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INTRODUCTION
Almost in every farming society across the world, pests and diseases present a 
major obstacle to sustainable agricultural productivity. If left unchecked, pest 
and diseases can result in significant losses in the quality and quantity of produce. 
(Benin et al 2007, Bukenya 2010). In recent years increased human mobility 
as a result of globalization has led to an increase in the occurrence of new 
pests and diseases. (Danielsen et al, 2014) In order to sustain production amid 
these challenges, it is imperative that smallholder farmers employ innovative 
approaches to combating plant pests and diseases. The plant clinic initiative is 
one such innovation, which is helping farmers to find best solutions to their pest 
and disease problems. Modeled on the human health concept, a plant clinic is a 
facility where farmers take samples of their affected plants to agronomists and 
extension agents who diagnose and recommend best management measures 
(Bandara &Kulatunga 2012, Danielesen et al 2014) In its simplest form, a plant 
clinic operates in same way a health center does for humans. Consultations 
usually take place once a week or once a fortnight at a public place such as a 
market, a village square or a trading center on a designated clinic day.

Since its introduction about three years ago, the plant wise initiative has 
registered some successes which include increased awareness and skills among 
farmers on issues related to plant health as well as best practices in handling of 
pesticides. The clinics have also enabled farmers to have access to high quality 
and unadulterated pesticides through linkages with input suppliers. Despite 
these successes however, it has been observed that there are notable differences 
in the level of participation in plant clinics between male and female farmers. 
Spot visits to some clinic sessions have revealed that the majority of farmers who 
come to the clinics are males. A similar observation was also made in the 2015 
plant clinic annual report where only 852 female farmers were reported to have 
attended plant clinics compared to 1482 male farmers.
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This study investigated the factors influencing farmer participation in plant 
clinics. The study attempted to answer the following questions: What are the 
factors determining farmer participation in plant clinics? What are the challenges 
faced by male and female farmers when accessing plant clinic services? What 
are some of the suggestions or recommendations for improving plant clinic 
services? Understanding dynamics of farmer participation in plant clinics and 
other extension services among male and female farmers will provide insights 
for effective and better implementation of the plant clinic initiative and other 
agricultural extension programs in Malawi.
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METHODS
Data used for this study is derived from a survey conducted in selected districts 
implementing the plant clinic initiative between June and July 2015 by the 
Department of Agricultural Extension Services in collaboration with Self 
Help Africa. The study area consisted of 4 districts namely Mzimba, Lilongwe, 
Salima, and Thyolo. These districts are part of the 7 districts across the country 
implementing the plant clinic initiative. In each of the sampled districts, 3 
Extension Planning Areas (EPAs) were purposely selected to participate in the 
study with exception of Lilongwe where 5 EPAs were selected. Only EPAs where 
a plant clinic had been established were selected to participate in the study. In 
Lilongwe district more EPAs were included in the study due to the fact that it is 
big in size and has more plant clinics than the other districts. 

The study respondents included a total of 423 farmers (209 males and 214 
females) randomly selected from each participating EPA, 20 (4 females, 16 
males) plant clinic facilitators (also called plant doctors) and 4 district plant 
clinic coordinators. Information was also collected from plant clinic coordinators 
operating at national level. 

Data was collected using pre-tested questionnaires that were administered to 
all the survey respondents.  The farmer questionnaire included a wide range of 
information such as gender of respondent and household head, educational level, 
occupation, ownership of asserts, crops grown by the household, perceptions on 
the impact of plant clinics and general agricultural extension services in the area. 
The questionnaire also included some questions that enabled farmers to explain 
their experiences with the plant clinic initiative in the study area focusing on 
issues such as knowledge of its existence, perceptions on its effectiveness in 
addressing their farming problems as well as challenges faced when participation 
in the program.
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The Plant Clinic Facilitator and District Plant Clinic Coordinator questionnaire 
on the other hand collected information on their perceptions on the impact of 
plant clinics, challenges faced by both extension workers and farmers with plant 
clinics and recommendations for addressing the challenges. 

Other additional information on plant clinics were obtained from an extensive 
review of both published and non-published literature on plant clinics and 
agricultural extension in Malawi. 

