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ABSTRACT:  
In field experiment at Giza Governorate, Egypt during 2012 and 

2013 seasons, aphids; Aphis gossypii Glover and its predator; Coccinella 

undecimpunctata L.  on cucumber plantations were affected by  temperature 

and  relative humidity. The temperature had a significant positive 

correlation with population densities of aphids and the predator (r
  

= 0.78, 

0.79, 0.66 and 0.73) in both  sucssive seasons; respactively, meanwhile 

rlative humidity correlated significantely negative with the population 

dinisty of Aphids, (r
  

= -0.75 and -0.71). Coccinella undecimpunctata 

however was  non-significant correlated  with relative humidy , (r
  

= -0.59 

and -0.51) respectively.  Statistical analysis also showed a strong positive 

significant correlation between aphids and the predator (r= 0.90 and 0.91). 

Therefore the studied abiotic factors affect independently the activities of 

both the pest and predator. A. gossipii was affected positively by 

temperature and negatively by relative humidity while, C. undecimpunctata 

was affected positively by temperature and aphid population. Relative 

humidity had no significant effect on the predator. 

Keywords: Aphis gossypii Glover, Coccinella undecimpunctata L., Relative 

humidity, Temperature 

INTRODUCTION 

Cucumber, Cucumis sativus L. is considered one of the most important 

cucurbitaceous vegetable crops in Egypt, cultivated in wide areas of old land or 

newly reclaimed land, as well as in greenhouses. 

Cotton aphid, Aphis gossypii Glover is a diverse species widely distributed in 

tropical, subtropical and in warm regions (Isikber, 2005). It is known as one of the 

most destructive pests in pepper, cucumber, and eggplant crops (Kim et al. 2013). 

Coccinella undecimpunctata L. is a significant biological control agent that 

predates on aphids and other soft bodied arthropods and is the most beneficial 

against cotton pests; immature and mature stages as voracious feeder of all the 

species of aphids (Karpacheva, 1991). Coccinellids, comprise one of the most 

active groups of predatory species that feed on different sucking pests including 

aphids on different crop plants (Bahy El-Din, 2006).  
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All living organisms are influenced environmental factors which have direct 

impact on the biology. Therefore, temperature and relative humidity were 

evaluated for their effect on population of aphids and its predator C. 

undecimpunctata.  

MATERIALS AND METHODS 

To study the effect of some weather factors (temperature and relative 

humidity) on population of aphid (A. gissypii) and its predator (C. 

undecimpunctata) in cucumber plantation in open field. Experiment was carried 

out at Giza Governorate during two successive seasons (2012 and 2013). The 

experimental area was four kirats (700 m
2
) divided to four replicate plots and 

cultivated with cucumber plants (Madina variety) in March1
st 

. All plots received 

the normally recommended agricultural practices of land preparation, thinning, 

irrigation, and mechanical weed control and kept free from any insecticidal 

application.  

Sampling procedure  
Samples of 20 leaves/ plot were randomly picked weekly and transferred in paper 

bags to the laboratory for pest and predator counting starting one month of planting and 

continuing for eight weeks. 

The meteorological data provided by the central laboratory for agricultural climate 

(CLAC), Giza, Egypt was employed to test the effect of temperature and relative 

humidity on population densities. 

Statistical Analysis: The mean and simple correlation explained the possible relationship 

of aphid and predator populations with those abiotic factors.  The SAS system by users 

Guid SAS (1988) was used for this analysis. 

Results and Dissections 

The effect of temperature and relative humidity on Aphid population 
Figure (1) shows the effect of temperature on mean of Aphid population 

fluctuation in the summer plantation during two successive seasons (2012 and 2013). 

Aphid mean population showed the same trend during two last mentioned seasons. Aphid 

population started low with (1 and 3 individual /leaf) then increased to reach first peak in 

15 and 18 of April during summer 2012 and summer 2013, respectively.  

