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ABSTRACT 
 

Growing temperate fruits in the highlands of Ethiopia will help to balance the diet of farmers. The main objective of 

the study was to evaluate the efficacy of naturally occurring products in controlling the wooly apple aphid in apple 

orchard at Holeta, Ethiopia. Woolly apple aphid (WAA), Eriosoma lanigerum, is an important insect pest of apples in 

Holetta agricultural research center apple orchards and in other apple-growing areas of the country. Aqueous extracts 

of different botanicals, bio-pesticides, entomopathogens and insecticides were screened against WAA. Namely 
Berbera Seed (Miletia ferugenus), Pyrethrum flower (Chrysanthemum cineraraefolium), Metarizum anosipele fungi, 

Bacillus thuringiensis var thuringiensis(Bt), Garlic (Allium sativum L.) bulb extracted, Glucosinolate Botanical, 

Silvercolodial solution, Dimethoate 40 EC, Pirimor 50 DG and Neembicide was used. The experiment was laid out in 

randomized complete block design with three Replications. The highest and lowest WAA colony and aphid per colony 

were recorded from the untreated plots and standard insecticide (Pirimor 50 DG), respectively. WAA colony and 

aphid per colony in botanicals, bio-pesticides, and entomo-pathogenic treatments were intermediary between the 

standard and the untreated check. Berbera Seed (Miletia ferugenus) resulted in lower WAA colony and good efficacy 

(55.91 %) than the rest of botanical treatments. Entomo-pathogenic fungi and Bt that are indispensable natural 

biological control agents of many insects both at field and storage condition. This studies lead to the conclusion that 

wooly apple aphid problem in apple orchard (not at nursery) conditions entomopathogens and plant based extracted 

pesticides can be a safer and effective alternative for WAA management which is simple to prepare and apply. 

Spraying apple tree by Neembicide or Berbera seed extracted solution slows the infestation and also environmentally 
friend and not harmful to beneficial insects; alternative pollinators. Generally, these synthetic insecticides have 

tremendous impact on Natural enemies and beneficial insects as well as on environmental side effect.  
 

Key words: WAA, colony, bio-pesticides, Eriosoma lanigerum, orchards, Aqueous, Pyrethrum flower, Metarizum 

anosipele fungi, Garlic bulb, Dimethoate 40 EC, Pirimor 50 DG, Bt. 

 

INTRODUCTION 

 

Fruit crops consist of perennial woody trees, shrubs, 

vines and palms. Growing temperate fruits in the 

highlands of Ethiopia will help balance the diet of 

farmers. Apple trees were introduced into the tropical 

mountains of southwestern Ethiopia (>2700 m.a.s.l), some 

60 years ago by missionaries, Ralph Wiegand, South 
Ethiopia Kale Hiwot Church, personal communication, 

and in Adigrat, Tigray (>2500 m.a.s.l.), some 35 years 

ago Jozef Naudts, ADCS Food Security project, personal 

communication (Ashebir, D. et al, 2010; Melke, A. and 

Fetene, M., 2014.). The country has great potential and 

encouraging policy to expand fruit production for fresh 

market and processing both for domestic and export 

markets. In Ethiopia, SNNP, Oromia, Amhara, and Tigray 

regions are the four major producers of apple, peach, 

plum, pear and strawberry in the country at various degree 

of success. There is a steep increase in demand all across 

the country particularly for apple. More or less, similar 

trends of demand are expected on other temperate fruit 

species such as peach, pear and plum too. At present, an 

estimated area of 2500 ha is under apple cultivation 
nationally (MoA, 2014). The average price of apples fruits 

increased from ETB 15/kg in 2005 to ETB 110/kg in 

recent years and even higher depending on the season and 

quality. Currently, there is increased interest and 

consideration in Highland fruits (temperate fruits) in most 

highlands of Ethiopia as commodities that can provide 

opportunities for livelihoods and development.  
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The yield and quality of fruits produced in the 

