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ABSTRACT 

 
The present experiments were carried out at the experimental farm of Sakha 

Agricultural Research Station, Kafr El-Sheikh Governorate during two successive 
seasons; 2011/12 and 2012/13 to study the susceptibility of some varieties on the 
main insect pests attacking faba bean plants.  

The highest average number of Aphis craccivora (Koch.) was recorded on 
Sakha 4 variety which had the highest of total Carbohydrate (51.58%) and the lowest 
of total Phenole (0.528%) with an average number of 287.14±80.53 and 171.56±35.63 
indiv./20 plants followed by Sakha 2 variety (233.00±91.53 and 134.67±39.50 
indiv./20 plants) during the two successive seasons, 2011/12 and 2012/13, 
respectively.  

The highest average number of Empoasca spp. was recorded on Giza 3 
variety which had high crude Protein (18.91%) with an average number of 70.00±8.71 
and 116.92±18.73 indiv./ 100 leaflets followed by Sakha 4 in the first season 
(63.42±15.47 indiv./ 100 leaflets) and Giza 843 variety in the second one 
(110.92±15.78 indiv./ 100 leaflets).  

The highest average number of Nezara viridula L. was recorded on Sakha4 
in the first season (total Carbohydrate, 51.58%) and Giza 3 in the second one (crude 
Protein, 18.91%) with an average number of 4.57±1.44 and 7.00±0.47 indiv./20 plants 
during the two seasons, respectively. Statistical analysis revealed insignificant 
differences among faba bean varieties during the two seasons of study. 

The highest average number of Liriomyza trifolii (Burgess) was recorded on 
Giza3 variety which had high C. protein (18.91%) and low Silica (1.54%) with average 
number of  157.6±3.4 and 201.5±64.65 larvae/ 100 leaflets followed by Sakha 3 and 
Sakha 1 variety (156.00±5.5 and 198.6±51.14 larvae/ 100 leaflets) during the 
successive seasons, respectively.  

Statistical analysis revealed significant differences among faba bean 
varieties and the average number of A. craccivora, Empoasca spp. and L. trifolii 
during the two seasons of study. 

The results showed insignificantly or significantly  positive relationship 
among varieties contents from C. protein, T. lipids and T. phenole with Empoasca 
spp., N. viridula and L. trifolii while was negative relationship with T. carbohydrate and 
silica. In contrary, the results showed that significantly positive relationship among 
varieties contents from T. carbohydrate and silica with A. craccivora while was 
significantly negative relationship with C. protein, T. lipids and T. phenole. 

 
INTRODUCTION 

 
Faba bean (Vicia faba L.) is considered one of the most important 

economic crops in Egypt. It ranks the first leguminous food and considered 
the main source of plant protein. However, production of this crop has been 
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constrained by the limitations imposed by insect pests and diseases 
(Metwally et al., 1997). 
 Faba bean plants are attacked by several insect pests which cause a 
considerable damage, e.g. the serpentine American leaf miner, Liriomyza 
trifolii (Burgess) (Diptera : Agromizidae); cowpea aphid, Aphis craccivora 
(Koch.) (Homoptera:Aphididae); leafhopper, Emposaca spp. (Homoptera : 
Cicadellidae) and Nezara viridula L. (Hemiptera:Pentatomidae) that affect the 
quality and quantity of faba bean yield (Aly and Markadey, 1990;  Abdallah, 
2000 and Mohamed and Slman, 2001). 
 Because of genetic variation, faba bean varieties differ in the 
susceptibility to the aforementioned insect pest infestation thus, the resistant 
varieties could be used as an item in integrated pest management programs. 
The present work aimed to study the susceptibility of some varieties to the 
main insect pests attacking faba bean plants. 

 
MATERIALS AND METHODS 

 
The present experiments were carried out at the experimental farm of 

Sakha Agricultural Research Station, Kafr El-Sheikh Governorate during two 
successive seasons, 2011/12 and 2012/13 to study the susceptibility of some 
varieties to the main insect pests attacking faba bean.  

The experimental area was divided into plots, each of 1/100 feddan 
(42 m2). The tested varieties were Sakha 1, Sakha 2, Sakha 3, Sakha 4, Giza 
3 improved, Giza 843 and Misr 1. The seeds of the tested entries were 
obtained from Food Legumes Research Section, Field Crops Research 
Institute, Agricultural Research Center. Seeds were sown on first of 
November in complete randomized blocks with four replicates for each entry. 
The normal agricultural practices were followed regularly without any 
insecticidal treatments throughout the growing season and the examination 
started 30 days after sowing until the end of the seasons. 

