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Abstract 
This study examined the effects of pest management advice given at village-based plant 
clinics in selected regions of Ethiopia on three key crops grown and brought to plant clinics in 
the study areas: maize, potato and tomato. The results showed that while there is reduction 
in use of pesticides among farmers, which can be taken as a positive outcome, there has been 
an increasing trend in the use of other inputs such as fertilizer and improved seed varieties. 
Farmers demonstrated better knowledge and practices regarding pesticide use following the 
plant clinic visit, especially with regards to use of personal protective equipment (PPE) and 
disposal of empty pesticide containers. They also spent less on pesticides as they started 
adopting non-chemical pest management options. Indicative results reveal a significant 
increase in maize, tomato and potato yields and farmers’ income after visiting plant clinics, 
although this cannot be entirely attributed to plant clinics. The findings suggest that village-
based plant clinics enhance farmers’ access to information on sustainable management of 
plant health problems resulting in increased farmer productivity and income. 
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Introduction 
Agriculture, characterized by smallholder farmers and subsistence farming, is the mainstay of 
the Ethiopian economy and a major source of livelihood for the majority of the population. 
However, efforts to raise production and productivity of the sector is faced with several 
challenges including crop pests and diseases. Damage caused by crop pests affects not only 
production and productivity, but also compromises product quality, marketability and ultimately 
the income of the farming community. It has been reported that in Ethiopia, estimated pre-and 
post-harvest losses due to pests range between 30% and 50% (Shiferaw et al., 2016). Pest 
damage at global level causes an estimated loss as high as 40% of annual crop production 
(Savary et al., 2019). Reducing crop losses due to pests and diseases, and increasing 
agricultural productivity is critical to improving smallholder farmers’ livelihoods and enabling 
countries to meet the United Nations Sustainable Development Goals 1 and 2 (no poverty, 
zero hunger). However, in order to reduce crop losses, farmers need access to timely and 
relevant advice on crop health problem management (Tambo et al., 2020) through effective 
agricultural extension services.  

Although Ethiopia is said to have a high concentration of frontline extension staff1 (Ragasa et 
al., 2013), as well as local structures such as farmers’ training centres (FTCs), there are 
obvious gaps in the conventional extension system in terms of providing practical plant health 
advice to farmers (MoANR, 2016). Countries, including Mozambique, Malawi, India and many 
Latin American countries now focus on the provision of extension services to farmers through 
a pluralistic approach (Chowa et al., 2013; Gêmo et al., 2013; Singh et al., 2013; Klerkx et al 
2016; Masangano et al., 2017) that involves both public and private sectors. Plantwise, 
through its community-based plant clinics offers an alternative approach to address some of 
the critical gaps in plant health advisory services and forms part of a pluralistic extension 
approach (Negussie et al., 2017). Plant clinics are primary plant health care services that 
operate in readily accessible places such as local markets, villages, cooperative centres or 
FTCs (Bentley et al., 2009; Negussie et al., 2017). In Ethiopia, plant clinics run on a weekly or 
fortnightly basis. Farmers take samples of their affected crops to trained extension officers 
(known as plant doctors) and receive diagnostic and advisory services on how to manage the 
problems. In Ethiopia, Plantwise builds the capacity of field-based government extension staff 
to run plant clinics and serve as plant doctors through innovative training on pest diagnosis 
and giving good advice to farmers. Thus, the Plantwise approach uses the existing 
organizational structures for synergy in improving advisory service delivery for improved plant 
health management (Danielsen et al., 2013; Negussie et al., 2017). The village-based plant 
clinics provide a service that is demand-driven by farmers, and provides information and 
advice on the key crop problems that the farmers face (Negussie et al., 2017). The advice 
given at plant clinics is guided by integrated pest management (IPM) principles, and focuses 
on the provision of safe, economic and practical recommendations (Danielsen et al., 2013).  

