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ABSTRACT 
The comparative attractivity and toxicity of certain Gel Baits against the German cockroach were 

investigated under laboratory conditions. The latter used to determine which of these baits were most 

effective against adult males and females German cockroach Blattella germanica (L.) (Dictyoptera: 

Blattellidae). The toxic baits tested were: Combat, 0.01% Fipronil; Siko Biko; Siko Biko with Taro plant; 

Hexan Gel and Killer Sweet, 47% boric acid. Results showed that in both choice and no-choice tests, 

Combat and Siko Biko with Taro plant were the most toxic baits against both sexes, while Killer sweet 

was the least toxic. In trapping experiments, Combat and Siko Biko with extract were also the most 

attractive to both sexes, while Killer sweet was the least attractive one. To improve the toxicity and 

attractiveness of Siko Biko bait, 4% ethanol extract of taro plant, Colocasia esculenta was added. The 

additive significantly rendered its toxicity from 83.33 ± 1.76% to 100% and from 60.00 ± 1.15% to 

73.33±0.33% for males and females cockroach in no-choice assay, and from 76.66±0.88% to 100% and 

53.33±0.88% to 66.66±1.01% for male and female cockroaches in choice assay, respectively. Its 

attractiveness was also increased from 36.66% to 80% and from 26.66% to 68.66% for male and female 

cockroaches, respectively. 

 

 
INTRODUCTION 

The German cockroach, Blattella  germanica (L.), is 

an important urban insect pest. It is potential mechanical 

vector of many pathogens, including bacteria, 

helminthes, protozoans, and viruses. Accidental 

ingestion or inhalation of their fecal materials and saliva 

may trigger allergies and asthma (Lee and Ng 2009). To 

manage this pest, chemical treatment remains the most 

effective method. However, heavy reliance on 

insecticide treatments and high frequency of use have 

led to the development of resistance to various classes 

of insecticide, including chlorinated hydrocarbons, 

organophosphates, carbamates, pyrethroids (Lee and 

Lee, 2004 and  Moemenbellah-Fard et al., 2013) , 

phenylpyrazoles (Holbrook et al., 2003, Kristensen et 

al., 2005; Gondhalekar and Scharf, 2012), and 

oxidiazines (Chai and Lee, 2010).  

Insecticides resistance in B. germanica has become a 

major problem for the pest management industry. 

Fipronil, a phenylpyrazole insecticide, has been widely 

used against insecticide resistant strains of German 

cockroaches in laboratory experiments, especially in the 

form of gel bait (Nasirian, 2007). 

Also, fipronil gel baits are highly effective in field 

German cockroach infested dwellings where control 

with other insecticides failed because of resistance 

(Nasirian, 2008). Raufer (2003) found that dust boric 

acid, and baits gels containing boric acid are effective in 

killing German cockroaches. Boric acid dust is an 

effective, inexpensive, and low risk (to animal and 

human health, and the environment), (Zurek et al., 

2003). Zurek et al., (2002) studied the synergism 

between Metarhizium anisopliae and boric acid against 

German cockroach. M. anisopliae killed cockroaches 

significantly faster than without boric acid. Tabaru and 

Mochizuki (2005) found that the herbs, anise 

(Pimpinella anisum), sansyo (Zathoxylum piperitum), 

onion (Allium cepa), vanilla (Vanilla planifolia), 

mustard (Brassica hirta) and eucalypt (Eucalyptus 

radiata), have an attractive effect to the German 

cockroach. Xiaoyan et al., (2010) reviewed that 

soyabean powder and bananas had strong attractiveness 

for B. germanica and bananas can be used to produce 

the most effective toxic bait when it was combined with 

deltamethrin or Phoxim. Consequently, the aim of this 

study is to compare the efficiency of certain baits, 

improve the effectiveness and attractiveness of baits 

against B. germanica. 

