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EXECUTIVE SUMMARY

Fall Armyworm (FAW) (Spodoptera frugiperda) is a disastrous pest on food crops mainly maize which is the most
staple food crops in Africa including Kenya. Since its first arrival in the country by 2016, a lot of crop yield losses
had been experienced by smallholder farmers who rely on maize crop as their main nutritional supplement. To
assess smallholder farmers’ perspective on management of fall armyworm in Bomet County, Kenya, a baseline
survey was done in five maize growing sub-counties of Bomet County in Kenya. A total of 384 households with 9
Self Help Groups (SHG) of smallholder farmers were sampled from different agro-ecological zones in order to
understand their perspective on management. A structured questionnaire and checklist were used to envisage
initial responses towards FAW on management. This study showed an ad hoc reaction by smallholder farmers’
on FAW management pathways where a faster means of ridding off any new invasive pest was used. Results
indicated a statistical significant association on FAW information and awareness (y*=.392(1), p<.001) while
pesticide usage was significant (y’=14.479(1), p<.05) and effectiveness. Alternative integrated pest management
options were significant (N=51, p< 0.05). Farmers adopted strategies of early land preparation, crop
intercropping and local varieties planting as a management of FAW (p<.001). The study concluded that
smallholder farmers’ own FAW management strategies gave them enough food security and were safe towards
the environmental. There is need to interrogate further on farmers’ own management strategies in order to give
a scientific recommendation and do an up-scaling of the study findings to other regions of the country.

INTRODUCTION

The emergence and rapid spread of the fall armyworm (FAW) Spodoptera frugiperda in Africa seriously has
threatened the food and income security of millions of smallholder farmers (Day et al., 2017; FAO 2017; Birhanu
et al., 2018). Fall armyworm’s major preference for maize, a staple food for over 300 million African smallholder
farm families, posed a threat to food security, nutrition and livelihoods (Goergen et al., 2016; Sunderland et al.,
2013; Kalleshwaraswamy et al., 2018; Rwomushana et al, 2018; Frédéric et al., 2019; Banson et al., 2020). The
immediate reaction of governments in Africa including Kenya was to invest in chemical pesticides and their use
remains the main farmers strategy to control the FAW (Wyckhuys and O'Neil 2007; Kumela et al., 2018; Birhanu
et al, 2019). Smallholder farmers do not generally have a lot of experience with pesticides use and safe
management where they often apply them incorrectly or unsafely, threatening their own health and jeopardizing
the sustainability of the environment (Wyckhuys et al., 2006; Kabeer, 2008; Raudsepp-Hearne et al., 2010;
Wyckhuys et al., 2010; Damalas et al., 2011; Leeuwis C., 2013; Kebede 2014; FAO 2017; MoA 2018). Research
studies have shown that crop pests build up resistance to chemical pesticides that are commonly sprayed but
farmers have their indigenous knowledge (IK) measures on how to control these new invasive pests either by use
of cultural or botanical management (Kebede 2014; Wyckhuys ef al., 2010; FAO 2017).

Most research done on agriculture did not involve smallholder farmers and failed to take cognizance of
smallholder farmers’ strength in indigenous knowledge towards management of crop pests (Van Huis ez al., 1997;
Williamson et al., 2003; Wyckhuys et al., 2010; Okali 2012; Abebe ef al., 2013; Kebede 2014; Komba et al.,
2018; Sharifzadeh et al., 2018; Birhanu et al., 2019). In Kenya, FAW is here to stay and there is need to look for
appropriate measures including smallholder farmers IK technologies so as to manage FAW. The objective of the
current study was to assess smallholder farmers’ perspective on management of fall armyworm in Kenya. It was
hypothesized that smallholder farmers have no effective management strategies against FAW based on collective
or individual perceptive. The results helped in defining and documenting options to manage FAW as used by
smallholder farmers’ which are resilient towards food systems and sustainable environment in Kenya.
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Figure 1: Pre-Testing of Questionnaire- Njoro County

METHODOOGY AND SAMPLING PROCEDURES

Kenya’s main staple crop (maize) is grown in many counties with different agro ecological zones (AEZ) starting
from the coast lowlands (1-1250 meters above sea level (masl)) to the high potential highlands (>2100 masl
(Appendix 1). The study used a cross sectional study design to select households (HHs) and farmers Self Help
Groups (SHGs). A sample frame was achieved by getting different HHS sub-county classification lists from the
Ministry of Agriculture’s Extensions (MOA). Names of Self Help Groups (SHGs) were also fronted with priorities
given on those groups whose group were officially registered and group members were engaged in crop farming.

To get a fair HHs and SHG sample representation, a probability proportional sampling method was applied for an
apt representative sample size for each sub-county ranging between a minimum of 63 HHs to 100 HHs and 1
SHGs of either male alone, female alone, mixed male and female or youth totaling to 9 SHGs. Using appropriate
local languages and national language (Kiswahili), the questionnaires were discussed with SHG farmers at their
farm meeting places and their responses recorded. The discussions of SHGs relied on their resourcefulness and
aptitude of the members on how they recalled previous farming activities and other relevant information.

PRE-TESTING AND DATA COLLECTION
Pre-Testing

The research questionnaires were pilot tested by researchers in Kamwaura Ward; Njoro Sub-county in Nakuru
County where samples of 30 questionnaires were enumerated (fig. 1). The researchers used the pre-testing exercise
to train the enumerators on the data collection tools, validated the instruments with the extension officers,
community leaders and field enumerators. The difficulties that were identified during the piloting exercise were
documented and changes were subjected to necessary corrections and adjustments of the instruments that
increased their validity and reliability.

