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Abstract

     A field experiment was carried out in Nubaria and Kafr El-Sheikh regions to predict the main piercing-sucking insects and 
their associated predators, the impact of certain weather factors on them, the partial correlation on these studies and the role of 
predators in the control of Bemsia tabaci were discussed in Egyptian soybean fields during the 2020 and 2021 seasons. Results 
showed the distribution of population density and frequency of occurrence for piercing-sucking insects that included (Bemis-
ia tabaci Genn.; Aphis gossypii Glover; Nezara viridula L. and Empoasca app.) and predators that included (Chrysoperla carnea 
Steph.; Coccinella undecimpunctata L., Paederus alfierii, Orius sp. and True spiders) on soybean plants. The mean number of pierc-
ing-sucking insects and associated predators was less in Nubaria than Kafr El-Sheikh region and Empoasca app. disappeared in 
Nubaria region. The highest frequency of occurrence was Bemisia tabaci insect and Chrysoperla carnea predator during the study. 
The best time to implement the role of integrated pest management was in August, when the predator/B. tabaci ratio was high-
est. The partial correlation coefficient value was highly significant between temperature and B. tabaci and C. undecimpunctata in 
Nubaria while N. viridula and Empoasca in Kafr El-Sheikh during 2020 but 2021 season, it was highly significant with B. tabaci, 
A. gossypii, N. viridula, P. alfierii and Orius sp. in Nubaria whereas Ch. carnea and True spiders in Kafr El-Sheikh during 2021. 
Relative humidity was highly significant with Empoasca spp. and true spiders, in Kafr El-Sheikh during 2020 while wind speed 
was highly significant with B. tabaci in Kafr El-Sheikh during 2020 and with Nubaria during 2021. The role of the main insect 
predators in the control of piercing-sucking insects was highly significant between P. alfierii and N. viridula in Nubaria, while Kafr 
El-Sheikh was Ch. Carnea with B. tabaci and N. viridula, then C. undecimpunctata with A. gossypii and N. viridula and True spiders 
with B. tabaci, and N. viridula during 2020, next  2021 season, P. alfierii with B. tabaci in Nubaria region then Kafr El-Sheikh was 
Ch. Carnea  and True spiders with B. tabaci,  N. viridula and Empoasca spp. these means that there are another factors effect on 
the relationship between insects and predators population.

Keywords: Soybean; Glycine max (L.); piercing-sucking insects; predators; integrated pests’ management

Introduction

     Soybean, Glycine max (L.), is one of the most important legume crops in Egypt and the world, it contains 18-24% oil, 30-50% pro-
tein, and significant amounts of main amino acids, particularly lycine, as well as phosphorus, calcium, and vitamins (A, C, B1, B2, B6, 
B12, and B19) that are important for human and animal feeding (Netam et al. 2013). Soybean fields attacked by several insects, one 
of the most harmful insects are piercing-sucking insects. Cotton whitefly, Bemisia tabaci (Genn.); cotton aphid, Aphis gossypii (Glov.); 
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the green stink bug, Nezara viridula L. and leafhoppers, Empoasca spp. are among the many harmful arthropod pest species that at-
tack soybean fields in Egypt (El-Samahy and Saad, 2010; Abd El-Samad et al., 2011 and Khattab et al., 2012). These insects attack all 
soybean plants parts, with a preference for growing shoots and developing fruits (Boethel et al., 2000). They cause serious damage 
to plant quality and quantity by sucking plant juice or indirectly by transmitting disease-causing agents (El-Srand, 2005, Iqbal et al., 
2008, Eissa, 2018 and El-Dessouki et al. 2022). The associated predators attacked the piercing-sucking insects such as Chrysoperla 
carnea Steph.; Coccinella undecimpunctata L., Paederus alfierii, Orius sp. and True spiders (Yadav et al., 2015 and khayat Eissa, 2018).

     The investigation of environmental conditions (abiotic and biotic factors) and the correlation between the population sizes of the 
most serious insect pests and those of their associated natural enemies is well known to be an essential ecological process required for 
insect population regulation (Kogan and Herzog, 1980 and El-khayat et al. 2018). The goal of this study was to predict the main pierc-
ing-sucking insects and their associated predators as well as the impact of certain weather factors on the main piercing-sucking insects 
and associated predators. Also, the partial correlation coefficient values between the population density of the main piercing-sucking 
insects and associated predators in Egyptian soybean fields and finally the role of the main predators in the control of Bemsia tabaci 
were tested in Nubaria and Kafr El-Sheikh regions during the 2020 and 2021 seasons.

Materials and Methods 
Experimental design

     A field survey for the main piercing-sucking insects and their associated predators on soybean plants was conducted in Nubaria 
and Kafr El-Sheikh regions, Egypt during 2020 and 2021 seasons. The experimental area was divided into 4 block (1/4 feddan as an 
area) as replicate for each region in a randomized complete block design (RCBD). In both seasons of 2020 and 2021, the experimental 
area was planted with Giza 111 cultivar on 20th and 21th May in 2020 and 2021 seasons in both regions, respectively. Bradyrizobium 
Japonicum (mixture of several active strains) was obtained from the Agricultural Research Center and used to inoculate soybean seeds 
before sowing. Throughout two growing seasons, all plots were subjected to standard agricultural practices without spraying insecti-
cides and Nitrogen, Phosphorus, and Potassium fertilizers were applied as the recommendations of Egyptian Ministry of Agriculture.