country is also very low due to complex biotic and abiotic 

problems. Among the biotic problems, apple wooly aphid, 

apple scab, powdery mildew and agro-bacterium on apple, 

and leaf curl on peach can be mentioned. This insect is 

now regarded as a pest wherever apple is grown 

commercially (Walker et al. 1988). Favorite feeding sites 

are new growth shoots, branches, pruning and other 

wounds, leaf axils and the roots of apple trees (Mueller et 

al. 1992). Without chemical or natural controls, woolly 
apple aphids can increase to high numbers in apple the 

back of the adult aphids. The bodies of these bark-feeding 

aphids are completely covered by masses of white, wool-

like, waxy materials (Roselle, R.E., 1977). This waxy 

mass protects orchards (Alston, D., et al 2010). This aphid 

is found in colonies on the aerial portions of the tree and 

on roots during winter. The nymphs migrate up or down 

the trunk of infested trees during summer and fall. The 

main injury to young and mature trees is stunting due to 

the formation of root galls. If populations are high, 

honeydew and sooty mold will also be problems, and 
aphids may enter the calyx end of fruit (Baker, A. C. 

1915).  

In the United States, organophosphate (OP) 

insecticides have been the key control tools in pome fruits 

(apples, pears) for the last 50 years. OPs were initially 

very effective against key and secondary pests, but, due to 

their broad-spectrum activity, they also created 

“biological deserts” where natural enemies could not 

survive. In spite of 50 years of continuous use, OP 

insecticides and biological control have essentially 

remained incompatible. With the exception of predatory 

mites, most natural enemies have not been able to adapt to 
intensive OP use in orchards (Knight, A.L., et al, 2008). 

Despite the use of synthetic insecticides, resistant 

varieties and rootstocks as well as biological control are 

organically acceptable methods of its management. The 

entomo-pathogenic fungus, Metarhizium anisopliae and 

Beuveria bassiana have received considerable attentions 

as a viable alternative to chemical pesticides. The fungi 

are highly specific to hosts. At field application rates, they 

are considered safe to non–target hosts (Feng M.G., et al). 

The fungi can be mass-produced relatively easily on 

artificial solid substrates and when formulated in oil, can 
be applied under a wide range of environmental 

conditions using commonly available pesticide application 

equipment’s (Wraight, S.P. et al). Garlic (and other 

plants) has for many years been used as a companion crop 

for cultivated plants to help them withstand attack by 

pests such as aphids and caterpillars. This use exploits the 

natural biologically active defence compounds produced 

by plants (Ratnadass, A., et al).  

The natural insecticide produced by the bacterium 

Bacillus thuringiensis (called "Bt") has been used for 

decades by farmers to control insect pests and by the 

World Health Organization to kill mosquitoes without 
using dangerous chemical pesticides. The Bt is produced 

throughout the world and sold as a biological control 

agent in most countries where horticultural crops are 

grown. In 1995, worldwide sales of B. thuringiensis based 

insecticides were estimated at $90 million representing 

about 2% of the total global insecticide market (Lambert 

and Pereron, 1992; Schnepf et al., 1998). Therefore, the 

objective of study is to evaluate the efficacy of these 

naturally occurring products in controlling the wooly 

apple aphid in apple orchard. 

 

MATERIALS AND METHODS 

 

Area description  

The present investigation was conducted during 

November to December 2017 at EIAR, Holetta 

agricultural research center, situated 40 km from Addis 
Ababa, Ethiopia at 37° N latitude, 77° E longitude and at 

about 2200 m.a.s.l. The experiment was conducted in 

already established apple orchards with an average daily 

temperature of 24°C with 60-70% relative humidity. 

 

Test treatments and preparation of plant extracts  

Berbera Seed (Miletia ferugenus): seeds were collected 

in the premises of Holetta agricultural research center. 

The seed coats were removed and the cotyledons were 

crushed with mortar and pestle to form cake and weighted 

at 2.69gm powder/1 liter of water of water for spray.  
 