 To assess the population density of aphids and the green stink bug 
on the involved varieties, weekly samples of 20 plants (5 plants from each 
replicate) of each Variety were examined and numbers of insects were 
directly recorded in the field.  
  To assess the population density of leafhopper (nymphs and adults) 
and L. trifolii larvae on the involved varieties, weekly samples of 100 leaflets 
(25 leaflets from each replicate) of each variety were chosen at random and 
number of insects were counted and recorded. 
Plant analysis 
 Analysis of faba bean varieties were conducted at Agricultural 
Research Center. Total carbohydrates, crude protein, total lipids, silica and 
total phenoles were estimated using the method of Hedge and Hofreites 
(1962), Jones et al. (1991), A.O.A.C.(1984), APHA(1992) and Malick and 
Singh(1980), respectively. 
Statistical analysis 
 Statistical analysis using ANOVA and simple correlation of the 
collected data were subjected to Duncan's multiple range test (1955) at the 
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5% level and the mean values obtained were compared by the Least 
Significant Differences Test (LSD). 

 
RESULTS AND DISCUSSION 

 
A. Susceptibility faba bean varieties:  
1. Aphis craccivora  

Data presented in Table (1) show the average numbers of A. 
craccivora on faba bean varieties during 2011/12 and 2012/13 seasons. 

In the first season, the highest average number of A. craccivora was 
recorded on Sakha 4 variety with an average of 287.14±80.53 individuals / 20 
plants, followed by Sakha 2 variety while, the lowest average number of 
aphid was recorded on Giza 3 variety with an average of 182.57±46.53 
individuals / 20 plants. 

Similar results were obtained in the second season, as the highest 
average number of A. craccivora was also recorded on Sakha 4 variety with 
an average of 171.56±35.63 individuals / 20 plants followed by Sakha 2 
variety with an average of 134.67±39.50. The lowest average number of 
aphid was recorded on Giza 3 variety with an average of 70.89±25.63 
individuals / 20 plants. 

As a conclusion, the highest average number of A. craccivora was 
recorded on Sakha 4 variety which had total Carbohydrate (51.58%) (Table 
5) and total Phenoles (0.528%) with an average number of 287.14±80.53 and 
171.56±35.63 indiv./20 plants followed by Sakha 2 variety (233.00±91.53 and 
134.67±39.50 indiv./20 plants) while, the lowest average number of aphid 
was recorded on Giza 3 variety that had total Carbohydrate (48.63%) and 
total Phenole (0.635%) with an average number of  182.57±46.53 and 
70.89±25.63 indiv./20 plants during the two successive seasons, respectively. 
Statistical analysis revealed significant differences among faba bean varieties 
during the two seasons of study. The present results are in agreement with 
those obtained by Schulz (1993) who found that high contents of starch in 
faba bean leaf discs led to an increase of essential low molecular compounds 
and as a consequence an increase in the growth of A.  fabae. Helal et al. 
(1997) who found that the highest infestation with aphid occurred on Giza3 
while breeding line 716/1039 and Reina Blanca were the least infested. 
Metwally et al. (1997) indicated that, out of seven faba bean varieties and 
breeding lines, Giza3 proved to be the highest susceptible to aphid infestation 
while, Giza Blanca was the lowest infestation for aphid. Hegab (2008) 
showed a positive relationship between protein and carbohydrate with aphid 
infestation in the all faba bean varieties.   
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Table (1): Influence of varieties on the average numbers of A. craccivora 
on faba bean plants during 2011/12 and 2012/13 seasons. 

Variety 
2011/2012 

season 
2012/2013 

Season 
Average 

Sakha1 200.57±80.70 c 109.56±14.76 d 155.07±45.96 
Sakha2 233.00±91.53 d 134.67±39.50 f 183.84±49.66 
Sakha3 183.00±77.83 a 81.33±28.18  b 132.17±51.35 
Sakha4 287.14±80.53 e 171.56±35.63 g 229.35±58.38 
Giza3 182.57±46.53 a 70.89±25.63  a 126.73±56.41 
Giza843 196.86±98.75 b 115.00±12.2  e 155.93±41.35 
Misr1 184.29±57.57 a 98.78±22.10  c 141.54±43.19 
LSD at 5% 5.73 3.99   
In a column, means followed by the same letter are not significantly different at the 5% 

level 
 
2. Empoasca spp. 

Data presented in Table (2) show the average numbers of Empoasca 
spp. on faba bean plants on different varieties during 2011/12 and 2012/13 
seasons. 