 

MATERIALS AND METHODS 

 

laboratory rearing of Blatella germanica 

Cockroaches were collected from dark and damp 

places like drains. The required species i.e. Blatella 

germanica was separated. The cockroaches were reared 

in laboratory of the Entomology Department, Faculty of 

Science, Benha University under laboratory conditions 

at temperature and humidity (27 ± 2 ˚ and 65 ± 5% RH). 

The insects were provided with white bread as food and 

water (pieces of cotton soaked with water, Durier and 

Rivault, 2000). A wooden frames (50 × 30 × 30 cm) 

(with a glass upper side) covered with muslin were used 

as rearing containers. Each container was provided with 

corrugated papers for shelter. The cages were cleaned 

weakly. 

 

Tested baits 

Five baits were tested; three bait products were 

purchased from a local distribution, one from USA and 

New product.  

 

Descriptive informations on the tested baits: 

Since the exact content of commercial baits 

formulations is not known, with the exception of the 



Efficacy of certain Gel Baits against the German cockroach, Blattella germanica L. 

2 

Table (1): Descriptive information on the tested baits. 
 

Bait Manufacturer Active ingredient 

Combat USA. 0.01% Fibronil. 

Killer Sweet Al-Saied company, Egypt. 
47% boric acid. 

Hexan- gel 
Aemekem Company for Import and Trade (LLC) in favor of 

Sharif Company for Medical Devices. 
100% natural components. 

Siko Biko 
Top Bottling Company and detergent trade. (Siko Biko). Kilo 22 

- Egypt Alex Agricultural Road - Sndion - Qalioub – Qalioubia. 
Unknown. 

New product  
Siko Biko+4% taro plant 

leaves extract 

 

active ingredient in combat bait, it was not possible to 

evaluate their ingredients separately; for this reason The 

performance of gel baits were evaluated against 

cockroach in a choice and no-choice assay (Table 1).  

 

Efficacy trials (Toxicity) 

Efficacy trials were conducted according to a 

modified method of (Wang et al., 2004) in conditions 

that were the same as rearing.  Glass arenas (45 × 25 × 

25 cm), with upper side screened with perforated plastic 

sheet to avoid insect escaping were used. Sixty adults 

from both male and female of Blatella germanica 

cockroaches were treated in separated arenas (20 insect ∕ 

arena). Cockroaches were starved and acclimated in the 

arenas for one day before bait introduced to arena and a 

harborage made of a piece of cardboard egg carton at 

the opposite end. To ensure that introduced cockroaches 

would remain in this shelters rather than aggregation 

elsewhere in the arena the egg carton was placed in the 

cockroach colony for 7 days, a procedure that results in 

the deposition of aggregation pheromone on the egg 

carton (Buczkowski et al., 2001). After the acclimation 

period, two bioassay techniques were accomplished: 

Choice experiments: 

One gram of bait was placed on a glass slide and 

introduced at the arena side opposite the harborage. 

Each arena also received one gram of white bread as 

food. The control arena was provided with white bread 

only. Three replicates were carried out for each bait 

product and for each sex. The mortality of the tested 

cockroaches was recorded daily for 7 days. Cockroaches 

were considered dead if they could not run away when 

flipped over with a pair of forceps. 

No-choice experiment:  

This assay was conducted as the previous one but 

without adding the food in the tested arenas. 

 

Attractiveness of tested baits (Trap catch) 

Attractiveness was conducted according to the 

method of (Anaclerio and Molinari, 2012). Glass arenas 

(45 × 25 × 25 cm), with upper side screened with 

perforated plastic sheet to avoid insect escaping were  

 

 

used to estimate the attractiveness of the tested baits. 

Two shelters made of cardboard egg carton were placed 

in two opposite corners inside each arena, and insects 

were left 24 hours in the arena for starvation and 

adaptation before the bioassay was carried out.  

To verify the attractively of the bait, a drop (∼0.2 

gm) was placed on a glass slide cover and introduced in 

the middle of a cardboard sticky trap (7.5 × 7.5 cm 

cardboard covered with mouse and rat glue) located in 

the centre of the arena. An empty sticky trap was used 

as control in separated replicates (in each bioassay, only 

one sticky trap was put in the arena). The assessment of 

the catches was carried out after 1, 2, 3, 4 and 5 days, 

and caught insects were left inside the trap. 