Data analysis methods
The collected data was analyzed using the Statistical Package for Social Sciences 
(SPSS) 20.0 program. Descriptive statistics such as frequencies and percentages 
were used to examine the general trends in the data. To identify factors that may 
influence farmers’ participation in plant clinic activities, a logistic analysis was 
carried out. The dependent variable “farmer participation” was dichotomized 
by assigning a value of 1 if the farmer indicated that he or she is participating 
and 0 if otherwise. This was informed by past studies on farmer participation 
in agricultural programs and adoption of technologies. (Thangata & Avalapati, 
2003; Ayuk, 1997; Lise, 2000 and Kassie et al ). The factors hypothesized to 
influence farmer participation are summarized in table 1 below. Given the 
hypothesized factors influencing participation in plant clinics as explained 
above, the model used to estimate the parameters in the study was: 

E(Yi)= α+β1gender + β2age+ β3hhsize+ β4literacy+ β5assertownTV

+ β6assertownPhone+ β7maritalstat+e

where Yi is the dependent variable “participation” measured by looking at 
farmers participation in plant clinics; α is the constant; βs are the coefficients 
of each explanatory variable and e represent errors due to the unobservable. 
The explanatory variables were explored further on the basis of key informant 
interviews conducted with extension officers, district coordinators and selected 
farmers. The table below presents the variables included in the regression 
analysis.
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Variable name Description
Age Age of household head
Gender Gender of respondent 1 f male, 0 if female
Marital status Marital status of household head 1 if married 0 if otherwise
Household size Respondents household size
Literacy levels Literacy level of household head 1 if illiterate 0 if otherwise
Land ownership If the household owns land 1 if yes 0 if otherwise
Assert ownership Respondent assert ownership1 if yes 0 if otherwise. For this 

variable, respondents were asked to mention if they owned a 
TV, radio or mobile phone. Ownership of these asserts were 
taken as a proxy for income

Table 1: explanatory variables included in the analysis
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RESULTS AND DISCUSSION

Socio economic characteristics of survey respondents
Survey respondents included a total of 423 respondents of which 209 (49.4%) 
were males while 214 (50.6%) were females. The majority (76%) of the 
respondents were married. The age of the respondents ranged from 18 to 89 
years with an average age of 42 years. 

In terms of education level, it was noted that the majority of the respondents 
89% (92% males and 80% females respectively) were literate having attended 
school at least up to primary school level. The fact that most of the respondents 
in the study are literate is important as it creates an opportunity for ease of 
understanding of extension messages. 

The main occupation for almost all of the respondents (95.5%) was farming, 
while a small proportion reported that they rely on off farm employment 
activities, which ranged from selling various merchandise or vending, carpentry, 
and operating bicycle taxis. The most commonly grown crop in all the study areas 
included maize, cassava, groundnuts, pigeon peas, sweet potatoes, vegetables and 
cowpeas. Farm sizes ranged from 0.04 hectares to 8 hectares with an average of 
1.5 hectares. The majority of farmers who reported land holdings larger than 1 
hectare were from Mzimba and Lilongwe districts while those from Thyolo had 
smaller land holdings. The table below summarizes some of the socio economic 
statistics for the survey respondents.  
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Variables Male Female Total

Gender of respondent 209 (49.4%) 214 (50.6)

Gender of the household head 303 (71.6%) 120 (28.4)

Education level of household head 

No schooling

Some primary education

Some secondary education

Tertiary education

23 (7.6%)

207 (68.3%)

69 (22.8%)

4 (1.3%)

23(19.2%)

87 (72.5%)

10 (8.3%)

0 (0%)

46 (10.9%)

294 (69.5%)

79 (18.7%)

4 (0.9%)

Education level of spouse

No schooling

Some primary education

Some secondary education

Tertiary education

51 (17.2%)

202 (69.4%)

37 (12.5%)

3 (1.0%)

9 (20%)

24 (53.3%)

12 (26.7%)

0 (0)

60 (17.5%)

230(67.3%)

49 (14.3%)

0 (3%)

Main occupation of household head 287 (94.7%)

