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Abstract

This studies examines the level of knowledge and awareness among rice farmers in Regions 5 and 6 of Guyana regarding the poten-
tial food safety risks related to pesticide misuse, as well as the factors that contribute to their failure to follow the instructions on 
pesticide labels. The study utilized a mixed-methods approach, incorporating quantitative data gathered through structured ques-
tionnaires and qualitative insights obtained from interviews. A total of 336 rice farmers were studied to evaluate their understand-
ing of pesticide-related food safety risks, their adherence to regulations, and the influence of educational background and external 
advisories on their compliance with pesticide label. The findings from this research study indicate that 82.6% of rice farmers in 
Region 5 are aware of the potential food safety risks associated with pesticide misuse which is considered a high level of awareness. 
However, Region 6 showed a moderate level of awareness where only 31.6% were aware. Furthermore, when assessing rice farm-
ers’ knowledge, both Regions 5 and 6 portrayed a moderate level of knowledge of these risks with mean scores of 2.83 and 2.23 
respectively. Nevertheless, substantial gaps in adherence to pesticide labels were observed due to factors such as technical terms 
used on labels and insufficient training. The results also revealed that farmers who are aware of government regulations showed 
greater compliance with pesticide label instructions than those who were not aware. Moreover, farmers with higher levels of edu-
cation possess greater knowledge of pesticide misuse. Overall, although most farmers possess awareness and knowledge about the 
potential hazards, a holistic strategy that includes targeted education campaigns, improved extension services and dissemination of 
information is essential for enhancing adherence and guaranteeing food safety. 
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Introduction
Guyana has a tropical climate characterized by temperatures 

that usually fluctuate between 25°C and 29°C. The climate in Guy-
ana follows a clear pattern, with a rainy season occurring from May 
to June and November to January and a dry season lasting from 
July to October (Guyana Office for Investment 2023) [7]. The polit-
ical system is a republic, with the president serving as the chief of 
state and the prime minister as the head of government. Guyana’s 
economy is predominantly traditional, with most of the population 
involved in subsistence agriculture. The allocation of resources is 
determined using rudimentary methods. Guyana is a constituent of 
the Caribbean Community.

In 2022, Guyana’s economy witnessed substantial expansion, 
with the nominal Gross Domestic Product (GDP) surging to USD 
15.36 billion, reflecting a remarkable 57.80% increase compared 
to the previous year. Furthermore, the real Gross Domestic Prod-
uct (GDP), which accounts for inflation, reached USD 4.61 billion. 
The economic growth was predominantly propelled by the oil and 
gas industry, agriculture, mining (mainly gold and bauxite), the ser-
vices sector, and the contributions from forestry and fisheries [16].

Guyana is the third largest agricultural economy in the Carib-
bean. In 2019, agriculture accounted for 15.4% of total employ-
ment and contributed 16.8% to Gross Domestic Product (GDP) in 
2020, according to the World Bank [2]. It plays a significant role in 
Guyana’s economy, whose industry is based on the traditional mo-
no-cropping of essential export commodities such as rice and sug-
arcane (sugar). Agriculture is a primary revenue generator for most 
people living in rural areas and plays a crucial role in promoting 
an inclusive and diverse economy in the long term. The sector has 
experienced a significant shift, with non-conventional commodities 
gaining prominence, particularly in fruits, vegetables, and livestock. 
A significant portion of this progress has been achieved by export-
ing goods to the Caribbean, as well as to countries like the United 
Kingdom and Canada. Guyana has consistently excelled in meeting 
domestic production needs [1].

In Guyana, the rice sector is the second most significant agricul-
tural industry. It ranks second in terms of foreign exchange profits, 
only behind sugar. Rice has long been a fundamental food item in 
Guyana’s agricultural community, serving as a staple throughout its 
history. The grain is not only consumed locally but also exported 
globally. The agricultural sector in Guyana is the most significant 
consumer of agricultural lands, with over 80,000 hectares currently 
being used for double cropping. Furthermore, it employs a signifi-
cant portion of the working population than any other industry in 
the country, especially in rural communities [10].

