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Faba bean is an important position between leguminous food 

crops in Egypt. A piercing-sucking pest associated with broad bean plants 

causes serious damage, directly by sucking plant juices or indirectly as 

the aphid insects are vectors to plant diseases. A field experiment was 

conducted at Wadi Elmalak, Ismailia Governorate, Egypt in winter 

growing seasons 2018/2019 and 2019/2020. To evaluate the population 

fluctuation of some piercing-sucking pests and the common natural 

enemies and relation to weather factors on broad bean plants. Results 

indicated that the important piercing-sucking pests, pea aphid, 

Acyrthosiphon pisum (Harris) were the most dominant, followed by Aphis 

craccivora Koch, while green peach aphid, Myzus persicae (Sulzer), 

Thrips tabaci Lind. and Jassid, Empoasca discipiens Poali were found 

in low densities throughout the two seasons. The eleven spotted lady 

beetle, Coccinella undecimpunctata L., green lacewing, Chrysoperla 

carnea (Stephens), and seven-spotted lady beetle, Coccinella 

septempunctata L. are the most important predators which associated 

with the sucking insect pests on faba bean. The population fluctuation of 

piercing-sucking pests and associated predators were higher in the first 

season than in the second season. The pea aphid, A. pisum started with 

attacks broad bean in the second week of November and reached it has 

two peaks early January and in mid-May in the two successive years. The 

relationship between both of the population of piercing-sucking pests and 

associated predators and weather factors were studied. The loss in seed 

yield in the two successive seasons was evaluated all together being 

(330.0 kg. /fed). The avoidable losses in seeds yield were (19.18% per 

fed.) during two seasons. 

 

INTRODUCTION 

 

            Broad bean has an important leguminous food crop in Egypt. Many insect species 

associated with broad bean plants cause serious damage, directly by sucking plant juices or 

indirectly as the aphid insects are vectors to plant diseases Allam, 2009.  

Bean crops are subjected to attacks by sucking pests, especially aphids, jassids, and 

thrips. Which causes serious damage, either directly by sucking plant juices or indirectly as 

vectors of virus diseases (Abdel-Alim, 1994; Hannou, 1995; Mahmoud et al., 2017;  El-
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Sarand et al., 2019 and Khodeir et al., 2020). Many researchers studied that the effect of 

aphid on broad bean plants all over the country causing considerable yield losses due to 

direct feeding by sucking plant sap or to the indirect transmission of virus diseases (El–

Defrawi and Mokhtar, 2007; Khattab et al., 2014; Mousa and Metwally, 2014). The natural 

enemies and climatic conditions are of the most important factors affecting the population 

dynamics of insect pests (Bylund, 1999 and Nuessly et al., 2004).  

Most farmers in the different districts of Egypt have become familiar with a range of 

insecticides that they can use to increase their yields and profits. Three sprays at 15-20-day 

intervals are recommended for the control of this pest in the different regions of Egypt. (El-

Defrawi and El-Harty, 2009). Hazard uses insecticides could kill beneficial insects such as 

the natural enemies and bees which pollinate many of our crops (El-Heneidy et al., 1991). 

The study aimed to study the incidence and population fluctuation of the most 

common piercing-sucking pests and predators associated with broad bean plantation and 

whether factors in the Ismailia governorate during two seasons. The study also extended to 

investigate the effect of infestation with aphids on a yield of broad bean. 

 

MATERIALS AND METHODS 

 

Two field experimental designs were conducted at Wadi Elmalak, Ismailia 

Governorate, Egypt in winter growing seasons 2018/2019 and 2019/2020. The first study the 

population density of some piercing sucking pests and the common natural enemies and 

relation to weather factors on broad bean plants and the second study to determine the yield 

loss due to broad bean aphid infestation. 

 An area of half feddan was divided into two equal areas of experimental plots. Each 

plot was 6 x 7 m² (1/100 fed.), in a completely randomized block design with 4 replicates. 

