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ABSTRACT 
 

Field studies were conducted at Dakahlia Governorate, Egypt in 2004 and 
2005 cotton seasons to evaluate the releases of Trichogramma wasps for pink 
bollworm, Pectinophora gossypiella (Saund.) and spiny bollworms Earias insulana 
(Boisd.) management in cotton. In the two seasons, six releases of Trichogramma 
evanescens Westwood 10-15 days intervals were made into 999 and 600 feddan, 
respectively. While, the recommended bollworms insecticide control program was 
applied at the control units. This recommended program suggested to use insecticide 
applications (insect growth regulators, organophosphoric and pyrethroid compounds) 
when infestation met or exceed the economic level (3%). The overall reduction of 
infestation with the two pests in Trichogramma units averaged 23.73 and 40%, since 

infestation averaged 1.35 & 1.44.0 in these units and 1.77 & 2.4% in control units at 
the two seasons, respectively. Meanwhile, T. evanescens succeeded to maintain boll 
infestation below the economic level in 78 and 84% of the dissected boll samples in 
the two seasons, respectively. The corresponding figures by insecticides were 67 and 
56% in the two seasons, respectively.  
Keywords: Pectinophora gossypiella; Earias insulana; Trichogramma evanescens; 

biological control 
 

INTRODUCTION 
 

In Egypt, management of insect pests of cotton depends on the 
application of chemical insecticides. Use of chemical insecticides induce 
resistance in insects and destroy the natural pest control agents. Therefore, 
alternatives to insecticides are receiving much attention. Recently, the 
Egyptian Ministry of Agriculture and Land Reclamation applying a new 
strategy for controlling lepidopterous pests depending on releasing 
Trichogramma in cotton and several crops. Egg parasitoids of the genus 
Trichogramma have been widely used as biological control agents throughout 
the world on numerous agricultural commodities (Smith et al., 1986; Tuhan et 
al. 1987; Hassan, 1993; Smith, 1994; Zandigiacome & Greatti, 1997; Abd El-
Hafez & Nada, 2000; Abd El-Hafez et al., 2002; Shalaby et al., 2002; Abd El-
Hafez, 2004 and Abd El-Hafez et al., 2004 & 2006). Meanwhile, egg-
parasitoids are the most efficient in controlling many insects, as these 
beneficial insects prevent hatching of the host eggs by feeding on the internal 
contents of eggs, and consequently killing the target pest before eclosion of 
larvae and causing any kind of damage. In this respect, the true egg-
parasitoids when released in sufficient numbers, act in controlling the pest in 
a similar way of that occurring by ovicides as both cause mortality of the pest 
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when still in the egg stage, but the egg-parasitoids have the advantage of 
control without any environmental pollution. The present study was 
conducted to evaluate a biological program depending mainly on releasing 
the local egg parasitoid Trichogramma evanescens Westwood for controlling 
pink bollworm, P. gossypiella and spiny bollworm E. insulana in cotton fields  

 

MATERIALS AND METHODS 
 

A biological program was conducted for controlling pink bollworm, 
Pectinophora gossypiella (Saund.) and spiny bollworms Earias insulana 
(Boisd.) in cotton fields during two successive cotton seasons (2004 and 
2005) at Dakahlia Governorate, Egypt. This program depended mainly on 
releasing the local egg parasitoid Trichogramma evanescens Westwood. Six 
releases were done with a rate of 22 release cards/ feddan (1500 parasitoids/ 
each). The number of release parasitoids per feddan was increased by 
increasing bollworms populations. Regardless the time of release, if the 
infested bolls reached 3%, additional treatment with T. evanescens was done 
immediately and the number of release cards increased to 30 cards/ feddan 
(45000 parasitoids). If infestation reached 5%, an application with safe 
insecticides was done (i.e. IGR and B.t. formulations). Seven days must be 
left between insecticide treatment and Trichogramma release. 
Rearing Technique  

T. evanescens (a native parasitoid) was reared on Angoumois grain 
moth, Sitotroga cerealella (Oliv.) eggs according to the method described by 
Hassan (1993 and 1995). For efficient mass rearing of the parasitoid, S. 
cerealella eggs (< 24h old) were glued to paper cards (21X15 cm.) and 
exposed to Trichogramma adults in glass jars (2-liters capacity) provided with 
10% sucrose solution for nutrition and covered with two layers of cloth-
wrapped cotton kept in position by rubber band. Egg sheets were renewed 
daily to avoid super-parasitism and the parasitized egg sheets were kept in 
clean glass jars. Rearing took place at constant temperature of 25 ± 1°C and 
80 ± 5 %R.H (Abd El-Hafez, 1994). 
Trichogramma evanescens Release  