Field sampling method

     60 leaflets from 10 random plants were taken weekly approximately after one month from sowing date (2 leaflets for each upper, 
middle and lower levels) for each plot until the end of soybean growing season. The numbers of the considered piercing-sucking in-
sects and predators were directly counted in the field on both leaflets surfaces early in the morning by hand lens. The seasonal abun-
dance of the considered piercing-sucking insects in this investigation was based on summation number of nymphs and adults of each 
insect species. As for, the green stink bug, N. viridula L. such as the common associated predators, weekly sample of 10 plants were 
randomly selected from each replicate completely investigated after one month from sowing date. 

Effect of weather factors and predators

     The weather factors were studied on population density of the piercing-sucking insects and associated predators. The daily records 
of temperature; relative humidity and wind speed were obtained from Meteorological department at Sakha Agricultural Research Sta-
tion for Kafr El-Sheikh region while Nubaria region the climate data were obtained from NASA power web at Latitude 31:12, longitude 
29:57 and elevation 3.4 during 2020 and 2021 seasons. Weekly means of three considered weather factors during the week preceding 
the sampling dates were used to calculate the partial correlation coefficient value between these factors, insect species population and 
predators.

Predators and their role in the control of Bemsia tabaci

The inspection was visual weekly from 21th June until the harvest, the total numbers of piercing-sucking insects versus total numbers 
of the predators to evaluate the main role of predators on IPM program as a main agent of biological control according to Hamid (2015) 
as follows: 
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                                                                                   Total number of injurious insects
Predator/Bemsia tabaci ratio (P: P ratio) =   ––––––––––––––––––––––––––––––––
                                                                                      Total number of predacious insects

Statistical analysis 

     Weekly means of temperature, relative humidity, and wind speed were used to calculate the partial correlation coefficients value 
between these factors and the population density of piercing-sucking insects and predators by using SPSS (2006).

Results and discussion 
Distribution of population density and frequency of occurrence for piercing-sucking insects in Nubaria and Kafr   El-Sheikh 
regions

     Results show the distribution of population density and frequency of occurrence for piercing-sucking insects that infesting soybean 
plants/sample in relation two different localities at Nubaria and Kafr El-Sheikh regions during 2020 and 2021 seasons. The pierc-
ing-sucking insects causing direct damage by feeding on leaves and indirect damage by transmission of viruses. 

     Results in Table (1) showed that Bemsia tabaci was the common species and appeared from the end of June until the harvest in both 
regions during 2020 and 2021 seasons. The Mean numbers population density were (62.35±1.68 and 145.88±2.93) with occurrence 
frequency (88% and 51%) at Nubaria and Kafr El-Sheikh regions, respectively in 1st season while in the 2nd season it gave (60.53±1.44 
and 133.96±0.47) population density with occurrence frequency (85.55% and 50.36%) at Nubaria and Kafr El-Sheikh regions, respec-
tively. Aphis gossypii ranked the second order with population density of (6.71±0.33 and 67.24±1.05) formed (9% and 23%) at Nubaria 
and Kafr El-Sheikh regions, respectively in 1st season while in 2nd season it ranked the second and third order with population density 
of (8.50±0.37 and 55.10 ±0.81) and occurrence frequency (12.01% and 20.71%) at Nubaria and Kafr El-Sheikh regions, respectively. 
Also, Nezara viridula recorded the least mean number of population density (1.81±0.25 and 16.88±0.69) with for occurrence fre-
quency (3 and 6%) in the 1st season (2020) at Nubaria and Kafr El-Sheikh regions, respectively, while in 2nd season, it gave population 
density with mean (1.72±0.20 and11.13 ±0.30) and occurrence frequency (2.43 and 4.18%) at Nubaria and Kafr El-Sheikh regions, re-
spectively. Empoasca spp. disappeared at Nubaria region in both seasons and it gave mean number of population density (58.82±0.67 
and 65.81±0.52) and occurrence frequency (20% and 24.74%) in the 1st and 2nd seasons, respectively.

Piercing-sucking insects

1st   season (2020) 2nd season (2021)

Nubaria Kafr El-Sheikh Nubaria Kafr El-Sheikh

Mean ± SE* F. O. %** Mean ± SE F. O.%* Mean ± SE* F. O. %** Mean ± SE* F. O.%**

Bemsia tabaci 62.35±1.68 88 145.88±2.93 51 60.5 3±1.44 85.55 133.96 ±0.47 50.36

Aphis gossypii 6.71±0.33 9 67.24±1.05 23 8.50 ±0.37 12.01 55.10 ±0.81 20.71

Nezara viridula 1.81±0.25 3 16.88±0.69 6 1.72±0.20 2.43 11.13 ±0.30 4.18

Empoasca spp. 0.00 0 58.82±0.67 20 0.00 0 65.81±0.52 24.74

Total 70.87±2.26 100 288.82±5.34 100 70.75±2.01 100 266.00±2.10 100

Mean ± SE 17.72±0.57 - 72.21±1.34 - 17.79 ±0.50 - 65.50±0.52 -
* Standard error    **F.O.: Frequency of occurrence.

Table 1: Distribution of population density and frequency of occurrence for piercing-sucking insects that infesting soybean plants/sample in 
Nubaria and Kafr El-Sheikh regions during 2020 and 2021 seasons.

     Generally, the mean number of population density was less at Nubaria region about Kafr El-Sheikh region; it recorded (72.21±1.34 
and 17.72±0.57) in the 1st and 2nd seasons in both regions, respectively. 

