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Abstract 

       This work was conducted in Shandweel Research Station, 

Sohag governorate, Upper Egypt during the two successive 

seasons, 2009 and 2010, to study the effect of some agricultural 

practices included sowing dates, irrigation intervals, nitrogen as 

well as phosphorus fertilization levels and row spacings on the 

infestation levels of soybean caused by sucking pests namely spider 

mite, Tetranychus urticae Koch. (Order: Acariformes Fam: 

Tranychidae) and whitefly, Bemisia tabaci Genn.(Order: Homoptera 

Fam: Aleyrodidae).  

      The obtained results revealed that the population density of T. 

urticae was decreased significantly with delayed sowing date, 

whereas B. tabaci population was at their lower populations by 

earliness of sowing date numbers during the two seasons. Also, 

Soybean plants when irrigated every 14 and 21 days harboured the 

lowest numbers of both pests compared with irrigated at weekly 

intervals during the two seasons. On the other hand, combinede 

effect of sowing date (1st June) and irrigation intervals (every 14 

and 21 days) showed the lowest infestation with T. urticae, while, 

sowing date (1st May) and irrigation intervals (every 14 and 21 

days) showed the lowest infestation with B. tabaci during the two 

seasons. However, the population density of the two insects 

decreased significantly with the decreasing of both nitrogen and 

phosphorus fertilization levels. The combined effect of nitrogen 

levels (5 or 15 kg) N/fed and phosphorus levels (15 or 30 kg 

P2O5/fed) exhibited the lowest infestation with the two pests 

mentioned during the two seasons. Row spacing proved significant 

effect on both pests. The planting distance of 60, 70 and 80 cm 

between rows recorded the lowest average population density of 

the two pests during both seasons. 

Keywords: Soybean, Agricultural practices, Spider mite, Whitefly, 

population. 

INTRODUCTION 

      Soybean (Glycine max L.) is considered as one of the most important food 

legume and oil crops in the world. Because of the multiple utilization of soybean in 

Egypt, several efforts have been devoted to improve its seed quality and yield through 

agronomic practices. This crop has been  subjected to injurious piercing and sucking 
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pests such as the two spotted spider mite, Tetranychus urticae (Koch.) and the cotton 

whitefly, Bemisia tabaci (Gen.), that cause severe damage levels (El-Khouly et al., 

1998). Puspitorini, et al. (2011) study the population development of Tetranychid on 5 

species and varieties of legume crops, i.e.: mungbean, adzukibean, snapbean and 

soybean. The researh results show that mungbean was the most suitable host plant 

for Tetranychid growth and development. Adzukibean crop was the other crop that 

can be considered as the suitable crop. Hirano, et al. (2011) reported That tobacco 

whitefly, Bemisia tabaci (Gennadius) (Homoptera: Aleyrodidae), is an important pest 

of a wide range of crops belonging to many different botanical families. Clarify the 

factors influencing fluctuations in the population density of B. tabaci by using data 

obtained in soybean fields The major factor influencing the population density of B. 

tabaci seems to be spatio-temporal variations in the quantity of host plants in the 

area. If host plants are cultivated continuously in time and space, there will be more 

serious damage to fields planted later in the season. 

      The chemical control of such pests by using pesticides has caused environmental 

pollution, resulting in serious harmful side effects to humans, animals and natural 

enemies. Therefore, at present time, all efforts are made to avoid these site effects by 

applying ecological and agricultural methods through integrated some pest 

management programme. The effect of agricultural practices in soybean cultivation on 

the infestation with the most common sucking pests attracted the attention of many 

entomologists (Mohamed, 2009 and Sanatgar et al., 2011). 

     The aim of the present work was to establish data base and information that may 

help in planning for successful IPM program to manage the population of piercing and 

sucking pests infesting soybean plants.  

MATERIALS AND METHODS 

      Three field experiments were carried out during two consecutive seasons of 2009 

and 2010 in Shandaweel Agricultural Research Station, Sohag governorate. 
 

1. Effect of sowing dates and irrigation intervals on T. urticae and B. tabaci 

abundance. 