16 (5.3%)

117 (97.5%)

3 (2.5%)

404 (95.5%)

19 (4.5%)

Table 2: explanatory variables included in the analysis

Plant clinics in Malawi
The plant clinic initiative was rolled out in Malawi 2013 as a collaborative 
effort between the Center for 
Agriculture and Biosciences 
International (CABI), the 
Ministry of Agriculture Irrigation 
and Water Development and 
Self Help Africa Malawi. These 
institutions coordinate the 
implementation of plant clinic 
activities through selected 
district agricultural offices across 
the country. The clinics usually 
are located at a busy market or A Plant Clinic in session at Phirilanjuzi market in Lilongwe
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trading town and operate on fortnightly basis depending on the availability of 
the extension worker. 

On a typical clinic day, a plant doctor sets up a consultation platform usually 
consisting of a set of tables and waits for farmers to bring various crop samples 
for advice. When the farmer brings the samples of the diseased plants, the 
extension worker then diagnoses the problem and recommends an affordable 
locally available solution that a farmer can use to manage it. In most cases 
farmers are advised to use traditional pest and disease control methods as a first 
line of treatment as opposed to use of chemicals. In the case where a traditional 
control method had been deemed not effective, farmers are referred to agro 
dealers where they can buy recommended pesticides befitting their problem. 
So far there are total of 47 plant clinics across the country established under 
the coordination of either the Ministry of Agriculture or Self Help Africa. The 
table shows the number of plant clinics and corresponding number of trained 
extension workers and district level coordinators who manage them. 

District No of Clinics No of trained 
plant doctors

No of coordinators

Lilongwe 9 14 2
Mzimba South 6 13 1
Salima 5 11 1
Ntcheu 6 10 1
Mzimba North 5 10 1
Balaka 6 12 1
Thyolo 5 10 1
Dowa 5 9 1
Total 47 89 9

Table 3: Number of plant clinics in Malawi

Farmer participation in plant clinics
In order to determine farmer participation in plant clinics, survey respondents 
were asked to indicate if they had ever taken a plant to a clinic. Those that indicated 
to have ever taken a plant sample to a clinic were classified as “participants” 



Farmer Participation In Plant Clinics In Malawi 9

while those that had never taken a plant sample to a clinic were classified as “non 
participants.” The table below presents a summary of farmer participation in the 
plant clinics by gender. 

Male Female Total
Have you ever taken a plant to a plant 
clinic 

Yes 140 (71.4%) 56 (28.6%) 196 (46.3%) 
No 163 (71.8%) 64 (28.2%) 227 (53.7%)

Table 4: Farmer participation in plant clinics

The survey results indicate that 46% of the respondents indicated to be 
participating in plant clinic activities, while 53.7% were not.  The results further 
show that participation seemed to vary by gender with more men participating  
(71.4%) more than the women (28.9%) respectively. The increased participation 
of men in plant clinic activities can be due to the fact that men tend to be more 
mobile hence make more visits to the market places where the clinics are held as 
opposed to women who tend to stay at home. 

When asked about the reasons for participating in plant clinics, the majority of 
both male and female respondents (63.2%, and 55.1% respectively) mentioned 
gaining more knowledge about management of pests and diseases as the major 
reason for participation. Other reasons that farmers indicated for participating 
in plant clinics included: to get knowledge about better methods of farming, 
acquire skills on use of pesticides and interact with fellow farmers. This means 
that about from dealing with plant health issues, the clinics present a very good 
opportunity for the extension worker to disseminate other extension messages. 
The table below provides a summary of the reasons for participating in plant 
clinics listed by the respondents.
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Reason for participation Male Female
Acquire knowledge about management of pests and 
diseases

132 (63.2%) 118 (55.1%)

Acquire knowledge and skills on better methods of 
farming

Interact with extension worker

Interact with fellow farmers

Just to see what happens at a clinic

51 (24.4%)

16 (7.6%)

5 (2.4%) 

5 (2.4%)

49 (22.9%)

12 (5.6%)

33 (15.4%)

2 (0.9%)

Table 5: Farmer reasons for participation in Plant Clinics by Gender

Farmer awareness about plant clinics 
Results showed that out of the 423 smallholder farmers interviewed, only 53.7% 
were aware about plant clinics. Awareness about the plant clinics also varied 
by districts with Lilongwe showing higher awareness levels (36%), followed by 
Mzimba (22.9%), then Thyolo (20.7%) and was lowest in Salima (19.8%).  Higher 
awareness levels in Lilongwe could be explained by the fact that the program has 
been implemented in the district for a longer period than the other districts 
hence more farmers have been reached with awareness meetings and trainings. 