     The listed results in Figure (1) indicated that in 2020 season, the whitefly population (nymphs and adults) started to appear on 
21th June with total number of 64 and 118 individuals /sample in Nubaria and Kafr El-Sheikh regions, respectively. Judging by the 
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population it's increased gradually forming two peaks of abundance on 2nd and 23th August by 258 and 484 individuals /sample in 
Nubaria region while, Kafr El-Sheikh region, recorded peaks on 2nd and 30th August by 518, 1825 individuals /sample, respectively. 
Then, population tended to decline until the end of the growing season. In the second season, data revealed that the first appearance 
of the whitefly, nymphs and adults on soybean plants took place in the fourth week of June (80 and 97 individuals /sample) in Nubaria 
and Kafr El-Sheikh regions, respectively. After that, the population increased gradually recording two peaks of abundance at the same 
time on 16th and 30th August by 484 and 435 individuals /sample in Nubaria region. As well as, Kafr El-Sheikh region, the population 
recorded one peak on 30th August by 1281 individuals /sample, In general, the population was higher than Kafr El-Sheikh region about 
Nubaria region during the two study seasons.

Figure 1: Population fluctuations of Bemisia tabaci on soybean plants during the two seasons of 2020 and 2021.

     The listed results in Figure (2) indicated that in 2020 season, Aphis gossypii population (nymphs and adults) started to appear on 
19th July and 21st June with total number of 51 and 9 individual /sample in Nubaria and Kafr El-Sheikh regions, respectively. Judging 
by the population it's increased gradually forming one peak of abundance on 2nd August by 140 insects /sample in Nubaria region 
while, Kafr El-Sheikh region, recorded also one peak on 27th September by 1329 individuals /sample, respectively. Then, population 
tended to decline until the end of the growing season. In the second season, data (Fig.2) revealed that the first appearance of Aphis 
gossypii, nymphs and adults on soybean plants took place on 2nd August and 5th July with total number of 60 and 3 individuals /sample 
in Nubaria and Kafr El-Sheikh regions, respectively. After that, the population increased gradually recording one peak of abundance at 
the same time on 9th August by 149 individuals /sample in Nubaria region. As well as, Kafr El-Sheikh regions, the population recorded 
one peak on 27th August by 775 individuals /sample; In general, the population was higher than Kafr El-Sheikh about Nubaria regions 
during the two study seasons.     

Figure 2: Population fluctuations of Aphis gossypii on soybean plants during the two seasons of 2020 and 2021.
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     The listed results in Figure (3) indicated that in 2020 season, Nezara viridula population started to appear on 19th July and 21st June 
with total number of 5 and 7 individuals /sample for in Nubaria and Kafr El-Sheikh, regions, respectively. Judging by the population it's 
increased gradually forming two peaks of abundance on 23rd August and 6th September by 33 and 23 individuals / sample in Nubaria 
region while, Kafr El-Sheikh region, also recorded two peaks on 26th July and 6th September by 90 and 169 individuals / sample, re-
spectively. Then, population tended to decline until the end of the growing season. In the second season, data (Fig.3) revealed that the 
first appearance of Nezara viridula on soybean plants took place in the fourth week of June (5 and 4 individuals /sample) in Nubaria 
and Kafr El-Sheikh regions, respectively. After that, the population increased gradually recording two peaks of abundance at the same 
time on 9th August and 13th September by 29 and 11 individuals / sample in Nubaria. As well as, Kafr El-Sheikh regions, the population 
recorded also two peaks on 16th August and 13th September by 79 and 99 individuals / sample, In general, the population was higher 
than Kafr El-Sheikh about Nubaria regions during the two study seasons.

Figure 3: Population fluctuations of Nezara viridula on soybean plants during the two seasons of 2020 and 2021.

     The listed results in Figure (4) indicated that in 2020 season, Empoasca spp. population started to appear on 21st June with total 
number of 44 and 40 individuals /sample on 1st and 2nd seasons, respectively in Kafr El-Sheikh region. Judging by the population it's 
increased gradually forming three peaks of abundance on 2nd, 30th August and 13th September by 501, 368 and 396 individuals /sample 
in 1st season, respectively while in the 2nd season, it recorded also three peaks on 26th July, 16th August and 13th September by 238, 437 
and 439 individuals /sample, respectively. In general, Empoasca spp. recorded three peaks in Kafr El-Sheikh region and disappeared 
in Nubaria region in both seasons.

Figure 4: Population fluctuations of Empoasca app. on soybean plants during the two seasons of 2020 and 2021. 
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     These results are in agreement with those found by Eissa (2018) who found that B. tabaci, Empoasca spp., A. gossypii and N. viridula 
populations appeared in the 2nd week of June and B. tabaci recorded two peaks in the 1st season and one peak in the 2nd season while 
Empoasca spp. and N. viridula recorded two peaks in two seasons. El-Sarand et al. (2018) stated that B. tabaci infestation started low 
by the beginning of June and formed two peaks in both seasons. Empoasca spp. started in June and recorded two peaks while A. gossypii 
and N. viridula started also in June and recorded one peak. El-khayat et al. (2020) found that, B. tabace appeared in the end of June 
and recorded the highest infestation in the end of July. The infestation by Aphis appeared earlier on third week of June and increased 
gradually until had one peak in July.

Distribution of population density and frequency of occurrence for predators’ insects in Nubaria and Kafr El-Sheikh regions 

     Data presented in Table (2) referred to the distribution of population density and frequency of occurrence for predators’ insects 
that infesting soybean plants/sample in relation two different localities at Nubaria and Kafr El-Sheikh regions during 2020 and 2021 
seasons. Chrysoperla carnea, was the common species and appeared from the end of June until the harvest in both regions during 2020 
and 2021 seasons. The Mean numbers population density were (5.29±0.12 and 5.15±0.18) with occurrence frequency (61.73% and 
42.95%) at Nubaria and Kafr El-Sheikh regions, respectively in 1st season while in the 2nd season it gave (6.19±0.19 and 6.25±0.13) 
population density with occurrence frequency (57.69% and 41.72%) at Nubaria and Kafr El-Sheikh regions, respectively. 

