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Ethiopia is a significant maize and sorghum producer in Africa regardless of the disease, pest and weed challenges. Maize and 

sorghum play significant role for millions of poor Ethiopians. They significantly produced and consumed as food by farming 

household. The national average yield of maize per hectare for Ethiopia is about 3.0 ton, which is below the world average (4.5 

ton). Sorghum is particularly a desirable crop for smallholder farmers in Ethiopia as it is relatively drought tolerant. Despite the 

tremendous potential of sorghum in Ethiopia, smallholder farmers continue to grow most importantly with drought, striga and 

stemborer. The losses attributed to striga weed and stem-borer range between 30 and 100 percent in most areas and are often 

exacerbated by the low soil fertility prevalent. Many controlling measures such as cultural, chemical, genetic, and biological 

options have been tried with limited success including crop rotation, trap cropping, intercropping, or multi-year fallow, are not 

adopted. Today the productions of these crops in Ethiopia are growing over time through different means. Push Pull Technology 

is one of the technologies used to boost production at different levels. Therefore, the aim of this paper is to evaluate and present 

the results of the piloting of the different demonstrations and experimentations of this technology under research stations and 

farmers’ fields involving farmers, extension workers, researchers, academicians and civil society organizations. The evaluation 

shows where working with farmers creates interaction, build trust and come up with a different idea like controlling orobanche 

weed. 
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INTRODUCTION 
 
Maize is Ethiopia’s leading cereal in terms of production, with 

6 million tons produced in 2012 by 9 million farmers across 2 

million hectares of land (Central Statistical Agency of Ethiopia 

(CSA), 2012). Over two-thirds of all Ethiopian farmers grow 

maize, mostly for subsistence, with 75 % of all maize produced 

being consumed by the farming household. Currently, maize is 

the cheapest source of calorie intake in Ethiopia, providing 

20.6 % of per capita calorie intake nationally (International 

Food Policy Research Institute (IFPRI), 2011). Maize is thus an 

important crop for overall food security. As compared to other 

cereals, maize can attain the highest potential yield per unit 

area. World average yield for maize is about 4.5 t/ha and that of  
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Figure 1. Status of maize production in Africa and the world (Fasil, 2014). 

 

 

developed countries is 6.2 t/ha. The average yield in 

developing countries is 2.5 t/ha. In Ethiopia the national 

average yield is about 3.0 t/ha (Central Statistical Agency of 

Ethiopia (CSA), 2012). Ethiopia is already a significant maize 

producer in Africa, and this role could be further enhanced. 

Currently, Ethiopia is the fourth largest maize producing 

country in Africa, and first in the East African region. It is also 
significant that Ethiopia produces non-genetically modified 

(GMO) white maize, the preferred type of maize in local and 

neighboring markets.  

Maize production in Ethiopia has increased by an average of 

12 percent annually over the past 10 years; nearly 6.5 million 

MT of maize harvested in 2013/14. The maize yield in Ethiopia 

is 20% above African average but 50% below the world 

average (Figure 1). 

Sorghum is the third most important crop after teff and maize 

in terms of sown area and it is the second in total production 

next to maize (Central Statistical Agency of Ethiopia (CSA), 
2012). Currently sorghum is produced by 5 million holders and 

its production is estimated to be 4 million metric tons from an 

area of 1.9 million hectares of land giving the national average 

grain yield of around 2 ton per hectare. It covers 16% of the 

total area allocated to grains (cereals, pulses, and oil crops) and 

20% of the area covered by cereals (Central Statistical Agency 

of Ethiopia (CSA), 2012).  Sorghum is cultivated in all regions 

of Ethiopia between 400 and 2500 m altitude.  The Oromiya, 

Amhara and Tigray regions are the three major producers of 

sorghum covering 86% of the total area and 89% of the total 

production in the last 9 years. Sorghum grain is mostly used for 

local markets and most of the sorghum produced in Ethiopia is 

consumed at household levels. It is the second most important 

crop for making quality injera next to teff. The grain is also 

used for the preparation of other traditional foods and 

beverages. 

In addition to maize the importance of sorghum (Sorghum 

bicolor L. Moench) in Ethiopia is well recognized, The crop 
plays a significant role for millions of poor Ethiopians (Asfaw, 

2007) and grows in a wide range of agro-ecologies, especially 

in the lowlands. Sorghum is particularly a desirable crop for 

smallholder farmers in Ethiopia as it is relatively drought 

tolerant and will often yield a crop without irrigation. Despite 

the tremendous potential of sorghum in Ethiopia, smallholder 

farmers continue to grow cultivars that are susceptible to 

several biotic and abiotic stresses, most importantly, drought, 

striga (Striga hermonthica) and stemborer (Chilo partellus) 

(Figure 2). 

