the most commonly used in the Metropolis (58.3%), followed by
insecticides (41.7%). Thus, the herbicides are available for use and farmers can easily buy if
they had the money. When it comes to stress in weed control, 78.33% of the farmers, 53.33%
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of teachers and 32.22% of students were of the view that herbicides are less stressful
compared to manual labour. In a related study, Moss (2019) stated about 16 reasons why
farmers prefer the use of herbicides, including economic factors due to the less labour
demand and rapid results.

The results of this study showed that teachers followed by farmers and then students agreed
that some herbicides are selective against some crops, they generally provide fast action
against weeds, it is easier using them to control weeds compared to manual labour, and they
are easily available on the market for purchase and use. One response in which majority of
the farmers exhibited low knowledge (28.33%) is the selective nature of some herbicides
against specific crops. It should be of tremendous concern when over 70% of the farmers did
not know of this because it would prevent them from deriving the ultimate benefit from using
the herbicides on their farms. Thus, some may only use the herbicides for clearing the bush
for planting but when it comes to removing the weeds from the crops they may use manual
labour.

A look at the results suggests that the farmers generally knew that the use of herbicides is
beneficial in cutting down cost compared to manual labour. Hence, the farmers exhibited
higher knowledge (65%) than students (45.56%) and teachers (43.33%) respectively to the
response that herbicide use is more cost effective than manual labour. This should not be
surprising because farmers would like to make profit from their farms and would definitely
find out if the use of the herbicides would not negatively affect that before they venture into it.
The surprise is that here, students performed slightly better (45.56%) than teachers (43.33%).
This may be due to the fact that the study was done in a rural area where majority of the
students used to help their parents on the farm or are farmers themselves. Thus, the students
who used to help their parents on the farm would have learnt it from their parents while those
of them who are farmers themselves would have also enquired about that before attempting to
use the herbicides. In any case parents can also send their wards to buy the herbicides for
them. In the process, the students would have learnt a few things from that. This can be
further explained by a finding of Obiri et al. (2021) from Ghana that respondents indicated
that in some instances school children and other more literate people assist with the reading
of labels on bottles of herbicides particularly in Mankrang and Afram Headwaters. This is
indicative that the students can equally acquire some knowledge about herbicides through
reading labels on the containers.

Another response in which the farmers were in the lead (78.33%), followed by teachers
(53.33%) and then students (32.22%) was that the use of herbicides to control weeds is less
stressful than the use of manual labour. This also points to the fact that obviously the farmers
would have opted to use herbicides as alternative to manual labour after getting to know that
it would relief them from the stress they used to go through when doing weed control
manually.

Research question 2: What is the knowledge being held by students, teachers and
farmers about the ways of application of herbicides?

Respondents’ views on the proposition that there should be regulations or guidelines for the
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application of herbicides to reduce environmental and health risks have been presented in
Table 3. It is clear from the Table that students strongly agreed (Mean of 4.6), whereas
teachers and farmers agreed (Mean of 4.3). Analysis of variance points to the fact that there
were significant differences among the mean responses (F = 9.62) at 0.05 probability level
(Table 4). The differences were between means for students and teachers and between means
of students and farmers. The results suggest that students were the group exhibiting highest
knowledge for this item. Though it is difficult to explain these differences, it can only be
considered refreshing for students to be clamoring for rules and regulations related to
herbicide use in the community. In any case, if the young people are in favour of such rules
and regulations it can only be hoped that they would obey the rules and regulations.

Table 3. Results on the view that there should be regulations or guidelines for the application
of herbicides to reduce environmental and health risks

Students (N=90) Teachers (N=30) Farmers (N=60)
Mean Sd Decision Mean Sd Decision  Mean Sd Decision
Strongly
4.6a 0.49 4.3b 0.61 Agree 43b 045 Agree

Agree

Decision point for means: Strongly Disagree = 1-1.4; D = Disagree= 1.5-2.4; NS = Not Sure=
2.5-3.4; A= Agree = 3.5-4.4; SA = Strongly Agree = 4.5-5.0.

NOTE: Same letters attached to means signify no significant difference; Sd = Standard
Deviation.

Table 4. ANOVA results on the view that there should be regulations or guidelines for the
application of herbicides to reduce environmental and health risks