     Also, Coccinella undecimpunctata ranked the second and third order with population density (2.26±0.02 and 2.18±0.15) formed 
(26.37% and 18.18%) at Nubaria and Kafr El-Sheikh regions, respectively in 1st season while in the 2nd season, it gave population 
density of (3.04 ±0.08 and 2.76±0.30) with occurrence frequency (28.33% and 18.42%) at Nubaria and Kafr El-Sheikh, respectively. 

     Paederus alfierii recorded the population density (0.13±0.04 and 0.29±0.06) formed (1.52% and 2.42%) at Nubaria and Kafr El-
Sheikh region, respectively in the 1st season while it recorded (0.25±0.06 and 0.57±0.08) formed (2.33 and 3.81%) at Nubaria Kafr 
El-Sheikh region, respectively in the 2nd season.

     Orius sp. recorded the population density (0.26±0.08 and 0.16±0.07) formed (3.03 and 1.33%) at Nubaria and Kafr El-Sheikh region, 
respectively in the 1st season while it recorded (0.43±0.11 and 0.31 ±0.10) formed (4.01 and 2.07%) at Nubaria Kafr El-Sheikh region, 
respectively in the 2nd season.

      True spiders ranked the third and second order with population density (0.63±0.08 and 4.21±0.18) formed (7.35% and 35.11%) 
at Nubaria and Kafr El-Sheikh regions, respectively in the 1st season while in 2nd season, it ranked the third order in both regions with 
population density of (0.82 ±0.08 and 5.09±0.11) formed (7.64% and 33.98%), respectively. 

     Generally, Kafr El-Sheikh region gave the highest population density about Nubaria region, where the mean number of population’s 
density were (2.40±0.25 and1.71±0.07) in the 1st season, while in the 2nd season, it was (3.00±0.14 and 2.15±0.10) at Kafr El-Sheikh 
and Nubaria regions, respectively.

     The listed results in Figure (1) indicated that in 2020 season, the whitefly population (adults and nymphs) started to appear on 
June 21th with total number were 64 and 118 individual /sample in Nubaria and Kafr El-Sheikh regions, respectively. Judging by the 
population it’s increased gradually forming two peaks of abundance on August 2nd and 23th by 258 and 484 insects /sample in Nubaria 
while, Kafr El-Sheikh regions, recorded peaks on August 2nd and 30th by 518, 1825 individuals /sample, respectively. Then, population 
tended to decline until the end of the growing season. In the second season, data revealed that the first appearance of the whitefly, 
adults and nymphs on soybean plants took place in the fourth week of June (80 and 97 insects /sample) at Nubaria and Kafr El-Sheikh 
regions, respectively. After that, the population increased gradually recording two peaks of abundance at the same time in August (1st 
and 15th) by 484 and 435 individuals /sample in Nubaria. As well as, Kafr El-Sheikh regions, the population recorded peak on August 
30th by 1281 individuals /sample, In general, the population was higher than Kafr El-Sheikh about Nubaria regions during the two 
study seasons.
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     The listed results in Figure (2) illustrated that in 2020 season, Aphis gossypii population (adults and nymphs) started to appear on 
19th July and 21st June with total number were 51 and 9 individual /sample in Nubaria and Kafr El-Sheikh regions, respectively. Judging 
by the population it’s increased gradually forming one peak of abundance on August 2nd by 140 insects /sample in Nubaria while, Kafr 
El-Sheikh regions, recorded two peaks on August 2nd and September 27th by 84 -1329 insects/sample, respectively. Then, population 
tended to decline until the end of the growing season. In the second season, data (Fig.2) revealed that the first appearance of Aphis 
gossypii, adults and nymphs on soybean plants took place in August 2nd and 28th June (60 and 3 insects /sample) in Nubaria and Kafr 
El-Sheikh regions, respectively. After that, the population increased gradually recording peak of abundance in August 9th by 149 and 
435 insects /sample in Nubaria. As well as, Kafr El-Sheikh regions, the population recorded two peaks on August 9th and October 4th 
by 149-551 insects/sample.

     The listed results in Figure (3) indicated that in 2020 season, Nezara viridula population (adults and nymphs) started to appear on 
19th July and 21st June with total number were 5 and 7 individual /sample in Nubaria and Kafr El-Sheikh regions, respectively. Judging 
by the population it’s increased gradually forming 2 peaks of abundance on August 23rd and September 6th by 33 -23 insects/sample, 
respectively insects /sample in Nubaria while, Kafr El-Sheikh regions, recorded 2 peaks on July 26th and September 6th by 90 -169 
insects/sample insects/sample, respectively. Then, population tended to decline until the end of the growing season. In the second sea-
son, data (Fig.3) revealed that the first appearance of Nezara viridula, adults and nymphs on soybean plants took place in 26th July and 
28th June (5 and 4 insects /sample) in Nubaria and Kafr El-Sheikh regions, respectively. After that, the population increased gradually 
recording two peaks of abundance at the same time in August 9th and September 13th by 29 and 11 insects /sample in Nubaria. As well 
as, Kafr El-Sheikh regions, the population recorded two peaks on August 16th and September 13th by 79 - 99 insects/sample, in general, 
the population was higher than Kafr El-Sheikh about Nubaria regions during the two study seasons.