In Ethiopia, stem-borer and striga are two high impact crop 
pest and weed respectively with high negative impact on 

sorghum and maize production. Stem-borers resulted in 

significant yield loss ranging from 20 to 80% (Khan et al., 

2001) in many agro-ecologies. The losses attributed to striga 

weed range between 30 and 100 percent in most areas (Gebisa, 

2007), and are often exacerbated by low soil fertility. It attacks 

cereal crops especially maize, sorghum, finger millet and 

recently also teff. The Striga problem undermines the struggle 

to attain food security and economic growth in the continent. 

Countries with nascent  
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Figure 2. Status of maize and sorghum production in Ethiopia (Fasil, 2014).  

 

 

 

infestation of Striga only 25 years ago are now showing heavy 

annual losses in crop yield (Gebisa, 2007). It is often 

exacerbated by the prevalence of low soil fertility. 

Depending on the agro ecological zones several stemborer 
control options have been tried with limited success. According 

to Gebisa (2007), “Four independent Striga control approaches, 

namely cultural, chemical, genetic, and biological options have 

been widely investigated and developed, the other chapters are 

not appearing in this paper.. In most cases, these control 

measures have had limited success. Effective control of Striga 

has been difficult to achieve through conventional hand or 

mechanical weeding as the parasite exerts its greatest damage 

bewitching the crop before its emergence above ground, and 

providing evidence for host plant infection. Suggested cultural 

practices involving crop rotation, trap cropping, intercropping, 

or multi-year fallow, are not adopted.” Among these is the 
ecological management strategy referred to as “push-pull 

technology” that has been shown to reduce levels of stem borer 

damage by 25 % (Khan et al., 2002) while ISD field reports 

have estimated that an effective PPT field can raise the yield of 

maize and sorghum by 50 to 90% (ISD, 2013). 

MATERIALS AND METHODS 

 

The objectives of this paper are: 

 
1. To describe the effectiveness of push-pull technology against 

stem borer and striga infestation. 

2. To explain the adaption level of the push-pull technology. 

3. To report the yield increment that can be accrued from the 

technology.  

 

This paper focuses on the works of smallholder farmers in 

some selected weredas of Tigray and Wollo. All the selected 

weredas have mainly rainfed agriculture ranging in altitude 

from around 1500 to 1900 m asl. Researches in farmers’ fields 

in weredas and joint experimentations were also conducted at 

Mai-Ayni and Serako villages of Tselemti Wereda through two 
organized two FRG. From Serako 15 (11M and 4F) and Mai-

Ayni 8 (4M and 4F) farmers interested in undertaking the 

research were selected based on their common problem, 

cropping system and water shed though discussion with 

Development Agents (DAs) and farmers. Each trial trainee  
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farmer allocated 40 m by 12.5 m area of land. They carried out 

land preparation, planting, weeding, data collection, group 
discussion, visiting the field, evaluation about the advantages 

and disadvantages of the project every week. 

The ‘push–pull’ technology comprised maize intercropped 

with desmodium, with three rows of Napier grass planted 

around intercrop at a spacing of 50 cm within and 50 cm 

between rows. The inner-most row of Napier grasses was 

spaced 1 m from the first row of maize as in the standard PPT 

practice. Desmodium was planted in between each row of 

maize. Phosphorus, in form of di-ammonium phosphate (DAP), 

was applied in each plot at planting at the rate of 60 kg/ha. 

Nitrogen was applied after thinning of maize, in the form of 

calcium ammonium nitrate (CAN), at the rate of 60 kg/ha. 
There were two treatments: 

  

Trt1 = Control (only maize)  

Trt2 = Maize (M2) + Desmodium (green leaf) + Napier grass 

(Bana grass)  

 

Area 12.5 m × 12.5 m for maize + desmodium + Napier grass 

(Bana grass), 10 m × 10 m for maize planting + Desmodium, 

10 m × 10 m for control plot. Maize spacing between rows was 

75 cm and between plants 25 cm.  Spacing of bana grass 

between rows and plant was 50cm. Maize, desmodium (seed) 
and Napier grass split (Bana grass) was planted an the same 

day and established well at Serako Kebele. Five (5) maize 

plants were selected from each row by jumping three plants and 

tagging the 4th plant for the subsequent assessments. Number 

of plants with stem borer in their leaf, stem, cob, with dead 

heart, lodged stem was counted by researchers, by participating 

DAs and  farmers at 20, 40 and 60 days after emergence and at 

75% ear filling stages and at harvest from each plot. Striga 

count 15cm radius of the plant, agronomic data at days to 50% 

emergence, days to 50% tasseling, days to 75% maturity, plant 

height, grain yield, biomass yield of desmodium and elephant 

grass were recorded. During data collection, group discussion, 
and visiting the farmer’s perception on push-push technology 

was collected from fourteen (14) FRG farmers. The field data 

from Mai Tsebri was analyzed for a T-test by Gene Stat 13th 

edition software.  