Guyana has multiple prominent institutions that are commit-
ted to directly assisting rice farmers. These are the Guyana Rice 
Development Board (GRDB), the Guyana Rice Producers Associ-
ation (RPA), the Guyana Rice Millers and Exporters Association 
(GRMEA), the Burma Rice Milling Complex, and the Caribbean Rice 
Association. They contribute to the development of the rice indus 

 
try by facilitating and providing training, subsidies, and extension 
services for rice farmers. Consequently, this strengthens Guyana’s 
rice industry, playing a crucial role in enhancing food security in the 
region. The partnership between these institutions and rice farm-
ers is crucial for the ongoing enhancement and durability of rice 
production in Guyana [10].

Pesticides are synthetic chemical compounds designed to con-
trol and safeguard crops against pests. These include herbicides, 
insecticides, fungicides, rodents, molluscicides, and nematicides 
[11]. Pesticides are available in many formulations, determined by 
their intended target and function. Not all pesticides and formula-
tions possess the same properties. Some substances can threaten 
a diverse range of unintended species, and specific administration 
methods are likely to drift away from the intended target [3]. Pes-
ticides are widely acknowledged to significantly impact agricultur-
al progress by minimizing crop losses and enhancing the quantity 
and quality of food that can be produced at a reasonable cost [15]. 
With the growth and industrialization of agriculture, farmers have 
increasingly depended on pesticides for large-scale mono-cropping 
techniques, which involves cultivating a single crop in vast amounts, 
season after season, on the same piece of land. Although there is a 
consensus regarding the detrimental effects of pesticides on human 
and environmental well-being, our industrial farming system relies 
on their continuous utilization [3]. In farming, pesticides are cru-
cial for farmers to guarantee profitability and sustain their liveli-
hoods. Nevertheless, the improper application of these substances 
can result in adverse consequences. These include ecological dam-
age, encompassing the pollution of water sources, deterioration of 
soil quality, and harm to advantageous insect communities, such as 
bees, ladybird beetles and dragon flies [15]. The repercussions ex-
tend to human health, posing risks not only to those in direct con-
tact with these chemicals in agricultural settings but also to exces-
sive pesticide residue on crops, posing significant food safety risks 
and potential health hazards to consumers [5]. 

Rice cultivation is a major farming activity in Guyana, especially 
in five (5) of its ten (10) Administrative Regions. These are Region 
2, Region 3, Region 4, Region 5 and Region 6 [8]. Out of these, Re-
gions 5 and 6 are the most significant in the arena of rice production 
because of their distinct geographical terrain. Region 5 stretches 
from the east of the Mahaica River to the west bank of the Berbice 
River, encompassing a significant portion of the low coastal plain, 
as well as Intermediate Savannahs and Hilly Sand and Clay Regions 
In contrast, Region 6 stands out as the sole region in Guyana that 
incorporates all four (4) topographic landscape (Low Coastal Plain, 
Intermediate Savannahs, Hilly Sand and Clay Regions and Forested 
Highlands). Additionally, Region 6 is home to three towns: New Am-
sterdam, Rose Hall, and Corriverton. In terms of population, Region 
5 has an approximate population of 49,498 making it less densely 
populated compared to Region 6, which has an approximate popu-
lation of 142,839. These demographic differences contribute to the 
unique characteristics and dynamics of each region’s rice farming 
sector [9].
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According to the Ministry of Agriculture (2023) [6], the Guyana 
Rice Development Board (GRDB) stated that the damage caused by 
insect pests, particularly the Oebalus poecilus commonly known as 
‘Paddy bug’ or ‘Stink bug,’ is one of the major challenges facing the 
rice industry in Guyana.

In Guyana, the rice industry is the second largest consumer of 
pesticides. Pesticides are predominantly used to safeguard crops 
from pests and disease damage which can result in severe financial 
[4]. To control these, farmers apply pesticides as they deemed nec-
essary with total disregard for the guidelines stated on the labels. 
The misuse of pesticide result in the crop being contaminated with 
high levels of pesticide residue. Moreover, crops with pesticide res-
idue breaching the Maximum Residual Limit (MRL) will lead to a 
negative impact on human health and market rejection. Since Re-
gions 5 and 6 are the major rice-producing regions, improper pes-
ticide use can hamper sustainable agriculture and environmental 
safety.