Pyrethrum flower (Chrysanthemum cineraraefolium): 

about 1kg were dried and crushed with mortar to form 

powder and weighted at 700gm/100 liter of water for 

spray.  

 

Metarizum anosipele fungi: The fungi powders were 

prepared at APPRC at mycology laboratory. The powders 

weighted at 7gm were dissolved in 2 liter of water for 

spray.  

 

Bacillus thuringiensis var thuringiensis: bacterial spore 
powder form was purchased from market and at 7gm was 

dissolved in 2 liter of water for manual knapsack sprayer 

Application. 

 

Garlic (Allium sativum L.) bulb extracted solution: 

about 1kg of fresh bulb were crushed and dried by oven at 

60oc in the laboratory so as to prepare wetable powder by 

using mortar and weighted at 7gm were dissolved in 2 

liter of water for spray. 

 

Glucosinolate Botanical: biopesticide solution prepared 
from different spices plants. 

 

Silvercolodial solution: botanical prepared from different 

plant leaf extracts usually used in flower farms to control 

soil born insect pests. 

 

Dimethoate 40 EC/Agrothoate 40 EC: synthetic 

insecticide used for the control of aphid species in field 

crops can be found from market; formal agricultural 

chemical importers.  

 

Pirimor 50 DG: is a fast acting specific aphicide for use 
on a wide variety of agricultural crops insect pests. It has 

a knock down action, which aids its distribution within the 

crop. It does not harm bees and other beneficial useful 

insects and is therefore very useful in integrated pest 

management (IPM). It can be applied by aerial, tractor 

mounted or hand operated spray equipment (Baranyovits, 

F., 1970). 

http://www.ipm.ucdavis.edu/PMG/E/I-HO-ELAN-CD.016.html
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Table 1: Weather data of study area (HARC, Ethiopia). 

Monthly mean of minimum temperature ( oc) 

Year Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

2017 -0.60 5.20 8.20 8.8 10.0 8.80 8.80 10.40 8.3 7.8 2.8 0.6 
Monthly total rainfall (m.m) 

2017 0.0 30.2 24.0 56.0 129.6 74.6 172.8 311.4 244.0 29.0 0.0 0.0 
Monthly mean of maximum temprature(Oc) 

2017 25.2 25.6 26.3 26.2 23.5 24.2 22.1 21.7 22.6 24.2 24.0 23.9 
Monthly mean of Evaporation ( m.m) 

2017 36 39 47 53 69 77 83 76 71 61 46 47 

 

Neembicide: biopesticide solution prepared from Neem 

tree (Azadirachta indica A. Juss.) and it can be found 

from market; formal agricultural chemical importer. 

All treatments were evaluated against apple wooly 
aphid under natural infestation in already established 

apple trees (photo 1a&b). The preparation was thoroughly 

mixed and filtered through goose and squeezed to remove 

particulate matter and stored in transparent vials under 

refrigerator (Bayeh, 2007). Reportedly safer and effective 

insecticides and promising organic bio-pesticides were 

tested in a randomized complete block design replicated 

three times. Each apple tree was considered as a plot and 

two liters of water was sprayed per tree. Wooly apple 

aphid population (pre and post application) counts were 

made every 3 days interval. When the aphid infestation 
observed treatment application rate were done according 

to manufactures recommendation. Post application data 

were collected 3, 6, 10 and 15 days after treatment 

application.  