 

Different interventions tried to overcome the challenge of 

stem-borer and striga 

 

Traditional way 

 

Practical experiences shows that Ethiopian farmers never give 
up for any challenges facing them. Currently, they are not 

ready to accept the stemborer and striga problem. Instead they 

see for indigenous and innovative solutions. Therefore, they 

tried to overcome the challenges related to stem-borer through 

clearing crop fields, burning the old plant residues, ploughing 

the land as many times as possible, early or/and late sowing, 

cleaning farm plots from weed and disease, Integrated Pest 

Management (IPM), with farmers using pesticides which 

require on time application. Other approaches to overcome the  

 

 

 

 

challenge of striga are to use crop rotation and inter-cropping 

especially with legumes such as with cow pea, lablab, and 
Niger seed. Field practices that retain sufficient moisture 

followed by the optimum application of farm yard manure and 

compost is also taken as a major means to control striga.   

 

Integrated Striga management (ISM) 

 

Today a project called ISM is being introduced into some 

countries in Africa. It is also implemented in 12 Weredas under 

‘‘ISM project in Tigrai’’. The practice of the ISM project 

includes; use of selected striga resistant sorghum varieties such 

as Gobiye and Birhan, utilization of inputs, soil fertility 

improving techniques and inputs. 

 

Push pull technology (PPT) 

 

The ‘push–pull’ technology comprises maize intercropped with 

desmodium, with one to three rows of Napier grass planted 

around intercrop at a spacing of 50 cm within and 50 cm 

between rows (Khan et al., 2006). It was introduced in 2011 by 

the Institute for Sustainable Development (ISD) and Ethiopian 

Institute of Agricultural Research (EIAR) with financial and 

technical support from International Centre of Insect 

Physiology and Ecology (ICIPE). Locally, ISD implemented 
this project in collaboration with Wereda Agriculture Offices, 

Research Centers and Universities especially Aksum 

University. 

PPT is an environmentally friendly technology for the 

suppression of stem-borer infestation and striga weed in cereal 

crops, mainly maize and sorghum. Desmodium is planted in 

between the rows of maize/sorghum which produces a smell 

that stem borer moths do not like. This gives it the name ‘a 

push crop’. In this system, desmodium is legume species with 

two main varieties (silver leaf and green leaf) that is used as the 

push crop. It forms a cover crop in rows between two maize 

rows. While Napier grass, or bracharia grass are grown around 
the farm boundaries to be used as trap crops.  

The trap crop is more attractive to stemborer moths than 

maize/sorghum and pull the moths to lay their eggs on it. 

Physiologically it does not allow stemborer larvae to develop 

on it. This happens, when the eggs hatch and the small larvae 

bore into the Nappier grass stems, the plant produces glue like 

sticky substance which traps and kills them. The roots of 

desmodium also produce chemicals which is responsible for the 

suicidal germination of striga weeds. Therefore, striga fails to 

grow where desmodium is growing. 

 

Effects of piloting push pull technology with farmers and 

researchers  

 

Joint experimentation with farmers, extension agents and 

researchers on PPT has been done in selected weredas of Tigrai 

Region and South Wollo Zone since 2011. Farmers in two 

Weredas, Tahtay Maychew and Tehuledere, have got good 

results on yields through controlling striga and stemborers by 

applying the PPT technology. 
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Table 1. Effect of PPT on days to Heading, days to maturity, plant height, grain yield, biomass yield and HI of maize, 2013 

cropping Season in Maitsebri and Serako tabias 

 

Entry no 
Rxs 

code 

Variety 

name 
DF DM PH GY (kg/ha) BY (Kg/ha) HI 

1 C Control 59.50 103.5 231.95 5360 18300 28.98 

2 T Trial 59.50 111.5 253.05 6840 21060 32.51 

F-test ns ns ** ns ns ns 

Grand mean 59.50 107.5 242.50 6100 19680 30.75 

Difference 00.00 8 21.1 14.8 274.7 3.53 

SEM 0.000 1 1.061 8.2 17.3 1.718 

CV (%) 0 0.9 0.6 19.1 12.5 7.9 

LSD (<0.05) * 12.7 19.1 14802.7 - 30.872 
 

DF (date of flowering), DM (date of maturity), PH (plant height), GY (grain yield), BY (biomass yield), HI (Harvest Index),  

 

 

 

 

Farmers’ perception 

 

During data collection, group discussion, and visiting the field 

farmer’s perception on push-push technology was collected. 