Releases of T. evanescens were made using thick paper cards (Duplex 
paper, 250g weight) containing parasitized S. cerealella eggs. Each card 
contained three cohorts with parasitoids (about 500/ each) expected to begin 
emergence within 1, 3 & 5 days after field release. Thus, the total number of 
parasitoids/ card was about 1500 parasitoids. Six waves of Trichogramma 
adults emerge from each card with a rate of two waves per each stage. The 
emergence of parasitoids waves begins within 24h after release, and 
continues through 6- 7 days. On this way, Trichogramma adults cover a 
control period ranged between 9-11 days according to the longevity of the 
emerged adults (Abd El-Hafez, 1995). In addition, by releasing three 
developmentally stages of T. evanescens at the same time, handling time in 
the laboratory as well as time spent for releasing cards in the field was greatly 
reduced, without sacrificing T. evanescens emergence from release cards. 
Twenty-two cotton plants/ feddan were selected to serve as release points, 
where distances between these points were 14 m and started 7m from the 
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edges of the field. Cards were hand-placed before the sunset or at the early 
morning on a 0.5m above soil surface. The releasing cards were transported 
to the field in a cooling box to avoid the adverse effect of hot weather during 
transportation. 

Trichogramma released areas were 999 and 600 feddan distributed 
into 43 and 22 units, at 2004 and 2005 cotton seasons, respectively. These 
units were selected from El-Cemblaween, Aga, El-Mansoura, Talkha, 
Sherbeen, Meat Sewead, Meniat Al-Nasr, Dekernes, El-Manzala, Belkas, 
Temai Al-Amdeed and Meat Ghamr regions (12 regions) at the first season 
and from El-Cemblaween, Aga, El-mansoura, Sherbeen, Meat Sewead and 
Belkas regions (6 regions) at the second one. All fields were prepared for 
cotton planting using conventional practices for that area, and planted with 
cotton variety Giza 86. The planting date for both years at the selected units 
was between 20-30 April. Six Trichogramma releases were applied in these 
units at about 10- 15 days intervals. Releases were made on 28 June, 8, 18, 
28 July and 10, 25August at the first season and on 22 June, 3, 12, 27 July 
and 10, 25August at the second one. 
Control Treatments: 

 Control plots were sprayed by insecticides when infestation with 
bollworms was met or exceeded the recommended threshold of bollworms 
insecticide treatments in Egypt (3% of infested bolls or a catch of 8 moths/ 3 
nights/ trap). When inspection suggested treatment, recommended 
compounds such as IGR (Atabron & Cascade), organophosphorous 
(Curacrone, Bestiban & Teleton) and pyrethroid compounds (Somi-gold, 
Kendo & Karat) were applied in recommended dose and sequence design 
using a knapsack motor spryer. This resulted in 4 applications spaced 10-15 
days in both years. Additionally, all applications were made when there was 
no measurable wind, so that the possibility of insecticide drift into release and 
control plots was negligible 

At the two seasons, Trichogramma release units were separated by a 
minimum of 300m from the control units (insecticide treated) to reduce 
possibility of parasitoid dispersal into these units. The sequential sampling 
method was used to evaluate the infestation of green cotton bolls with pink 
and spiny bollworms. Therefore, three samples (100 green bolls/ each) were 
collected randomly from Trichogramma and control units at 6 days intervals, 
dissected and the number of infested bolls was recorded. On the other hand, 
samples were divided into four categories according to the infestation level 
i.e., the first category include samples free from any infestation, the second 
category include samples which have 1 infested bolls, the third category 
include samples which have 2 infested bolls and the fourth category include 
samples which have 3% and more infested bolls. Reduction in infested bolls 
in Trichogramma release units was calculated according to the following 
equation: 
 C - T  
% Reduction = ---------- X 100 
 C  
Where C: the estimated parameter in control (insecticide 

treatments) 
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T: the same parameter in Trichogramma release units 
While analyses of variance (ANOVA) were conducted on data of the two 
seasons and when statistical difference existed within a data set, Duncan’s 
multiple range tests was used to separate the means (Snedecor & Cochran, 
1980).  
Quality Control 

To ensure that high quality parasitoids were used throughout the 
experiment, field and laboratory quality control samples were taken from each 
released cards. For each release, five cards were maintained in the 
laboratory to estimate production emergence and sex ratio. In addition, 
twenty cards were selected at random (ten days after each release) and 
recovered to the laboratory where the percentage of emergence was 
determined by sampling 50 black eggs per card for adult emergence holes. 
Data reveal optimal levels of emergence under field conditions which are 
similar to those recorded in laboratory (91-98%). Also, high percentage of 
females in progeny (61.67- 72.0% females) was calculated.  

