
 
SINAI Journal of Applied Sciences (ISSN: 2314-6079) Vol. (6) Is. (3), Dec. 2017 293

[ 

[ 

 

 

THE SELECTIVE TOXICITY OF CERTAIN INSECTICIDES ON 
THE APHID PREDATOR HIPPODAMIA CONVERGENS 

Mohamed I. Barakat2; Badria I.A. El-Esnawy2 and S.A.A. Ibrahem1 

1. Dept. Plant Prod., Fac. Environ. Agric. Sci., Arish. Univ, Egypt. 

2. Stat. Ismailia Agric. Res., Inst. Plant Prot. Res., Cent. Agric. Res., Giza, Egypt. 

ABSTRACT 

The toxic effect of four insecticides i.e. actara, cam mek, neomyl and malathion were 
evaluated in laboratory against the cabbage aphids Brevicoryne brassicae. The side effect of 
the tested insecticides was estimated on the predator Hippodamia convergens. The obtained 
values on aphids at LC50 were 112.75, 126.29, 164.84 and 213.24 ppm for actara, cam mek, 
neomyl and malathion respectively. At LC90 level, cam mek recorded 452 ppm followed by 
actara 1590.89 ppm, neomyl 3611.84 ppm and malathion 3839.13 ppm. The toxicity values 
on the predator, that malathion was the most toxic compound based on LC50 (2.69 ppm) 
followed by cam mek (4.24 ppm), neomyl (10.26 ppm), and actara (32.15 ppm), whereas the 
LC90 values were 196.1 ppm (neomyl), 237.4 ppm (malathion), 608.92 ppm (actara) and 
1183.9 ppm (cam mek). The general selectivity ratio of the tested insecticides which avoid the 
difference in selective toxicity values between LC50 and LC90 level were calculated. The 
ratios were 2.64, 0.38, 9.96 and 16.28 ppm for actara, cam mek, neomyl, and malathion, 
respectively. Cam mek can be considered the effective compound against the cabbage aphid’s 
Brevicoryne brassicae (as the main target) and simultaneously safe for the prevailing 
predator.  

Key words: Canola (rapeseed), insecticides, Brevicoryne brassicae, Hippodamia convergens, 

selective toxicity. 

INTRODUCTION 

Rapeseed (Brassica napus L.) is one of 
the important oil crops in many countries in 
the world. This crop is characterized by 
high seed oil content (40–45%), protein 
(23–25%) and healthy oil. Canola oil has 
the lowest level of saturated fats of all 
major oil crops.  

It also has an excellent fatty acid profile, 
with high levels of Omega-3 fatty acids 
whose intake is associated with a lower risk 
of heart disease and lower blood cholesterol 
levels. It tested as alternative oil for 
petroleum products like motor fuels (called 
biofuels) and motor oils Barth 

(2007).Economic Research Service (ERS) 
(2001), reported that canola (oilseed rape) 
is the second only to soybean as the most 
important source of vegetable oil in the 
world. During the past 20 years, this crop 
has passed peanut, sunflower and, recently, 
cotton seed in worldwide production. 

Cultivation of canola in Egypt may 
provide an opportunity to overcome some 
of the local deficit of vegetable edible oil 
production, particularly it could be 
successfully grown during winter season in 
newly reclaimed land, outside the old one 
of Nile Valley, to get-arround the 
competition with other crops occupied the 
old cultivated area. 
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Aphid is the most serious pests on canola 
plants (Ali and Munir 1984). It sucks plant 
juices, not only from but also leaves 
inflorescence. The insect deform both. The 
depletion of the nutrients in the plant cause 
adversely effects on crop’s growth and seed 
yield. In case of severe infestation, yield 
may be reduced up to 35%. 

Numerous insecticides are used to control 
aphids on canola plants. The conventional 
(bifenthrin, carbosulfan and methamidophos) 
and neonicotinoid insecticides (thiamethoxam 
and imidacloprid) were sprayed to control 
cabbage aphid, B. brassicae L. (Amer et al. 
(2010). Aslam et al. (2001) applied 
(Carbamate, Organophosphate and 
Neonicotinoids) against the aphid.  

The cabbage aphid was suitable prey for 
the predator Hippodamia convergens 
(Jessie, 2013). Silva et al. (2016) showed 
that the natural enemies on Brassicaceae 
were Syrphidae larvae and H. convergens. 
The present study aims to evaluate the 
efficiency of certain insecticides in 
controlling aphid B. brassicae (L.) and 
clarify the selectivity of these insecticides 
on the natural enemy, H. convergens, in 
order to establish the compatibility between 
each integrated aphid management 
programmes.  