Seeds were sown with broad bean, (Vicia faba L.) variety (Giza 716) on November 21st & 

20th during 2019 and 2020. The seeds were sown in the hills (2 seeds /hill in double rows) at 

a plant density of 24 plants /m2 (=100800 plants/fed.). All normal regular agricultural 

practices were done in due time adopting the recommended packages and they were the same 

in all treatments. One of the two areas was sprayed occasionally at 2-week intervals starting 

on the infestation build-up with a selective carbamate insecticide (Aphox 50 % DG), at the 

rate of 50 g /100 liter to keep the plants aphid-free (full protection). The other area was not 

sprayed with any insecticide to allow for natural infestation.  

Populations of aphid, jassid and associated predators were recorded weekly from the 

third week of sowing until the end of the season. Samples of 40 leaflets faba bean plants were 

randomly selected from 10 plants were counted using the aid of 8X lens, early in the morning 

in the field.  While for the sampling of thrips the method used was the shaking it consisted of 

the shaking of ten plants over a white tissue for each plot, using a small brush, the thrips were 

collected into 70% alcohol.  

Data of meteorological, the daily mean of minimum, maximum temperature, and 

daily mean relative humidity were obtained from the meteorological records of Central 

Laboratory for Agricultural Climate, A.R.C. at Giza. The daily records of these factors were 

recalculated to get the daily averages within one week of the sampling date. 

Loss in Yield:  

          The plots were harvested between 5–10 May in the two seasons. The final harvested 

seed yield was calculated from a net area of the 25 m² /plot. The measure of damages caused 

directly by aphid infestation can be estimated based on seed yield obtained (kg. /100 m2) in 

treating plots naturally infested with aphids, compared to non-infested healthy plants in 

sprayed plots (El-Defrawi and Shalaby, 2002; El-Defrawi and El-Harty, 2009).  
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Evaluate the loss in yield due to aphid infestation as follows: 

Percent reduction in seed yield = C – T / C * 100. 

Statistical Analysis:  

The statistical analysis using Simple correlation was used to correlate between 

weather factors and average weekly number of insects and natural predators, and analysis of 

variance (T-test) was adopted and the L.S.D values were used to determine the significance 

between means of yield seeds of protected and unprotected area  (SAS Institute, 2003). 

 

RESULTS AND DISCUSSION  

 

          A field experiment was conducted at Wadi Elmalak, Ismailia Governorate, Egypt in 

winter growing seasons 2018/2019 and 2019/2020. Results indicated that the important 

piercing-sucking pests, pea aphid, Acyrthosiphon pisum (Harris) were the most dominant, 

followed by Aphis craccivora Koch, while green peach aphid, Myzus persicae (Sulzer), 

Thrips tabaci Lind. and Jassid, Empoasca discipiens Poali were found in low densities 

throughout the season. 

I.Population Fluctuation of Some Piercing-Sucking Pests and the Common Natural 

Enemies and Relation to Weather Factors on Broad Bean Plants:  

A.The Population of Piercing-Sucking Pests: 

   1.Population of Aphid: 

     a. The Pea Aphid, Acyrthosiphon pisum: 

           Data illustrated in Figures (1& 2) showed that the population dynamics of the pea 

aphid, A.pisum started with attacks broad bean after three weeks of the plantation, and the 

population gradually increased in number and reached the first peak in early in January 

recorded 55.5 and 50.3 individuals/10 plants in the first and second season, respectively. 

After that, the population of aphid gradually decreased in number from the second week of 

January till the first week of February, and gradually increased again and reach the second 

peak in mid-March recorded 48.8 and 43.6 individuals/ 10 plants during the two seasons, 

respectively. The general mean population of A. pisum was higher during (2018-2019 season) 

recorded 32.46 ind. than the second season (2019-2020) recorded 27.40 ind. Table (1).  