The efficacies of each treatment were assessed based on 

Abbott’s formula. The treatment arrangement was in the 

following:  

1. Berbera seed extracted powder at 2.69 mg/ 2 liter of 

water 

2. Pyrethrum flower extracted powder at 7gm/ 2 liter of 

water 

3. Metarizum anosipele powder at 7g/ 2 liter of water 
4. Bacillus thuringiensis var thuringiensis at 7g/2 liter 

of water 

5. Garlic bulb extracted powder at 7g/2 liter of water 

6. Glucosinolate solution 5ml/2 liter of water 

7. Silvercolodial botanical solution 5ml/2 liter of water 

8. Dimethoate 40% EC 5ml/2 liter of water 

9. Pirimor powder at 0.5g/2 liter of water 

10. Neembicide 5ml/2 liter of water 

11. Control as untreated check  

 

Data analysis 

Data was subjected to analysis of variance (ANOVA) 

in Randomized Complete Block Design (RCBD) using 

SAS statistical software version 9.3 and excel 2010. 

Finally, pre and post spray mean aphid count data were 

subjected to Percent efficacy on the modified Abbotte’s 

formula by Fleming and Retenkarna, (1985). 

 

% Efficacy = [1 - (Ta* Cb) ]*100 

                              (Tb*Ca) 

 

Where, Ta= Post-treatment population in treatment, Cb= 
Pre-treatment population in check, Tb= Pre-treatment 

population in treatment, Ca= Post-treatment population in 

check. 

RESULTS AND DISCUSSION 

 

The analysis of variance on Table 1 shows that tested 

treatments were statistically significant difference from 
the control or untreated check in controlling wooly apple 

aphid. In terms of woolly aphid colony, significantly 

higher numbers were counted from untreated check in 

different counting dates. All bio-pesticides and synthetic 

insecticide treatments were showed significantly different 

from the untreated check at 3, 6, 10 and 15 days after 

treatment application. Even though there is non-

significant difference between Berbera, pyrethrum, 

Metarizum anosipele, Neembicide and pirimor; and also 

between Bacillus thuringiensis, Garlic, Glucosinolate, 

Silvercolodial and Dimethoate 40% EC; there were 
numerical difference in colony per tree at 3DATA. During 

the first count, 3DATA, insecticide pirimor were the most 

effective (1.44) colony/tree infestation followed by 

Pyrethrum flower (Chrysanthemum cineraraefolium) and 

Berbera seed powder; 1.57 and 1.64 colonies per tree 

respectively. The numbers of infestation aphid colony per 

apple tree varied from 1.44 in pirimor to 3.47 in garlic 

bulb extract during 3 DATA.  

Both plant extracts and entomo-pathogenic fungi and 

bacteria are better as compared to control (4.47 colonies 

per tree) at subsequent counting days. The two synthetic 

insecticides were good until the last; 15 DATA; counting 
days after treatment application. After 6 DATA there were 

significant differences among treatments the least was 1 

colony/tree at pirimor 50 DG and the highest infestation 

was recorded from untreated check 4.14 colonies/tree. 

There were good impacts on wooly apple aphid from 

Neembicide (1.38) colony/tree followed by Berbera seed 

extract during the second count. Considerable results were 

observed from Metarizum anosipele, Glucosinolate 

botanical, Pyrethrum flower extract and Dimethoate 40 

EC in reducing the number of colonies/tree. 

Analysis of variance shows after 10 DATA 
significant difference between treatments were observed 

against WAA. The least infestation was recorded from 

pirimor 50 DG (0.71) colony/tree followed by 

Neembicide (1colony/tree) and the highest infestation 

were recorded from un-treated check as usual. At this 

point Berbera seed extract showed comparable response 

and dramatic expressions of control potential against 

WAA interims of colony/tree. There is non-significant 

difference between pirimor 50 DG, Neembicide and 

Berbera seed extract but it was confirmed that those 

treatments are different from the other treatments 
significantly. After two weeks the WAA infestation 

showed an increasing trained even in pirimor 50 DG (0.88 

colony/tree); as shown in the above table 1. According to 
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Table 2:  ANOVA table for WAA management at apple orchard condition using botanicals, entomo-pathogens and insecticides.  