Data Collection:-The developed questionnaire was administered to different HHs within 5 sub-counties
of different agro-ecological maize growing zones of Bomet County (fig. 2). In order to enhance reliability and
validity of data obtained from the enumerated respondents; methodological triangulation was used that gave
appropriate information about the target population.
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There were classifications of crop production based on agro ecological zones (AEZ) within the five sub-counties
in Bomet County. The roles of men and women smallholder farmers in the various farm activities, their access to

Sample Estimate within Sub- County (N= 384)
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Figure 2: No of Sampled Households

farm resources, and the control of income generated from the farm were extracted. The access of both men and
women smallholder farmers to extension services and credit facilities were analysed. The constraints faced by
both men and women on the crop production chain were established during both the individual household surveys
and farmer group discussions. The discussions were either conducted in the local languages with the help of a
translator or there was use of an alternative language which the respondents were familiar with.
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Figure 3: Interviewed Self Help Group per Sub-County

The data collection on SHGs involved either a single or double SHGs at each of the study site. Separate SHGs
were enumerated by clustering them in age groups while separating women, men and youths SHGs by Likert age
of 18-35 years, 36-45 years, and 46 years and above enabling a cross-referencing and verification from the views
given by the smallholder farmers. The results of SHGs together with those of the HHs baseline survey provided
essential information that guided in answering the overall study objective on assessing smallholder farmers’
perspective on management of fall armyworm in Bomet County, Kenya.

RESULTS AND DISCUSSIONS
Sample Characteristics

The surveyed respondents were all smallholder farmers who practiced maize production as their main staple crops.
The result showed homogeneous membership goals (93%) where members were collectively drawn to joining
groups with one basic agenda either to benefit from “free food for all” (65%) or to have a merry-go-round where
they supported each other with little finances from their table banking (35%). This implied that joining SHG had
a personal motivation and not crop pest management including FAW.

Smallholder Farmers Awareness about FAW

During the time of the field survey (2017-2018), 78% of sampled SHG farmers had received information about
FAW and were able to compare its larval stage signs with other crop pests. In this study, receiving information

Volume-7 | Issue-6 | June, 2021

12



=iJRDO

IJRDO - Journal of Agriculture and Research ISSN: 2455-7668

was referred to as smallholder farmers knowing to differentiate the physical appearance and damage caused by
FAW on maize crops and the best management options used for control of FAW.

Source of Information on FAW Management

Extension Agro-Vet Neighbors Radio TV Newspaper Others-
Research,
University

B Male ®Female

Figure 4: Source of FAW Information by Gender

The results showed (fig. 3) respondents had information on FAW management with a significant difference on
gender correspondence between male (3?=14.479(1), p<.001) and female farmers (}*(1) =.392, p<.001). There
was a significant association by gender on pesticide information sourcing and use within different media platforms
(%*=24.039(6), p<.05). Lack of not having enough information on pesticide use (p<.05) affected both genders
equally prompting use of cultural and botanical methods (p<.001).

Smallholder Farmers’ Management Recourse to the effects of FAW

Smallholder farmers had a variety of options towards management of FAW where management strategies were
undertaken in an ad hoc way, with mixed results. The study findings indicated pesticide usage as the main FAW
management practices (86%) mustered (no documented data) during the SHG meetings. The gender indicator
results showed 48% male SHGs, 20% female SHGs and 60% Mixed SHGs and opted for chemical use as a coping
strategy while 8% Youth SHGs were mainly service renders (spraying). This showed a strong association
(%*=21.861(2), p<.001) between male and female farmers towards FAW management.

Due to costs implications and no more free subsidized chemicals from the government, smallholder farmers
resorted to alternative pest management option which involved cultural and botanical management. The cultural
options that were conveniently used were early land preparation, use of local maize varieties, crop intercropping
and crop rotation while botanical controls were sand, ash, detergent and peppers.

Smallholder farmers made choices over unconventional FAW management strategies where each management
options were either individually influenced or group oriented. The study found that 78% of SHGs opted for at
least one or more different management options towards food systems resilience and sustainable environment.
Statistically, the result showed a significant difference between different genders and different management
options (p<0.001) while managing FAW. The result had a gender bias where 38% of female in SHG resulted to
either spiritual prayers or taking risks by waiting for natural interventions like rainfall. There were significant
differences on gender between female and male farmers towards spiritual prayers as an alternative FAW
management strategy (yx>=43.115(3), p<0.001).
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FAW Management Options by Gender
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Figure 5: Management Options by Gender

Conclusions and Recommendations

This study showed that smallholder farmers had a variety of options towards management of FAW which required
thorough research and recommendation. The source of information was a major fortress in controlling FAW used
by smallholder farmers’ thus there is need for a continuous updating of information sources in regard to emergence
of any new crop pest. There is need to target the right gender during information dissemination as the results
indicated a gender difference on receiving FAW information. Smallholder farmers opted for local varieties as a
measure for food systems resilience and used botanical management as a sustainable method for the environment.
The study concluded that smallholder farmers” own FAW management strategies gave them enough food security
and were safe towards the environmental. There is need to interrogate further on farmers’ own management
strategies in order to give a scientific recommendation and do an up-scaling of the study findings to other regions
of the country.
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Appendix 1: Map of Kenya Showing Study Sites
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