     A split plot design with three replications was used, where main plots included 

sowing dates of 1st and 15th May and 1st June and sub-plots were irrigated at 7, 14 

and 21 days intervals. Each plot had an area of 3.5 long by 3 m wide. The tested 

soybean genotype was Giza 111. Nitrogen fertilizer in the form of urea 46.5% N was 

added to all experimental plots at the recommended rate of 15 kg/fed, at the first 
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irrigation. Phosphorus fertilizer in the form of calcium superphosphate 15.5% P2O5 

was added to all plots at rate of 150 kg/fed, before cultivation. Regular conventional 

agricultural practices were normally performed and no pesticides were applied during 

the study. Weekly samples of 20 leaflets were randomly picked-up from each plot and 

examined for infestation with the two pests after plant emergence and continued till 

the harvest time.  

Data obtained were statistically analyzed using the analysis of variance (Split 

plot design). Means were compared according to Duncan’s (1955) Multiple Range 

Test. 
2. Effect of nitrogen and phosphorus fertilization levels on T. urticae and B. 

tabaci abundance. 

      A split plot design with three replications was used, where main plots included: 

nitrogen fertilization levels at rates of 5, 15 and 25 kg N/feddan and phosphorus 

fertilization levels at rates of 15, 30 and 45 P2O5/feddan. Each plot size was 10.5 m2 

(3x3.5 m2). Giza 111 soybean genotype was cultivated. The sowing date was 10th May 

during the two growing seasons. All regular recommended cultural practices were 

followed. No pesticide treatments were applied. With regard to the sample size and 

statistical analysis the same previously mentioned methods were followed. 
3. Effect of row spacing on T. urticae and B. tabaci abundance. 

     The experimental design of the trial was RCBD (randomized complete block 

design) in three replicates. Each plot size was 10.5 m2. Three row spacing of 60, 70 

and 80 cm were applied. The soybean genotype was Giza 111. The sowing date was 

15th May during the two growing seasons. All regular recommended cultural practices 

were followed and no pesticide treatments were applied. For each treatment, 20 

leaflets were randomly at 7 day collected intervals and the numbers of the two 

studied pests were counted till the harvest. Statistical analysis of the obtained data 

was performed by using Duncan’s (1955) Multiple Range Test.   

RESULTS AND DISCUSSION 

1. Influence of sowing dates and irrigation intervals on the  densities of T. 

urticae and B. tabaci. 

1.1. Effect of sowing date regardless of irrigation intervals. 

      In case of T. urticae as represented in Table 1, it is shown that infestations were 

increased significantly with the early sowing date during seasons, 2009 and 2010. The 

lowest population density of T. urticae (461.52 and 298.4 individuals/20 leaflets) was 

recorded during the late sowing date (1st June) throughout the two growing seasons, 
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respectively. The highest mean of infestation levels (725.5, 619.73 and 419.06, 

334.36 individuals/20 leaflets) were recorded during the first and second sowing dates 

of seasons 2009 and 2010, respectively. The differences between the last two sowing 

dates was also significant. 

As regards of B. tabaci as shown in Table 2, the opposite trend was found, 

since maximum mean of infestation level with B. tabaci was obtained in the third 

sowing date (1st June), reaching 445.33 and 288.13 individuals/20 leaflets during 

2009 and 2010 seasons, respectively. Also, the infestation levels of B. tabaci was 

significantly lower at the 1st sowing date compared with the infestation with the 2nd 

and 3rd sowing dates, the correspondent means of infestation rates were 249.78, 

338.02 and 83.39 and 140.48 individuals/20 leaflets, respectively.  

1.2. Effect of irrigation intervals regardless of sowing dates. 

     The occurrence of soybean sucking pests on soybean plants was greatly affected 

by irrigation intervals (Tables 1 and 2). The effect was significant in the first and 

second seasons. The prolongation of the interval of irrigation from 14 to 21 days 

caused a decline in T. urticae and B. tabaci, i.e. 332.36, 310.71 and 159.2, 143.1 

individuals/20 leaflets during 2009 and 2010 seasons, respectively. The highest means 

of population densities of 655.19, 408.74 and 387.4, 209.7 individuals/20 leaflets 

were recorded with soybean irrigated every 7 days during the two seasons, 

respectively.  

1.3. Interaction of sowing date and irrigation interval on T. urticae and B. 

tabaci. 