Methodology 

In this research study, a combination of Quantitative and Quali-
tative Methods was used. A structured questionnaire coupled with 
semi-structured interviews was used to collect data from farmers 
in the study area (Regions 5 and 6). Sampling was done using both 
stratified and cluster sampling to get a representative sample for 
rice farmers. The sample size was calculated using the finite popu-
lation formula for rice farmers. The data collected was then entered 
into Excel. After this, SPSS statistical software was used to conduct 
the statistical analysis to observe the relationships between the 
study variables and to test the respective hypotheses.

In addition, that the focuses on conducting investigations in two 
(2) key regions of Guyana, namely Region 5 (Mahaica-Berbice) and 
Region 6 (East Berbice-Corentyne). In Region 5, there are three (3) 
specific cultivation areas - Mahaicony, Abary, and West Coast Berbi-
ce - with a total of 1,423 farmers. Similarly, Region 6 comprises two 
cultivation areas - Front lands and Black Bush Polder - with a total 
of 1,157 farmers (Rice Development Board 2023).

The combination of quantitative and qualitative methods was 
employed to accumulate data on the research topic. A structured 
questionnaire coupled with semi-structured interviews containing 
open-ended and close-ended questions was used to obtain infor-
mation from the respondents. The quantitative section constituted 
a structured questionnaire with closed-ended questions. On the 
other hand, the qualitative part consisted of open-ended and obser-
vation questions. The qualitative method used in a research study is 
beneficial when coupled with quantitative methods.

The both stratified and cluster sampling was used to form a rep-
resentative sample for rice farmers in Regions 5 and 6. According to 
Sedgwick (2013), one of the advantages of combining the two sam-
pling methods is that the researcher can achieve variety while con-
centrating resources in a few zones. By stratifying the populations 
into the cultivation zones and then sampling the clusters in those 
cultivation zones, the sample will be easily collected, analyzed, and 

cost-effective. Furthermore, stratified cluster sampling will gener-
ate accurate results because it would minimize the risk of sampling 
bias as all the regions will have equal representation in the sample.

Calculating the required sample size for rice farmers in Regions 
5 and 6 using the following formula that has the Finite Population 
Correction (FPC) applied. The formula for the sample size n:

 N*X)
X+N-1

n  =  
 

where,

2á/2 *p*(1-p)
2

Z

MOE
X

 
=   
 

Zα/2 - is the critical value of the normal distribution at α/2 (us-
ing a confidence level of 95%, α is 0.05 and the critical value is 1.96)

p - is the sample proportion (using 50% to give the maximum 
required sample size) which is 0.5

MOE – desired margin of error (using 5%) 0.05

N – population size (2,580 is the total number of rice farmers 
for regions 5 and 6)

Calculating X:

2

2

1.96 *0.5*(1 0.5) 0.9604 384.16
0.05 0.0025

X
 −

= = = 
 

Calculating n:

2580*384.16 991,132.8 334.48
384.16+2580-1 2963.16

n  = = = 
 

Therefore, the total number of farmers (sample size) that must 
be interviewed from both regions 5 and 6 is 335. Note: this value 
may change to 336 if the figures per strata are rounded off.

Results
This section will present all the findings obtained through the 

comprehensive analysis of the information gathered across ran-
dom interviews with the rice farmers situated in Regions 5 and 6 in 
Guyana. SPSS was used to generate all tables, figures and statistical 
analyses both descriptive and inferential. The graphic representa-
tions will detail the exact statistics gathered. The analysis conduct-
ed will enable the validity of many robust statistical assessments to 
thoroughly answer the research questions and test the hypotheses 
(Table 1). 			 