MATERIALS AND METHODS 

Insecticides used: Table (1). 

Laboratory Experiment 

The experiment was conducted at the 
Laboratory of Plant Protection Department, 
Ismailia Agricultural Research Station 
(IARS) to evaluate the toxicity of the 
previous aforementioned insecticides on 
cabbage aphid Brevicoryne brassicae and 
its predator Hippodamia convergens.  

Maintenance of the Colonies 

The Cabbage aphid, Brevicoryne brassicae. 

Six plastic pots 20 x 30 cm were 
provided with proper soil. Seeds of canola 
serw 4 cultivare were sown in the pots, that 

kept in cages (60x60x100cm) covered with 
cheese cloth away from any insecticides 
contamination. The cages were kept in glass 
house under conditions 25˚ ± 2 and 65 ± 
5% R.H and 12 hr. daily illuminations by 
using fluorescent tubes of 40 watt. The 
aphids’ B. brassicae were collected from 
canola plants on farm of IARS. The aphid 
were added to canola plants in pots.  

The predator, Hippodamia convergens.  

The original samples of the predator 
were received from Plant Protection 
Division, Faculty of Environmental and 
Agricultural Sciences, Arish University, 
Egypt. To get plenty numbers of the 
predator, the steps of Shaw (1982) were 
carried out. Twenty five glasses tubes (5 x 
10cm), each was provided with canola 
leaves heavy infested by aphids. The 
predator was transferred with a fine brush 
on aphid infested leaves. The leaves were 
supplied with aphids when it is necessary.  

Toxicological Procedures 

The efficacy of tested insecticides on the 
cabbage aphid  

Direct spray technique was used to test 
the efficiency of the tested insecticides 
against cabbage aphids. Canola leaves were 
placed in Petri-dish 9-cm diameter lined 
with water-saturated cotton wool. Thirty of 
B. brassicae were transferred on the surface 
of the leaves. Serial concentration dilutions 
of each of the tested insecticide were prepared 
in aqueous solution. Five concentrations for 
each insecticide and three replicates for 
each concentration were used. Leaves were 
sprayed with a constant amount of the 
toxicant solution determined by spraying 
pressure for five seconds by means of class 
manual atomizer (Kimax, USA). 

The treatments were kept under constant 
temperatures 25˚C ± 1 and 70±5 % R.H., 
photoperiod 12:12 (L: D). The mortality 
were calculated after 24 hr. The criterion 
for mortality was the failure to respond 
positively by leg movement following light 
Prodding with a fine brush.  
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Table (1): Insecticides used.  

Trade name 
Active 

ingredient Chemical name 
Recommended 
concentration 

g or mL/100 liter water 
a- Conventional insecticides 

Neomyl 90 % 
(sp) 

Methomyl 90 
% (sp) 

(E, Z)-methyl N-{[(methylamino) 

carbonyl] oxy} 

ethanimidothioate. 

200 g 

Malathin 57% 
(EC) 

Malathion 57% 
(EC) 

 (dimethoxyphosphorothioyl)-Diethyl 
2 sulfanyl] butanedioate, 2Di 
(ethoxycarbonyl) ethylO, O-
dimethyl phosphordithioate. 

150 ml 

Actara 25% 
(WG) 

Thiamethoxam 
25% (WG 

(NE)-N-[3-[(2-chloro-1,3-
thiazol-5-yl)methyl]-5- methyl -

1,3,5-oxadiazinan-4-ylidene] 
nitramide. 

20 g 

b- Bioinsecticides 

Cam-mek 1.8% 
(EC) 

Abamectin  
(1.8 % EC) 

 (1R,4S,5′S,6S,6′R,8R,12S,13S,20R,2
1R,24S)-21,22-dihydroxy-6′-
isopropyl-5′,11,13,22-tetramethyl-2-
oxo-(3,7,19-
trioxatetracyclo[15.6.1.14,8.020,24]
pentacosa-10,14,16,22-tetraene)-6-
spiro-2′-(5′,6′-dihydro-2′H-pyran)-
12-yl 2,6-dideoxy-4-O-(2,6-dideoxy-
3-O-methyl-α-L-arabino-
hexopyranosyl)-3-O-methyl-α-L-
arabino-hexopyranoside 

40 ml 

 

  

Toxicity Effect of the Tested Insecticides 
on Predator H. convergens.  