In the first season, the highest average number of Empoasca pp. was 
recorded on Giza 3 variety with an average of 70.00±8.71 individuals / 100 
leaflets followed by Sakha 4 variety while, the lowest average number of 
leafhopper was recorded on Sakha 2 variety with an average of 44.33±7.88 
individuals / 100 leaflets. 

In the second season, the highest average number of Empoasca 
spp. was recorded on Giza 3 variety with an average of 116.92±18.73 
individuals / 100 leaflets followed by Giza 843 variety with an average of 
110.92±15.78 while, the lowest average number of leafhopper was recorded 
on Sakha 2 variety with an average of 65.85±8.39 individuals / 100 leaflets. 

As a conclusion, the highest average number of Empoasca spp. was 
recorded on Giza 3 variety which had crude Protein (18.91%) with an 
average numbers of 70.00±8.71 and 116.92±18.73 indiv./ 100 leaflets 
followed by Sakha 4 and Giza 843 variety (63.42±15.47 and 110.92±15.78 
indiv./ 100 leaflets). The lowest average number of leafhopper was recorded 
on Sakha 2 variety which had crude protein (17.45%) with average numbers 
of 44.33±7.88 and 65.85±8.39 indiv./ 100 leaflets during the successive 
seasons, respectively. Statistical analysis revealed significant differences 
among faba bean varieties during the two seasons of study. 
  The present results are in agreement with those obtained by 
Metwally et al. (1997) indicated that Giza3 and Giza402 were the most 
infested varieties with Empoasca spp. Hegab (2008) showed a positive 
relationship between protein and carbohydrate with leafhoppers infestation in 
the all faba bean varieties. 
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Table (2): Influence of varieties on the average numbers of Empoasca 
spp. on faba bean plants during 2011/12 and 2012/13 
seasons. 

Variety 
2011/2012

season 
2012/2013

Season 
Average 

Sakha1 62.33±11.16 bc 107.38±14.88 e 84.86±22.75 
Sakha2 44.33±7.88 a 65.85±8.39 a 55.09±10.87 
Sakha3 61.92±11.79 bc 85.31±12.68 b 73.62±11.81 
Sakha4 63.42±15.47 c 102.08±14.49 d 82.75±19.53 
Giza3 70.00±8.71 d 116.92±18.73 g 93.46±23.69 
Giza843 60.5±9.04  b 110.92±15.78 f 85.71±25.47 
Misr1 60.08±11.01 b 89.46±12.42 c 74.77±14.84 
LSD at 5% 2.72 3.86  
In a column, means followed by the same letter are not significantly different at the 5% 

level 
 
3. Nezara viridula 

Data presented in Table (3) showed the average numbers of N. 
viridula on faba bean plants according to different varieties during2011/12 
and 2012/13 seasons. 

In the first season, the highest average number of N. viridula was 
recorded on Sakha 4 variety with an average of 4.57±1.44 individuals / 20 
plants while, the lowest average number of stink bug was recorded on Misr 1 
variety with an average of 3.00±0.77 individuals / 20 plants. 

In the second season, the highest average number of N. viridula was 
recorded on Giza 3 variety with an average of 7.00±0.47 individuals / 20 
plants while, the lowest average number of stink bug was recorded on Sakha 
3 variety with an average of 5.3±0.88 individuals / 20 plants. 

As a conclusion, the highest average number of N. viridula was 
recorded on Sakha 4 (total Carbohydrate, 51.58%) and Giza3 (crude Protein, 
18.91%) variety with average numbers of 4.57±1.44 and 7.00±0.47 indiv./20 
plants while the lowest average number of green stink bug was recorded on 
Misr 1 and Sakha 3 variety (3.00±0.77 and 5.3±0.88  indiv./20 plants) during 
the two seasons, respectively. Statistical analysis revealed insignificant 
differences among faba bean varieties during the two seasons of study. 
 
Table (3): Influence of varieties on the average numbers of N. viridula on 

faba bean plants during 2011/12 and 2012/13 seasons. 