The highest mean of aphid population (38 and 38.5 individual / leaf) were 

recorded in April of seasons (2012 and 2013), when the mean of temperature was 28
0
C 

and 26
0
C. On the other hand, the lowest aphid mean population was recorded when the 

temperature was 17
0
C in the March 18

th
 (summer 2012). The present findings are 

comparable with several research workers (Yamamura and Kiritani, 1998 and Makled 

2012) found that the activity and population of sucking pests such as aphids increases 

with increase in temperature. Moreover, (Soni et al 2013) found the temperature range 

from 20.2 to 28.8°C was most favorable for buildup of aphid colonies in the field. 
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Figure (2) shows the simple correlation coefficients between mean of temperature and the 

population dnsity of A. gossypii during  succissive  seasons (2012&2013). Generally, 

increased  temperature increases the population  denisty of A. gossypii. Temperature has 

a high significant positive correlation coefficents, r  = 0.78** and 0.79** with the  

population dinisties. ( Makled 2012 and Sharma et al. 2013) found that aphid 

population was positively correlated temperature. 

 

 

 

 
Figure (1): The effect of temperature on aphid population fluctuation. 
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Figure (2): The correlation between aphid and temperature during the summer 

period of two successive seasons (2012 & 2013). 
 

Figure (3) shows the effect of relative humidity on mean of aphid population 

fluctuation in the summer plantation during two successive seasons (2012 and 

2013). The general trend is the decrease of relative humidity causing increases in 

aphid population. The lowest mean of aphid population was recorded in March in 

both seasons where the relative humidity was 61% and 60% in the first and 

second season, respectively. On the other hand, the high means of aphid 

population (38 and 38.5 individual / leaf) were recorded at mid-April where the 

relative humidity was 31% & 40%, respectively. In this respect (Makled et. al. 

2012) reported that the decreasing of relative humidity lead to decrease of aphid 

population  
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Figure (3): The effect of relative humidity on aphid population 

fluctuation. 
 

Figure (4) shows the simple correlation coefficients between releative humidity 

avarege and the population density of A. gossypii during two succissive seasons 

(2012 and 2013). Inverse relationship was found between the relative humedity 

and A.gossypii population denisty. Moreover, relative humidity had a negative 

significant correlation coefficents, r
 
= -0.75* & -0.71 respectively, with the 

population denisties. 
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Figure (4): The correlation between aphid and relative humidity during the 

summer period of two successive seasons (2012 & 2013). 
 

The effect of temperature and relative humidity on predator population 
   Figure (5) shows that the population of C. undecimpunctata was affected 

temperature in both two seasons (2012 and 2013). In the first season (summer 2012) 

the population gradually increased according to increase in temperature till reached 

first peak (9.2 individual at 28°C.), in mid-April. The population decreased to 6.5 

individual in April 22nd  then, the mean population of C. undecimpunctata got second 

peak at the end of April  (10.3 adult at 28°C.). In the second season (summer 2013) 

mean population of C. undecimpunctata fluctuated and reached peak in May 8th (9.5 

individual at 29°C.). These results have harmony with Srivastava (2003) that the 

increase in temperature increased the rate of development of C. undecimpunctata. 

Abdel-Rahman (2005) mentioned that the temperature affects growth and 

reproduction of C. undecimpunctata, suggesting that the optimum temperature for 

this carnivorous insect and its development ranges between 25 to 30°C. El-Dessouki 

et al, (2014) reported that the population of C. undecimpunctata started to increase in 

March and April and reached their higher peaks in April and May. 
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Figure (5): The effect of temperature on predator population fluctuation. 

 

 Figure (6) shows the simple correlation and regration between  

tempreature and the population dnesity of C. undecimpunctata during  successive  

seasons (2012 and 2013). Incidence of the predator showed significant positive 

correlation with tempreature during the two study seasons, r
  

= 0.66* and 0.73*  

respectively. Srivastava (2003) and Soni et al. (2013) mentioned that there is a 

linear relationship with a significant positive correlation between temperature and 

the population of ladybeetle.  
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Figure (6): The correlation between predator and temperature during the 

summer period of two successive seasons (2012&2013). 