Eleven respondents of the fourteen FRG farmers said it is 

simple to establish the technology. It also suppresses weed b/c 

it covers the area, conserves moisture (maize planted in trial 

plots stay green than control plot), prevents ant because 

desmodium has rough and sticky stem and leave, prevents 
termite attack to maize b/c of moisture, reduces stemborer 

infestation, increases productivity. Desmodium and Napier 

grass are forage for animals. In early stage, growth of 

Desmodium is very slow, so requires early weeding, Napier 

grass was very sensitive to termite. 

 

 Some of the successes by farmers 

 

Dura FTC: Dura is the first demonstration plot in the piloting 

of this project. It is one of the Farmers' Training Centers 

(FTCs) in La'elai Maichew district. The farmers in this area 
grow much maize, both in the main rainy season and with 

irrigation in the dry season. In April 2011 a small 

demonstration plot, 20m*10m, was planted with maize inter-

planted with Silver leaf Desmodium (Desmodium intortum) 

with a surrounding border of 3 rows of cuttings of Elephant 

grass. The result of the demonstration plot was the Napier grass 

cuttings and desmodium had established and started to produce 

new shoots and was producing runners respectively. There was 

less number of stem-borer infestations in both the 

demonstration plot during the dry season. This was used as a 

start up demonstration plot for the piloting activities of Push 

Pull Technology around Axum area. 
 

Gebreyohannes Tewolde: Gebreyohannes is a farmer lives in 

Mai Tsa’eda village of the Tahtay Maychew wereda. It is 5 km 

off the road to the north with another 400 to 500 m walking 

through a seasonal river bed. He has less than half hectare (in 

three pieces) of land highly infested with both stem-borer and 

striga. Unless he planted his field with other types of crop and 

vegetables his yearly production was always low. By the year 

2012 he planted maize on one of his pieces of lands, inter-

planted with desmodium; the second piece of land was covered 

by maize alone while the third piece of land was covered with 

finger millet and intercropped with sorghum. That year, there 

appeared to be no single striga and stem-borer in the field of 

maize inter-planted by desmodium and bounded by elephant 

grass. However, both striga and stem-borer were observed in 
both plots planted with maize and sorghum without desmodium 

inter-planted into the crops. In the following year (2013) the 

plot in which desmodium was established was planted again by 

maize and intercropped with garlic, tomato and green or chili 

pepper. All crops looked good and healthy. Experience sharing 

field day was organized by ISD.  

 

W/ro Ayal Abera: W/ro (Ms) Ayal Abera lives in Passo Mile 

village of the Tehuledere wereda of South Wollo Zone. She 

was the first person to try the Push Pull Technology around her 

homestead farm. Her area has experienced with striga 
infestation for many years. It is very widely spread and the 

farmers use striga as animal feed especially for cattle and 

camel. During her participation in a Push Pull training 

organized by ISD in Axum she understood the technology, 

visited demonstration plots in Tahtay Maychew wereda and she 

was convinced about the importance of the Push Pull 

Technology in reducing the effect of striga and stem-borer.  

Thereafter, she tried to implement it in her field. First, she 

planted Brchiaria grass in the farm boundary; second, at the 

same time she planted desmodium in rows of 50-70 m. third, 

she planted maize in between the rows of desmodium. The 

spacing was 50-70 cm among rows and 30-35 cm between 
plants. The stand of her maize was strong and healthy as 

compared to its neighboring plots. The yield was equivalent of 

91 quintal of maize production per hectare. At the beginning 

her father was not happy about the technology especially the 

spacing, which leaves wide space between the maize plants, 

but, later he understood the performance of the maize.   
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Table 2. Effect of PPT on maize stem borer infestation at DH20, DH40, DH60, LG20, LG40, 

SC of 2013 cropping Season in Maitsebri and Serako tabias 

 

Entry 

no 

Rxs 

code 

Variety 

name 
DH20 DH40 DH60 LG20 LG40 SC 

1 C Control 0 3.50 3.5 0 0 0 

C (%) 0 6.4 6.4 0 0 0 

2 T Trail 0 1 1 0 0 0 

T (%) 0 1.8 1.8 0 0 0 

difference 0.0 2.5 2.5 0.0 0.0 0.0 

T&C (% difference) 0 5.4 5.4 0 0 0 

F-test ns ns ns ns ns ns 

Grand mean 0 2.25 2.25 0 0 0 

SEM 0 0.354 0.354 0 0 0 

CV (%) 0 22.2 22.2 0 0 0 

LSD (<0.05) - 6.353 6.353 - - - 
 

DH20 (number of dead hearted plants at 20 days after emergency), DH40 (number of dead    

hearted plants at 40 days after emergency), DH60 (number of dead hearted plants at 60 days after 

emergence), LG20 (number of lodged stems at 20 days after emergency), LG40 (number of lodged 

stems at 40 days after emergency), SC Striga count. 
 