     The listed results in Figure (4) indicated that in 2020 season, Empoasca app population (adults and nymphs) started to appear on 
21st June with total number were 44 - 40 individual /sample in Kafr El-Sheikh region during the two seasons, respectively. Judging by 
the population it’s increased gradually forming four peaks of abundance on 28th June, August 2nd, August 30th and September 13th by 
95 – 501- 368 -396 insects/sample, respectively. Kafr El-Sheikh region. Then, population tended to decline until the end of the growing 
season. In the second season, data (Fig. 4) revealed that the first appearance of Empoasca app, adults and nymphs on soybean plants 
took place in the fourth week of June (40 insects /sample) in Kafr El-Sheikh region. After that, the population increased gradually 
recording three peaks of abundance at in 26 July, August 16th and September 13th by 238 – 437 – 439 insects/sample Kafr El-Sheikh 
region.

     These results are in accordance that the obtained by El-Sarand (2005) who observed that the Ch. carnea was the most dominant 
predator on soybean in 1999 and 2000 seasons. Desneux et al. (2006) who reported that the anthocorid, Orius insidious (Say) repre-
sented the dominant predator collected in soybean and other predators coccinellidae, spiders, syrphid larvae and lacewing appeared 
in low numbers during the two seasons. Cortez- Mondaca et al. (2008) showed that four species of Chrysoperla, and one of Ceraeochry-
sa in three semi commercial fields of soybean highly preferred whiteflies. Chrysoperla ruflilabris was the dominant species followed by 
Chrysoperla externa (together comprising more than 88% of the specimens obtained). Also, Chun et al. (2009) found Orius minutes (L.) 
and P. japonica was the main mortality factors of aphids during the early stages of soybean. Yadav et al. (2015) found that the preda-
tory beetles began to appear on soybean field during 2010 season in the 2nd week of August and its population slightly increased and 
peaked at 63 days after sowing. The maximum population of spiders appeared at 35 days after sowing, in the second week of August 
and its population increased up to 49 days after sowing in the field. Eissa (2018) stated that Ch. carnea (Steph.) was the most abundant 
predators during the two seasons. El-Sarand et al. (2018) stated that Ch. carnea (Steph.) was the most dominant one followed by P. 
Alfierii (Koch.), C.undecimpunctata L., true spiders and Scymnus spp during the two seasons.
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Predators

1st   season (2020) 2nd season (2021)

Nubaria Kafr El-Sheikh Nubaria Kafr El-Sheikh

Mean ± SE* F. O. %** Mean ± SE* F. O. %** Mean ± SE* F. O. %** Mean ± SE* F. O. %**

Chrysoperla carnea 5.29±0.12 61.73 5.15±0.18 42.95 6.19±0.19 57.69 6.25±0.13 41.72

Coccinella undecimpunctata 2.26±0.02 26.37 2.18±0.15 18.18 3.04 ±0.08 28.33 2.76±0.30 18.42

Paederus alfierii 0.13±0.04 1.52 0.29±0.06 2.42 0.25±0.06 2.33 0.57±0.08 3.81

True spiders 0.63±0.08 7.35 4.21±0.18 35.11 0.82 ±0.08 7.64 5.09±0.11 33.98

Orius sp. 0.26±0.08 3.03 0.16±0.07 1.33 0.43±0.11 4.01 0.31 ±0.10 2.07

Total 8.57±0.34 100 11.99±1.27 100 10.73±0.52 100 14.98 ±0.72 100

Mean ± SE 1.71±0.07 - 2.40±0.25 - 2.15±0.10 - 3.00±0.14 -
* Standard error    **F.O.: Frequency of occurrence.

Table 2: Distribution of population density and frequency of occurrence for predators that infesting soybean plants/sample in Nubaria and 
Kafr El-Sheikh regions during 2020 and 2021 seasons.

The optimum time in controlling of Bemsia tabaci

     The predator/Bemsia tabaci ratio as a decision-making basis is a critical component in integrated pest management, where the op-
timal time of insecticidal application is limited to increase predator population density. Based on biotic and abiotic factors, each insect 
population density has an optimal time to grow and develop, as shown in Table (3). The predator/B. tabaci ratio on soybean fields at 
Nubaria and Kafr El-Sheikh regions during the 2020 and 2021 seasons, where the wide gap between B. tabaci population density and 
predators was (13.44 and 30.42) to one predator at Nubaria and Kafr El-Sheikh regions, respectively on 23rd and 30th August (2020), 
while it was (9.68 and 18.57) at Nubaria and Kafr El-Sheikh regions, respectively on 16th and 30th August (2021). This time in Nubaria 
region is easy to interfere with the control about Kafr El-Sheikh region to reach the limit of natural balance and reduce the both of 
the insects and insecticides so that insects doesn’t acquire the resistance. These results are highly in agreement with those obtained 
by Rana et al. (2012) who found that the effect of line graphs of predator-prey ratio (p/p) were appositively significant correlation. 
Youssif et al. (2017) evaluated predators/prey ratio during seasons study with means 1:61.62 and 1:118.73 respectively and the cor-
relation values were highly positive significant correlation.

Dates

1st season (2020) 2nd season (2021)

Nubaria Kafr El-Sheikh  Nubaria Kafr El-Sheikh

Bemsia 
tabaci

Predators
B./P. 
Ratio

Bemsia 
tabaci

Predators
B./P. 
Ratio

Bemsia 
tabaci

Predators
B./P. 
Ratio

Bemsia 
tabaci

Predators
B./P. 
Ratio

21st June 64 12 5.33 118 8 14.75 80 18 4.44 97 20 4.85

28th June 88 20 4.40 188 26 7.23 100 29 3.45 138 23 6.00

5th July 155 17 9.12 185 36 5.14 174 41 4.24 179 39 4.59

12th July 169 42 4.02 272 47 5.79 203 50 4.06 363 63 5.76

19th July 175 34 5.15 368 78 4.72 213 45 4.73 339 74 4.58

26th July 185 29 6.38 410 84 4.88 281 47 5.98 406 86 4.72

2nd August 258 31 8.32 518 89 5.82 349 40 8.73 482 106 4.55

9th August 213 42 5.07 400 59 6.78 395 43 9.19 604 117 5.16

16th August 269 42 6.40 671 55 12.20 484 50 9.68 927 89 10.42

23rd August 484 36 13.44 1237 54 22.91 385 47 8.19 1072 85 12.61

30th August 464 40 11.60 1825 60 30.42 435 50 8.70 1281 69 18.57
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6th Septem-
ber