          Statistical analysis present in table (2) showed that the maximum temperature was a 

non-significant negative correlation with the density of the population of A. pisum, during the 

two successive seasons. However, relative humidity had a non-significant negative 

correlation with the mite population in the first season and a non-significant positive 

correlation in the second season. 

     b. The Legume Aphid, Aphis craccivora: 

         The data in figures (1& 2) showed that the infestation of broad bean with A. craccivora 

was started at two months after sowing on 23rd and 29th December (5.3 and 7 individuals /10 

plants) then it was increased sharply to reach its maximum (67.8 and 60.7 individuals /10 

plants) on 24th and 22nd March in the first and second season, respectively. After that, the 

insect population fluctuated and decreased gradually to a moderate level at the end of two 

seasons. The general mean population of A. craccivora was higher during 2018-2019 seasons 

(26.72 ind.) than the second season 2019-2020 (21.68 ind.) as shown in Table (1). 

         As shown in table (2), the results indicated a non-significant negative correlation 

between the populations of aphid and mean daily maximum (r= -0.06 & -0.30), during the 

two seasons.  In addition, a significant positive correlation was found between the insect 

populations and mean minimum temperature in the second season and non-significant the 

first season (0.70& 0.36). Non-significant correlation between the aphid population and daily 

relative humidity (r= -0.3& 0.23) during the season, respectively. 
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     c.Green Peach Aphid, Myzus persicae (Sulzer): 

              As shown in Figures (1& 2) showed that broad bean leaves infestation with M. 

persicae it has one annual peak in mid January during two seasons. The population was 

started after one month after sowing on 18th and 24th November (3.0& 3.6 individuals /10 

plants) then it was increased sharply to reach its maximum (34.3 and 30.2 individuals/10 

plants) in mid January in the first and second seasons. After that the aphid population 

fluctuated and decreased gradually to till end season in mid April.  

              The aforementioned results in Table (2) Clarified that, highly significant negative 

correlation between the insect density and maximum temperature (-0.88** & -0.77**) in two 

seasons; but non-significant negative between the aphid and both minimum temperature and  

 relative humidity in the first season (-0.13 & -0.04), while these relation non-significant 

positive with aphid and the relative humidity in the second season (0.42). 

             These results are agreement with finding by Shalaby et al, 2012 indicated that the 

weather factors and plant age had a significant effect on the population fluctuations of A. 

craccivora and E. discipiens. Also, the relative humidity had shown no significant effect on 

population fluctuations of the two insect pests during the two seasons. Also, these results are 

in agreement with the finding by (Mousa and Metwally, 2014, Awadalla et al. 2016, El-

Sarand et al. 2019 and Khodeir et al, 2020).  

    d.The Onion Thrips, Thrips tabaci Lind: 

           The population of thrips was recorded with low numbers in the two seasons. T. tabaci 

population it has one annul peak record (30.5& 27.2 ind./ 10 plants) in the third week of 

December in the two seasons figures (1&2). Statistical analysis of Table (2) data showed that 

the relationship between the thrips population and maximum temperature and relative 

humidity were non-significant during the two seasons. 

    e. The jassid, Empoasca decipiens Paoli:  

              E. decipiens is a polyphagous insect pest of several major crops especially bean. 

Both the adults and nymphs feed by puncturing the phloem vessels of the leaves. Data 

presenting in figures (1&2) showed that the population of jassid was appeared on leaves of 

broad bean in early January and gradually increased in number and reach its peak in the mid-

March record (41.8 and 36.8 ind./10 plants) in the first and second seasons, respectively. The 

general mean population of E. decipiens was higher during 2018-2019 seasons (20.30 ind.) 

than the second season 2019-2020 (17.01 ind.) Table (1). 

Statistical analysis of Table (2) data revealed that the relationship between the thrips jassid 

population and maximum, minimum temperature, and relative humidity were non-significant 

during the two seasons. 

             These results are agreement with finding by Ammar et al., 1977 showed that the 

population fluctuation of E.  decipiens was high in the warmer months, regardless of relative 

humidity and in the monthly sweep-net samples,  was caught on 19  field crops, especially 

broad bean. Also, these results are agreement with finding by Mousa and Metwally, 2014, 

indicated that A.craccivora, and E. decipiens are considered destructive pests which invade 

broad bean plant causing serious damage throughout the planting stages of broad bean. 