Direct spray technique was used to test 
the efficiency of the tested insecticides 
against cabbage aphids. Canola leaves was 
placed in petri-dish 9-cm diameter lined 
with water saturated cotton wool. Ten 
larvae of the predator were transferred on 
the surface of the leaves, which provided 
with the prey, B. brassicae as a sufficient 
food supplies for the predator. 

Serial concentrations each of the tested 
insecticide were prepared in aqueous 
solution; four concentrates for each 
insecticide and three replicates for each 
concentrate were used. Leaves were 
sprayed with a constant amount of the 
toxicant solution determined by spraying 

pressure for five seconds by means of Class 
manual atomizer (Kimax, USA).  

The treatments were kept under constant 
temperatures 25˚C ± 1 and 70±5 % R.H., 
and 16 hr. illumination. The mortality were 
calculated after 24 hr. The criterion for 
mortality was the failure to respond 
positively by leg movement following light 
prodding with a fine brush.  

Toxicity lines were statistically analyzed 
according to the method described by 
Finney (1952). The relative efficiency of 
the tested compounds was determined by 
the formula of Sun (1950) as follows: 

 

A = the most effective compound  
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B = the other tested compound  

Relative potency of the tested insecticide 
on aphids and their predators were 
determined according to Finney (1978) as 
shown in the following equation: 

 

To calculate the General selective 
toxicity ratio of the tested insecticides, the 
methods of Abdel-Aal et al. (1979) 
modified by El-Adawy et al. (2000) used 
as follow:  

The selective ratio (S.R.) at LC90 level 
can be combined with LC50 in one 
parameter by employing the following 
equation: 

 

G.S.T.R = (experimental S.R. at LC50) x 10 
1.28 (bp-bm)/bp*bm)  

Where:  

G.S.T.R = General selective toxicity ratio.  

bp = slope of the toxicity line of the 
parasitoid or the predator.  

Bm= slope of the toxicity line of the aphids. 

RESULTS and DISCUSSION 

Laboratory Experiment 

The toxicity of certain insecticides on 
cabbage aphids 

The toxic effect of four insecticides, i.e 
actara, cam mek, neomyl and malathion 
were tested against the cabbage aphids (B. 

brassicae). 

Results in Table 2 and Fig. 1 show the 
toxicity of the four tested insecticides. The 
values at LC25 level can be arranged as 
descending order: actara, neomyl, malathion 
and cam mek. The values were 28, 32.47, 
46.58 and 64.89 ppm, respectively, whereas 
the values at LC50 were 112.75, 126.29, 

164.84 and 213.24ppm for actara, cam mek, 
neomyl and malathion, respectively. At 
LC90 level, cam mek recorded 452 ppm 
followed by actara 1590.89 ppm, neomyl 
3611.84 ppm and malathion 3839.13 ppm.  

On the bases of slope values (b), cam 
mek had the steepest toxicity line with 
higher slope (b) value of (2.31); whereas 
neomyl had the flattest one (0.97). The 
other values came between the two former 
values. The values were 1.12, for actara and 
1.02 for malathion. Concerning the toxicity 
index calculated on the basis of LC50 
values, the most effective compound was 
actara (toxicity index = 100) followed 
descendly by cam mek (89.27), neomyl 
(68.39) and malathion (52.87), whereas the 
values at LC90 level were 100, 28.41, 12.51 
and 11.77 for cam mek, actara, neomyl and 
malathion ,respectively. The toxicity index 
reflects the differences among the tested 
insecticides in their toxicity. 

It's known as reported by Hoskins and 
Gordon (1956) that the slope value of log 
concentration- probity line is considered as 
a reaction indicator between the chemical 
and the effected organism. In other words 
the highest slope value mean more 
homogeneity in response of the organism 
towards the chemical and in the same time 
the chemical is acting as a selection factor 
producing an organism strain as pure 
genetically as possible, while the low slope 
value indicates heterogeneous aphids 
population, in its response to the chemical. 

Considering the LC90/LC50 ratio cam mek, 
which possess the steepest toxicity line slope, 
recorded the lowest ratio (3.58); whereas 
neomyl which have the flattest slope, 
recorded the highest ratio (21.91). The rest 
toxicants had ratios ranges between the 
listed below two ratios Table (1).   

Discussing the foregoing results, it could 
be seen that actara had the most toxic effect 
against the cabbage aphids B, brassicae, 
whereas malathion had the lowest effect.  
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Table (2): Toxicity of certain insecticides against the cabbage aphids Brevicoryne brassicae.