TN Treatments  Pre-spray counts 
colony/tree  

Post spray counts colony/tree 

3 Data 6 Data 10 Data 15 Data 

1 Berbera seed extract  3.81 1.64B 1.47B 1.05FG 1.55BCD 
2 Pyrethrum flower extract  3.97 1.57B 1.83B 2.387BCD 2.91ABC 
3 Metarizum anosipele  3.85 1.773B 1.52B 2.6067BC 3.58A 
4 Bacillus thuringiensis  5.1 2.96AB 2.49AB 2.27BCDE 2.52ABCD 

5 Garlic bulb extract 5.1 3.47AB 2.83AB 1.5567DEFG 1.29CD 
6 Glucosinolate botanical 4.61 2.68AB 1.67B 1.783CDEF 2.32ABCD 

7 Silvercolodial botanical 3.85 2.46AB 2.71AB 3.0667B 3.3AB 
8 Dimethoate 40% EC 4.73 2.48AB 1.65B 1.34EFG 2.027ABCD 

9 Pirimor 50DG 4.55 1.44B 1.0B 0.71FG 0.88D 

10 Neembicide 4.24 1.8B 1.38B 1FG 2.89ABC 
11 Control (untreated check)  4.8 4.38 A 4.14A 4.47A 3.67A 
 Lsd  1.58 NS 2.1849 1.9145 0.983 1.757 
 Cv 21 52.9 54.47 28.56 42.1 

Means that do not share a letter are significantly different. LSD-least significant difference, DATA- days after treatment application. 

 

Seaman there are few insecticides specifically labeled for 
control of woolly apple aphid. Diazinon, Thiodan and 

Dimethoate are recommended for control of above-ground 

infestations. There are no insecticides to control root 

infestations on bearing apple trees. Control underground 

infestation is difficult but from this research work wooly 

apple aphid can be managed using pirimor 50 DG and 

using organic pest management either by Garlic bulb 

extract solution spray or Berbera seed extract solution 

spray have shown good performance than the reset of 

exposed treatments after 15 DATA. Different literatures 

stated that Outbreaks of woolly apple aphid are most 
common following the use of pyrethroids, which destroys 

WAA natural enemies. This trial also confirmed that the 

number of infestation has been increased from 1.57 to 

2.91 colonies/tree during subsequent counting days after 

Pyrethrum flower extract application (table 1). 

Application of pyrethrum flower extract for WAA may 

reduce the infestation primarily by knockdown but the 

infestation rate increases after wards. This research output 

also supported by Hull, L.A. et al, which states that the 

use of synthetic pyrethroids, which are harmful to natural 

enemies, should be avoided. Even though the least 

infestation of WAA were recorded from pirimor 
(1.01colony/tree) from average values of all subsequent 

counts it is true that Berbera seed extracted solution (1.43 

colony/tree) also showed significant response against 

wooly apple aphid (fig 1).  

Now a days world have been worrying about 

synthetic insecticides which have both acute and chronic 

health problems and destroying an important insect pests 

and natural enemies of primary pests of crops and plants 

as a whole. Berbera (Miletia ferugenus) seed extract 

solution is can be prepared by anyone who have 

willingness to use for insect pest control; and easily 
available on farmers field and natural forests in Ethiopia. 

According to Ferdu et al; in the recent years, pests which 

previously were not considered as major have become 

more important in various fruit crops. One of the reasons 

for such shift of pest status might be due to increased use 

of pesticides that disturb the natural control.  

According to Asma Sherwani et al wooly apple aphid 

can be managed by Spray 800 ml Malathion 50 EC in 500 

liters of water per ha during summer months but the 

author noted that avoid insecticidal sprays where parasite 

Aphelinus mali is present. Different research has been 

conducted on the use of synthetic insecticides for the 
management of WAA and its impact on its natural 

enemies and almost all of them coated it’s better not to 

use in-organic insecticides to control WAA. So, this 

research has promising result organic farming point of 

view and IPM strategy generally. 

Pirimor 50 DG treated apple trees have shown 

excellent performance in controlling wooly apple aphids 

than the other treatments. Pirimor 50 DG have shown 

73.997% efficacy followed by Berbera seed extract 55.9%.  