 

RESULTS AND DISCUSSION 
 

2004 cotton season. The first release of Trichogramma was done at June 
28th, while the first green cotton boll samples were available at July 9th in 35 
units from 43 ones. Few numbers of green cotton bolls were infested with 
spiny bollworm (SBW) throughout the whole season comparing with pink 
bollworm (PBW). The percentages of infestation with SBW ranged between 
0- 0.14% with an average of 0.03% in Trichogramma release units, while they 
ranged between 0.03- 0.17% and averaged 0.09% in insecticide treatments. 
Table (1) shows the mean percentages of the total infestation with the two 
pests in the sequential samples. In the first inspection, 10 infested bolls with 
PBW were recorded from Trichogramma samples (35 samples) to give 0.29% 
infestation opposed to 0.75% in the insecticide treatments indicating 61.33% 
reduction in infested bolls due to Trichogramma release. In the second 
inspection (July 15th), 14 infested bolls with PBW were recorded from 
Trichogramma treated units (43 samples) to give 0.33% infestation opposed 
to 0.95% in control area. This percentage was less than in insecticide 
treatments by 66.33%. The 3rd release of Trichogramma was done at July 
18th. In the following inspection (July 21st), an increase in the boll infestation 
occurred in both the control (insecticide) and Trichogramma samples as they 
averaged 1.24 and 0.64%, respectively, indicating 48.39% reduction in the 
percentage of infested bolls due to Trichogramma release. The 4th release of 
T. evanescens occurred at July, 28th. At this time, the total percentage of 
infestation with pink and spiny bollworms averaged 1.05 and 1.64 % in 
Trichogramma and insecticide treatments, respectively, indicating 35.98% 
reduction in area that received T. evanescens release than those treated with 
insecticides (control). Percentage of infested bolls in Trichogramma units 
increased to 1.11 at the 5th inspection, indicating 42.19% reduction than 
insecticide treatments (1.92%). On the contrary, infestation in Trichogramma 
units (2.26%) became over that in insecticide units (2.18%) by 3.67% in the 
six inspection. The 5th Trichogramma release was applied at August 10th. On 
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August 14th (7th inspection), the percent of infestation decreased to 1.74% in 
Trichogramma units opposed to 2.41% in control units, thus 27.8% reduction 
was achieved as a result of Trichogramma release. Slight increase in 
infestation occurred in Trichogramma and insecticide units at the following 
inspection as they reached 1.93 and 2.47%, respectively. The reduction 
induced by Trichogramma was determined by 21.86%. The 6th Trichogramma 
release occurred at August 25th. At the 9th inspection, percentage of infested 
bolls in Trichogramma units (2.07) became below that in control units (2.16%) 
by 4.17%. At the 10th inspection, infestation increased in Trichogramma units 
(2.09%) to become over that in insecticide units (1.90%) by 10%. The last 
inspection was at September 7th. At this time, the percent of infested bolls 
averaged 1.39 and 1.81% in Trichogramma and insecticide treatments, 
respectively, while the reduction was 23.20% in Trichogramma units. At the 
end of the season, the estimated whole percentage of infestation averaged 
1.35% in Trichogramma release units opposed to 1.77% in insecticide units. 
Accordingly, 23.73% reduction was achieved due to T. evanescens release.   
 
Table 1. Infestation of green cotton bolls with pink (PBW) and spiny 

bollworms (SBW) in T. evanescens release and insecticide-
treated units at Dakahlia Governorate through 2004 cotton 
season  

