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Abstract 
Studies were conducted at Research Farm of Department of Agricultural Entomology, College of 

Agriculture, Latur (VNKMV, Parbhani) during kharif-2015 to investigate the effect of weather 

parameters on the occurrence of sucking insect-pests of sole soybean and soybean intercropped with 

pigeonpea. During the investigation, Aphis glycines, Empoasca kerri and Thrips were emerged as major 

sucking insect-pests on late season soybean and soybean intercropped with pigeonpea. A. glycines (14.7 

aphids per quadrat), E. kerri (17.8 jassids per quadrat) and Thrips (17 thrips per quadrat) reached its peak 

population during 35th, 39th and 35th standard meteorological week, respectively on sole soybean. The 

population of A. glycines infesting sole soybean exhibited a positive correlation with number of rainy 

days while, negative correlation with rainfall, maximum temperature and afternoon relative humidity. E. 

kerri population infesting sole soybean indicated a negative correlation with rainfall, maximum 

temperature and afternoon relative humidity. The population of Thrips infesting sole soybean had a 

positive correlation with minimum temperature while, negative correlation with rainfall, maximum 

temperature and afternoon relative humidity. However, on soybean intercropped with pigeonpea peak 

population of A. glycines (20 aphids per quadrat), E. kerri (16.6 jassids per quadrat) and Thrips (19.6 

thrips per quadrat) was recorded during 39th, 35th and 35th standard meteorological week, respectively. A. 

glycines population infesting soybean intercropped with pigeonpea showed a positive correlation with 

number of rainy days and minimum temperature while, negative correlation with rainfall, maximum 

temperature and afternoon relative humidity. The population of E. kerri infesting soybean intercropped 

with pigeonpea indicated a negative correlation with maximum temperature, beforenoon relative 

humidity and afternoon relative humidity population of E. kerri. The population of Thrips infesting 

soybean intercropped with pigeonpea had a positive correlation with minimum temperature. 

 

Keywords: Population dynamics, soybean, Aphis glycines, Empoasca kerri, Thrips 

 

Introduction 

Soybean [Glycine max (L.) Merrill], the wonder crop or golden bean of 21st century belongs to 

family Leguminaceae is rich in proteins (43.2 per cent), fats (19.5 per cent) and carbohydrates 

(20.9 per cent). Besides this, it is rich source of amino acids, vitamins and minerals. Soybean 

is prominent seed legume of the globe which provides 25 per cent of vegetable oil production, 

about two thirds of the world's protein concentrate for livestock feeding and is a valuable 

component in formulated feeds for poultry and fish. Soybean oil is utilized as raw matter in 

manufacturing antibiotic, adhesive, lubricants, paints, varnishes, etc. Apart from supplying 

food to humans and animals, soybean also improves the soil fertility by fixing atmospheric 

nitrogen.  

Globally, soybean was cultivated on an area of 119.09 million ha with total production of 

348.12 million MT and an average yield was 2.92 MT per ha during 2016-17 (USDA, 2018) 
[31]. India ranked 4th in terms of global soybean area sown and 5th in terms of soybean 

production after USA, Brazil, Argentina and China (FAOSTAT, 2018) [5]. Soybean occupied 

42 per cent of India’s total oilseeds and 25 per cent of edible oil production (Sharma et al. 

2014) [20]. In India, the area under soybean crop was 11.18 million ha with 10.99 million MT 

of total production and 980 kg per ha of an average productivity during 2016-17 (USDA, 

2018) [31]. In Maharashtra, the area under soybean cultivation was 34.48 lakh ha with 29.00 

lakh tones of total production, thus Maharashtra ranked second in area and production next to 

Madhya Pradesh with an average productivity of 841 kg per ha (SOPA, 2018) [27]. 
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The several biotic and abiotic factors are responsible for low 

productivity of soybean, but the damage caused by insect-

pests is major. In India soybean was attacked by 273 species 

of insects (Rawat and Kapoor, 1968) [17] of which, 20 insect-

pest species have been recorded as major pests infesting 

soybean (Singh and Singh, 1990) [23]. The major insect-pests 

observed attacking soybean are leaf minor, Aproaerema 

modicella Deventer; girdle beetle, Obereopsis brevis 

Swedenborg; stem fly, Melanagromyza sojae Zehnter; green 

semilooper, Thysanoplusia orichalcea Fab., Spilarctia 

obliqua Walk, Chrysodeixis acuta Walker and Achaea janata 

Linn; tobacco caterpillar, Spodoptera litura Fabricius; gram 

pod borer, Helicoverpa armigera Hubner; pink pod borer, 

Cydia ptychora Meyrick; jassid, Empoasca kerri Pruthi; 

whitefly, Bemisia tabaci Gennadius and thrips.  