In Ethiopia, community-based plant clinics were launched in late 2013 through the 
establishment of eight pilot clinics in the Oromia region. Further plant clinics were established in 
Tigray and Amhara regions in 2014, in the Southern Nations Nationalities and Peoples region 
in 2017 and Dire Dawa Administrative Council, Benshangul Gumz and Sidama regions in 
2019. Additional plant clinics have been established in Oromia, Tigray and Amhara since 2014 

1There are three agriculture development agents (for plant science, livestock and natural resources) in each rural kebele 
(village).  
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as the programme expanded in response to government demand. There are currently about 
200 community-based plant clinics operating across six regions of Ethiopia (CABI/MoA, 2019). 

The government is keen to further expand plant clinic services as a means through which to 
effectively reach out to more farmers with pest management advisory services. However, 
while there have been a number of studies in other Plantwise countries that have examined 
the effect of plant clinics on farmer knowledge and practices, and crop yield and income, no 
such studies have been carried out in Ethiopia. Thus, this study examined the effects of 
implementation of recommendations given to farmers at plant clinics, in terms of crops 
produced, farmers’ knowledge and practices, land area under selected crops, use of farming 
inputs, use of personal protective equipment (PPE), yield and income from the study crops.  

The results in this study complement the detailed findings in Gurmessa and Bundi (2021) from 
the same field study, on the plant health problems presented at plant clinics, pesticide usage 
(type, amount, spraying frequency, etc.), factors affecting the use of plant clinic advice, and 
adoption levels of plant clinic advice.  

Study Design and Methodology 
The study areas 
This study was carried out in December 2018 and January 2019 in three districts 
(Shashemene, Fogera and Seharti Samre) selected from the three major regions (Amhara, 
Oromia and Tigray) implementing Plantwise in Ethiopia (Figure 1). Additional location details 
are provided in Gurmessa and Bundi (2021). Fogera is one of the districts in South Gonder 
zone of Amhara regional state. The district is known for its high agricultural potential and 
suitability for rice production. Teff, maize, rice, wheat, finger millet, barley, lentil and horse 
bean are the major food crops grown in the district. The major cash crops include horticultural 
crops such as onion, tomato, garlic and potato. The second study district (Shashemene) is 
located in West Arsi zone of Oromia regional state. The district is one of the highly productive 
areas with various crops grown in the area. The major food crops include maize, wheat, teff, 
potato, barley and haricot bean. Potato, tomato, onion, pepper and coffee are among the major 
cash crops grown in Shashemene. The third study district, Seharti Samre, is located in Central 
Tigray regional state. The major food crops grown in the area include maize, wheat, teff, 
sorghum, horse bean and barley, while the major cash crops include tomato, garlic, onion, 
potato, cabbage and beans.  
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Figure 1. This study was carried out in three districts (Shashemene, Fogera and Seharti 
Samre) selected from the three major regions (Amhara, Oromia and Tigray) implementing 
Plantwise in Ethiopia.  Source: adapted from Ethio-GIS, 2001, E.C. 

Sampling techniques 
All the three major regions where Plantwise was introduced in 2013 and 2014 were 
purposively selected for the study. As stated in Gurmessa and Bundi (2021) this was followed 
by purposive selection of three districts, one district from each region. Out of the two plant 
clinics in each district, one plant clinic site was purposively sampled for Shashemene and 
Seharti Samre districts (Awasho Danku and Teshi clinics, respectively), while both clinics 
(Woreta zuria and Koar Michael) were included in the study in Fogera district. Teshi plant clinic 
was launched in 2014 and runs weekly at the FTC on a market day, which is close to the 
market centre and is operated by a female plant doctor. The originally trained plant doctor still 
runs this clinic, while the other three study clinics experienced a change of plant doctors. 
Awasho Danku clinic was launched in late 2013 and runs weekly on a market day at the village 
centre. Koar Michael and Woreta Zuria clinics were launched in late 2014 and operate weekly 
at kebele, cooperative centres where farmers frequently congregate. Systematic random 
sampling technique was used to select 70 farmers from each district, using plant clinic record 
forms, bringing the total to 210 plant-clinic-user farmers.  