454 52 8.73 1184 59 20.07 333 61 5.46 1085 70 15.50

13th Sep-
tember

395 49 8.06 909 61 14.90 302 42 7.19 807 53 15.23

20th Sep-
tember

329 57 5.77 683 47 14.53 177 42 4.21 597 43 13.88

27th Sep-
tember

320 33 9.70 607 29 20.93 89 46 1.93 393 24 16.38

4th October 150 23 6.52 257 15 17.13 68 47 1.45 210 41 5.12

11th Octo-
ber

68 25 2.72 88 8 11.00 91 32 1.50 129 17 7.59

Mean 249.41 34.35 7.10 583.53 47.94 12.89 242.12 43.35 5.46 535.8 2 59.94 9.15
Table 3: Predator/Bemsia tabaci ratio on soybean fields in Nubaria and Kafr El-Sheikh regions during 2020 and 2021 seasons.

Influence of main abiotic factors on main soybean insect 

     Results in Table (4) showed that partial correlation coefficient values for the population density of main piercing-sucking insects, 
associated predators and main abiotic factors (Temperature, relative humidity and wind speed), in Egyptian soybean fields during 
2020 and 2021 seasons, intend to forecast the optimum time of insect pests’ appearance, limits the emergency time to insect pests’ 
control on Integrated pest management control. 

Influence of Temperature 

     Correlation coefficient values for insect pests were positive with temperature in both regions except Ch. carnea and P. alfierii in 
Kafr El-Sheikh region was negative correlation. The relationship between soybean insect pests and temperature were studied, and 
noticed that soybean insects could divided into three groups, as data presented in Table (4). The first group was highly significant with 
temperature that included B. tabaci and C. undecimpunctata at Nubaria region while N. viridula and Empoasca at Kafr El-Sheikh. The 
second group was significant with temperature that included N. viridula and Ch. carnea at Nubaria region while B. tabaci at Kafr El-
Sheikh region. The third group was not significant with other insect pests in both regions during 2020. In the second season of 2021, 
the partial correlation coefficient values for insect pests were positive with temperature in both regions except Aphis gossypii in Kafr 
El-Sheikh region was correlated negatively. The relationship between soybean insect pests and temperature were studied, and divided 
into three groups, as data presented in Table (4). The first group was highly significant with temperature that included B. tabaci, A. 
gossypii, N. viridula, P. alfierii and Orius sp. at Nubaria region whereas Ch. carnea and True spiders at Kafr El-Sheikh region. The second 
one included these species Ch. carnea and C. undecimpunctata that were significant with temperature at Nubaria region but B. tabaci, 
N. viridula, Empoasca spp. and C. undecimpunctata were significant with temperature at Kafr El-Sheikh region. The third group includ-
ed true spiders at Nubaria, Aphis gossypii P. alfierii and Orius sp. at Kafr El-Sheikh region were not significantly.

Influence of relative humidly 

     In the first season of 2020, relative humidity limits the activation and development of many soybean insect pests and partial cor-
relation coefficient values where positive correlations with all insect pests expect Orius sp. and A. gossypii were negatively correlation 
at Nubaria and Kafr El-Sheikh regions. The significantly was highly with Empoasca spp. and true spiders, significantly with Ch. carnea 
and non-significantly with other insect pests in two regions.

     In the second season of 2020, relative humidity limits the activation of many soybean insect pests and Partial correlation coefficient 
values at Nubaria region were positive with all insect pests except Aphis gossypii was negatively correlation while Kafr El-Sheikh region 
all insect pests had negative correlation expect C. undecimpunctata was positive and non-significant in both regions.
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Influence of wind speed

     In the first season of 2020, the partial correlation coefficient values were positive correlation with all insect pests and not significant 
expects Orius sp. was negatively correlation and Aphis gossypii was significant at Nubaria region, whereas Kafr El-Sheikh region was 
positive correlation with B. tabaci, N. viridula, Empoasca spp., Ch. carnea, P.alfierii and true spiders and negative correlation with A. gos-
sypii, C. undecimpunctata and Orius sp. The significantly was highly with Empoasca spp. and true spiders, significantly with A. gossypii 
and Chr carnea and non-significantly with other insect pests at Kafr El-Sheikh region.

     In the second season of 2021, partial correlation coefficient values at Nubaria region were positive with all insect pests except Chr. 
carnea, C. undecimpunctata, Orius sp. and true spiders were negatively correlation while Kafr El-Sheikh region all insect pests had neg-
ative correlation expect Ch. carnea, Orius sp. and true spiders were negative correlation. The significantly with wind speed and insect 
pests was highly significant with B.tabaci, significant with P. alfierii at Nubaria region and non-significant with other insect pests in 
both regions.

     The obtained results agree with those of Khanzada et al., (2013) who observed a highly positive correlation between whitefly, 
temperature and relative humidity on soybean during 2005 season.  In contrast, Magouz et al. (2006) showed that temperature and 
relative humidity had insignificant effect on the population density of B. tabaci on soybean, but the combined effect of the two weather 
factors was less pronounced. Eissa (2018) and El-Sarand et al. (2018) revealed that the three weather factors (temperature, relative 
humidity and wind speed) were within the optimal range activity of the insect as, its effect was insignificant. 