Three replicates were carried out for each bait product 

and for each sex (20 individuals /arena) in the same 

conditions as rearing. 

Preparation of Taro plant leaves extract: 
The leaves of taro plant Colocacia esculenta were 

washed with tap water and dried at room temperature 

for 3 weeks and ground in an electric mill. Two-hundred 

grams of the ground powder were taken and put inside 

one liter flask and the solvent (ethanol) was added and 

left for 72 hr.  The flasks were shaken for 30 min. in a 

shaker then filtered. After that the solvent was 

evaporated in room temperature. 4% of the crud extract 

was added to Siko Biko bait to improve both of its 

toxicity and attractiveness against German cockroach.  

 

Statistical analysis  

Data were subjected to one way ANOVA test using 

SPSS program version 21, the values of mean mortality 

percentage and their stander error (SE) were calculated. 

Moreover, the obtained results were analyzed according 

to the method adopted by Finney (1971) to determine 

the LT50, correlation coefficient (r) and slope.  

 

RESULTS AND DISCUSSION 

 

Comparative attractiveness of baits: 

Results of daily percent trap catch of the tested baits 

were illustrated in Tables 2 & 3. All the products were 
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significantly different at p< 0.01 from the control. The 

females were less attractive than males. Nalyanya et al. 

(2001) evaluated the attractiveness of several insecticide 

bait formulations contained boric acid, to German 

cockroaches and showed that nymphs were as 

responsive as males whereas females were less 

 

Table (2): Attractiveness of different bait products to males of B. germanica during investigated period. 
 

Product % Trap catch ± SE 

 
1st Day 2nd Day 3rd Day 4th Day 5th Day 

Combat 18.33 ± 0.66a 36.66 ± 0.66a 48.32 ± 0.66ab 58.32 ± 0.00ab 68.32 ± 0.57a 

Siko Biko + extract 26.66 ±  0.33b 50.0 ± 0.88a 66.66 ± 0.33a 75.0 ± 0.88ac 80.0 ± 0.57ab 

Siko Biko 11.66 ± 0.33c 16.66 ± 0.57bd 26.66 ± 0.00b 29.99 ± 0.33cd 36.65 ± 0.66a 

Hexan gel 11.66 ± 0.33c 24.99 ± 0.33bc 26.65 ± 0.33c 33.31 ± 0.33a 33.31 ± 0.00b 

Killer Sweet 8.33 ± 0.33c 9.99 ± 0.33d 19.99 ± 0.57b 26.65 ± 0.33a 26.65 ± 0.00b 

control - - 1.66 ± 0.33c 1.66 ±0.00cd 5.0 ± 0.00ab 

N= 3 replicates for each treatment, percent attractivity in the same column followed by the same superscript (a, b, c or d) are not significantly 

different (ANOVA) followed by Duncans test, p < 0.01 

 

Table (3): Attractiveness of different bait products to females of B. germanica during investigated period. 
 

Product % Trap catch ± SE 

 
1st Day 2nd Day 3rd Day 4th Day 5th Day 

Combat 6.66 ± 0.57b 23.33 ± 0.33a 33.32 ± 0.00ab 41.65 ± 0.33ac 58.31 ± 0.66a 

Siko Biko + extract 21.66 ± 0.57a 36.66 ± 0.57a 50 ± 0.88a 60.0 ± 0.57a 66.66 ± 0.33b 

Siko Biko 11.66± 0.66b 18.32 ± 0.33b 26.65 ± 0.33ad 26.65 ± 0.00bd 26.65 ± 0.00cd 

Hexan gel 8.33 ± 0.00b 9.99 ± 0.33c 13.32 ± 0.33cd 16.65 ± 0.66bc 18.31 ± 0.33bd 

Killer Sweet - 6.66 ± 0.33b 11.66 ± 0.00bcd 13.33 ± 0.33bd 15 ± 0.33bd 

Control - - - 1.65 ± 0.33bd 1.65 ± 0.00cd 

N= 3 replicates for each treatment, percent attractivity in the same column followed by the same superscript (a, b, c or d) are not significantly 

different (ANOVA) followed by Duncans test, p < 0.01 

 

responsive. Also, the results showed that the additives 

(4% of taro plant leaves extract) to Siko Biko bait 

significantly increase its attractiveness to both sexes 

than other baits. 