From Table 1, it can be seen that the majority (92%) of the 
respondents are male while only 8% are female. The data also 
showed that 30.7% of the farmers are between the ages of 36-45, 
then 28.6% are over the age of 55, followed by 24.4% between 46-
55, then 13.1% are between 26-35 and lastly 3.3% under the age of 
25. Meanwhile, for educational level, 56% of the participants have 
a primary education followed by 37.5% with secondary education 
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and 6.5% with no education. When looking at their years of expe-
rience in cultivating rice, 35.7% had 11-20 years’ experience, fol-
lowed by 22.9% having less than 10, then 21.1% having more than 

30 and lastly 20.2% having 21- 30 years of experience. Looking at 
the size of their farms, 44% had medium-sized farms, followed by 
40.5% having large farms and lastly 15.5% having small farms. 

Table 1: Respondent Sociodemographic Background.

Socio-demographic 
factors Region 5 (n=184) Region 6 (n=152) Quantity (N=336) Percentages (%)

Gender Male 177 132 309 92

Female 7 20 27 8

Age Under 25 10 1 11 3.3

26-35 26 18 44 13.1

36-45 29 74 103 30.7

46-55 47 35 82 24.4

55 and over 72 24 96 28.6

Education Level No Formal Education 20 2 22 6.5

Primary 72 116 188 56

Secondary 92 34 126 37.5

Years of Experience <10 years 39 38 77 22.9

11-20 years 45 75 120 35.7

21-30 years 45 23 68 20.2

>30 years 55 16 71 21.1

Size of Farm Small (Less than 11 
acres) 23 29 52 15.5

Medium (11-50 acres) 82 66 148 44

Large (More than 50 
acres) 79 57 136 40.5

To assess the level of knowledge and awareness among rice 
farmers in Regions 5 and 6 of Guyana regarding the potential food 
safety risks associated with pesticide misuse. For this objective, the 
level of knowledge and the level of awareness are assessed sepa-
rately. For the level of awareness of potential food safety risks, the 
farmers’ response to the question “Are you aware of any potential 
food safety risk associated with pesticide misuse” was used in their 

assessment. For level of knowledge, five (5) questions were used. 
This includes: do you know about pesticide misuse, does washing 
before cooking removes pesticide residue, can high levels of pes-
ticide residues remain inside rice grains if not applied according 
to label, are aware of Government regulations, laws, policies, or 
advisories related to pesticide use and do you face any challenges 
understanding pesticide label (Table 2).

Table 2: Awareness Level of Potential Food Safety Risks Related to Pesticide Misuse among Rice Farmers in Regions 5 and 6, Guyana.

Awareness Region Yes No Mean Score
Standard Devi-

ation Awareness Level

Food safety risks 
associated with 

pesticide misuse in 
rice farming

5(n=184) 152 (82.6%) 32 (17.4%) 4.13 1.9 High

6 (n=152) 48 (31.6%) 104 (68.4%) 1.6 2.34 Moderate

5 & 6 (N=336) 200 (59.5) 136 (40.5%) 2.98 2.45 Moderate

In total, 336 rice farmers in Regions 5 and 6 in Guyana were 
interviewed. According to Table 2, 59.5% of respondents are aware 
of the potential food safety risk related to the incorrect use of pes-
ticides and the remaining 40.5% remain unaware. From Region 5 
a total of 184 farmers were interviewed and 152 from Region 6. 
Within Region 5, 82.6% of the farmers said they are aware, there-
by portraying a high level of awareness. In contrast, the level of 
awareness in Region 6 was moderate, as only 31.6% (48 farmers) 
acknowledged these hazards. Based on the data the level of aware-

ness of rice farmers for both Region 5 and 6 was at a moderate level 
(Figure 1). 

Figure 1 revealed that in Region 5, 60% of respondents are 
aware of cancer-related hazards, 29% of reproductive health con-
cerns, and 11% of general health risks associated with pesticide 
overuse. In Region 6, 60% are aware of general health concerns, 
27% of cancer-related risks, and 13% of reproductive health risks 
associated with pesticide overuse. The combined results for aware-
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ness of health risks from pesticide misuse in Regions 5 and 6 are as 
follows: 52.0% of respondents are knowledgeable about cancer-re-
lated issues, 25.0% about reproductive health problems, and 23.0% 

about general health issues, out of a total of 200 responses (Table 
3).