 

This was also a big lesson for us, as extension workers, which 

before flowering farmers understood the performance of the 

maize crop before flowering and thus they can predict the 
expected yield. The other lesson we learnt from the result we 

got was that many people could not get good germination of 

desmodium. W/ro Ayal soaked the desmodium seed overnight 

with warm water before planting. The germination rate was 

amazingly high.  

 

 

W/ro Zewdie Seyid: W/ro Zewdie lives in the Gebeya (012) 

Kebele of the Tehuledere wereda in South Wollo Zone of 

Amhara Region. Almost all fields of W/ro Zewdie have 

experienced infestation with striga and stem-borer. In 2012 and 
2013 she planted one of her fields with sorghum inter-planted 

with desmodium and bounded with Brachiaria grass. The stand 

of the sorghum field was very strong and healthy. The number 

of striga and stem-borer observed was very low as compared to 

other neighboring fields. The lessons drawn from her field 

were: one, crops performed better than the nearby farm plots; 

two, the striga and stem-borer infestation level was less than 5 

percent than the neighboring fields and three; she got good 

harvest. 

 

Farmer Research Groups in Tselemti wereda: As indicated 

in Tables 1-3 above only Plant height (PH) and Stem borer 
infestation at 60th day (SBI60) were significantly (P<0.05) 

influenced by the main effect of desmodium and Napier grass 

treated plots than the untreated ones (control plot). This 

research showed the combination of desmodium and Napier 

grass (split) recorded plant height of 253.03cm for the treated 

plot and 231.95cm for the control plots (Table 1) with an 

average of 242.5cm between the two treatments). In the case of 

the other parameters statistically there is no significant 

difference but the yield and harvest index of the PPT treated is 

higher than the average (see Table 1). 

 

Stem borer infestation at 60
th

 day 
 

Regarding the Stem borer infestation at 60thday (SBI60), it was 

significantly (P<0.05) influenced by the main effect of 

desmodium and Napier grass treated plots than the untreated 

plots. Stem borer infested maize plants were found in the 

treated plot and the average of the two plots was found to be 

8.25 plants (Tables 1 to 3). There was no statistically 

significant difference on the stem borer infestation inspection 

parameters, but there is a difference with an average number of 

dead hearted plants at 75% ear filling while stem borer infested 
cobs (SBIH)=5 at control plot was higher than the PPT treated 

plot. Five Samples of Napier grass were taken from each push-

pull trial plot. Those samples were measured its fresh biomass 

(666 kg in 3 rounds of the plot) and dry biomass 428 kg in 3 

rounds of the plot) which is forage to animals. 

There was no significant difference between control and 

treated plots for majority of the parameters: yield, harvest 

index, insect damage parameters. Percent stem borer 

infestations were low during data collection from maize sample 

plants. Because there  was enough and consecutive rain fall on 

the summer season which was not comfortable condition for 

movement, multiplication, feeding activities and life cycle  of 
the stem borer insect. Should be tried Desmodium, maize and 

cotton intercropping should be tried in future trials because 

FRG and the whole communities are practicing cotton maize 

inter cropping systems, to include partial cost benefit analysis, 

to check impact of push-pull technology on soil fertility by soil 

sample analysis and will evaluated at striga hot spot area. They 

were no striga infestation for treated plot 

(Maize+Desmodium+Napier grass) and control plot because  
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Table3. Effect of PPT on maize stem-borer infestation at DH20, DH40, DH60, LG20, LG40 of 2013 

cropping Season in Maitsebri and Serako tabias. 

 

Entry no 
Rxs 

code 

Variety 

name 
LG60 SBI20 SBI40 SBI60 SBI75%EF SBIH 

1 C Control 3.50 6 10 11.5 3.5 7.5 

C (%) 6.4 10.9 18.2 20.9 6.4 13.6 

2 T Trail 1.00 3 4 5 1 2.5 

T (%) 1.8 5.4 7.3 9.1 1.8 4.5 

difference 2.5 3 6 6.5 2.5 5 

T&C (% difference) 4.6 5.5 10.9 11.8 4.6 9.1 

F-test ns ns ns ** ns ns 

Grand mean 2.25 4.5 7 8.25 2.25 5 

SEM 0.354 1.41 0.707 0.354 0.354 0 

CV (%) 22.2 44.4 14.3 6.1 22.2 0.0 

LSD (<0.05) 6.353 25.41 12.706 ** 6.353 ** 
 

LG60 (number of lodged stems at 60 days after emergency), SBI20 (stem borer infested plants at 20 days after 

emergency), SBI40 (stem borer infested plants at 40 days after emergency), SBI60 (stem borer infested plants at 

60 days after emergency), SBI75%EF (Stem borer infested plants at 75% ear filling stage), SBIH (stem borer 

infested plants (cobs) at harvest). 