              Factors 

Insect  
pests

1st season (2020) 2nd season (2021)

Nubaria region Kafr El-Sheikh region Nubaria region Kafr El-Sheikh region

Temp 
(ʗ˚)

R.H 
(%)

W.S 
(km/h)

Temp 
(ʗ˚)

R.H (%)
W.S 

(km/h)
Temp 

(ʗ˚)
R.H 
(%)

W.S 
(km/h)

Temp 
(ʗ˚)

R.H 
(%)

W.S 
(km/h)

Bemsia tabaci 0.697** 0.324 0.397 0.630 * 0.026 0.105 0.801** 0.303 0.656** 0.602* -0.085 0.132

Aphis gossypii 0.339 0.245 0.534* 0.263 -0.267 -0.523* 0.739** -0.127 0.359 -0.241 -0.383 0.273

Nezara viridula 0.581* 0.134 0.199 0.723** 0.093 0.293 0.826** 0.085 0.503 0.531* -0.348 0.202

Empoasca spp. 0.00 0.00 0.00 0.689** 0.650** 0.745** 0.00 0.00 0.00 0.454* -0.364 0.253

Chrysoperla 
carnea

0.523* 0.298 0.128 -0.012 0.548* 0.630* 0.519* 0.441 -0.014 0.818** -0.040 -0.253

Coccinella undec-
impunctata

0.702** 0.328 0.245 0.451 0.148 -0.128 0.552* 0.025 -0.323 0.557* 0.334 0.044

Paederus alfierii 0.369 0.346 0.269 -0.186 0.496 0.060 0.664** 0.363 0.633* 0.402 -0.397 0.189

Orius sp. 0.188 -0.002 -0.458 0.108 0.384 -0.079 0.645** 0.157 -0.146 0.111 -0.388 -0.094

True spiders 0.312 0.254 0.435 0.481 0.684** 0.676** 0.257 0.173 -0.146 0.870** -0.237 -0.312
** Correlation is significant at 0.01 probability level. 
* Correlation is significant at 0.05 probability level.

Table 4: Partial correlation coefficient values for the population density of main piercing-sucking insects, associated predators and main abiotic 
factors, in Egyptian soybean fields during 2020 and 2021 seasons.

The role of the main insect predators in controlling some soybean piercing-sucking insects 

Results in Table (5) showed the partial correlation coefficient values between the main predators and piercing-sucking insects in 
Egyptian soybean fields during 2020 and 2021 seasons as follows:

The main predators included Chrysoperla carnea, Coccinella undecimpunctata, Paederus alfierii, Orius sp. and True spiders but the 
piercing-sucking insects included (Bemsia tabaci, Aphis gossypii and Nezara viridula) in both regions and Empoasca spp. appeared in 
Kafr El-Sheikh region only.
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The green lacewing, Chrysoperla carnea (Stephens)

     In 1st season (2020), the green lacewing, Ch. carnea correlated positively with B. tabaci and N. viridula with correlation values 0.566* 
and 0.496, respectively, negatively correlation with A. gossypii (-0.382) in Nubaria region while in Kafr El-Sheikh region, the correlation 
values were positive with N. viridula and Empoasca spp. with correlation values 0.729** and 0.341, respectively in the first season and 
negative with B. tabaci (-0.681**) and Aphis gossypii (-0.140).

     In 2nd season (2021), the green lacewing, Ch. carnea correlated positively with B. tabaci with correlation value 0.194, negatively 
correlation with N. viridula and A. gossypii (-0.025 and -0.042) in Nubaria region while in Kafr El-Sheikh region, the correlation values 
were negatively with B. tabaci, Aphis gossypii, N. viridula and Empoasca spp. with correlation values (-0.803**, -0.609*, -0.819** and 
-0.856**), respectively.

The eleven spotted ladybird, Coccinella undecimpunctata

     In 1st season (2020), the eleven spotted ladybird, C. undecimpunctata correlated positively with B. tabaci, A. gossypii and N. viridula 
with correlation values 0.347, 0.164 and 0.035 respectively, in Nubaria region while in Kafr El-Sheikh region, the correlation values 
were positive with B. tabaci, Aphis gossypii, N. viridula and Empoasca spp. with correlation values (0.498, 0.862**, 0.729** and 0.153), 
respectively.

     In 2nd season (2021), the eleven spotted ladybird, C. undecimpunctata correlated positively with Aphis gossypii and N. viridula with 
correlation values 0.129 and 0.298, negatively correlation with B. tabaci (-0.026) in Nubaria region while in Kafr El-Sheikh region, the 
correlation values were positively with B. tabaci with correlation value (0.383) and negatively correlation with A. gossypii, N. viridula 
and Empoasca spp. with correlation values (-0.188, -0.068 and -0.272) respectively.

The rove beetle, Paederus alfierii

     In 1st season (2020), the rove beetle, P. alfierii correlated positively with B. tabaci, A. gossypii and N. viridula with correlation values 
0.679*, 0.369 and 0.792** respectively, in Nubaria region while in Kafr El-Sheikh region, the correlation values were negative with B. 
tabaci, Aphis gossypii, N. viridula and Empoasca spp. with correlation values (-0.334, -0.328, -0.538* and-0.064), respectively.

     In 2nd season (2021), the rove beetle, P. alfierii correlated positively with Aphis gossypii and N. viridula with correlation values 
(0.683**, 491 and 0.639*), respectively in Nubaria region while in Kafr El-Sheikh region, the correlation values were positively with 
Aphis gossypii, N. viridula and Empoasca spp. with correlation values (0.182, 0.074 and 0.125), respectively and negatively correlation 
with B. tabaci with correlation value (-0.142).