Toxicity 

index 
LC90/LC50 

Insecticide 
LC25 

ppm 

LC50 

ppm 

LC90 

ppm 

Slope 

(b) LC50 

ppm 

LC90 

ppm 
ratio 

Relative 

potency 

 

Actara 28 112.75 1590.89 1.12 100 28.41 14.11 1.89 

Cam mek 64.89 126.29 452 2.31 89.27 100 3.58 1.69 

Neomyl 32.47 164.84 3611.84 0.97 68.39 12.51 21.91 1.29 

Malathion 46.58 213.24 3839.13 1.02 52.87 11.77 18 1 

 

 

 

 

 

Fig. (1): Dosage mortality regression lines of certain insecticides against the cabbage 
aphid’s B. brassicae. 

 

 

Concentration, ppm 
 

1-Actara 
2-Cam mek 
3-Neomyl 
4-Malathion 
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The Toxicity Effect of the Tested 
Insecticides on the Predator Hippodamia 

convergens 

Results in Table 3 and Fig. 2 show that 
malathion was the most toxic compound 
against H. convergens based on LC50 level 
(2.69 ppm) followed by cam mek (4.24 
ppm), neomyl (10.26 ppm), and actara 
(32.15 ppm), whereas the LC90 values were 
196.1 ppm (neomyl), 237.4 ppm (malathion), 
608.92 ppm (actara) and 1183.9 ppm (cam 
mek) (Fig. 2). On the basis of slope values 
of the tested insecticides against H. 
convergens, actara was found to have the 
steepest toxicity line (1.003), whereas cam 
mek had the flattest one (0.524). 

The Selective Toxicity Ratios of the Four 
Tested Insecticides 

The selectivity ratio (S.R) is presented in 
Table 3. The highest selectivity ratio was 
found for actara 3.51 at LC50 level; whereas 
it was for cam mek ratio 0.38 at LC90 level. 
The lowest selectivity ratio was shown by 
malathion 79.27 at LC50, while neomyl was 
18.42 at LC90 levels.  

Although, actara had the most toxic 
compound on the cabbage aphids B. 
brassicae value at LC50 and cam mek was 
the most toxic on the cabbage aphids B. 
brassicae value at LC90, malatheion was 
proved to be the most toxic compound 
against the predator H. convergens and 
actara was the least toxic one based on LC50 
(Fig.3). The obtained results showed that all 
compounds were toxic on predator H. 
convergens at the level LC50, whereas at the 
level LC90 all compounds were toxic on 
predator except for cam mek. 

General Selective Ratios 

The general selectivity ratio of the tested 
insecticides which avoid the difference in 
selective toxicity values between LC50 and 
LC90 level was calculated according the 
formula of Abdel-Aal et al. (1979) modified 
by El-Adawy et al. (2000) (Table 3).  

The values of the general selectivity 
ratio of the tested insecticides on each of 
the aphids and the predator H. convergens 

are showen in Table (3). The ratios 
were2.64, 0.38, 9.96 and 16.28 ppm for 
actara, cam mek, neomyl, and malathion, 
respectively. It was obvious that cam mek 
had the lowest general selectivity ratio 0.38 
ppm; whereas malathion had the highest 
one (16.28 ppm). 

Similar results were observed by Abd-
Ella (2014) who showed that thiamethoxam 
was the highest toxic effect on Aphid. 
Galvan et al. (2002) observed 
organophosphates have presented low 
selectivity to natural enemies. The 
favourable selectivity of the neonicotinoids 
occurs largely at the target level (Nauen et 
al., 2001; Tomizawa et al., 2007). 
Reported that Neonicotinoids, exemplified 
by the major thiamethoxam was the most 
important new class of insecticides of the 
past three decades. It was effective against 
homopteran pests, such as aphids (Elbert et 
al., 1991). Neonicotinoid insecticides are 
highly effective against different aphids and 
reduced the population of this pest under 
field conditions (Abdu-Allah 2012; Halder 
et al., 2011). 

In contrast, Liu et al. (2001) reported that 
thiomethoxam (actara) did not show good 
control of B. brassicae on canola crops. 
Cabral et al. (2008) showed that pirimicarb 
(carbamate) was unharmful to Coccinella 
undecimpuncata preimaginal stages and 
adults. Farooq and Tasawar (2009) 
showed that Lannate (carbamate) was the 
most effective (98.25%) and gave maximum 
reduction in aphid population at all the post 
treatment intervals and was equal 
statistically with the population reduction of 
B. brassicae recorded in all the insecticides 
application at 7 days after spray. 