 

 

 

Table 4. The effect of Push Pull Technology in controlling striga. 

 

Treatment Push Pull Technology Control 

Infestation level (%) 28.0 61.0 

Damage score (1-5) 2.3 3.2 

Striga count 3.9 10.0 

 

 

and control plot because the experiment was done at areas with 

enough farm yard manure.  

Mai Tsebri Agriculture center has accomplished a joint 

experimentation of Push Pull Technology by Farmer Research 

Group (FRG) approach. It is by organizing farmers into two 

groups in Tselemti wereda of North Western Tigrai Region. 
The research project was conducted at Mai-Ayni and Serako 

villages of Tselemti Wereda. A total of 23 farmers, 15 Male 

and 8 Female i.e., 15 in Serako (11 Male and 4 Female) and 8 

in Mai-Ayni (4 Male and 4 Female) farmers who were 

interested in undertaking the activities were selected from the 

community for training. After training, farmers in FRG adopted 

and the technology planting the Desmodium and elephant 

grass. The first two were planted one month earlier than the 

maize with the following results. 

 

1. This research showed the combination of desmodium and 

Napier grass recorded a plant height of 253 cm for the treated 
plot while 232 cm for the control plots.  

2. Stem-borer infested maize plants were found 11.5 in the 

control plot while only 5 infested maize plants were found in 

the treated plot.  

3. There were 2.5 stem-borer infested cobs at 75% ear filling 

stage in the plots treated with desmodium and elephant grass 

while 5 at the control plot. 

4. The grain yield, biomass yield and harvest index were 6840 

kg/ha, 21060 kg/ha and 32.51 for the plots treated with 

desmodium as compared with 5360 kg/ha, 18300 kg/ha and 

28.98 to the control plots, respectively. 

5. The forage production from the Napier grasses were 

measured with fresh biomass was 666 kg and dry biomass 428 

kg per 3 rounds of the plots. 

6. Farmer’s perception on the Push-Pull Technology was 

mainly limited to its moisture conservation and control of ants 

and termite problems. 

 

Piloting by Melkassa Agriculture Research Center (MARC) 

2012 

 

There were 6 Farmer Research Groups (FRGs) established in 

Hararge for the purpose of Push Pull Technology. Striga and 

stem-borer were very high in the control than the plots with 

Push Pull Technology in all research stations (Tables 4 and 5).  

 

 

Main campus field of Aksum University 

 
Farmers, extension workers, ISD staff and the vice president 

for Research and Development of Aksum University have 

agreed to conduct a joint experimentation on Push-Pull 

Technology in the main campus. However, the challenge was 

how to involve the farmers in order to help the extension work. 

Therefore, visitors agreed to accomplish most of the work from 

the beginning to the end by farmers and with a close 

collaboration with ISD and Tahtai Maychew wereda 

agriculture office. The experimentation was conducted jointly 

by academicians, researchers, extension agents and farmers. 

The result was as follows: 
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Table 5. The effect of Push Pull Technology in controlling stem-borer infestation. 

 

Location Treatment Push Pull Technology Control 

MARC 
Infestation level (%) 22.9 65.8 

Damage score (1-5) 2.4 3.6 

    

MEISSO 
Infestation level (%) 43.3 77.8 

Damage score (1-5) 2.4 3.4 

    

HABRO FTC 
Infestation level (%) 17.7 39.5.0 

Damage score (1-5) 2.1 2.5 

 

 

 
Table 6. Yield results of the joint experiment conducted in AKU 

 

Attribute  Demonstration plot (Av.) Control site 

Number of maize plants in the fields  600 722 

Total Number of maize plants holding kernels  569 481 

Total Number of kernels  778 565 

Number of kernels infected with stem borer  2 64 

Number of striga plants grown  3 27 

Average number of seeds per kernel  525 336 

 

 

 

1. The farm plot used was not good not only for maize but also 

for other crops as well with the exception of tef and flax alone. 

2. The design and planting of the desmodium, elephant grass 

and sowing of maize was accomplished by the involvement of 
the local farmers. This was deliberately done to create trust 

among farmers, extension, academicians and researchers. 

3. However, it became an amazing maize crop. The lessons 

learned from this demo work became educational in that the 

maize which was sown very late was able to attain necessary 

stand even at moisture stress. It became resistant to 

environmental shock because just at the flowering stage a very 

heavy hail attacked the field and the hail destroyed different 

farmlands and grasslands. But, the demo site specifically was 

able to resist and produced satisfactorily. 

4. There was a better yield with less infestation of striga weed 

and stem-borer in the Push-Pull plot than the control plot 
(Table 6).  