District Are you aware of plant clinics 
Yes No Total

Salima 45 (19.8%) 46 (23.5%) 91
Mzimba 52 (22.9%) 40 (20.4) 92
Lilongwe 83 (36.6%) 67 (34.2%) 150
Thyolo 47(20.7%) 43 (21.9%) 90

Table 6: Awareness about plant clinics

There were significant differences on awareness levels among male and female 
respondents with 75.8% of the male respondents and 57.4% of the female 
respondents expressing that they were aware of the existence of plant clinics in 
their areas respectively.
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In terms of sources of information about the plant clinics, survey respondents 
indicated that they knew about the plant clinics through extension workers, 
friends and relatives, and lead farmers. (Figure 2) 

Figure 1: Sources of information about plant clinics

Farmer perceptions about plant clinics

From the survey, 80.9 % of the smallholder farmers who had brought samples 
to the clinic indicated that they were generally satisfied with the services. It was 
heard that extension workers managing the clinics were friendly, approachable 
and very helpful. Farmers also mentioned that the resource materials at the 
clinics were very useful in identification of parasites and diseases. A few famers 
(9.5%) however expressed dissatisfaction with the plant clinic services Some of 
the reasons given for the dissatisfaction included: clinics not being open when 
needed, unfriendly opening times, and unavailability of chemicals. 
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Farmer access to extension services
The study also set out to investigate how male and female farmers’ access extension 
services. Studies have shown that access to extension services significantly 
influence farmer participation in agricultural development programs. (Kwayu 
E., Sallu S., & Paavola J. 2014). 

Frondel et al, 2012 notes that access to information helps the farmer to either 
confirm or dismiss their positive or negative views about a development 
program. Availability of information about a program is therefore very crucial 
in determining whether or not farmers participate in an agricultural program. 

In this study respondents were asked to indicate types of extension available 
to them. Survey results indicate that the most common types of extension 
accessed by the survey respondents include: individual extension, on farm 
demonstrations, field days, radio and meetings. 

Household Member Individual 
visits

On farm 
demonstrations

Field days Radio Meetings

Household head 63% 29% 20.7% 4.3% 55.4%
Spouse 45% 27% 8.5% 2.3% 52.4%
Male child 4.3% 2.6% 0.7% 0.9% 46.2%
Female child 2.1% 1.7% 0.7% 0.7% 34.7%

Table 7: Access to agriculture extension

The survey results indicate that individual visits and meetings were the most 
popular extension methods where accessed by the respondents. It was also noted 
that in terms of distribution, the household head was getting more access to 
extension messages particularly through individual visits. This is understandable 
since whenever the extension worker calls on a house, he or she firstly meets the 
household head as opposed to meeting the other members of the household. 
It is therefore recommended that extension workers use a variety of extension 
methods to ensure that extension information is accessible to everyone. 
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CHALLENGES TO FARMER PARTICIPATION IN PLANT CLINICS
Survey respondents were asked to list the challenges deterring people’s 
participation in plant clinic activities. Some of the highlighted challenges 
included limited awareness about the clinics, unavailability of chemicals at the 
clinics, long distances to places where the clinics are located, lack of agro dealers 
with recommended pesticides, and limited opening days for the clinics. The 
figure below summarizes the challenges farmers face with plant clinics. 