The percent attractiveness for the new product (Siko 

Biko + extract) after five days was 68.66% for females 

and 80% for males followed by Combat (58.31% and 

68.32%); Siko Biko (26.65% and 36.65%); Hexan gel 

(18.31% and 33.31%) and Killer Sweet (15% and 

26.66%) for females and males, respectively. These 

results are in good agreement with Tabaru and 

Mochizuki (2005) and Xiaoyan et al. (2010).  

It is also comparable to the results presented by 

Zhikuan et al., (2008) where the B. germanica 

consumed baits consisting of AB attractant by 65.35%- 

97.17% more than the baits without the attractant. This 

was also demonstrated by Zurek et al. (2002) who 

showed that there was a synergistic interaction between 

boric acid and Metarhizium anisopliae and in 

combination with boric acid (topically applied as a dust 

or in drinking water), M. anisopliae killed cockroaches 

significantly faster than without boric acid. The results 

of Malik et al., (2012) showed synergism action when 

Bacillus thuringiensis was combined with boric acid, 

cypermethrin and powder of neem leaves against 

Tribolium castaneum 

 

Comparative Efficacy of baits  
A) Choice assay:  

The data summarized in Tables (4 & 5) indicated that 

mortality percentage of males and females cockroach 

were increased as the exposure time to baits was 

increased. Seven days after exposure, mortality 

percentage was significantly the greatest for Combat 

(100%) for both sexes. The same results were obtained 

by Nasirian (2010) who showed that mortality of 

German cockroach was100% after 6 days of ingestion 

of fibronil. Agrawal et al., (2010) resulted from a field 

study that single application of fipronil gel bait was able 

to reduce German cockroach infestation up to 96.8% at 

the end of 12 weeks of application. Hanii et al., (2006) 

found that the reduction rates of German cockroaches 

by applying fipronil baits were 90.9% at Korean 

restaurants, 96.4% at Chinese restaurants, and 89.4% in 

beer hall kitchens after 4 weeks of the treatment.The 

obtained results also showed that combat had the lowest 

LT50 (0.96 and 1.55 days for males and females, 

respectively). Snoddy andAppel
 
(2014) reported similar 

findings with Asian cockroach, Blattella asahinai. They 

resulted that fipronil granules were significantly more 

toxic than the essential oil, emulsifiable concentrate, 

(EC) formulation under laboratory assay, with LT50 

values of 0.45day and reduced populations by 100% at 

30 days after treatment in field study. The second potent 

bait was Siko Biko + extract (100% for males and 

66.66% for females). So this additive increased the 

efficacy of Siko Biko bait against both males and 

https://www.google.com.eg/search?q=bacillus%20thuringiensis&start=0&spell=1
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females, cockroach .The potent effect of Taro leaves 

extract may be related to toxic chemical content.  

Mainly leaves contain calcium oxalate, fibers, minerals 

 

Table (4): Efficacy trials (Toxicity) of different bait products against males of B. germanica through seven days in 

choice experiment. 
 