      Data presented in Tables 1 and 2 showed the effect of different interactions 

among sowing dates and irrigation intervals on T. urticae and B. tabaci at both 

seasons. The results exhibited that the lowest infestation with T. urticae (418.83 and 

260.93 individuals/20 leaflets) was found on plants, which irrigated at 21 days 

intervals combined with sowing at 1st June  during the two seasons, respectively. On 

the other side, the highest infestation (754.8 and 504.1 individuals/20 leaflets) was 

noticed on plants, which were irrigated at 7 days intervals and sown on 1st May during 

2009 and 2010 seasons, respectively. Statistical analysis proved significant differences 

between those treatments.  

      On the contrary, for B. tabaci, the lowest infestation (200.53 and 72.13 

individuals/20 leaflets) was found on plants, which irrigated at 21 days intervals 

combined with sowing at 1st May  during 2009 and 2010 seasons, respectively. Also, 

statistical analysis revealed a significant difference between those treatments.  
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      The above mentioned results are in agreement with those of Rizk et al (1990), 

Chandel and Gupta (1995) and Gad Elrab (1997) they found that the soybeans, which 

were planted earliest had the largest infestations of T. urticae, whereas, infestations 

of B. tabaci increased with the later planting date. Regarding irrigation interval Leigh 

et al. (1970) stated that nymphs and adults of Tetranychus spp on cotton plants were 

much numerous in plots, which received water and nitrogen. Watson et al. (1992) 

stated that the interval of irrigation followed in cotton fields had an obvious effect on 

the degree of infestation with B. tabaci 
2. Effect of nitrogen and phosphorus fertilization levels on densities of T. 

urticae and B. tabaci. 

2.1. Effect of nitrogen fertilization levels. 

      Results in Tables (3 and 4) show that the infestation of soybean plants by T. 

urticae and B. tabaci was increased with the coincide increase of nitrogen supply 

during both seasons. 

Table 1. Influence of sowing date and irrigation intervals on the population densities 

of T. urticae during seasons of 2009 and 2010. 
 

Sowing date 

Avg. no. of individuals/20 leaflets 

Means Irrigation intervals 

7 days 14 days 21 days 

                              Season, 2009 

1st May 754.80a 714.70b 707.27bc 725.59a 

15th May 677.17c 604.53d 577.50d 619.73b 

1st June 533.60e 432.13f 418.83f 461.52c 

Means 655.19a 583.79b 567.87b  

                               Season, 2010 

1st May 504.13a 382.90b 370.13b 419.06a 

15th May 376.47b 325.53c 301.07d 334.36b 

1st June 345.63c 288.63d 260.93e 298.40c 

Means 408.74a 332.36b 310.71c  

          Means for each season and each column followed by the same letter are not significantly different 

at the 0.05  level of probability. 
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Table 2. Influence of sowing date and irrigation intervals on the population densities 

of B. tabaci during seasons of 2009 and 2010. 
 

Sowing date 

Avg. no. of individuals/20 leaflets 

Means Irrigation intervals 

7 days 14 days 21 days 

                              Season, 2009 

1st May 301.67f 247.13g 200.53h 249.78c 

15th May 364.63d 342.63e 306.80f 338.02b 

1st June 495.90a 435.96b 404.13c 445.33a 

Means 387.40a 341.91b 303.82c  

                               Season, 2010 

1st May 94.03ef 84.00ef 72.13f 83.39c 

15th May 189.77c 127.93d 103.73def 140.48b 

1st June 345.30a 265.73b 253.37b 288.13a 

Means 209.70a 159.22b 143.08b  

       Means for each season and each column followed by the same letter are not significantly different at 

the 0.05 level of probability. 

  

2.2. Effect of phosphorus regardless of nitrogen fertilization levels. 

     Response of T. urticae and B. tabaci to phosphorus fertilization levels was obvious 

as shown in Tables (3 and 4) during both seasons, in which the infestation was 

significantly increased with the coincide excess in phosphorus fertilization. 

 
Table 3. Influence of nitrogen and phosphorus fertilization levels on population  

densities of T. urticae during  seasons of 2009 and 2010. 
 