Variety 
2011/2012

season 
2012/2013

Season 
Average 

Sakha1 3.86±1.28 a 5.8±0.89 a 4.83±0.98 
Sakha2 3.57±1.06 a 5.7±0.99 a 4.64±1.08 
Sakha3 4.43±0.99 a 5.3±0.88 a 4.87±0.44 
Sakha4 4.57±1.44 a 6.5±1.00 a 5.54±0.97 
Giza3 4.43±0.77 a 7.00±0.47 a 5.72±1.29 
Giza843 4.29±1.08 a 6.2±1.06 a 5.25±0.96 
Misr1 3.00±0.77 a 6.8±0.73 a 4.9±1.92 
LSD at 5% 3.82 4.71  
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4. Liriomyza trifolii 
Data presented in Table (4) showed the average numbers of L. trifolii 

on faba bean plants according to different varieties during 2011/12 and 
2012/13 seasons. 

In the first season, the highest average number of L. trifolii was 
recorded on Giza 3 variety with an average of 157.6±3.4 larvae / 100 leaflets 
followed by Sakha 3 variety while, the lowest average number of leaf miner 
was recorded on Sakha 2 variety with an average of 91.6±2.3 larvae / 100 
leaflets. 

In the second season, the highest average number of L. trifolii was 
recorded on Giza 3 variety with an average of 201.5±64.65 larvae / 100 
leaflets followed by Sakha 1 variety with an average of 198.6±51.14 larvae / 
100 leaflets while, the lowest average number of leaf miner was recorded on 
Sakha 2 variety with an average of 151.5±38.68 larvae / 100 leaflets. 

As a conclusion, the highest average number of L. trifolii was 
recorded on Giza 3 variety which had 18.91% crude protein and 1.54% Silica 
with an average numbers of 157.6±3.4 and 201.5±64.65 larvae / 100 leaflets 
followed by Sakha 3 and Sakha 1 variety (156.00±5.5 and 198.6±51.14 
larvae./ 100 leaflets). The lowest average number of leaf miner was recorded 
on Sakha 2 variety which had 17.45% crude protein and 2.47% Silica with 
average numbers of 91.6±2.3 and 151.5±38.68 larvae / 100 leaflets during 
the successive seasons, respectively. Statistical analysis revealed significant 
differences among faba bean varieties during the two seasons of study.  

The present results are in agreement with those obtained by Mesbah 
and Sherif (1994) who indicated that Giza461 and Giza3 proved to be the 
most susceptible varieties to infestation with L. congesta since number of 
mines ranged between 157.26 and 242.86 and number of larvae between 
79.22 and 155.91 per 100 faba bean leaflets .El-Samahy (2008) indicated 
that the highest infestation happened in case of Sakha3 variety with a mean 
of 66.89 larvae/ 25 leaflets in the first season and Youssef El-Sediq in the 
second season with a mean of 58.72 larvae / 225 leaflets, while Giza 843 
harbored the lowest number of larvae with a mean of 36.50 and 23.67 larvae 
/ 25 leaflets during two seasons, respectively. 
 
Table (4): Influence of varieties on the average numbers of L. trifolii on 

faba bean plants during 2011/12 and 2012/13 seasons. 

Variety 
2011/2012 

season 
2012/2013 

Season 
Average 

Sakha1 138.2±2.4 b 198.6±51.14 e 168.4±30.51 
Sakha2 91.6±2.3 a 151.5±38.68 a 121.55±30.26 
Sakha3 156.0±5.5 e 197.8±51.57 e 176.9±21.11 
Sakha4 145.6±3.6 c 157.7±50.42 b 151.65±6.11 
Giza3 157.6±3.4 f 201.5±64.65 f 179.55±22.17 
Giza843 148.8±4.4 d 184.7±61.17 d 166.75±18.14 
Misr1 145.2±2.9 c 176.2±46.76 c 160.7±15.66 
LSD at 5% 1.65 4.91  
In a column, means followed by the same letter are not significantly different at the 5% 

level 
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B- The relationship between component of faba bean and insect pests 
 Data in Table (5) present some chemical components of faba bean 
varieties. The highest percentage of total carbohydrates recorded on Sakha 4 
variety (51.58%) and the lowest percentage was recorded on Giza 3 variety 
(48.63%). Concerning the percentage of crude protein and total lipids, the 
highest percentages of both were recorded on Giza 3 variety (18.91% and 
2.22% respectively), while the lowest percentage was recorded on Sakha 4 
variety (17.22% and 1.09%). Regarding to Silica, the highest percentage was 
recorded on Sakha 4 (2.65%) and the lowest percentage was recorded on 
Giza 3 (1.54%). The highest percentage of total Phenoles was recorded on 
Giza 3 (0.635%) while the lowest percentage was recorded on Sakha 4. 
Sakha 2, Sakha 3, Giza 843 and Misr 1 had moderate values of these 
components. 