Even though there is no available information on 

natural enemies of wooly apple aphid in Ethiopia; 
synthetic insecticides have direct effect on disturbing the 

biology and killing non target pests when chemical spray 

is done. In this study we didn’t collected any data 

regarding natural enemies and non-target pests of wooly 

apple aphis but According to CH Wearing et al Pirimicarb 

application reduced WAA immediately and it remained 

low throughout the season. The incidences of apples 

infested with WAA at harvest were: pirimicarb treatment 

0.39 ± 0.39%, no pirimicarb treatment 2.56 ± 1.25%.  

According to CH wearing these treatments were not 

statistically different but the results supported the 

evidence from shoot sampling that pirimicarb had 
prevented the aphid from exceeding the economic 

threshold. He also stated a controversial idea about in-

organic insect pest control; pirimicarb achieved selective 

control of WAA while allowing survival of A. mali and 

confirmed that this aphicide would be a valuable option 

for assisting natural enemies in integrated control if it 

could be made available for summer use. CH Wearing et 

al gives evidence which supports his findings obtained by 

Bradley et al. (1997) and their results were supported by 

laboratory tests showing little or no toxicity of pirimicarb 

to adult A. mali. However, their field test of Diazinon in 
Hawke’s Bay showed that it did not reduce the numbers 

of A. mali or disrupt biological control of this pest, and 

this was later found to result from its short residual 

toxicity to the parasitoid (JTS Walker, Plant and Food 

Research, pers. comm. 2009). This treatment greatly 

reduced WAA in February 1997 to 0.3% infestation of 

736 extension shoots and just two colonies were retrieved 

which had only two and six aphids respectively, with no 

A. mali present. Untreated adjacent trees had 3.8%of 602 

extension shoots infested with 12 colonies which averaged 

eight aphids/colony and 34% parasitism by A. mali. 
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Fig. 1:  Average number of Wooly apple aphid colony after 
treatment application (√x+0.5). Psc-pre-spray count, posct- post 
spray count 

 

 
 
Fig. 2:  Average number of Wooly apple aphid colony pre and 
post treatment application after 3, 6, 10 and 15 days (√x+0.5). 
 
Table 3: Efficacy test of botanicals, entomo-pathogens and 
insecticides against wooly apple aphid using Abbott WS (1925) 
formula. 

Treatment No.  Treatment  Efficacy (%)  

1 Berbera seed extract  55.9143 
2 Pyrethrum flower extract  35.77176 
3 Metarizum anosipele  27.81275 
4 Bacillus thuringiensis  41.07863 
5 Garlic bulb extract 47.43057 
6 Glucosinolate botanical 46.33207 
7 Silvercolodial botanical 12.14146 
8 Dimethoate 40% EC 53.53217 
9 Pirimor 50DG 73.99659 
10 Neembicide 51.11957 
11 Control(untreated check)   _ 

%- percent. 
 

The infestation level of WAA population in each 

counting dates shows an increasing trend in some 

treatments and vice versa on the other treatments (fig 2). 

On pyrethrum flower treated apple trees showed an 

increasing trend of WAA colony with counting dates. This 

confirms application of pyrethrum flower to control WAA 

on apple orchard definitely increases the infestation. 

Silvercolodial botanical has shown its potential but 

population increase was observed subsequent counting 

dates; usually Silvercolodial were used in flower farms so 
as to control soil born insects like nematode. That is why 

we are screened if it is a solution for controlling root area 

WAA infestation but not a solution at all. 
Metarizum anosipele fungi treated apple trees have 

shown the same trend as pyrethrum but when you 
consider fungi for insect pest control we have to provide 

moisturized environment for survival of fungi and full 
infection of conidia to the target pest. You can see the 
infestation decrease from 1.8 to1.5 colonies/tree for 
3DATA to 6 DATA respectively; because of moisture 
was available for the first 3 days and also dramatically 
decrease with respect to untreated trees (4.8colonies/tree). 
Bacillus thuringiensis have shown its potential up to 10 
DATA after wards population increase were observed; 
which shows an indication of the second application 
should be done after days. Berbera seed extract solution 
has shown good potential in managing wooly apple aphids 
even up to 15 DATA but it needs the 2nd application after 
10 days.  