Orius sp.

     In 1st season (2020), Orius sp. correlated negatively with B.tabaci, Aphis gossypii and N. viridula with correlation values (-0.329, 
-.507 and -0.414) respectively, in Nubaria region while in Kafr El-Sheikh region, the correlation values were positive with A. gossypii, 
N. viridula and Empoasca spp. with correlation values (0.265, 0.109 and 0.140), respectively and negatively correlation with B. tabaci 
with correlation value (-0.167).

     In 2nd season (2021), Orius sp. correlated negatively with B. tabaci, Aphis gossypii and N. viridula with correlation values (-0.097, 
-0.129and -0.277) respectively, in Nubaria region while in Kafr El-Sheikh region, the correlation values were negative with B. tabaci, 
A.gossypii, N. viridula and Empoasca spp. with correlation values (-0.096, -0.110, -0.006 and -0.372), respectively. 

True spiders

     In 1st season (2020), True spiders correlated positively with A. gossypii with correlation value 0.710*, and negatively with B. tabaci 
and N. viridula with correlation values (-0.476 and -0.529), respectively in Nuibaria region while in Kafr El-Sheikh region, the correla-
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tion values were positive with B. tabaci, N. viridula and Empoasca spp. with correlation values (0.786**, 0.884** and 0.660*), respec-
tively and negative with A. gossypii with correlation value (-0.612*).

     In 2nd season (2021), True spiders correlated positively with B. tabaci and A. gossypii with correlation values 0.283 and 0.026, 
negatively correlation with N. viridula B. tabaci (-0.131) in Nubaria region while in Kafr El-Sheikh region, the correlation values were 
positively with B. tabaci A. gossypii, N. viridula and Empoasca spp. with correlation values (0.817**, 0.474, 0.831** and 0.871**), re-
spectively.

     The obtained results agree with those of Taha et al. (2001) revealed that these was a significant relationship between the infestation 
of soybean sucking pests and the climatic factors, temperature and relative humidity. Younes et al. (2001) found that, there was a Sig-
nificant positive correlation between the tested weather factors and aphid population density in two seasons, but whitefly exhibited 
negative correlation with R.H in both seasons. Magouz et al. (2006) revealed that, the population of whitefly affected insignificantly 
by temperature and relative humidity on Giza 21, 22 and 111) during 2003 and 2004 seasons. Ali et al. (2013) found highly positive 
significant correlation between population of A. craccivora and maximum, minimum temperature and mean relative humidity. Eissa 
(2018) who found that the effect of the predators on B. tabaci population in soybean fields was positive and insignificant during the 
studied. El-Sarand et al. (2018) found that there was a highly significant and positive correlation between predators and considered 
insects in two seasons. El-khayat et al. (2020) revealed that, the statistical parameters for the three selected weather factors minimum 
and maximum temperature and percentage of relative humidity on population density of B. tabaci had insignificant negative effects on 
this insect except Maximum temperature in the second season had significant positive effects on the seasonal fluctuations and Aphis 
had insignificant negative effects in both seasons for all varieties except in the first season, temperatures had significant positive ef-
fects 2015 and 2016 seasons. 

     In contrast, Khattab (2003) reported that the temperature had positive significant effect on the green stink bug, N. viridula L. popu-
lation in soybean fields in 1st season, while the effect was insignificant in the second season. 

Conclusions

     Soybean fields attacked by piercing-sucking insects from July to September, and predators increased during the study. As a result, in 
general, the population was higher than Kafr El-Sheikh about Nubaria regions during the two study seasons., research measures are 
critical in the control of insects to safe environment and the enhancement of natural enemies on these human nutrition crops partic-
ularly admits the harvest. 
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                        Predators

Piercing- 
sucking  
Insects

1st season (2020) 2nd season (2021)

Nubaria region Kafr El-Sheikh region Nubaria region Kafr El-Sheikh region

Chrysoperla 
 carnea

Coccinella undecim
punc-

tata

Paederus alfierii

O
rius sp.

True spiders

Chrysoperla 
 carnea

Coccinella undecim
punc-

tata

Paederus alfierii

O
rius sp.

True spiders

Chrysoperla 
 carnea

Coccinella undecim
punc-

tata

Paederus alfierii

O
rius sp.

True spiders

Chrysoperla 
 carnea

Coccinella undecim
punc-

tata

Paederus alfierii

O
rius sp.

True spiders

Bemsia tabaci

0.566*

0.347

0.679*

-0.329

-0.476

-0.681**

0.498

-0.334

-0.167

0.786**

0.194

-0.026

0.683**

-0.097

0.283

-0.803**

0.383

-0.142

-0.096

0.817**

Aphis gossypii

-0.382

0.164

0.369

-0.507

0.710*

-0.140

0.862**

-0.328

0.265

-0.612*

-0.042

0.129

0.491

-0.129

0.026

-0.609*

-0.188

0.182

-0.110

0.474

Nezara viridula

0.496

0.035

0.792**

-0.414

-0.529

0.729**

0.729**

-0.538*

0.109

0.884**

-0.025

0.298

0.639*

-0.277

-0.131

-0.819**

-0.068

0.074

-0.006

0.831**

Empoasca spp.

0.00

0.00

0.00

0.00

0.00

0.341

0.153

-0.064

0.140

0.660*

0.00

0.00

0.00

0.00

0.00

-0.856**

-0.272

0.125

-0.372

0.871**

** Correlation is significant at 0.01 probability level. 
* Correlation is significant at 0.05 probability level.

Table 5: Partial correlation coefficient values for the population density of main piercing-sucking insects and associated insect predators in Egyptian soybean fields during 2020 and 2021 seasons.
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