Figure 2: Challenges to accessing plant clinics

Long distances to the clinic
78% of the survey respondents mentioned long distance to clinic locations 
as the biggest challenge to accessing plant clinics. By design, plant clinics are 
established at a trading center or busy market place. In some districts it was 
noted that these trading centres are located very far from villages where farmers 
live. The problem of long distance was particularly felt more by female farmers 
who usually have multiple roles at the household apart from farming. One of 
the female farmers from Bvumbwe in Thyolo had this to say: ‘Zoona zipatala 
zambeu ndi zabwino popeza timapatsidwa ulangizi wabwino wosamalira 
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mbeu, ndipo ndikoyamba kukhala ndi zipatalazi. Koma monga ine, chipatala 
chapafupi nane ndi kwa Bvumbwe komwe kuli ma kilomitala 8 kuchokera pano. 
Zimanditengera ola imodzi ndi half kukafika kumeneko. “(Yes, the clinics are a 
very good initiative as they help us to get advice on plant health which is the 
first of its kind in our farming history. However, my nearest clinic is located at 
Bvumbwe main market, which is over 8km away! It takes me about an hour and 
half to reach the clinic. This becomes difficult when one has to carry a heavy 
plant sample like a banana sucker to the clinic.)”

Limited awareness of the existence of the plant clinics
As indicated earlier, the study revealed that fewer farmers were aware about 
the existence of the plant clinics. Awareness of about a technology is one of the 
critical steps in the adoption process. Farmers can only adopt a technology if 
they are aware about it. It was recommended that more awareness be made to 
farmers about the existence of plant clinics to enhance their patronage. 

Unavailability of chemicals at Plant Clinics
Some of the farmers that had ever taken a plant to a clinic mentioned 
unavailability of chemicals at the clinic as one of the things affecting their 
effectiveness. Farmers felt that it would have been better if the plant doctors 
could be stocking chemicals just as the village veterinary assistants do. One of 
the female farmers from Ntambanyama in Thyolo had this to say on availability 
of the chemicals at the clinic: “Zikanakhala bwino akanamapereka mankhwala 
ku chipatala cha mbewu ngati momwe amatipatsira kuchipatala komwe anthu 
timapita. Nanga munthu kupita kuchipatala kukangolandira ulangizi okha basi?’ 
(It would have been better if the plant doctors were stocking drugs just like the 
doctors do at hospitals or Veterinary Assistants. It is very awkward to take a 
patient to a doctor and be told to get treatment elsewhere after diagnosing the 
disease) 

While it may be appropriate for the extension worker to start stocking chemicals, 
it is generally felt that this should be done with caution as it might compromise 
extension work. 



15Farmer Participation In Plant Clinics In Malawi

Few clinic-operating days 
By design, plant clinics are usually held once a fortnight usually coinciding with 
a market day. For some farmers this was problematic as it means farmers can 
only take the plant to the clinic on a specific day. Most of the farmer felt it would 
have been more convenient if one was able to take the plant immediately he or 
she sees symptoms of a disease of pests as opposed to waiting for days until the 
clinic opens.

It was recommended that the resource permitting it would be better if extension 
workers could increase the frequency of clinic days from once a fortnight to 
weekly. It was also recommended that clinics be conducted at times convenient 
for women such as late afternoon when their household chores are at the lowest 
peak.
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DETERMINANTS OF FARMER PARTICIPATION IN THE 
PLANT CLINICS

A logistic regression was performed to ascertain the effects of age, gender, 
marital status, household size, literacy level, farm size, and assert ownership 
in participation in plant clinic activities. The logistic model was found to be 
statistically significant X2 (9) 26.959, p<0.005.

Variables B S.E. Wald Exp (B)
Age 0.942 0.260 -13.109 2.564
Gender - 0.165 0.53 - 0.002 0.990
Marital status - 0.10 0.253 0.10 0.035
Household size 0.371 0.328 1.1203 1.153
Literacy level 0.35 0.342 0.325** 1.239
Land ownership 0.284 0.176 2.432** 1.734
Assert ownership TV 0.215 0.377 7.763 1.881

Assert ownership phone 0.632 0.227 0.497 1.175
Assert ownership radio 0.161 0.229 14.292 0.097

**Significant at p<0.05

negelkerke r square = 0.82

hosmer and lemeshow test 3.383 (9df)

Model X2 (9) 26.959, p<0.005

Table 7: Regression results for farmer participation in plant clinic activities

Explanatory variables gender of household head and marital status had negative 
expected coefficients while all the other variables expressed positive values. 
Only two variables literacy level and farm size were found to be significant in 
the analysis. This means that other variables held constant, farmers will be more 
willing to participate in innovation platform activities if they have secure land 
ownership; are more experienced in farming by age; are literate; and have some 
household assets.
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These results were further collaborated through findings from key informant 
interviews and focus group discussion with the farmers. The section below 
discusses the outcome of the analysis. 