Data collection and analysis 
Structured questionnaires were pre-tested and used to collect data from the randomly selected 
farmers. The questionnaire was designed to allow capturing of data on both experiences and 
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practices of farmers before visiting plant clinics (recall information) and after visiting plant 
clinics. The questionnaires were administered by trained zonal/district experts through face-
to-face interviews with farmers. Regional experts served as supervisors of the data collection 
process. Although the questionnaires were prepared in English, interviewers administered the 
questionnaires to farmers in their respective local languages. To enable the assessment of 
changes related to adoption of plant clinic advice on production and income, the survey 
considered three key crops – maize, tomato and potato. 

SPSS 20 was used to analyse the data. Descriptive statistics such as frequency tables, means 
and percentage distributions were generated. In addition, t-tests were used to make 
comparisons of means of variables such as farm land area, yield and income. Information from 
secondary sources were summarized, synthesized and used to complement the primary data. 

Results and Discussion 
Farming-related characteristics of plant clinic users 
Main occupation 
The study shows that users of plant clinics are smallholder farmers with an average land 
holding of less than 1 ha. The findings reveal that the vast majority of plant clinic users 
primarily earn their livelihood from farming (91.5%), while only 8.5% indicated a combination 
of farming and wage/casual labour, trade/business and salaried employment as their main 
source of income. 

Major crops grown 
Diverse crops are grown in the study districts with variations based on agro-ecological 
conditions. As indicated in Table 1, maize, wheat, rice, sorghum/millet, peas and chickpeas 
are the major food crops grown in the study areas, in that order. The major cash crops grown 
in the study areas include tomato, potato, onion, garlic and haricot bean. These data confirm 
the decision taken to focus on maize, tomato and potato as the study crops. 

Table 1. Major crops grown by respondent farmers and the reason for growing them 
Food security (in order of importance) Cash (household income) 
Maize Tomato 
Wheat Potato 
Rice Onion 
Sorghum and millet Garlic 
Peas, chickpea Haricot bean 

Crops brought to plant clinics by farmers 
As presented in Table 2, the main crops brought to the sampled plant clinics include maize, 
wheat, tomato, onion, teff and others in that order. These varied from district to district based 
on agro-ecology and farming system. The records of crops taken to plant clinics suggests that 
farmers seem to care more about major food crops (cereals) and cash crops than other crops 
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they grow. Although we recognize that farmers are rational and make decisions that serve 
their best interest, it would be important to educate and encourage them to bring problems on 
any of the multiple crops they grow, including minor crops grown on backyard gardens, and 
those managed by female farmers.  

 

Table 2. Crops brought to the surveyed plant clinics  
Crops brought to clinics  Number of queries 

brought   
Percentage of 

queries brought    
Maize 30 15.0% 
Wheat  23 11.5% 
Teff 15 7.5% 
Onion  14 7.0% 
Tomato 8 4.0%  
Maize and tomato  17 8.5% 
Maize and wheat  14 7.0% 
Maize, wheat and teff 9 4.5%  
Onion and tomato  8 4.0% 
Wheat and potato  7 3.5% 
Maize and onion  7 3.5% 
Teff and garlic  5 2.5% 
One or two of the above crops with 
other crops  

43 21.5% 

Total 200 100% 
 

Type and use of recommendations given at plant clinics  
Upon visiting plant clinics with samples of their sick plants, the majority of farmers (69%) were 
advised to use a combination of monitoring, cultural practices and pesticides. An estimated 
15% of the respondents were advised to use monitoring/scouting and cultural practices, while 
11% were advised to use pesticides only (Gurmessa and Bundi, 2021). This suggests that 
plant doctors were applying their acquired skills from the Plantwise training by largely following 
IPM principles in giving recommendations. Only 5% of the recommendations were for farmers 
to plant resistant varieties, together with cultural practice or pesticides. Further investigations 
might be needed to find out whether this is due to lack or shortage of resistant varieties, or 
lack of awareness among plant doctors, which may need intervention.  