Regarding Glucosinolate botanical; it has good 

response but short application frequency up to 6 days; the 

same as Metarizum anosipele fungi. Neembicide treated 

trees have also shown excellent population reduction trend 

up to 10 days and fast increase up to 15 days; which 

shows the 2nd application should be done after 10 days to 

suppress the population below 1 colony/tree. Dimethoate 

40% EC is an aphicide recommended for different field 

crop insect pests and it can be used in apple for WAA 
control but as last option and application should be done 

without the presence of natural enemies and beneficial 

insect. From the above fig 2 the 2nd application of 

Dimethoate 40% EC was after 10 days. The best treatment 

was Pirimor 50DG in controlling WAA below 1 colony 

up to 15 days even more than that with fast acting and 

knockdown ability. Garlic bulb extract solution is not fast 

acting form the trend it showed but has a promising 

response up to 15 days. It has shown knockdown effect 

and has some odor which may be a repellent for WAA 

what I had observed during spray.  
The analysis of variance on Table 3 shows that 

treatments were statistically significant difference from 

the control or untreated check in managing wooly apple 

aphid population in a colony. The least number of aphids 

per colony were recorded from Neembicide (1.38) during 

3 DATA and the highest were from garlic bulb extract 

(5.09). There was non-significant difference were 

recorded between the rests of the treatments during the 

first counts (3DATA). The 2nd repeated count at 6 DATA 

least aphid per colony were recorded from Neembicide 

(1.45) and the highest were from Metarizum anosipele 

fungi (4.49). Berbera seed extract solution showed almost 
similar performance with Neembicide.  

After 10 days of treatment application aphid per 

colony population fluctuation were observed and all the 

treatments have not showed clear difference with respect 

to aphid per colony. Not only in pyrethrum flower extract 

but also in all treatments; the number wooly apple aphid 

populations per colony increment were observed in 

subsequent count dates. Even though there were 

significant differences between treatments at transformed 

data; there were clear population differences during 

population counts (row data). The mean values of all the 
three counts have shown a significant difference between 

the exposed botanicals, entomo-pathogens and 

insecticides. The least aphid per colony was recorded 

from Neembicide (2.57) and the highest were from 

Metarizum anosipele (4.79) aphid per colony. All the 

remaining treatments have shown similar performance in 

terms of aphid per colony.  
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Table 4:  Number of Wooly apple aphid per colony after using botanicals, entomo-pathogens and insecticides.  

TN Treatments                              Post spray counts aphid/colony 

3 Data 6 Data 10 Data 15 Data Mean  

1 Berbera seed extract  2.44BC 1.5B 3.2AB 3.68AB 2.93BC 
2 Pyrethrum flower extract  3.6ABC 2.85AB 3.17AB 3.06B 3.33ABC 
3 Metarizum anosipele  4.74AB 4.49A 5.02A 5.89A 4.79A 
4 Bacillus thuringiensis  3.57ABC 2.4AB 3.13AB 2.93B 3.42ABC 

5 Garlic bulb extract 5.09A 3.93A 3.08AB 2.49B 3.94ABC 
6 Glucosinolate botanical 4.27AB 2.43AB 2.12B 3.24B 3.34ABC 
7 Silvercolodial Botanical 3.94AB 3.66AB 3.13AB 4.12AB 3.74ABC 
8 Dimethoate 40% EC 4.03AB 2.58AB 3.49AB 3.48AB 3.66ABC 
9 Pirimor 50DG 3.25ABC 2.91AB 2.73AB 3.31B 3.35ABC 
10 Neembicide 1.38C 1.45B 2.49AB 3.29B 2.57C 
11 Control (untreated check)  4.12AB 3.88A 4.62AB 4.13AB 4.31AB 
 Lsd  2.37 2.25 2.68 2.44 1.71 
 Cv 37.8 45.3 47.8 39.8 28 

Means that do not share a letter are significantly different. LSD-least significant difference, DATA- days after experiment application. 