Inspection Date 

Infestation (%) 
% Reduction 

(+/ -) 
Insecticides T. evanescens 

PBW SBW Total PBW SBW Total 

1st July 9th 0.70 0.05 0.75 0.29 0.00 0.29 61.33 

2nd July 15th 0.92 0.03 0.95 0.33. 0.00 0.33 66.31 

3rd July 21st 1.20 0.04 1.24 0.57 0.07 0.64 48.39 

4th July 27th 1.55 0.09 1.64 0.91 0.14 1.05 35.98 

5th Aug. 2nd 1.75 0.17 1.92 1.11 0.00 1.11 42.19 

6th Aug. 8th 2.07 0.11 2.18 2.19 0.07 2.26 -3.67 

7th Aug. 14th 2.37 0.04 2.41 1.74 0.00 1.74 27.80 

8th Aug. 20th 2.38 0.09 2.47 1.86 0.07 1.93 21.86 

9th Aug. 26th 2.03 0.13 2.16 2.07 0.00 2.07 4.17 

10th Sept. 1st 1.79 0.11 1.90 2.02 0.07 2.09 -10.00 

11th Sept. 7th 1.70 0.11 1.81 1.39 0.00 1.39 23.20 

Mean  1.68 0.09 1.77 1.32 0.03 1.35 23.73 

ANOVA yielded no significant difference between the total percentages of infestation with 
bollworms in T. evanescens and   insecticides treatments (F= 2.651). 

 
Regarding the green boll infestation throughout the 11 inspections 

(Table 1 & Fig.1), it could be noted lower infestation in Trichogramma 
samples at all inspections than in insecticide ones (control) except at the 6th 
and 10th inspections. The increase of infestation at the two aforementioned 
inspections may be due to releasing insufficient numbers of parasitoids that 
were unable to suppress the natural increase of the target populations, which 
always occurred at this time. Thus, it is recommended to increase the number 
of released parasitoids and to decrease the period between releases.  
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The illustrated data in Fig. (2) revealed that 44% of samples from 

Trichogramma units (464 samples) were free from any infestation while 18 
and 16% of these samples have 1 and 2 infested bolls, respectively. 
Meanwhile 22% of these samples have 3 and more infested bolls. As for 
samples from insecticide treatments (control), 29% of these samples were 
free from any infestation while 17 & 21% have 1 and 2 infested bolls, 
respectively. On the other hand, 33% of the samples have 3 and more than 
three infested bolls. Thus, T. evanescens succeeded to maintain pink and 
spiny bollworm densities below the economic level of infestation (3%) in 78% 
of these samples, since 22% of the samples have 3 and more infested bolls. 
As for control, the four applications with chemical insecticides were able to 
maintain these densities below the economic level of infestation in 67% of the 
dissected samples, while 33 % of the whole samples have 3 and more 
infested bolls. Statistical analyses of data showed no significant difference 
between the infestation in Trichogramma and insecticide treated units (F 
value = 2.651).  
2005 cotton season. In this season, T. evanescens was released for 6 times 
(June 22nd - August 25th) in 600 feddan distributed at 22 units. Table (2) 
shows the percentages of boll infestation with pink and spiny bollworms in all 
inspections throughout the whole season (10 inspections; 22 samples/ each 
and 100 bolls/ sample). Two releases with T. evanescens were done before 
availability of the first boll sample. Meanwhile, the 3rd release of 
Trichogramma was at the same time of the first inspection (July 12th). 

Fig.(1): Infestation with pink and spiny bollworms in 
Trichogramma release units comparing with those treated 
with insecticides at Dakahlia Governorate (2004 cotton 
season) 
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Regarding the infestation with SBW in Trichogramma release units, it could 
be noted that 4 inspections were free from SBW infestation. The SBW 
infestation ranged between 0- 0.23% with an average of 0.08% in 
Trichogramma release units and between 0.05- 0.80% with an averaged of 
0.29% in insecticide treatments. 
 

 
 
 

 
 
 
 
 
Regarding the results in Table (2) and Fig.(3), it could be noted that the 

infestations with the two pests in all inspections of Trichogramma release 
units were below those of insecticide ones; the reduction percentage ranged 
between 9.09- 83.93. At the first three inspections, percentages of infestation 
were 0.27, 0.23 and 0.36% in Trichogramma release units opposed to 1.68, 
0.99 and 1.21% in insecticide units, respectively. The 4th release of 
Trichogramma was done at July 27th. In the following inspection total 
infestation with the two pests averaged 0.9 and 1.39% in Trichogramma and 
insecticide units, respectively, showing 35.25% reduction due to T. 
evanescens release.  On August, 5th, these percentages increased to 1.32 
and 1.87%, respectively, so reduction percentage declined than the previous 
inspection to reach 29.41%. The 5th Trichogramma release applied at August 
10th, while the 6th inspection was at August 11th. In this inspection, 50.65% 
reduction in infestation was achieved as a result to the effect of 
Trichogramma opposed to increase of infestation in control to reach 2.31%. 
The subsequent sample of August 17th, showed that infestation with pink 
bollworm increased to 3.10 and 3.41% in both Trichogramma and control 
units, respectively; i.e. T. evanescens achieved 9.09% reduction in 