Conclusion 

Based on the general selectivity ratio, it 
is clear that cam mek (Abamectin -biocide) 
can be considered as the safest compounds 
on the predator H. convergens, therefore it 
can be used in IPM systems (Integrated 
Pests Management). Cam mek can be 
considered as effective against  the cabbage 
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Table (3): Selectivity of the four tested insecticides to the aphid, B. brassicae and the   
predator H. convergens. 

B. brassicae H. convergens S.R. at level 

Insecticides LC50 

ppm 

LC90 

ppm 
Slope 

LC50 

ppm 

LC90 

ppm 
Slope 

LC50 

ppm 
LC90 
ppm 

G.S.T.R. 

Actara 112.7 1590.9 1.11 32.15 608.92 1.003 3.51 2.61 2.64 

Cam mek 126.3 452 2.31 4.24 1183.9 0.524 29.79 0.38 0.38 

Neomyl 146.71 3611.8 1.14 10.26 196.1 1.00 14.30 18.42 9.96 

Malathion 213.24 3839.1 1.02 2.69 237.4 0.659 79.27 16.17 16.28 

*S.r (Selectivity ratio) = LC50 (LC90) of B. / LC50 (LC90) of H.  

G.S.T.R. = General selective toxicity ratio. 
 

 

 

 

 

Fig. (2): Ld-p regression line of certain insecticides tested against the predator H. 

convergens. 

  

Concentration. ppm 

1- Malathion  
2-Cam mek 
3-Neomyl 
4- Actara 
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aphid B. brassicae (as the main target) and 
simultaneously safe for the prevailing 
predators in Ismailia. 
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 الملخص العربى

 Hippodamia convergensختيارية لبعض المبيدات الحشرية على مفترس المن Xالسمية ا

 ٢سيد على أحمد إبراھيم، و١سناوىpبراھيم عبد الرحمن اإ بدرية ،١محمد إبراھيم حسن بركات

 .ة، الجيزة، مصرمحطة البحوث الزراعية باsسماعيلية، معھد بحوث وقاية النباتات، مركز البحوث الزراعي. ١

 .، مصرقسم اsنتاج النباتي، كلية العلوم الزراعية البيئية، جامعة العريش. ٢

التأثير السام �ربعة مبيدات حشرية على من الكرنب   تم تقدير،المن من أھم ا�فات التى تصيب نباتات الكانو�يعتبر 
Brevicoryne brassicae . وعلى المفترسHippodamia convergens، على من % ٥٠ل كيز القاتل التر وجد ان

م¡ثيون ركبات أكتارا، كام ماك، نيوميل وللم جزء في المليون ٢١٣٫٢٤و  ١٦٤٫٨٤، ١٢٦٫٢٩، ١١٢٫٧٥الكرنب ھى 
 يليه فى السميه مبيد أكتارا ٤٥٢، كان المبيد ا�كثر فعالية كام ماك  %٩٠ل  مستوى تركيز قاتل عندعلى التوالى؛ بينما 

وجد أن مبيد .  جزء في المليون٣٨٣٩٫١٣ جزء في المليون والم¡ثيون ٣٦١١،٨٤زء في المليون، نيوميل  ج١٥٩٠،٨٩
يليھا كام ) ٢،٦٩% (٥٠ل  مستوى تركيز قاتل عند convergens.H  الم¡ثيون أكثر المبيدات المختبره سمية على مفترس

نيوميل % ٩٠ لترتيب المبيدات حسب التركيز القاتل ؛ في حين كان )٣٢،١٥(، ثم أكتارا )١٠،٢٦(، نيوميل )٤،٢٤(ماك 
تم حساب نسبة .  جزء في المليون١١٨٣،٩و أقلھم كام ماك ) أكتارا (٦٠٨،٩٢، )م¡ثين (٢٣٧،٤ ثم ١٩٦،١أكثرھم سمية 

% ٥٠ل  القاتل ركيزا�ختيارية العامة للمبيدات الحشرية التي تم اختبارھا والتي تتفادى الفرق بين قيم السمية ا�نتقائية للت
 جزء في المليون للمركبات أكتارا، كام ميك، ١٦٫٢٨ و٩٫٩٦، ٠٫٣٨، ٢٫٦٤وكانت النسب % ٩٠لالتركيز القاتل و

 وآمن فى نفس الوقت brassicae. B  يمكن اعتباركام ميك مركب فعال على من الكرنب ،نيوميل، والم¡ثيون على التوالي
 .convergens.H  على مفترس

wالسمية ا: سترشاديةالكلمات اsمفترس المن  ،المبيدات الحشرية، ختياريةHippodamia convergens. 
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