Overall, 98% of the plant clinic visitors implemented the recommendations given at plant 
clinics to a varying degree, whereby 64% and 34%, respectively, fully or partially applied the 
recommendations given by plant doctors (Gurmessa and Bundi, 2021). Such high adoption 
rates should not be surprising as plant clinics provide a demand-driven service to farmers with 
serious plant health problems. Among those who applied the recommendations, the larger 
proportion (46%) used both cultural practices and pesticides, while 31% and 18% applied only 
pesticides or cultural practices, respectively. Although only 11% of the recommendations 
given by plant doctors were pesticides only, more farmers (31%) reported actually using 
pesticides only (Gurmessa and Bundi, 2021). This shows that some farmers unpacked the 
recommendations and applied pesticides, contrary to the plant doctors’ recommendations, 
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which calls for deliberate efforts to educate and persuade farmers to make wider use of cultural 
practices and other non-chemical pest management options. 

 

Assessment of effects of use of plant clinic services  
Change in farming area, fertilizer and improved seed use 
As shown in Table 3, the area of land used by respondent farmers to cultivate the selected 
crops (maize, potato and tomato) increased after the launch of plant clinics in the area. 
Although they appear minimal, the changes were found to be statistically significant. The 
reason for this is unclear, but it may be useful to investigate further, whether the changes are 
due to an increased total area of land under cultivation (which could be more likely through 
renting more plots), or whether the area of land under other crops has decreased as more 
maize, potato and tomato have been planted. (Note, based on knowledge of the study areas, 
it is unlikely that extra land has been cleared to increase the area under cultivation.) It would 
also be important to closely examine if farmers were motivated by the increased productivity 
of the target crops as a result of the improved pest management services provided to them by 
plant doctors and decided to reallocate land to the more profitable crops.  

 

Table 3. Change in area under maize, tomato and potato after visiting plant clinics  
Type of crop  Before launch 

of plant clinics 
(ha) 

After launch of 
plant clinics (ha) 

t-value  P value* 

Maize (N = 140) 0.29 0.35 3.675 0.001 
Tomato (N = 59) 0.17 0.26 3.689 0.001 
Potato (N = 45) 0.29 0.37 2.456 0.018 

* p-value shows significance at <0.01 level 

 

As regards the change in use of farm inputs, we found a statistically significant increase in the 
use of fertilizer for all the three crops after visiting plant clinics (Table 4). This could suggest 
that plant doctors were encouraging farmers to use the recommended fertilizer rates (instead 
of below optimal rates) so as to enhance vigour and resistance of their crops to 
pests/diseases. Evidence shows that use of chemical fertilizers among smallholder farmers in 
Ethiopia is low compared with their counterparts in other east African countries (IFDC, 2015). 
Thus, findings of the current study suggest that plant clinics can play an important role in 
improving this situation.  

However, regarding use of seeds of improved varieties we found a significant change only for 
maize and potato (Table 5). Such changes in the use of improved varieties for the two crops 
can be taken as a positive change as use of improved and/or resistant varieties is one of the 
economically and environmentally sound pest management options. However, lack of 
significant change for tomato may need further investigation to find out whether it is due to 
lack of seeds of improved tomato varieties or related to costs or local unavailability, or farmer 
preference for local varieties. 
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Table 4. Change in use of fertilizer for the three crops after visiting plant clinics  

Fertilizer on 
selected crop 

Before launch of 
plant clinics (kg)  

After launch of 
plant clinics (kg) 

t-value  P value* 

Maize (N = 125) 48 65 5.590 0.001 
Tomato (N = 53)  36 55 4.315 0.001 
Potato (N = 43) 93 140 3.258 0.002 

* p-value shows significance at <0.01 level 

 

Table 5. Change in use of improved variety seeds after visiting plant clinics  
Crops Before launch of 

plant clinics (kg) 
After launch of 

plant clinics (kg) 
t-value  P value 

Maize (N = 133) 9 11.50 3.147 0.002 
Tomato (N = 57)  0.65 0.70 0.722 0.473 
Potato (N = 43) 394 573 2.504 0.016 

 

Pesticide use 
As shown in Table 6, after visiting plant clinics and receiving advisory services, farmers 
appeared to display better knowledge and practices regarding proper use of pesticides. For 
instance, over one-third (35%) and close to two-thirds of the respondent farmers (61%) felt 
that they have high or moderate knowledge of proper use of pesticides following a plant clinic 
visit, as opposed to only 2.5% and 28%, respectively, before the launch of plant clinics in the 
areas. This could be largely attributed to the awareness raising and education activities carried 
out by plant doctors.  