Product % Mortality ± SE 
LT50 

(Days) 
Slop r 

 
1st Day 2nd Day 3rd Day 4th Day 5th Day 6th Day 7th Day 

   
Combat 56.66± 

2.9a 

93.33 ± 

1.33a 

96.66 ± 

0.66a 

100 ± 

0.00a 

100 ± 

0.00a 

100 ± 

0.00a 

100 ± 

0.00a 

0.96 4.46 0.94 

Siko 

Biko + 

extract 

33.33± 

0.66b 

58.33 ± 

0.33b 

88.33 ± 

1.20a 

100 ± 

0.00a 

100 ± 

0.00a 

100 ± 

0.00b 

100 ± 

0.00a 

1.48 5.37 0.807 

Siko 

Biko 

3.33 ± 

0.66c 

20.0 ± 

1.15c 

40.0 ± 

1.15b 

56.66 ± 

0.66b 

66.66 ± 

1.33b 

73.33 ± 

1.76c 

76.66 ± 

2.4ab 

3.8 3.1 0.994 

Hexan 

gel 

- 6.66 ± 

0.66cd 

20.0 ± 

2.00c 

43.33 ± 

2.40b 

43.33 ± 

2.40c 

60.0± 

2.30c 

60.0 ± 

2.30b 

5.6 3.47 0.95 

Killer 

Sweet 

6.66 ± 

0.66c 

10.0± 

1.76cd 

21.66 ± 

1.45bc 

36.66± 

2.33b 

46.66± 

2.18bc 

56.66 ± 

2.02c 

56.66 ± 

2.02b 

5.63 2.33 0.96 

Control - - - - - - - 
   

N= 3 replicates for each treatment, percentage mortality in the same column followed by the same superscript are not significantly different 

(ANOVA) followed by Duncans test, p < 0.01 

 
Table (5): Efficacy trials (Toxicity) of different bait products against females of B. germanica through seven days in choice 

experiment. 

 

Product % Mortality ± SE 
LT50 

(Days) 
Slop r 

 
1st Day 2nd Day 3rd Day 4th Day 5th Day 6th Day 7th Day 

   

Combat 
36.66 ± 

2.40a 

66.66± 

2.40a 

75.0 ± 

2.08a 

80.0 ± 

2.30a 

83.33± 

1.76a 

100± 

0.00a 

100 ± 

0.00a 
1.55 3.26 0.66 

Siko Biko 

+extract       

15± 

0.57b 

36.66± 

0.33b 

55.0 ± 

1.15b 

63.33 ± 

1.45a 

65.0 ± 

1.53a 

65.0 ± 

1.53b 

66.66 ± 

1.20b 
2.88 1.78 0.93 

Siko Biko - 
3.33± 

0.66c 

20.0 ± 

0.00c 

33.33 ± 

0.66b 

36.66 ± 

2.00b 

43.33 ± 

1.33c 

53.33 ± 

2.40b 
6.33 3.28 0.94 

Hexan gel 
3.33± 

0.66b 

3.33± 

0.66c 

16.66 ± 

1.76cd 

30.0 ± 

1.53b 

36.66 ± 

0.88b 

51.66 ± 

0.33c 

51.66 ± 

0.33b 
6.62 2.58 0.91 

Killer 

Sweet 

3.33± 

0.66b 

6.66± 

0.66c 

20.0 ± 

1.15c 

36.66 ± 

1.20b 

36.66 ± 

1.20b 

43.33 ± 

1.85c 

46.66 ± 

2.33b 
7.42 2.28 0.95 

Control - - - - - - - 
   

N= 3 replicates for each treatment, percentage mortality in the same column followed by the same superscript are not significantly different 

(ANOVA) followed by Duncans test, p < 0.01 

(calcium, phosphorus, etc.), and starch, vitamin A, B, C, 

etc. (Sheth 2005) phytochemically, these also contain 

alkaloid, saponins, steroid, tannins, flavones, apigenin, 

luteolin and anthocyanins (Judee et al., 2012). Then all 

other baits have the efficacy in descending order. 

B) No-choice assay: 

Table (6 & 7) showed the percentage mortalities and  

LT50 for each bait to males and females. The results 

were the same as in choice assay.  

Combat and the new product were the only baits 

able to produce 100% mortality for males in less than 

five days and only Combat gave 100% mortality of 

females in the six
th

 day which as the same results 

obtained by Nasirian (2010). Results in choice and no-

choice assay showed that percentage mortalities were 

higher in no-choice assay for all baits and for both sexes 

and the adult males were at least twice more susceptible 

than the adult females. This may be due to female  

cockroaches having higher mass than males due to 

differential lipid content and thus affecting insecticide 

toxicity (Lee et. al., 1996). The same results were 

obtained by Koehler et. al., (1993) who found that 

susceptible adult males were approximately two times 

more susceptible than the females when tested with 

bendiocarb, chlorpyrifos and cypermethrin. 