44%

18%

16%

22%

T. evanescens

29%

17%
21%

33%

0 1% 2% 3% &>

Insecticides

Fig.2. Categories of the infestation levels of all samples, collected 
from Trichogramma released and insecticide-treated units 
throughout 2004 cotton season in Dakahlia Governorate. 
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infestation. In the 8th inspection, Trichogramma release (1.86%) caused 
decrease in the percentage of infestation to be below that of control (3.47%) 
by 46.4%. The 6th Trichogramma release occurred at August 25th. On August 
29th, infestation averaged 1.95 and 3.80% in Trichogramma and control units, 
respectively, showing 48.68% reduction due to Trichogramma release. In the 
last inspection, the infestation in Trichogramma units (3.25%) was below that 
of control units (3.85%) by 15.58%. On the other hand, the overall reduction 
of infestation with the two pests in Trichogramma units averaged 40%, where 
infestation averaged 1.44 and 2.4% in Trichogramma and control units, 
respectively (Table 2 & Figs. 3). Statistically Trichogramma was more 
effective in reducing infestation than insecticides (F value = 4.541 & LSD= 
0.9397) 
 
Table 2. Infestation of green cotton bolls with pink (PBW) and spiny 

bollworms (SBW) in T. evanescens release units 
comparing with insecticide-treated units at Dakahlia 
Governorate through 2005 cotton season  

Inspection Date 

Infestation (%) 

% Reduction Insecticides T. evanescens 

PBW SBW Total PBW SBW Total 

1st July 12th 1.55 0.13 1.68 0.27 0.00 0.27 83.93 

2nd July 18th  0.94 0.05 0.99 0.23 0.00 0.23 76.77 

3rd July 24th 1.08 0.13 1.21 0.36 0.00 0.36 70.25 

4th July. 30th  1.20 0.19 1.39 0.85 0.05 0.90 35.25 

5th Aug. 5th 1.66 0.21 1.87 1.23 0.09 1.32 29.41 

6th Aug. 11th 2.12 0.19 2.31 1.05 0.09 1.14 50.65 

7th Aug. 17th 3.15 0.27 3.41 3.10 0.00 3.10 9.09 

8th Aug. 23rd  3.14 0.33 3.47 1.72 0.14 1.86 46.40 

9th Aug. 29th 3.24 0.56 3.80 1.77 0.18 1.95 48.68 

10th Sept. 4th 3.06 0.80 3.85 3.02 0.23 3.25 15.58 

Mean  2.11 0.29 2.40 1.36 0.08 1.44 40.00 

ANOVA yielded significant difference between the total percentages of infestation with 
bollworms in T. evanescens and   insecticides treatments (F= 4.541 & LSD= 0.9397). 

 
Results illustrated in Fig. (4) show that 48% of samples from 

Trichogramma treated units were free from any infestation opposed to 21% in 
those from insecticide treated units. Meanwhile, 19 & 16% and 15 & 20% of 
the samples from the two treatments have 1 and 2 infested bolls, 
respectively. So, T. evanescens succeeded to maintain pink and spiny 
bollworm densities below the economic level of infestation in 83% of the 
samples since 17% of the whole samples had 3 or more infested bolls. As for 
control, the four applications with insecticides were able to maintain these 
densities below the economic level of infestation in 56% of the dissected 
samples, while 44% of samples had 3 and more infested bolls.  