Gender is a key factor that affects participation of women in development 
programs. In this model the variable gender had a negative coefficient value 
meaning that on average women will be less active in plant clinic activities. 
This is understandable since women usually face challenges to participate in 
development activities since their time is usually shared with the need to meet 
household chores such as fetching water, food preparation and childcare. In 
the case of the plant clinics it was noted that most sessions are conducted on a 
market day either early in the morning or late in the afternoon for late afternoon 
markets. Such times might be problematic for women as they are the same times 
when the household labor demand is at its highest i.e cleaning the house, and 
preparation of breakfast or dinner.

The variable age had a positive influence on the dependent variable in the model. 
This means that older farmers are more likely to participate in plant clinic 
activities than younger farmers. Older farmers will therefore be more willing 
to take plant samples to plant clinics than younger farmers. Most young people 
these days do not find farming as attractive as is with other types of employment. 
Focus group discussion with both old and young farmers revealed that most 
young people feel shy to be seen walking with a plant sample as they are going 
to the clinic. 

Household characteristics such as education level of the household head, land 
ownership and household size may have an influence on farmers’ participation 
behavior in agriculture programs. Farmers with formal education are perceived 
to portray better attitudes towards learning since they are more aware of the 
benefits of modern technologies than illiterate farmers. Studies have also shown 
that educated farmers have greater ability to decode information and have 
tendency to look for appropriate technologies that can help solve their farming 
challenges. Kassie et al 2011, Pender J and Gebremedhin, 2007). 
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In terms of land ownership, studies have shown that better tenure security is 
an important factor in determining whether or not a farmer will participate 
in a development program. Farmers with secure land tenure tend to make 
longer-term investments on the land as they are assured of the benefits of such 
an investment. (Kassie and Holden 2007) Farmers who own land are therefore 
more likely to take their farming seriously such that they will be more willing to 
take their diseased plants to the plant clinic. 

In our model variables both variables (literacy level, land ownership, household 
size) portrayed positive influence on the dependent variable thus it can be 
concluded that literate farmers; those cultivating on own land and those with 
more household members are more likely to participate in plant clinic activities.

The variables assert ownership had a positive influence on the dependent 
variable. Survey respondents were asked to state whether the household owned 
a television set, a radio, or a mobile phone. The variable was included because 
it was hypothesized that a household with at least one of these asserts will be is 
considered wealthier in most rural societies. Wealthier households would have 
better abilities to finance recommended crop management practices as opposed 
to poor households. Again a household with the above asserts are more likely 
to be reached with information about plant clinics through messages sent via 
ICT extension than those without. Such messages enhance farmer likelihood to 
participate in innovative extension activities. 
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CONCLUSION
The study reveled that there are a number of factors that can influence farmer 
participation in plant clinic activities. It was noted that several factors can 
affect farmer participation in plant clinics. These factors include availability 
of information about existence of the plant clinics, distances to places where 
the clinics are hosted, frequency and times of clinic sessions, and farmer 
characteristics such as gender, age, land ownership, literacy levels, and assert 
ownership. Participation of women in the plant clinic was also noted to be low 
when one considers the multiple roles women have on the household. 

The study also noted some challenges that are affecting the implementation 
of the initiative. The study has suggested several recommendations that 
can be employed to improve farmer participation in clinic activities. These 
include increasing awareness about the program, increasing number of days 
clinic sessions are held, and establishment of mobile clinics. It has also been 
recommended that special considerations need to be made for women farmers 
if we are to enhance their participation. These considerations might include 
changing clinic session times to meet women labor demands, and targeting 
women groups with tailor made extension messages. 
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