The data presented in Table (6) show the simple correlation 
coefficient among faba bean varieties and some components of plants of faba 
bean varieties. Population density of A. craccivora correlated with negative 
significant/ or highly significant with crude protein, total lipids and total 
phenoles. By contrast, the aphid density correlated positively significant with 
total carbohydrate and silica. 

Empoasca spp. correlated negatively with total carbohydrate and 
silica, but positively with crude protein, total lipids and total phenols. 

 Nezara viridula population density correlated negatively with total 
carbohydrate and silica, but positively with crude protein, total lipids and total 
phenols.  

Liriomyza trifolii had positive correlation values with each of crude 
protein, total lipids and total phenols, but had negative correlation values with 
total carbohydrate and silica.  
 
Table (5): Chemical components of faba bean varieties    

Char. 
Varieties 

Total 
carbohydrates %

Crude 
protein 

 % 

Total
lipids  

% 

Silica 
 % 

Total 
phenoles % 

Sakha1 50.35 bc 18.01 d 1.54 cd 2.08 b 0.561 b  
Sakha2 51.33 a 17.45 f 1.22 de 2.47 a 0.551 b  
Sakha3 49.26 de 18.58 b 1.95 ab 1.64 d 0.624 a 
Sakha4 51.58 a 17.22 g 1.09 e 2.65 a 0.528 a 
Giza3 48.63 e 18.91 a 2.22 a 1.54 d 0.635 b 
Giza843 50.90 ab 17.76 e 1.37 de 2.22 b 0.556 a 
Misr1 49.86 cd 18.32 c 1.74 bc 1.85 c 0.609 b 

LSD at 5% 0.75 0.18 0.29 0.19 0.034  
In a column, means followed by the same letter are not significantly different at the 5% 

level 
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Table (6): Simple correlation coefficient among faba bean varieties and 
some components of plants of faba bean varieties. 

Char. 
Insect pests 

Total 
carbohydrates % 

Crude 
protein  

% 

Total lipids 
% 

Silica 
 % 

Total 
phenole % 

A. craccivora 0.872* -0.911** -0.877** 0.932** -0.869* 
Empoasca spp. -0.399ns 0.387ns 0.389ns -0.349ns 0.216ns 
N. viridula -0.205ns 0.160ns 0.212ns -0.094ns 0.101ns 
L. trifolii -0.747* 0.746* 0.730* -0.752* 0.626* 
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  تاثير بعض الاصناف علي أھم الآفات الحشرية التي تھاجم نباتات الفول البلدي
  سمير صالح عوض الله* ، فھمي الدكروري عبدالله** ، نورا رمضان المشالي**

  جامعة المنصورة  -كلية الزراعة –* قسم الحشرات الاقتصادية 
مركѧѧز  –قايѧѧة النباتѧѧات معھѧѧد بحѧѧوث و -محطѧѧة بحѧѧوث سѧѧخا  -قسѧѧم بحѧѧوث افѧѧات محاصѧѧيل الحقѧѧل** 

  البحوث الزراعية
فظѧѧة كفѧѧر الشѧѧيخ خѧѧلال موسѧѧمي جريت ھذه الدراسة في المزرعѧѧة البحثيѧѧة لمحطѧѧة بحѧѧوث سѧѧخا محاأ  

  .ھم الافات الحشريةلأ الفول البلدي صنافتقييم حساسية بعض أ بھدف ٢٠١٢/١٣و  ٢٠١١/١٢
علѧѧي ذو المحتѧѧوي الأ ٤ف سخاد من البقوليات سجل علي صناعدتعلي متوسط لأوضحت النتائج أن أ