The present results indicated that T. evanescens is a good tool for 
controlling pink and spiny bollworms in cotton fields. Similar results are 
reported by many authors. For example, Tuhan et al. (1987) released 
Trichogramma brasilience in India at a rate of 20 000 newly emerged 
adults/acre per week in combination with sprays of carbaryl, dimethoate and 
monocrotophos in cotton fields. They found that these treatments 
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significantly, reduced the damage caused to cotton by Earias insulana, E. 
vittella and P. gossypiella. In China, Chao et al. (1996) released T.  flavum in 
1993-95, in Nanpi County, to control cotton bollworms (Noctuidae) and found 
that the release of T. flavum was less costly than chemical sprays and 
increase yield of cotton. At the same time, natural enemies were protected, 
and environmental pollution was avoided. They added that, a small release of 
T. flavum was sufficient to control the pests' population during the year of 
moderate/light incidence of Noctuidae. However, during an outbreak year, 
both releases of both T. flavum and spraying chemicals were necessary. 
They recommended using microbial pesticides to minimize harmful effects to 
T.  flavum. Moreover, Cheema et al., (2004) stated that T. chilonis destroyed 
eggs of lepidopteron moths biologically in different genotypes of cotton crop 
in Pakistan. They suggested that it can be added as cotton insect pest 
management tool. In Egypt, previous studies show that the local or imported 
species of Trichogramma were able to maintain pink and spiny bollworm 
densities below the economic level of infestation in most dissected boll 
samples (Abd El-Hafez & Nada 2000; Abd El-Hafez et al. 2002; Shalaby et al. 
2002; Abd El-Hafez 2004 and Abd El-Hafez et al. 2004 & 2006).  
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Fig.(3): Infestation with pink and spiny bollworms in Trichogramma 

release units comparing with those treated with insecticides at 
Dakahlia Governorate (2005 cotton season) 
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 Pectinophora gossypiella                اللةي  الرنفللوة      تي                     المكافحة  الحويوة  لة ي 
(Saund.)    ي الشةيكو          Earias insulana (Boisd.)      فةي حرةيا الر ة               

 Trichogramma               التناوكيجنامةا                                       محافظة  ال هللوة  بةاق ال المت اوة  ل لوةا ب
evanescens (Westwood)     

                                                                     علوةةةح محمةةة  عبةةة  الحةةةافظز  كةةةانم ابةةةي  وةةة  حلةةة ز مفةةةاا عبةةة  المحلةةة  الشةةةنهاي  ي 
                حلمي علي   و ا 

   صن م  -    جو ة  -    ل هي ا  -                   نك  البحيث ال ناعو  م  -                        معل  بحيث يهاو  الفباتات
 

 
-      دقهليلاة                                                                                 أجريت دراسات حقلية لتقييم فعالية إطلاق  طييلاا الترايجرجرا لاا فلاو حقلارا القطلاف ة حاف لاة ال

   ات                                                               رذلك ل جافحة دردتو اللرز القرنيلية رالشرجية. رقد أجريت ست إطققلا      4002  ر       4002              صر فو  رس و 
    احة           يلارم رفلاو  سلا  02-  00                         و فلاو جلاا  رسلام ةلايف جلاا  نهلاا      ال حللا   Trichogramma evanesces      ةطييلاا 
     ا فلاو                                                                                فداف فو جا  ف ال رسلا يف  لللاا التلارالو. رتلام  قارنلاة النتلااتح ال تحصلاا لليهلاا  لا  ن يرتهلا   000  ر      999

     خدام                                                                                         ال سلالااحات ال عا للالال ةالةرنلالاا ح ال رصلالاا ةلالال ل جافحلالاة ديلالاداف الللالارز فلالاو  صلالار. ريشلالا ا  لالاذا الةرنلالاا ح اسلالات
  . % 3         صاةة إلا                          ال ةيدات لند رصرا نسةة الإ

      جرا لالاا                                                                                    رقلاد أرحلالاحت النتلالااتح انخيلالااب فلالاو نسلالاةة الإصلالااةة ةديلالاداف الللالارز فلالاو ال سلالااحات ال عا للالاة ةالترايجر
   فلاو    %    0.22   ر      0.32                     حيث سجلت نسةة الإصاةة      %  20  ر        43.33                                           قارنة ة ثيلتها ال عا لة ةال ةيدات ة قدار 
                                        فلالالالاو الرحلالالالادات ال عا للالالالاة ةال ةيلالالالادات. رقلالالالاد نجحلالالالات    %    4.20  ر     0.33                                  الرحلالالالادات ال عا للالالالاة ةالترايجرجرا لالالالاا ر 

    نلاات               لاف  ج لارا العي   %  72  ر     37                                      الإصاةة ةديداف اللرز درف الحد الحلار  فلاو         سترى                      الترايجرجرا ا فو حي 
  و  فلالا   %  20  ر     03       قاةلاا      رةلاة    التج        رسلا و    خلاقا                                         لاف ال سلالااحات التلاو تلام فيهلاا إطلاق  الطييلالاا                التلاو تلام فحصلاها

             ال ةيدات.    ة                      ف ال ناطق ال عا لة               التو تم فحصها      عينات   ال