Figure 1: Food Safety Risk Associated with Pesticide Misuse in Rice Farming Identified by Rice Farmers in Region 5 & 6 (Comparison).

Table 3: Knowledge Level of Potential Food Safety Risks Related to Pesticide Misuse among Rice Farmers in Regions 5 and 6, Guy-
ana.

Knowledge Region Yes No Mean Score Standard Deviation Knowledge Level

Pesticide misuse

5 152 (82.6%) 32 (17.4%) 4.13 1.9 High

6 45 (29.6%) 107 (70.4%) 1.5 2.3 Low

5 & 6 101 (30.10%) 235 (69.9%) 1.5 2.29 Low

Washing rice 
before cooking 

remove pesticide 
residues

5 37 (20.1%) 147 (79.9%) 1.01 2.01 Low

6 35 (23%) 117 (77%) 1.14 2.1 Low

5 & 6 72 (21.4%) 264 (78.6%) 1.07 2.05 Low

High level of 
pesticide residues 

remain inside 
rice grains if not 

applied according 
to label

5 167 (90.8%) 17 (9.2%) 4.54 1.45 High

6 78 (51.3%) 74 (48.7%) 2.57 2.5 Moderate

5 & 6 245 (72.9%) 91 (27.1%) 3.65 2.22 High

Government 
regulations, laws, 
policies, or advi-
sories related to 

pesticide use

5 155 (84.2%) 29 (15.8%) 4.21 1.82 High

6 105 (69.1%) 47 (30.9%) 3.45 2.31 High

5 & 6 260 (77.4%) 76 (22.6%) 3.87 2.09 High

Understands Pesti-
cide Label

5 105 (57.1%) 79 (42.9%) 2.85 2.48 Moderate

6 77 (50.7%) 75 (49.3%) 2.53 2.5 Moderate

5 & 6 182 (54.2%) 154 (45.8%) 2.71 2.49 Moderate

Overall average 
mean score

5 2.86 2.01 Moderate

6 2.23 2.34 Moderate

5 & 6 2.56 2.22 Moderate

Table 3 presents an overview of the knowledge of rice farmers 
in Region 5 and 6 as it related to food safety risks and pesticide 
misuse. For knowledge on pesticide misuse, a significant 82.6% of 
farmers in Region 5 said they know about pesticide misuse. When 
compared to Region 6, only 29.6% said they know about pesticide 
misuse. Within Region 5, 20.1% of farmers said that washing rice 
eliminates pesticides, while 80% disagreed. For Region 6, 23% of 
farmers said that washing rice eliminates pesticides, while 77% did 
not share this belief. When farmers were asked if high levels of pes-

ticide residues can remain inside the grain if not applied according 
to the label, 90.8% said yes and 9.2% said no within Region 5. For 
Region 6, 51% of the farmers said yes and 49% responded by saying 
no. In regard to having knowledge of government regulations, laws, 
policies, or advisories related to pesticide use, 84.2% of farmers in 
Region 5 and 23% in Region 6 are knowledgeable. Furthermore, Ta-
ble 3 shows that 93.5% of farmers in Region 5 have knowledge of 
pesticide labels compared to 50.7% in Region 6 (Figure 2).
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Figure 2: Response for Farmers in Region 5 and 6 when asked “What will happen if you harvest your paddy before PHI (Post Harvest Interval)?.

Figure 2 shows that 85% of rice farmers in Region 5 recognized 
that harvesting paddy before the Post-Harvest Interval (PHI) after 
spraying would result in high levels of pesticide residue remaining 
on the paddy, while 15% said nothing would occur. For Region 6, 
59% of the farmers acknowledged that there would be elevated 
levels of pesticide residue, whereas 41% believed that no conse-
quences would arise.

To identify the common pesticide misuse practices and 
non-compliance behaviors among rice farmers in the study area. 
To identify these practices rice farmers in both Region 5 and 6 were 
given a list of pesticide misuse practices and were asked to select 
which practices they would normally engage in.