Source of variation Sum of Squares df Mean F Sig.
Square

Groups 4,761 2 2.381 9.62 0.00

Error 43.789 177 0.247

Total 48.550 179

With regard to the best time to apply herbicides for effective control, 54.44% of students,
86.67% of teachers and 100% of farmers opted for pre-planting/sowing period. Again, 30%
of students, 13.33% of teachers and zero percent of farmers favoured post-emergence period.
Worst of all, 15.56% of students and no teacher or farmer opted for pre-harvest period.
Generally, pre-emergent herbicides are applied to the soil before the crop emerges. These
types of herbicides prevent germination or early growth of weed seeds. On the other hand
post-emergent herbicides are applied after the crop has emerged, whereas contact herbicides
destroy only the plant tissue in contact with the chemical (Das & Mondal, 2014). Therefore, it
can be said that in this study greater number of the respondents exhibited high knowledge
about pre-planting/sowing spray of herbicides though farmers lead followed by teachers. As
usual, farmers have been doing the spraying as part of their profession while teachers and
students might be part time farmers or people using academic knowledge. Hence, it is
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acceptable that the farmers demonstrated such high level of knowledge about pre-planting
application of herbicides. Currently, it is common that many farmers, especially
non-commercial farmers have resorted to using herbicides to clear the bush before planting.
However, after the emergence of the seedling from the soil, weed control is more manual than
herbicide application. This is because majority of the farmers are yet to come into terms with
the use of selective herbicides that are mostly used to control weed after planting.
Furthermore, it is not surprising that teachers and farmers rejected outright application prior
to harvest because that would have been a wasteful exercise and unnecessarily increase cost.

120
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$ 30
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% 60 54.44
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< 40 30
20 /15 .56 13.33
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0 1 K 0 0
Students Teachers Farmers
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Figure 4. What respondents consider the best time to apply
herbicides for effective weed control

OPre-planting % Post-emergence M Pre-harvest

In Figure 5, spot treatment was popular with students (76.67%), broadcast spraying was
popular with farmers (58.33%) and teachers (43.33%). Rana (2018) explained that herbicide
application can be soil (fumigation) before planting or foliar. The foliage application can be
broadcast where the chemical is applied uniformly on the entire area or directed where it
targets individual plants. The chemical can also be applied as concentrated sprays or granular
formulations, broadcasted, diluted with water or diesel, and applied with sand/soil. However,
the aerial herbicide application is the quickest, most economical, and highly efficient delivery
system to control broad areas of field in a given time (Rana, 2018). Actually, the hand
application for small areas was very unpopular with all categories of respondents. This could
be due to the fact that it is rarely used in the research area. In any case the broadcast spray
method is very common with farmers in Ghana, for that matter the research area. Hence,
majority of the farmers opted for that though not too encouraging. Interestingly, it is very
surprising that students massively opted for spot treatment which involves targeting spots or
plants. It is difficult to deduce the source of such information. However, it can be speculated
that they might be combining practical and academic knowledge.
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application to minimise risks
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Concerning practices that farmers can adopt to minimize risks associated with herbicide
use/application, farmers’ response in almost all cases apart from rotation of herbicides with
different modes of action and use of integrated weed management practices, responses were
above 75%, and in some cases up to 90 and 100%. For teachers also, apart from response for
rotation of herbicides with different modes of action, all responses were from 60% to 93.33%.
On the other hand for students, use of protective clothes during the application; use of nose
mask, hand gloves and safety goggles when spraying; and following the recommended
dosage and application rates that they scored above 50%.

According to Hossain et al. (2018) majority of chemical pesticides pose long term danger to
the environment and humans through their persistence in nature or in body tissues. This calls
for more bio-friendly alternative. Therefore, teachers (60%) and farmers (76.67%) who
agreed that use of herbicides with lower toxicity in weed control are right by thinking so. In
any case, much as humankind wants easy way to survive does not mean that anything goes.
Our health is very important and stakeholders in herbicide use such as farmers, teachers and
school children must be concerned. These assertions resonate with responses such as “Use of
integrated weed management practices”, and “Rotation of herbicides with different modes of
action”. Nath et al. (2024) among others put up a number of alternative measures that can be
adopted in effective weed control in agro-ecosystems. These include incorporating principles
of ecological weed management; preventive measures rather than eradication; weed
surveillance; use of economic threshold of weeds; weed seed bank depletion; use of
competitive crops; use of weed predation and allelopathy. Also, system based approaches for
non-chemical weed management such as good agronomic practices, stale seedbed technique,
crop establishment methods, adjusting the crop planting date, adjusting the crop density,
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fertilizer management and others can be used. Others include conservation management
practices such as minimum soil disturbance/zero tillage (ZT), permanent soil cover/surface
residue retention, physical weed management, weed control by hot water and hot foam, weed
control by flaming, weed control by abrasive grit, biological control, and artificial
intelligence (Al) and robotics application.
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It is also important to follow recommended dosage and application rates. Generally, many
farmers do not strictly observe these. As a result they either use below dose or above dose
which all create problems. Others also apply many times more than expected. Below the
recommended dose the chemical will not be effective and may result in weed resistance.
Similarly above dose or more than necessary application may lead to high toxin levels in the
crop and the soil with negative consequences for biota including humans. Numerous
unwarranted applications can also be cost ineffective. Fortunately, majority of the three
groups of respondents (81.11% for students, 93.33% for teachers and 100% for farmers)
agreed that it is important to follow the recommended dosage and application rates.