Intercropping system based on the companion cropping 

pattern may be helpful in ecological manoeuvring resulting in 

escape or less infestation by insects (Hegde and Lingappa, 

1996) [6]; (Singh et al., 2011) [26]; (Singh et al., 2012) [25]; 

(Chakravorty and Yadav, 2013) [3]. Intercropping and 

staggered sowing offers a source of diversity and stabilizes 

the crop production environment by discouraging pest species 

while improving crop performance (Steiner 1984) [28]; (Tingey 

and Lamont 1988) [30]; (Sastawa and Odo 1999) [18]; (Odo and 

Futuless 2000) [12]. Plant fitness is altered by insect 

colonization and behaviour through visual and aromatic 

stimuli. These factors differ between a sole crop and an 

intercropping system (Steiner 1984) [28]; (Tingey and Lamont 

1988) [30] and pest situations are more dynamic in 

intercropping systems than in sole crops (Bhatnagar and 

Davies 1981) [1]; (Jervis 1997) [8]. A detailed understanding of 

such type of manipulation may be helpful in forecasting of 

pest out break on one hand and development of integrated 

crop management practices on the other (Singh and Singh, 

1978) [24]. The population dynamics and ecology of many 

soybean insect-pests was not well studied with respect to 

cultivars and cropping system of soybean. Very scanty 

information is available on variations in the pattern of 

infestation caused by insect-pests when soybean is 

intercropped with pigeonpea. 

Keeping these facts in view, the present investigation was 

planned to study the effect of weather parameters on 

population dynamics of sucking insect-pests infesting sole 

soybean and soybean intercropped with pigeonpea. 

 

Materials and methods 

The non-replicated field experiment on population dynamics 

of insect-pests infesting soybean and soybean intercropped 

with pigeonpea was conducted at the Research Farm of 

Department of Entomology, College of Agriculture, Latur 

(MS) during kharif 2015. The soybean variety MAUS-81 was 

sown at the spacing of 45 x 5 cm in 120 quadrats (1:1 ratio). 

Out of these, 60 quadrats were intercropped with pigeonpea 

variety, BSMR-853 with spacing of 45 x 20 cm. The field 

experiment was conducted under pesticide free conditions. 

Weekly observations on population counts on larval stage of 

insects were taken from last week of August to second week 

of November when crop turned yellow. Five quadrates of crop 

were observed twice in each meteorological week for 

observations on insect-pests infesting soybean and soybean 

intercropped with pigeonpea. For this purpose the population 

thus counted was pooled together and average population per 

plant was calculated for each meteorological week. Average 

weekly meteorological data during the observation period, 

such as temperature, relative humidity, rainfall and number of 

rainy days were also recorded. The statistical analysis of data 

on population of Aphis glycines, Empoasca kerri, Thrips and 

weather parameters were worked out by simple correlation. 

 

Results and discussion 

Population dynamics of sucking insect-pests infesting 

soybean and soybean intercropped with pigeonpea and 

weather parameter 

The population dynamics of major insect-pests infesting sole 

soybean and soybean intercropped with pigeonpea was 

studied during kharif season 2015. During the course of 

investigation the weather parameters viz., minimum 

temperature, maximum temperature, beforenoon relative 

humidity, afternoon relative humidity, rainfall and number of 

rainy days were varied from 18.0 0C to 22.3 0C, 28.1 0C to 

33.5 0C, 42 to 88 per cent, 41 to 67 per cent, 0 to 104.0 mm 

and 0 to 4 days, respectively. The data pertaining to the major 

insect-pests population infesting sole soybean and soybean 

intercropped with pigeonpea in relation to weather parameters 

during kharif season 2015 are presented in Table 1-2 and 

depicted graphically in Fig. 1-2. 

 

Aphis glycines (Matsumura) on sole soybean 

The population of A. glycines was first observed on sole 

soybean in 34th standard meteorological week (12.8 aphids 

per quadrat) with its peak of 14.7 aphids per quadrat in 35th 

standard meteorological week. At maximum level of pest 

population the prevailing weather factors viz., rainfall, number 

of rainy days, maximum temperature, minimum temperature, 

beforenoon relative humidity, afternoon relative humidity, 

and were 14.0 mm, 1 day, 30.8 0C, 22.3 0C, 72 and 52 per 

cent, respectively (Table 1). 

 

Aphis glycines (Matsumura) on soybean intercropped with 

pigeonpea 

The first incidence of A. glycines was observed on soybean 

intercropped with pigeonpea in 34th standard meteorological 

week (7.9 aphids per quadrat) with its peak of 20.0 aphids per 

quadrat in 39th standard meteorological week. At maximum 

level of pest population the prevailing weather factors viz., 

rainfall, number of rainy days, maximum temperature, 

minimum temperature, beforenoon relative humidity and 

afternoon relative humidity were 0 mm, 0 day, 30.7 0C, 21.5 
0C, 67 and 55 per cent, respectively (Table 2). 