A.craccivora infest seriously broad bean at the upper part of the plant during the vegetative 

stage. While E.decipiens greatly invade broad bean at the middle and upper part of the plant 

during the fruiting stage. Hashem and Abd El-Samed (2009), indicated that E. decipiens had 

one peak on broad bean in the third week of February and the first week of March during two 

seasons in Kafr El-Sheikh. 
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Fig.1. Population fluctuation of some piercing sucking pests and the common natural 

enemies and relation to weather factors on broad bean plants during season 

2018/2019. 
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Fig.2. Population fluctuation of some piercing sucking pests and the common natural 

enemies and relation to weather factors on broad bean plants during season 

2019/2020. 
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Population of Predators: 

The eleven spotted lady beetle, Coccinella undecimpunctata L., green lacewing, 

Chrysoperla carnea (Stephens), and seven-spotted lady beetle, Coccinella septempunctata L. 

are the most important predators which associated with the sucking insect pests on faba bean. 

The aforementioned results in Table (1) and Figures (1&2) Clarified that the 

ladybird's coccinellid predator, C. undecimpunctata and C. septempunctata started to 

appeared in the 2nd week of December 2018 and gradually increased in number and reach its 

peak in 3rd week in January (3.4 and 2.3 ind. /10 plants), after that the population fluctuating 

and decreased in number till mid-February and increased gradually increased record the 

second peak in late March (2.7 and 2.0 ind./10 plants), respectively. The same trend of the 

predator population was recorded in the second season.  

 

Table 1:General mean number of population fluctuation of some piercing sucking pests and 

the common natural enemies in Ismailia Governorate during two seasons.  

 
 

Statistical analysis of Table (2) data revealed that the relationship between the two 

ladybird population and the maximum temperature and was insignificant negative, while it 

was insignificant negative with R.H. in the first year while in the second reason it was non-

significant positive. 

The relationship between the two ladybird’s population and the three aphids and 

jassid populations was a positive correlation during two seasons.  Whereas, this relation 

between the two predators and thrips was a non-significant negative correlation during the 

two seasons Table (2). 

 

Table 2: the correlation coefficient between temperatures, relative humidity, piercing-sucking 

pests and their associated predators on faba bean plants during 2018-2019 and 2019-

2020. 

 
 The common predators in faba bean fields were C. carnea, the most abundant. The 

numbers of predators firstly appeared in few numbers coinciding with the first appearance of 

the considered insect pests Figures (1&2). The population of the predator has two peaks in 

the 3rd week of January and the end of March during two seasons. 

The relationship between the C. carnea individuals was negative with either 
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maximum temperature or the relative humidity in the first season (-0.52& -0.35), while this 

relation was insignificant positive with RH. in the second season. 

The relationship between C. carnea population and the three aphids and jassid 

population was a positive correlation during two seasons.  Whereas, this relation between the 

two predators and thrips was a non-significant negative correlation during the two seasons 

Table (2). 

These results agree with those obtained by Srikanth and Lakkundi, 1990 they found 

the activity of predatory coccinellids started 1to3 weeks after the appearance of aphids. The 

peak predator population more or less coincided with the peak aphid population. Highly 

significant positive correlations were found between weekly aphid and predator populations 

in the two seasons.  

II.Yield Losses by Aphid Infestation: 

            The dimension of damage due to aphid infestation on broad bean was evaluated by 

comparing the yield of naturally infested plants (unsprayed) with non-infested healthy plants 

(sprayed) during the two seasons. Data presented in Table 3, indicated that the yield attributes 

due to aphid attack were differed and significantly influenced due to the level of aphid 

infestation in the two seasons (LSD 0.05 being 30.79 and 24.97, respectively).  