و  ٨٠.٥٣±٢٨٧.١٤) بمتوسѧѧط  %٠.٥٢٨قѧѧل مѧѧن الفينѧѧول () والمحتѧѧوي الأ %٥١.٥٨مѧѧن الكربوھيѧѧدرات (
نبѧѧات  ٢٠فرد /  ٣٩.٥٠± ١٣٤.٦٧و  ٩١.٥٣±٢٣٣بمتوسط  ٢ سخانبات يليه  ٢٠فرد /  ٣٥.٦٣±١٧١.٥٦

  لال موسمي الدراسة علي التوالي. خ
ين تعلѧѧي مѧѧن البѧѧروذو المحتѧѧوي الأ ٣راق علي صѧѧنف جيѧѧزةود نطاطات الأاعدتأعلي متوسط ل سجل

فѧѧي الموسѧѧم الاول  ٤ سѧѧخايليѧѧه  وريقѧѧة ١٠٠فѧѧرد /  ١٨.٧٣±١١٦.٩٢و  ٨.٧١±٧٠)  بمتوسѧѧط  % ١٨.٩١(
  .وريقة ١٠٠فرد /  ١٥.٧٨± ١١٠.٩٢ بمتوسط  ٨٤٣و جيزة وريقة  ١٠٠فرد /  ١٥.٤٧±٦٣.٤٢بمتوسط 

ذو المحتѧѧوي العѧѧالي مѧѧن   ٣وسѧѧط للتعѧѧداد علѧѧي صѧѧنف سѧѧخاعلѧѧي متأ سѧѧجل بالنسѧѧبة للبقѧѧة الخضѧѧراء
و  ١.٤٤±٤.٥٧)  بمتوسط %١٨.٩١(لي من البروتين عذو المحتوي الأ ٣جيزةو )%٥١.٥٨( الكربوھيدرات

غيѧѧر حصѧѧائي وجѧѧود فѧѧروق ظھѧѧر التحليѧѧل الإلال موسѧѧمي الدراسѧѧة علѧѧي التѧѧوالي. أخѧѧ نبѧѧات ٢٠/ فѧѧرد ١.٤٧±٧
  خلال موسمي الدراسة.صناف الفول البلدي بين أ بالبقة الخضراء ابةصالإمعنوية في متوسط نسبة 

علѧѧي مѧѧن البѧѧروتين ذو المحتѧѧوي الأ ٣نفѧѧاق علѧѧي صѧѧنف جيѧѧزةسѧѧجل أعلѧѧي متوسѧѧط لتعѧѧداد صѧѧانعة الأ
 ١٠٠/  يرقѧѧѧة ٦٤.٦٥±٢٠١.٥و  ٣.٤±١٥٧.٦وسѧѧѧط  ) بمت%١.٥٤) والمѧѧѧنخفض مѧѧѧن السѧѧѧيلكا (% ١٨.٩١(

 ١٠٠/  يرقѧѧة ٥١.١٤± ١٩٨.٠٦و  ٥.٥±١٥٦(موسم ثاني) بمتوسѧѧط  ١ول) و سخا(موسم أ ٣سخاوريقة يليه 
  .وريقة

وسط نسبة الإصابه بكل مѧѧن مѧѧن البقوليѧѧات حصائي وجود فروق معنوية في في متأظھر التحليل الإ 
  صناف الفول البلدي خلال موسمي الدراسة.أو ونطاطات الأوراق وصانعة أنفاق أوراق الفول

صѧѧناف الفѧѧول البلѧѧدي مѧѧن موجبة بين محتѧѧوي أو معنوية معنوية أ غيروضحت النتائج وجود علاقة أ
نفѧѧاق بينمѧѧا كانѧѧت ھѧѧذه دات والفينول مع حشرات نطاطات الأوراق والبقѧѧة الخضѧѧراء وصѧѧانعة الأالبروتين والليبي

 معنويѧѧة ظھѧѧرت النتѧѧائج وجѧѧود علاقѧѧةقѧѧيض فقѧѧد أالعلاقѧѧة سѧѧالبة مѧѧع محتѧѧوي الكربوھيѧѧدرات والسѧѧيلكا. وعلѧѧي الن
سѧѧالبة مѧѧع  معنويѧѧة صناف من الكربوھيѧѧدرات والسѧѧيلكا مѧѧع المѧѧن بينمѧѧا كانѧѧت ھѧѧذه العلاقѧѧةن محتوي الأموجبة بي
  .البروتين والليبيدات والفينولمحتوي 

  قام بتحكيم البحث
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