Nitrogen levels / 

feddan 

Avg. no. of individuals/20 leaflets 

Means Phosphorus levels 

15 30 45 

                             Season, 2009 

5 58.4i 86.4h 99.6g 81.5c 

15 165.7f 241.9e 396.4d 234.7b 

25 311.6c 392.9b 491.1a 398.5a 

Means 178.6c 240.4b 295.7a  

                              Season, 2010 

5 26.9i 34.4h 45.7g 35.6c 

15 55.6f 87.6e 106.4d 83.2b 

25 198.5c 264.2b 298.1a 253.6a 

Means 93.6c 128.7b 150.1a  

          Means for each season and each column followed by the same letter are not significantly different at 

the 0.05  level of probability. 
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Table 4. Influence of nitrogen and phosphorus fertilization levels population on 

densities of B. tabaci during seasons of 2009 and 2010. 

 

Nitrogen levels/ 

feddan 

Avg. no. of individuals/20 leaflets 

Means Phosphorus levels 

15 30 45 

                             Season, 2009 

5 28.7h 44.7g 55.3f 42.9c 

15 78.3e 88.9d 118.3b 95.2b 

25 91.9d 104.4c 131.1a 109.1a 

Means 66.3c 79.3b 101.5a  

                               Season, 2010 

5 20.7f 28.8e 40.6d 30.0c 

15 40.8d 51.5c 64.5b 52.3b 

25 53.8c 69.1b 78.3a 67.1a 

Means 38.4c 49.8b 61.1a  

         Means for each season and each column followed by the same letter are not significantly different at 

the 0.05   level of probability. 

 

2.3. Interaction between nitrogen and phosphorus fertilization levels. 

      As shown in Tables (3 and 4), soybean plants fertilized with 25 kg N/fed. and 45 

kg P2O5/fed. harboured the highest numbers of T. urticae (491.1 and 298.1 

individuals/20 leaflets) and B. tabaci (131.1 and 78.3 individuals/20 leaflets) during 

both seasons 2009 and 2010, respectively. Statistical analysis revealed that there was 

a significant interaction between nitrogen and phosphorus fertilization levels during 

both seasons of 2009 and 2010. The obtained results are in agreement with those of 

El-Halawany et al (1988). They found that population of T. arabicus, which infested 

apple increased as nitrogen and phosphorus rates increased, Sawires (1990) stated 

that there was a relation between mite infestation and adding fertilizers, when 

increasing rates of fertilizers there is a significant increase in mite infestation, Yanni et 

al (1991) found that population of spider mite T. cucucrbitacearum, which infested 

soybean plants increased by increasing nitrogen fertilizer, Rote and Puri (1992), 

revealed that the highest population of B. tabaci was occurred on cotton plants that 

received the highest rate of fertilizer. Soliman (1995), reported that T. arabicus on 

peanut and sesame increased with the increase of adding nitrogen singular, El-Rafie 

(1999), found that the use of P2O5 fertilizer improved the development of tomato 
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plants, that leads to encouragement whitefly B. tabaci to infest the healthy plants, and 

found that Aphis gossypii population on cotton plants attained significantly higher 

densities on plants fertilized with high rates of P2O5 as compared with low nitrogen 

levels. 
 

3. Influence of row distances on the incidence of both T. urticae and B. 

tabaci. 

      Data given in Table (5) show the effect of three different row distances on the 

incidence of T. urticae and B. tabaci during  seasons, 2009 and 2010. In both 

seasons, row distances had a highly significant influence on the incidence of T. urticae 

and B. tabaci. The first space (60 cm) and the normal one (70 cm) in both seasons 

favored the suitable environmental conditions for two sucking pests development and 

reproduction to show the highest averages of 425.6, 392.8 and 360.2, 276.7 

individuals/20 leaflets and 154.9, 121.1 and 107.2, 85.7 individuals/20 leaflets for T. 

urticae and B. tabaci in  seasons, 2009 and 2010, respectively.  

 
  Table 5. Influence of row distances on the incidence of T. urticae and B. tabaci 

during  seasons of 2009 and 2010. 

 

Row distances 

(cm) 

Avg. no. of individuals/20 leaflets 

T. urticae B. tabaci 

 Season, 2009 

60 425.6a 154.9a 

70 392.8b 121.1b 

80 200.7c 70.1c 

 Season, 2010 

60 360.2a 107.2a 

70 276.7b 85.7b 

80 196.4c 62.5c 

  Means for each season and each column followed by the same letter are not significantly different at 

the 0.05  level of probability. 