5. This demo site was one of the most visited demos by a total 

of 433 participants. These are 325 farmers, 89 development 

agents and experts, 19 administration bodies, and many others 

made an experience sharing visit to the site during land 

preparation, sowing and ripening stage of maize. 

 

The lessons learned from this experimentation are: 1. Farmers, 

experts, researchers, and administration bodies can work 

together effectively and learn from each other. 2. The 

integrated work is suitable to farmers’ context as farmers 
always gain not only from the production but also animal feed. 

3. There is no useless land if appropriate technology is applied. 

4. Farmers consider this work as their own not as the 

university’s. 

 

Farmers’ new dimensions of desmodium 
 

Farmers observed critically the result of the Push Pull 

Technology, the biological behavior of striga and the behavior 

of desmodium. It worked in reducing the impact of striga. They 

came up with other dimensions that academicians, extension 

workers, researchers and experts never think of. Some of the 

new ideas are as follows:  

 

Reducing the infestation of orobanche by desmodium 

application 

 

Farmers from Tahtai Maichew and Laelai Maichew weredas 
suffered a lot by a similar weed called orobanche (locally 

called Silim) which affects vegetable crops (tomato, potato and 

cabbage). Gebreyesus of Kewanit brought a display to one of 

the meetings to show participants how it tightly trapped the 

root system of his tomato. But, this is a bit different than striga 

because the flowers of Orobanche are the same color as the 

stem.. The farmers told us that it has no flower on it. They said 

whenever it appears in a field it kills the growth of tomato, 

potato and cabbage. Farmer Gebreyesus Tesfay and his team 

from Kewanit locality of Tahtai Maichew in the Tigrai Region 

volunteered to try this experimentation in 2012/13. He prepared 
two plots of tomato. The one plot was planted with tomato 

inter-planted desmodium (earlier a plot used for Push Pull 



 

 

 

 

experimentation) while the second was without desmodium. 

The two plots were near to each other divided only by a grass 
boundary. The result of the experimentation showed that there 

was not even a single orobanche observed in the plot with 

desmodium while there was a lot of orobanche weed grown in 

the second plot, where there was no desmodium grown. The 

tomato in the plot without desmodium died within one month 

while the tomato in the Push Pull plot gave yield for more than 

4 months. The farmers concluded that desmodium could 

suppress orobanche and they agreed to use desmodium in their 

crops, which could be affected by orobanche. 

 

 

Reducing the ant infestation of fruit trees and more 
 

The development of micro-irrigation in Tigrai is highly related 

to the development of fruit trees in many families. However, 

they are challenged with the pest and disease infestations. W/ro 

Haregu and her husband Kalayu in Mereb Lekhe wereda of 

Tigrai Region are one of the people who have highly suffered 

from ant in their fruit orchard. They own a 12 hectare fruit 

orchard planted by mango, orange, avocado, etc. Haregu 

Gobezay is known in Tigrai for her effective and progressive 

farm project. Now she is also known for her use of animal 

forage from desmodium, production of desmodium seed and 
more. She has shallow, stony and salty farm land. Desmodium 

was introduced into her farmer in 1997 as livestock feed by the 

support of Relief Society of Tigrai (REST).  She has planted 

desmodium throughout her 12 ha fruit farm. Now Hawi Ayna 

(striga) is eliminated from her farm due to desmodium. 

Moreover, ants disappeared in her fruit orchard due to the 

sticky nature of desmodium. No disease and pest is observed in 

her farm. Due to this animal feed, fertility improved and started 

growing groundnut, reduce salinity, etc. She said “I have 

neither pest nor disease problem in fruit orchard.” She 

continues explaining that they do not plow desmodium – 

instead they irrigate and fertilize it like the fruit trees. They 
should not let it dry i.e. always they keep it moist. 

 

Changes in yield 

 

The yield of maize and sorghum are proved to be increased 

through application of Push Pull Technology. Field reports of 

ISD indicate farmers have estimated that an effective PPT field 

can raise the yield of maize and sorghum by 50 to 90%. The 

maize and sorghum grain yields of the farmers’ Push Pull 

Technology demonstration plots in South Wollo showed maize 

yields were double or more the national average of 2.2-2.5 t/ha 
while the sorghum yields were 50% of more the national 

average of 1.7-2.1 t/ha. All farmers used their own preferred 

varieties (Figures 3 and 4). 

 

 

Expansion status of Push Pull Technology 

 

The Push Pull Technology project was started in 2011 in 

Melkasa and Axum area only at two plots. It continued  
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spreading into other Regions and weredas. In Ethiopia, ISD had 

started implementing push pull technology since January 2011 
in two district of Tigray and Amhara regions and six 

demonstration plots were established. The result of the demo 

plot particularly in farmers’ field was encouraging. In 2012 the 

number of districts included in promoting PPT project 

increased from 2 to 10 and the number of demonstrations plots 

increased from 6 to 420. There were 72 demonstration plots (60 

Farmers and 12 FTCs) in seven weredas (Abergele, T/M, L/M, 

KT, Alamata, Mereb Leke, Wer’e Leke) of Tigray and on 

wereda of Afar (Abala) (Table 7). 