 

Table 6. Perceived knowledge on proper use of pesticides  
Level of 
knowledge 

Before visiting plant clinics 
(number and % of farmers) 

After visiting plant clinics 
(number and % of farmers) 

High 5 (2.5%) 73 (35%) 
Moderate  58 (28%) 126 (61%) 
Poor 144 (69.5%) 9 (4%) 
Total 207 (100%) 208 (100%) 

 

The increased knowledge about proper pesticide use is reflected in a reduction in the total use 
of pesticides annually among the sampled plant clinic users (Gurmessa and Bundi, 2021), as 
well as, decreased expenditure on pesticides following their plant clinic visit (Table 7). The t-
test result shows a significant reduction in the amount of cash the sampled clinic users spent 
annually on pesticides for all the crops they grow. On average, farmers annually spent 
2,348.65 Birr (67 USD) on pesticides for their entire farming enterprise before visiting plant 
clinics as compared with 1,899.78 Birr (54 USD) after visiting plant clinics. This could be 
related to the awareness created through plant clinics and the mix of alternative management 
options (including non-chemical options) provided at plant clinics. This attribution could be 
justified by the fact that a trend of increasing quantities of pesticide use by farmers was 
recorded in other parts of the country (as reported by Negatu et al., 2016), where village-
based plant clinics are not operating.  
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Table 7. Amount of money spent on pesticides before and after visiting plant clinics  
Period (before/after)  Number of 

Respondents  
Cash spent 

annually (Birr)  
Standard Deviation  

Before visiting plant clinics  192 2348.65 2863.812 
After visiting plant clinics  192 1899.78 2052.106 

t-value = 2.79; degrees of freedom = 191; p-value = 0.006 (significant at 99%) 
 

Improvements in use of PPE and disposal of empty pesticide containers 
Use of PPE has shown some improvement in the study areas in recent years, which could be 
at least partly attributed to plant clinic services. Overall, 37% of the respondent farmers 
reported using some sort of PPE at present as compared with only 11%, before visiting plant 
clinics (Table 8). Out of the 23 farmers who reported using PPE before visiting plant clinics, 
19 farmers (83%) indicated using boots only, while four respondents used overalls, mask or 
gloves. After visiting plant clinics, about 50 respondents (out of 76 farmers) reported using 
boots alone, or together with other PPE, while 24 farmers reported using two or three 
combinations of PPE, such as overalls, mask, gloves or hats. Given the low level of use of 
PPE in the country, this improvement can be taken as a commendable change.  

 

Table 8. Use of personal protective equipment (PPE)  
Used protective 
clothes during 
spraying 

Before visiting plant 
clinics (number of 

farmers (%)) 

After visiting plant clinics 
(number of farmers (%)) 

Yes 23 (11%) 76 (36.5%) 
No 182 (89%) 132 (63.5%) 

 

As indicated in Table 9, following a plant clinic visit there has been improvement in the way 
farmers dispose of empty pesticide containers. Previously re-use of empty pesticide 
containers for holding household consumable items was a common practice among farmers. 
At present (after visiting plant clinics), only 13% reported cleaning and reusing as storage 
containers for consumables, as opposed to 50% before visiting plant clinics. However, a 
considerable proportion (40%) still dispose of empty pesticide containers by throwing them 
away from their farm land which is not an acceptable practice and needs further attention.  