 

CONCLUSION 

From the previous results, we concluded that the 

addition of 4% of the crud leaves extract of taro plant to 

Siko Biko bait increase the attractiveness which led the 

insect to consume much amount of bait than Siko Biko 

bait alone. This potent new product that significantly 

increase the mortality in both choice and no-choice 

assay for both sexes were recommended to use rather 

than other commercial baits in Egypt. 
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Table (6): Efficacy trials (Toxicity) of different bait products against males of B. germanica through 7 days in no 

choice experiment. 
 

Product % Mortality ± SE 
LT50 

(Days) 
Slop r 

 
1

st
 Day 

2
nd

 
Day 

3
rd

 
Day 

4
th

 
Day 

5
th

 
Day 

6
th

 
Day 

7
th

 
Day    

Combat 
83.33±0
.33

a
   

100 ± 
0.00

a
 

100 ± 
0.00

a
 

100 ± 
0.00

a
 

100 ± 
0.00

a
 

100 ± 
0.00

a
 

100 ± 
0.00

a
 

0.64 7.08 1 

Siko Biko 
+ extract  

38.33 
±0.66

b
 

81.6±
0.88

b
 

98.3 ±
0.33

a
 

100  
±0.0

a
 

100 ± 
0.0

a
 

100  
±0.0

a
 

100 
 ±

0.00
a
 

1.2 5.58 0.97 

Siko Biko 
23.33 
±0.33

c
 

53.3±
0.66

c
 

71.6 ±
1.20

b
 

71.6 ±
1.20

b
 

73.3 ±
1.33

b
 

80.0 ± 
1.15

b
 

 83.3 ± 
1.76

b
 

1.86 1.88 0.94 

Hexan gel 
11.66 
±0.66

d
 

31.7 ±
1.20

d
 

50.0 ± 
0.57

c
 

61.7 ±
0.66

b
 

73.3 ±
1.45

b
 

76.66
 ±

0.88
b
 

78.3 
0.66 ±  

b
 

3 2.45 0.99 

Killer 
Sweet 

15 
±0.57

d
 

40 
± 2.0

 cd
 

56.7±
1.6

c
 

60  
±2.0

b
 

63.3 ±
2.4

b
 

73.33
 ±

1.76
b
 

76.7 
1.33±   

2.88 2.47 0.98 

Control - - - - - - - 
   

N= 3 replicates for each treatment, percentage mortality in the same column followed by the same superscript are not significantly different 

(ANOVA) followed by Duncans test, p < 0.01 

Table (7): Efficacy trials (Toxicity) of different bait products against females of B. germanica through 7 days in no 

choice experiment. 
 