 

Lessons learned and challenges of push pull technology 

 
The lessons learned from the piloting of this project are: 

  

1. Every integrated work is suitable to farmers’ context as 

farmers always go not only to the production of main crops but 

also for animal feed.  

2. The maize and sorghum grown in the project areas especially 

the Aksum University evidence that Push-Pull technology is 

able to be resistant to moisture stress and environmental shock. 

For instance, just at the flowering stage a very heavy hail storm 

attacked the field. The hail destroyed different farmlands and 

grasslands but the demo plot at Axum University was able to 
resist and produced satisfactorily. 

3. From the project we understood that it is easier to convince 

farmers if they are truly involved in the research process rather 

than just being instructed. Participation is a sign of success and 

adoption. 

4. The lesson from this case indicated to us that any change at 

local level requires a solution at local level. This is because 

problems do not mean that solutions are only at the hands of 

professional people and the government. There is significant 

knowledge at the local level. Farmers understand their 

problems and are ready to provide solutions with guidance and 

support from government and professionals. However, there 
are some challenges to be considered in practicing the Push 

Pull Technology. These are: 

 

1. Farmers are not interested in planting 3 border rows of a 

forage grass around their crops in their small land holding 

because it reduces the area for cultivating their main food 

crops. 

2. The cropping pattern of Ethiopian farmers is highly 

dependent on crop rotation while this technology is based on 

practicing mono-cropping of maize and/or sorghum in 

permanent PPT fields.  
3. In moisture stress area the border plants such as elephant 

grass attracts rodents. At the same time bracharia grass attracts 

birds when it flowers and set seed and this grass has a very 

tight and strong root. This makes farmers are unable to remove 

it whenever they want. Farmers prefer to use it as conservation 

grass to protect soil removal from gully wall. 

Therefore, project activities should be adapted towards the 

interest of the farmers, including crop rotation and without 

border rows. 
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Figure 3. Maize yields from model farmers' PPT plot in South Wollo area, 2012. 

 

 

 

 
 

Figure 4. Sorghum yields from farmers' PPT plots in South Wollo, 2012 

 

 
 

Lessons learned from this project are: 

 

1. Every integrated work is suitable to farmers’ context as 

farmers always go not only to the production of main crops but 

also for animal feed.  

2. The maize grown in Aksum University is evidence that 

Push-Pull technology is able resist moisture stress and 

environmental shock. For instance, just at the flowering stage a 

very heavy hail attacked the field. The hail destroyed different 

farmlands and grasslands but the demo plot at Axum 

University was able to resist and produced satisfactorily. 

3. From the project we understood that it is easier to convince 

farmers if truly involved in the research process rather than by 

top-down instruction. Participation is a sign of success and 

adoption. 

4. The lesson from this case indicates that any change at local 

level requires a solution at local level. This is because problems 

do not mean that solutions are only at the hands of professional 

people and the government. There is significant knowledge at 

the local level. Farmers understand their problems and are 

ready to provide solutions with guidance and support from 

government and professionals. 
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Table 7. Expansion status of Push Pull Technology. 

 

Parameter 2011 2011 2012 2013 2014 

Regions 
Oromiya and 
Tigray 

Amhara, 
Oromiya, 

Tigray 

Amhara, 
Oromiya, 

Tigray 

Amhara, 
Oromiya, 

Tigray 

Amhara, Benishangul Gumuz, 
Oromiya, Tigray 

      

Weredas 2* 2 10 (T & W) 13T+5W 13T+7W 

      

Farmers 1 - - - 

325(36F)= 255(24F)W, 24(5F)MT, 
8(1F)ML, 38(6F)TM, BSG, MK, 

Oromiya 

      

Demo plots 3 6 420 - - 

      

Organizations 
participated 

ISD, 
Melkasa 

ISD, Melkasa 
ISD***, 
Melkasa 

ISD, ICIPE, 
MT, Melkasa 

ATA**, ISD, ICIPE, MOA, MT, 
Melkasa 

 

T - Tigray; W – Wollo; BSG – Benishangul Gumuz; TM – Tahtai Maichew. * - Two locations in Two weredas i.e. Dura FTC and one plot in Melkasa Agricultural 

Research Center. ** Last, but not least, is the plan by the Agricultural Transformation Agency to promote and support around 20,000 farmers to take up PPT between 

2014 and 2016. This will be through a liaison among MoA, ATA, EIAR and ISD. ***Axum University 
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