Table 5. Reponses to practices that farmers can adopt to minimize risks associated with
herbicide use/application

Response Students (N=90) Teachers (N=30) Farmers (N=60)
Freq. % freq. Freq. | % freq. Freq. % freq.
Use of herbicides with lower
toxicity 30 33.33 18 60.00 46 76.67
Following the recommended
dosage and application rates [E 81.11 28 93.33 60 LU
Use of integrated  weed
management practices 35 38.89 21 70.00 32 53.33
Proper calibration of sprayers for
accurate application 27 30.00 19 63.33 54 90.00
Use of protective clothes during 53 58.89 24 80.00 55 91.67

the application

Rotation of herbicides with
different modes of action 39 43.33 6 20.00 10 16.67

Use nose mask, hand gloves and
safety goggles when spraying 61 67.78 24 80.00 60 100.00

Since herbicides can be toxic and can negatively affect the health of the one applying it, it is
important that protective measures should be adopted during application. Fortunately, 67.78%
of students, 80% of teachers and 100% of farmers agreed that nose mask, hand gloves and
safety goggles must be used during application. Similar findings were reported by Abakpa et
al. (2024). In assessing farmers’ perception on herbicide usage and impact on health with
regard to overview of status quo in parts of Benue South, Nigeria, Abakpa et al. (2024)
reported that 38.4% of the respondents rarely or never wore head masks, 36.5% never used
aprons, and 34.1% rarely put on overall aprons during herbicide application. Similarly, 40%
rarely wore protective glasses while 34.9% never did. Again, 42.4% rarely wore hand gloves
while 26.5% never used it. Furthermore, 33.3% rarely wore a nose protector while 25.7%
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never wore it. In another study, Mubushar et al. (2019) assessed farmers’ knowledge and
practices regarding safe pesticide usage using 16 different questions/statements. Each
statement was evaluated against three levels (Always, Sometimes, and Never). The results
showed that more than half of the respondents (54.4%) had low level of knowledge on the
safe use of pesticides, while 45.6% possessed high level of knowledge. It is clear from the
current study that once again farmers lived up to expectation when they were all positive
about this response.

Commenting on recommended guideline by United States Environmental Protection
Agency (USEPA) and United States Department of Agriculture (USDA), Ozkan ((2020)
stated that the main aim of calibrating spraying equipment is to determine the actual rate
of application in gallons per acre, then to make adjustments if the difference between the
actual rate and the intended rate is greater or less than 5% of the intended rate. This
provides the opportunity to check the accuracy of the sprayer because application of too
little pesticide can lead to ineffective pest control, whereas too much pesticide also wastes
money or can damage the crop and thereby increasing the risk of herbicide contaminating
ground water and the environment (Ozkan, 2020). This emphasizes the importance of
calibrating spraying equipment. As expected, in this study, majority of the farmers (90%)
confirmed this by indicating that there needs to be proper calibration of sprayers for
accurate application, followed by the teachers (63.33%) and the students (30%). The low
knowledge of students and to some extent teachers is very worrying suggesting that even
their academic knowledge could not help them. This may be a result of the nature of
educational curricular of Ghanaian educational institutions where agricultural science is not
given priority at any level of education.

4. Conclusions

1. Clearly, all categories of respondents were familiar with herbicides. However, farmers
were ahead of students and teachers.

2. Respondents were very knowledgeable that herbicides are used in weed control.
However, all farmers and majority of students did not know that weeds can be pests.

3. Teachers and farmers demonstrated very high knowledge about benefits that
herbicides offer in agriculture.

4. While both teachers and farmers generally exhibited high knowledge about some
advantages of the use of herbicides, majority of the students exhibited low knowledge.
In addition, majority of farmers were ignorant of the fact that some herbicides are
selective.

5. Though all the respondents were in favour of existence of regulations or guidelines to
regulate the application of herbicides to reduce environmental and health risks,
students were surprisingly ahead of teachers and farmers in that regard.
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6. Whereas pre-planting herbicide application was familiar to respondents, they flatly
exhibited ignorance of the fact that post-emergence and pre-harvest application could
be done depending on the situation on the ground.

7. With regard to most suitable method of herbicide application to minimise risks, apart
from spot treatment where students exhibited high knowledge, respondents generally
exhibited either average or low knowledge for all the application options.

8. Whereas responses to practices that farmers can adopt to minimize risks associated
with herbicide use/application were generally encouraging, there were still low points
of awareness that demand attention.

Recommendations

1. Since respondents exhibited varying levels of awareness for most of the things that
they should have known in order to boost agriculture in the District, it is hereby
recommended that agriculture extension officers in the District should organize very
intensive education programmes for farmers specifically on the use and benefits of
herbicides.

2. Similarly, teachers who teach topics in science related to Agriculture Science at the
Junior High School level in the District need to upgrade their knowledge in the issues
of herbicide use and benefits so that they can help their colleague teachers and their
students to have more understanding of the issues concerning the use and benefits of
herbicides.

2. It is further recommended that farmers in the District should familiarize themselves
more with ways of protecting themselves during the application of herbicides so that
they can appropriately protect themselves when doing application.

Recommendation for further research

e It is hereby recommended that this study be replicated in other farming communities
throughout the country to gauge the views of more students, teachers and farmers to
inform policy decision in the country on use and benefits of herbicides.
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