Product 

% Mortality ± SE  
LT50 

(Days) 
Slop r 

1st  

Day 

2nd 

Day 

3rd 

Day 

4th  

Day 

5th  

Day 

6th 

Day 

7th  

Day    

Combat 
73.33 

± 1.33a 

95.00 

± 0.00a 

96.66 

± 0.33a 

96.66 

± 0.33 

98.33 

± 0.33a 

100 ± 

0.33a 

100 ± 

0.00a 
0.56 2.48 0.77 

Siko Biko 

+ extract  

5.00 ± 

0.57b 

26.66 

± 0.57b 

41.66 

± 0.33b 

56.66 

± 0.66b 

65.00 

± 0.0b 

70.00

±0.5b 

73.33 

± 0.33b 
3.63 2.68 0.99 

Siko Biko 
3.33 ± 

0.33b 

6.66 ± 

0.66c 

16.66 

± 0.66c 

21.66 

± 0.33c 

26.66 

± 0.66c 

50.0± 

0.00b 

60.00 

± 1.15b 
6.03 2.43 0.92 

Hexan gel 
5.00 ± 

0.57b 

10.00 

± 1.15c 

16.66 

± 1.76c 

18.33 

± 2.02c 

28.33 

± 1.85c 

41.6± 

2.18b 

56.66± 

2.03b 
6.78 1.96 0.89 

Killer 

Sweet 

3.33 ± 

0.66b 

10.00 

± 2.0c 

16.66 

± 3.33c 

21.66 

± 3.84c 

26.66 

± 4.37c 

43.3± 

4.05b 

50.0 ± 

3.46b 
7.04 2.1 0.96 

Control - - - - - - -    

N= 3 replicates for each treatment, percentage mortality in the same column followed by the same superscript are not significantly 

different (ANOVA) followed by Duncans test, p < 0.01. 
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 Blattella قياس فاعليت وكفاءة بعض الطـــعوم السامت ضد الطور اليافع لحشرة الصرصور الألماني

germanica تحت ظروف المختبر 
 

 الفت المنيري، ياسر السيد، مايست حجازي

 جايعت بُٓــــا–  كهٍـــت انعــهٕو –  قســــى عهى انحشـــشاث 
 

الملخص العربي 
 

 (Siko Biko) ٔسٍكٕ بٍكٕ (Fibronil)٪ فٍبشٍَٔم 0.01: حى يقاسَت جاربٍت ٔسًٍت بعض انطعٕو انسايت انخجاسٌت انًخخبشة

ْٔكساٌ  ( Siko Biko + 4% taro plant leaves extract)٪ يٍ يسخخهص أٔساق  َباث انقهقاس 4ٔسٍكٕ بٍكٕ يضاف إنى 

 ضذ انطٕس انٍافع نحششة ( boric acid 47٪+ Killer Sweet ) ٔانقاحم انباسع يع حًض انبٕسٌك Hexan gel))جم 

ٔرنك نخحذٌذ أي يٍ ْزِ انطعٕو ًْ الأكثش فاعهٍت ضذ .  ححج ظشٔف انًخخبشBlattella germanicaانصشصٕس الأنًاًَ 

٪ يٍ يسخخهص َباث انقهقاس 4 فٍبشٍَٔم ٔسٍكٕ بٍكٕ يضاف إنى  ٪0.01أظٓشث انُخائج أٌ كم يٍ . ركٕس ٔإَاد انصشاصٍش

٪ 0.01ٔكاٌ أٌضاً كم يٍ .  أقم سًٍت فً كم انخجاسبقاحم انباسعًْا أكثش انطعٕو سًٍت ضذ كلا انجُسٍٍ، فً حٍٍ كاٌ طعى ال

قاحم ٪ يٍ يسخخهص َباث انقهقاس انطعًاٌ الأكثش جاربٍت نكلا انجُسٍٍ، فً حٍٍ كاٌ طعى ال4فٍبشٍَٔم ٔسٍكٕ بٍكٕ يضاف إنى 

 Colocasia ٪ يٍ يسخخهص أٔساق َباث انقهقاس4ٔنخحسٍٍ سًٍت ٔجاربٍت طعى سٍكٕ بٍكٕ حى إضافج .  الأقم جاربٍتانباسع

esculenta . ٍنهزكٕس ٔالإَاد فى حجشبت 73.33٪ إنى ٪60ٔيٍ  ٪100٪ انى 83.33ْزِ انًادة انًضافت صادث سًٍت انطعى ي 

٪ نزكٕس ٔإَاد انصشاصٍش فى حجشبت الإخخٍاس 66.66٪ إنى  53.33٪ ٔ 100انى    ٪76.66عذو الإخخٍاس عهى انخٕانً، ٔيٍ 

 .٪ نزكٕس ٔإَاد انصشاصٍش عهى انخٕان68.66ً٪ إنى  26.66ٔيٍ   ٪80إنى   ٪36.66ٔصادث جاربٍخّ أٌضا يٍ . عهى انخٕانً
 

 

 

 

 
 

 