The rate of reduction in seed yield was higher in 2019/20 than 2018/19, and was found 280.0 

and 380.0 kg. /fed. in the first and second seasons, respectively.  Annual averages in crop 

reduction were 17.07 % and 21.11%, respectively. 

 

Table 3: Mean seeds yield for sprayed and unsprayed treatments and percent reduction of 

seed yield losses during 2018/2019 and 2019/2020 seasons. 

 
 

            The highest mean seed yield was obtained from protected than in unprotected was 

1720.0 and 1390.0 kg. / fed., respectively. The loss in seed yield in the two tested seasons 

2018/19 and 2019/20 all together being (330.0 kg. /fed). The avoidable losses in seeds yield 

were (19.18% per fed.) during two seasons.  

            The obtained results are in harmony with that detected by El-Defrawi et al.  1998 

observed 82.40 to 88.30 percent yield loss due to aphid, the additional yield 

from protected field plot as compared to unprotected plot ranges from 0.160 

to 0.799 and 0.176 to 0.773 ton /fed. In 2006/ 2007 and 2007/2008 

respectively under different cultivars. In ad dition, El-Defrawi and El-Harty, 2009 

found that the annual reduction in seed yield obtained due to aphid infestation in the two 

years was 0.414 and 0.487 ton /fed., respectively. During all together of the two years of 

study, the seed yield was lowest in unprotected condition.  
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ARABIC SUMMARY 

 

   تذبذب التعداد لبعض الآفات الثاقبة الماصة وما يصاحبها من مفترسات على نباتات الفول فى محافظة الاسماعلية

 والفقد فى المحصول نتيجة الإصابة بالمن

 

 السيد خليل معبد الحلي

 يزة، مصر.الج الدقى،قسم بحوث الحشرات الثاقبة الماصة، معهد بحوث وقاية النباتات، مركز البحوث الزراعية، 

 

يعتبر الفول البلدى من المحاصيل البقولية الغذائية الهامة فى مصر. وتتعرض نباتات الفول البلدى فى مصر  

للإصابة بالعديد من الآفات الحشرية التى تسبب اضرار مباشرة بامتصاص العصارة واضرار غير مباشرة بنقل  

، 2018/2019ة الاسماعلية بمصر خلال الموسم الشتوى الآمراض. وقد اجريت هذه الدراسة  بوادى الملاك بمحافظ

. وذلك لدراسة تذبذب التعداد الحشرات الثاقبة الماصة واكثر المفترسات المصاحبه لها وكذلك تاثير  2019/2020

العوامل الجوية على محصول الفول البلدى.  تشير النتائج المتحصل عليها ان مَنْ البسلة كان  أكثر الانواع تواجدا 

بينما مَنْ الخوخ والتربس والجاسيد كانت  وخطورة حيث يحدث ضررا وخسائر ملحوظة فى المحصول ويلية مَنْ اللوبيا

نقطة وأسد المن أهم  7نقطة  وابو العيد  11. سجل كان المفترس أبو العيد الدراسة ى نسبة التعداد اقل خلال موسم

المفترسات المصاحبة للحشرات الثاقبة الماصة المتواجدة على نباتات الفول البلدى. سجل اعلى تعداد للحشرات الثاقبة  

سلة على الفول البلدى فى الاسبوع الثانى. تواجد مَنْ البالماصة والمفترسات المصاحبه لها فى الموسم الأول عن الموسم 

الثانى من نوفمبر ثم زاد التعداد تدريجيا وسجل ذروتين من الكثافة العددية فى اول يناير ومنتصف مايو خلال موسمى 

المصاحبة لها والعوامل الجوية. تم تقييم   والمفترساتتم دراسة العلاقة بين كل من تعداد الآفات الثاقبة الماصة  .الدراسة

كجم / فدان(. وبلغت الخسارة التي يمكن تجنبها في   330.0خسارة في محصول البذور في الموسمين المتتاليين معاً )ال

 ٪ لكل فدان( خلال موسمين.19.18محصول البذور )

 