 

Table 9. How respondents dispose of empty pesticide containers  
Ways of disposal Before visiting plant 

clinics 
(number (%)) 

After visiting plant 
clinics 

(number (%)) 
Burning/burying (away from water 
source) 

16 (8%) 98 (47%) 

Threw them away 83 (42%) 83 (40%) 
Cleaned and used as storage 
containers 

98 (50%) 26 (13%) 
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Change in yield of selected crops  
We tried to examine the effects of the plant clinic service in increasing production and income 
of farmers. However, some farmers were hesitant to give data on their yield and the income 
obtained from the sale of the three crops selected for this study. Moreover, some of the 
selected crops are predominantly grown only in some of the study woredas. For instance, 
among the three study districts, potato predominantly grows in Shashemene woreda, hence 
lower respondent numbers in the following analyses.  

The paired t-test result shows that there was a significant (t = 11.25; P = 0.001) increase in 
the production of maize after receiving clinic advice. On average, respondent farmers reported 
annually producing 1.28 tonnes of maize per household before the launch of plant clinics as 
compared with 1.99 tonnes at the time of this survey (after receiving advice from the plant 
clinic service) (Table 10), a 56% increase. One of the limitations of the current study design is 
that the data were obtained for total yield increase per season for a particular household and 
crop, and not production per unit area. Thus there might be a need for a further study that 
examines an increase in yield per unit area to offset the effects due to an increase in land 
under cultivation. 

The result also reveals a significant increment in the yields of tomato after visiting and 
receiving advice from the plant clinic service. For instance, the mean annual production of 
tomato rose from 6.2 tonnes per household before the launch of plant clinics to 9.95 tonnes 
after receiving plant clinic advice, a 60.5% increase. As shown in Table 10, the difference is 
also statistically significant (t = 4.53; P = 0.001).  

 

Table 10. Production of the three crops before and after visiting plant clinics  
Time/period  Mean yield (tonnes) 

Maize (N = 140) 
t-value  Degrees of 

freedom (df) 
Standard 

Deviation (SD) 
Before visiting 
clinics  

1.28 11.25 139 1.050 

After visiting 
clinics  

1.99***   1.313 

 Tomato (N = 55) t-value  df SD 
Before visiting 
clinics  

6.2 4.53 54 7.43 

After visiting 
clinics  

9.95***   7.08 

 Potato (N = 40) t-value  df SD 
Before visiting 
clinics  

7.5 2.54 39 10.81 

After visiting 
clinics  

11***   11.11 

*** = significant at 0.01 significance level. 
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Similarly, the mean annual production of potato per farmer increased from 7.50 tonnes to 11 
tonnes per household (47% increase) after using plant clinic services (Table 10). 
Nevertheless, although there are indications that access to and use of plant clinic services 
has played its part in this regard, it would not be realistic to attribute the entire change 
(increment) in production to plant clinic services. Other interventions and the modest 
increment in land area under production could have partly contributed to the observed 
changes. This calls for further work with a more rigorous study design that enables control for 
the other intervention effects and an increase in land area. 

 

Change in income generated from the sale of selected crops  
Likewise, the findings from some of the farmers who provided data on their income shows a 
significant increment in the income generated from the sale of the three crops. In this regard, 
the paired t-test result shows that there was a significant (t = 10.27; P = 0.001) increase in the 
income generated from sale of maize after receiving plant clinic services (Table 11). On 
average, farmers reported annually earning 3,534 Birr (101 USD) from sale of maize before 
the launch of plant clinics in the study areas as compared to 9,013 Birr (258 USD) at present 
(after receiving plant clinic advice), a 155% increase. These findings are supported by the 
findings of a study conducted in other African countries (Tambo et al., 2020) which reported 
that the positive technology adoption effect of plant clinics significantly translates into higher 
yield and income gains of 28% and 23%, respectively. However, some of the increments could 
be partly attributed to the changes in prices of agricultural commodities, which have shown 
substantial increment in recent years. A control group of farmers who had not visited plant 
clinics would have helped to ascertain whether some of the increase in income was purely 
due to commodity prices increases: however, this was not possible in this study design. 