 

      The lowest average numbers of T. urticae and B. tabaci was recorded with row 

distance 80 cm during 2009 and 2010 seasons, respectively. These results are in 

agreement with those obtained by Kumar and Bhattacharya (1988), they found that 

average abundance of B. tabaci in soybean was greater in plots with 0.6 and 0.8 
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million plants/ha than in those with 0.3 and 0.4 million plants/ha. Also, Kumar and 

Bhattacharya (1989), they recorded that the highest populations of B. tabaci on 

soybean was recorded in plots with a 30 cm row spacing compared with 45, 60 and 

75 cm apart. Badulin and Lomtev (1975), found that the greater density of wheat 

plants, the greater the infestation by the wheat blossom mite, Steneotaarsonemus 

panshini (Vainshtein & Beglyarov). 
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 تأثير بعض المعاملات الزراعية على إصابة فول الصويا 
 بمحافظة سوهاج  بالعنكبوت الأحمر العادى والذبابة البيضاء

 
  ،وليد عبد الاول محمود   ،فرغل أحمد على سلمان 

 رضا عبد الجليل محمد عامر،  مجدى عبد العظيم أحمد
 

 مصر -زة معهد بحوث وقاية النباتات ـ مركز البحوث الزراعية ـ جي
 
أول )ميعاد الزراعـة تشمل وهى الشائعة تأثير بعض العمليات الزراعية  إستخدمت الدراسة معرفة        

،  45،  5)د النتروجينى ـ، التسمي( يوم 14،  41،  7)، فترات الرى ( أول يونيوو مايو ، نصف مايو 
والمســـافات بـــي  (  فـــدا /5أ1وكجـــم فــ 15،  03،  45)، التســميد السوســـسورى ( فـــدا /كجــم نتـــروجي  15

أكــاروا العنكبـــوت اوحمـــر والببابـــة البي ـــا  واللتـــا   كـــل مـــ علـــى ( ســـم 03،  73،  03)الخطــوط   
محافظـــة  –تصـــيبا  نباتـــات فـــول الصـــويا بالمزرعـــة البحثيـــة لمحطـــة البحـــوث الزراعيـــة بجزيـــرة شـــندويل 

 .  م1343،  1332سوهاج عامى 
كثافة تعـداد العنكبـوت اوحمـر العـادى مـ   دوث انخساض معنوى فىحأظهرت النتائج المتحصل         

لى التبكير  أدىبينما التأخير فى ميعاد الزراعة  بابـة البي ـا  خسض معنوى فـى الكثافـة العدديـة للبحدوث ا 
بأقـل كثافـة عدديـة  يـوم  14،  41نباتات فول الصويا التى تم ريهـا كـل  أصيبت .خلال موسمى الدراسة

المشــترل  التــأثيرســجل  .أيــام وبلــل خــلال الموســمي  7هــا كــل مــ  اتفتــي  بالمةارنــة بالنباتــات التــى تــم ري
أقل إصابة بأكاروا العنكبوت اوحمر  (يوم 14أو  41كل  ) و فترات الرى (يونيو لأو )لميعاد الزراعة 

يــوم أقــل إصــابة ( 14أو  41كــل  )ات الــرى وفتــر ( أول مــايو)ميعــاد الزراعــة اوول  بينمــا ســجلالعــادى 
مــ  إنخس ــت الكثافــة العدديــة لإفتــي  إنخسا ــا  معنويــا   .الببابــة البي ــا  خــلال الموســمي  علــى التــوالى

 5المشـترل للمعـدل  التـأثيرأدى   .معـدل كـل مـ  التسـميد النتروجينـى والسوسـسورى خـلال الموسـمي  تةليل
لى إنخساض ملحـوظ فـى فدا  إ/5أ1كجم فو 03أو  45لى المعدل فدا  بالإ افة إ/كجم نتروجي  45أو 

كـا  للمسـافة بـي  الخطـوط تـأثير معنـوى  .خـلال موسـمى الدراسـة علـى التـوالى اتفتـي  مـ  الإصابة بكـل
إنخســاض فـى الكثافـة العدديــة أعلـى سـم أدت إلـى  03ة حيـث وجــد أ  الزراعـة علـى المســاف علـى اتفتـي 

يمكـــ  اســـتخدام هـــبت المخرجـــات فـــى و ـــ  برنـــامج ادارة  .ســـة علـــى التـــوالىلإفتـــي  خـــلال موســـمى الدرا
 .متكاملة للسيطرة على هبت اتفات فى زراعات فول الصويا

 
  

  
 