 

 
 

Fig. 2:  Average number of Wooly apple aphid per colony after 3, 6, 10 and 15 days of treatment application (√x+0.5).  

DATA- days after treatment application. 

 

Even though pirimor 50 DG have shown excellent 

performance with respect to wooly apple aphid colony per 

tree but the number of wooly apple aphid population per 

colony were high or similar to the other treatments. So, in 
terms of aphid per colony exposed treatments have shown 

significant difference but they are numerically near to 

each other. 

From the fig 2 below wooly apple aphid populations 

were low in Neembicide compared to the other treatments 

until the last counts after treatment application. The 

population of wooly aphid is not uniform per colony in all 

treatments after treated. This is due to the biology of 

Wooly apple aphid. According to Asma Sherwani et al 

wooly Aphids are viviparous and reproduce both 

asexually; parthenogenetically and sexually after mating. 
Each female produces 30-116 nymphs parthenogenetically 

Within 24 hours the nymphs start secreting waxy filament 

to become wooly. The majority of nymphs are borne alive 

on apple trees by an unmated female (A Seaman, A. and 

Riedl, H., 1988). WAA feeding on roots causes gall 

formation and galls increase in size over time as aphid 

feeding continues. This will inhibit root function and 
under severe infestations can stunt or weaken even can 

kill the apple tree. 

Heavy infestation on aerial portions of the tree can 

cause twig galls and leaf yellowing. Canopy infestations 

can lead to honeydew deposits on fruit causing the growth 

of the fungus that causes sooty mold, and subsequent 

downgrading of fruit. Ruptured WAA stem galls can serve 

as infection sites for fungus spores that cause perennial 

canker on apple. 

  

Conclusions and recommendation 

This studies lead to the conclusion that wooly apple 

aphid problem in apple orchard (not at nursery) conditions 

entomopathogens and plant based extracted pesticides can 
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be a safer and effective alternative for WAA management 

which is simple to prepare and apply. Pirimor 50 DG 

synthetic insecticide was highly effective up to 15 DATA 

followed by Berbera seed extracted solution and 

Neembicide in terms of WAA colony per tree. But in 

terms of WAA per colony Neembicide were best followed 

by Berbera seed extracted solution and pirimor 50DG.  

Treatments were showed different effectiveness in 

managing the infestation below ETL up to the 15 DATA. 

But thereafter WAA infestation increased intensely. This 
indicates that there should be frequent application of the 

treatment so as to cope WAA incidence below ETL level. 

This application interlude may be a gap for a new study.  

In my recommendation on WAA on apple orchards: 

the most important insect pest in apple production and 

productivity in Ethiopia. Spraying apple tree by 

Neembicide or Berbera seed extracted solution slows the 

infestation and also environmentally friend and not 

harmful to beneficial insects; alternative pollinators. 

These organic insecticides are easily accessible to local 

farmers because Berbera (Miletia ferugenus) and Neem 

(Azadirachta indica A. Juss) tree are highly associated 

with the farming system of our local farmers. I didn’t 

forget the importance of synthetic insecticide pirimor 50 

DG and Dimethoate 40% EC in controlling WAA; 

especially Pirimor 50 DG was best about an efficacy of 

73.99659% (Table 2). Generally, these synthetic 

insecticides have tremendous impact on Natural enemies 

and beneficial insects as well as on environmental side 

effect.  
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Annex  

  
                                                       

Apple orchard an experiment was conducted (photo 1a & 1b) 

 

  
    

    Areal infestation  root infestation  

 

  
                                            

Damaged by apple woolly aphid on root 