Discussion
The findings will be explained and supporting evidence from 

other research studies will be compared and contrasted. The level 
of awareness and knowledge of potential food safety risks associ-
ated with pesticide misuse will be the main focus. This chapter will 
also delve into the demographic characteristics, common pesticide 
misuse practices and non-compliance behaviors among rice farm-
ers in the study area, examining if education influences farmers’ 
compliance with pesticide labels and identifying the factors that 
contribute to non-compliance with pesticide labels among rice 
farmers in Regions 5 and 6. Furthermore, it will explain the poten-
tial impact of external advisories, such as from extension officers 
or fellow farmers, on farmers’ adherence to pesticide label recom-
mendations.

The data presented in Table 2 revealed that the majority (92%) 
of the participants were male. This indicated that rice farmers 
across both regions are mostly males. In terms of age, 52% were 
above the age of 46 and 48% were below 46. This demonstrates 
that the population of rice farmers in Regions 5 and 6 is almost 
balanced with both the old and young generation engaged in rice 
farming. As it relates to education, 56% of farmers obtained a pri-
mary level of education and 37% obtained a secondary level. These 
demographic data are similar to a research study done by Jallow, et 
al. (2017) [5], where the farmers in the survey were mainly male 
and the educational data were similar with 69.2% of the farmers 
achieving primary or secondary.

The rice farmers across both Regions 5 and 6 have the basic 
educational background which gives them some ability to grasp 
information and knowledge easier than those without a formal 
education. With 37% of farmers having secondary education, this 
showed that this group of farmers are capable of easily accessing 
information and comprehending what is being taught to them at 
outreach programs and farm school activities. This is supported by 
a research study done by Sumudumali, et al. (2021) [14] where the 
authors stated that those who have a low level of education are less 
knowledgeable about pesticide misuse. Furthermore, as it relates 
to years of experience in rice farming, 76.7% of the farmers across 
both regions had more than 11 years of experience within the rice 
industry. When it comes to farming experience, 68% of the farmers 
in Kuwaiti had between 5-10 years’ experience which is associated 
with significant experience in farming (Jallow et al. 2017) [5]. When 
coupled with age, you can clearly see the relationships that exist be-
tween age and years of experience, with older farmers having more 
experience than farmers below the age of 46. With a majority of 
farmers having this amount of experience in rice farming, this is an 
indication that these farmers at some point in time received train-
ing on pesticide use from Guyana Rice Development Board (GRDB). 
On the other hand, when looking at farm size, 40 % of farmers had 
large farms (more than 50 acres) and 44% had medium size farms 
(11-50 acres). Having farm land in excess of 50 acres is a lot of re-
sponsibility and require a lot of planning and monitoring. The data 
revealed that 55.8% of farmers who cultivates more than 50 acres 
of land have in excess of 21 years of experience in rice farming. This 
confirms to the findings presented in a study where the authors 
stated that farmers gain knowledge through direct experience and 
observation which accumulates over time [12,13].

Conclusion
This study involving rice farmers in Regions 5 and 6 in Guy-

ana has shown that there are differences in the level of knowledge, 
awareness, and adherence to label instructions regarding the use 
of pesticides and their impact on food safety throughout various 
demographics and regions. The revealed that farmers in Region 5 
have a high level of awareness (mean score of 4.13) and farmers in 
Region 6 have a moderate level of awareness (mean score of 1.60) 
toward food safety risks associated with pesticide misuse. The ma-
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jority (60%) of rice farmers in Region 5 identified cancer as the ma-
jor food safety risk related to pesticide misuse while a majority in 
Region 6 (60%) stated general health issues. When assessing the 
level of knowledge, both Regions 5 and 6 displayed a moderate lev-
el toward the associated food safety risks, with an overall average 
mean score of 2.86 and 2.23 respectively. This significant variation 
in awareness may be a result of farmers’ level of education since 
Region 5 has 50% of its farmers attaining a secondary level of edu-
cation compared to the 22% in Region 6 which can be the contrib-
uting cause to accessing and comprehending information regarding 
safe pesticide use. In terms of factors that lead to non-compliance 
with pesticide labels, six (6) factors were identified with technical 
terminology and insufficient training of pesticide labels being the 
most influential factors.
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