 

figure (7) shows that the highest population of C. undecimpunctata occurred 

under the lowest relative humidity condition. In first season (summer 2012) the C. 

undecimpunctata recorded two peaks, 9.2 and 10.3 individual where the R.H. was 

31% and 33 % respectively. While in the second season (summer 2013) the height 

mean of population 9.5 observed at 44% R.H. These results are in agreement with 

some authors findings (Abdel-Rahman 2005 and Al-Digail et al 2012). 
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 Figure (7): Effect of relative humidity on predator population fluctuation. 

 

 Figure (8) shows the simple correlation coefficients between relative humidity 

and the mean  population dnsity of C. undecimpunctata during  two succissive  

seasons (2012&2013). Incidence of the predator showed inverse  non-significant 

negative correlation relative humidy either in the first season or in the second 

season, r
 
= -0.59 and -0.51 respectively.  
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Figure (8): the correlation between relative humidity and predator population 

during the summer period of two successive seasons (2012&2013). 

 

 Statistical analysis showed that, there was strong positive significant correlation 

between A. gossypii population and the population of the coccinellid beetles C. 

undecimpunctata (r = 0.90*** and 0.91***, Figure 9). This result is agreement 

with Khan et al. (2011) who reported that C. undecimpunctata populations had a 

strong positive and significant correlation with the aphid numbers in the field. 
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( ومفترس أبو العيد ذو الأحدي عشرة Aphis gossypii Gloverتأثير بعض العوامل المناخية علي من القطن )
 ((.Coccinella undecimpunctata L نقطة

 فتينه بيومي و هشام صالح شعلان
 جٌزة–دقً  -مركز البحوث الزراعٌة –معهد بحوث  وقاٌة النباتات 

 

لدراسة تأثٌر بعض العوامل الجوٌة متمثلة  2102 و 2102موسمً  خلال الجٌزة محافظة فً أجرٌت التجربة
ومفترس أبو العٌد ذو الأحدي عشرة  Aphis gossypiiآفة من القطن فً درجات الحرارة والرطوبة النسبٌة على 

 الحرارة ترتبط اٌجابٌا مع أن درجة النتائج وقد أظهرت الخٌار. على نباتات  coccinella undecimpunctata نقطة

الموسمٌن على   كلا فً  16.2 و 1600 ، 0..1 ،0..1 كانت قٌمة معامل الأرتباط والمفترس حٌث أنتعداد المن 
التوالً. كما اشارت النتائج الى وجود علاقة عكسٌة بٌن الرطوبة النسبٌة وتعداد المن ذات ارتباط معنوي خلال موسمً 

النتائج وجود  أظهرت  ذلك، على علاوة التوالً. على 16.0-  و 16.0-  قٌم معامل الأرتباطالدراسة حٌث وجد ان 
-  معامل الأرتباط قٌمةأو الثانً،  الأول فً الموسم النسبٌة سواء والرطوبة المفترس ارتباط عكسً غٌر معنوي بٌن تعداد

 .A   بٌن تعداد المن ارتباط موجب قوي وجود نتائج التحلٌل الإحصائً وضحتالتوالً. أ على 1600-و  16.0

gossypii  وتعداد المفترسC. undecimpunctata   و   2012موسمً  فى  1600و  1601 قٌمة معامل الأرتباط 

 حٌث المفترس، حشرة المن و على نشاط كل من مستقل بشكل تؤثر المناخٌة  العوامل فإن واخٌرا، .على التوال2013ً

 تأثٌر فقد كان  ذلك على علاوة سلبٌا. النسبٌة تأثٌر الرطوبةإٌجابٌاعلى تعداد المن فً حٌن كان  الحرارة درجة تأثٌر كان

  على تعداد المفترس. النسبٌة لم ٌكن هناك تأثٌر معنوي للرطوبة بٌنما على تعداد المفترس إٌجابً الحرارة درجة