 
Table 11. Income from sale of the three crops before and after visiting plant clinics  
Time/period  Mean income (Birr) 

Maize (N = 113) 
t-value  Degrees of 

freedom (df) 
Standard 

Deviation (SD) 
Before visiting 
clinics  

3534 10.27 112 3696.93 

After visiting 
clinics  

9013***   7508.48 

 Tomato (N = 43) t-value  df SD 
Before visiting 
clinics  

4,512 4.19 42 6883.45 

After visiting 
clinics  

10,389***   6883.91 

 Potato (N = 36) t-value  df SD 
Before visiting 
clinics  

15,843 4.879 35 14872.79 

After visiting 
clinics  

38,500***   39451.02 

*** = significant at 0.01 significance level. 
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We similarly noted a significant increment (t = 4.19; P = 0.001) in the income farmers derived 
from the sale of tomato crop following use of plant clinic services. As presented in Table 11, 
farmers reported on average obtaining 4,512 Birr (115 USD) during the season before their 
plant clinic visit, while they reported generating 10,389 Birr (265 USD) during the current 
survey season (after receiving plant clinic advice), a 130% increase.  

The same trend was observed with regard to the income generated from potato production. 
As presented in Table 11, the income generated from sale of potato grew by more than two-
fold after receiving plant clinic services from 15,843 Birr (400 USD) to 38,500 Birr (970 USD), 
a 143% increase. Such massive increment could be at least partly attributed to the support 
provided by plant clinics which help avoid or minimize losses caused by crop pests. However, 
it is important to note that there have been massive increments in the prices of agricultural 
commodities in Ethiopia in recent years, which is related to the high inflation rates.  

 

Conclusions 
This study examined the effects of plant clinic advice in Ethiopia, complementing the 
discussion on use of plant clinic advice found in Gurmessa and Bundi (2021). Various crops 
and pest problems were brought to plant clinics, and these varied depending on agro-ecology, 
farming system and the importance attached to the different crops. Major food and cash crops 
appear to be given priority by farmers, with the majority of plant clinic queries related to the 
major crops grown in the study areas, though plant clinics are open to all crops and all plant 
health problems.  

Key findings show that after visiting plant clinics, farmers used more fertilizer up to 
recommended levels, more improved varieties of maize and potato seed, and annually spent 
less on pesticides on their farms. These changes in practices suggest that farmers are 
increasingly following good agricultural practices. As a result of these changes in agricultural 
practices and an increase in area under cultivation, indicative findings show a significant 
increase in the production of the three crops. While we were not able to state conclusively that 
these changes are entirely a result of using plant clinic services, the findings suggest that the 
advice received has resulted in some yield increase, which can be particularly due to 
increased use of fertilizer and IPM approaches such as improved seed varieties and non-
chemical pest management options. These findings are in line with other studies that have 
examined the effect of plant clinic services on farmer yields in other countries (Bett et al., 2018; 
Ghosh et al., 2019; Silvestri et al., 2019; Tambo et al., 2020). These studies demonstrate that 
if farmers adopt the recommendations provided at plant clinics they obtain greater yields than 
farmers growing the same crops who did not visit plant clinics.  

When considering the increase in income that farmers in Ethiopia obtained after visiting plant 
clinics, this can again be partly attributed to adoption of plant clinic recommendations (Bett et 
al., 2018; Ghosh et al., 2019; Silvestri et al., 2019; Tambo et al., 2020), through the reduction 
of cost of pesticides used as well as the higher yield. It is possible that a higher value for the 
crop is also obtained if the crop is of better quality, though this should be further investigated 
to determine if this is the case. Some of the gains could also be attributed to other interventions 
and the general rise in the prices of agricultural commodities in recent years.  

Finally, farmers who had visited plant clinics also used more PPE, and are more careful in 
their disposal of empty pesticide containers. These findings are in agreement with those of 
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other studies (Musebe et al., 2018; Tambo et al., 2021), and in the long term should lead to a 
reduction in adverse health effects of chemical pesticides for farmers.  

Overall, findings suggest that plant clinics provide an effective complementary approach to 
pest management advisory service provision, which is in line with the concepts and practices 
of pluralistic agricultural extension service delivery of the current era.  
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