The present findings are in conformity with the findings of 

Quimo and Caliling (1993) [14] who revealed that the peak 

population of soybean aphids was observed at late vegetative 

to pre flowering stages. Magar (2006) [10] revealed that 

population of A. glycines ranged from 4.6 to 22.2 aphids per 

quadrat on soybean. The peak population was recorded in 35th 

meteorological week. Catangui et al. (2008) [2] revealed that 

peak levels of soybean aphid was observed at the R5 

(beginning seed) development stage. Schmidt et al. (2012) [19] 

demonstrated that A. glycines were collected during late July 

to mid-August, followed by the fall, with a peak capture 

period during the last 2nd week of September. Thus the 

present findings agree with these reports. 

 

Empoasca kerri (Pruthi) on sole soybean 

The population of E. kerri was initialed on sole soybean in 

34th standard meteorological week (14.6 jassids per quadrat) 

with its peak of 17.8 jassids per quadrat in 39th standard 

meteorological week. At maximum level of pest population 



Journal of Entomology and Zoology Studies 
 

~ 415 ~ 

the prevailing weather factors viz., rainfall, number of rainy 

days, maximum temperature, minimum temperature, 

beforenoon relative humidity and afternoon relative humidity 

were 0 mm, 0 day, 30.7 0C, 21.5 0C, 67 and 55 per cent, 

respectively (Table 1). 

 

Empoasca kerri (Pruthi) on soybean intercropped with 

pigeonpea 

The population of E. kerri was initiated on soybean 

intercropped with pigeonpea in 34th standard meteorological 

week (11.6 jassids per quadrat) with its peak of 16.6 jassids 

per quadrat in 35th standard meteorological week. At 

maximum level of pest population the prevailing weather 

factors viz., rainfall, number of rainy days, maximum 

temperature, minimum temperature, before noon relative 

humidity and afternoon relative humidity were 14.0 mm, 1 

day, 30.8 0C, 22.3 0C, 72 and 52 per cent, respectively (Table 

2). 

These results are analogous to the findings of Sutaria et al. 

(2010) [29] who revealed that E. kerri was remain active 

throughout the crop season on soybean. Its incidence was 

initiated from the IInd week after sowing i.e. IInd week of 

August (1.2 jassid nymphs per 3 leaves per plant) and reached 

to its peak (5.7 jassids nymphs per 3 leaves per plant) in 7th 

WAS coinciding with IIIrd week of September. Yadav et al. 

(2015) [32] observed jassids from July to September on 

soybean. The peak population (2.7 per plant) was recorded 

when crop was 70 days old. During this period weekly 

average maximum, minimum temperature and relative 

humidity were 32 0C, 24.8 0C and 72 per cent respectively. 

Thus the present findings are in line with these findings. 

 

Thrips on sole soybean 

The first incidence of thrips on sole soybean was recorded in 

34th standard meteorological week (13.4 thrips per quadrat). 

The population of thrips on soybean varied from 3.1 to 17.0 

per quadrat. The highest level of population (17.0 thrips per 

quadrat) was observed in 35th standard meteorological week. 

At maximum level of pest population the prevailing weather 

factors viz., rainfall, number of rainy days, maximum 

temperature, minimum temperature, beforenoon relative 

humidity and afternoon relative humidity were 14.0 mm, 1 

day, 30.8 0C, 22.3 0C, 72 and 52 per cent, respectively (Table 

1). 

 

Thrips on soybean intercropped with pigeonpea 

The first incidence of thrips on soybean intercropped with 

pigeonpea was recorded in 34th standard meteorological week 

(11.0 thrips per quadrat). The population of thrips on soybean 

varied from 2.1 to 19.6 thrips per quadrat. The highest level of 

population (19.6 thrips per quadrat) was observed in 35th 

standard meteorological week. At maximum level of pest 

population the prevailing weather factors viz., rainfall, number 

of rainy days, maximum temperature, minimum temperature, 

beforenoon relative humidity and afternoon relative humidity 

were 14.0 mm, 1 day, 30.8 0C, 22.3 0C, 72 and 52 per 

cent, respectively (Table 2). 

The results are discussed in the light of available literature. 

Radhika (2013) who revealed that in groundnut the incidence 

of thrips was high from the initial crop growth period 29.44 

thrips per plant (25th Std. week) and attained to its peak of 

39.64 thrips (33rd Std. week). Chavan et al. (2015) [4] 

reported the peak population of thrips on tomato and 

capsicum was recorded during October and again in May. 

Khan et al. (2015) [9] revealed that during kharif 2007-2008 

incidence of thrips on brinjal was started in fifth week of 

September (4.10 per 3 leaves) and reached its peak in second 

week of October (5.00 per 3 leaves). During kharif 2008-2009 

the incidence was commenced from third week of August (3.4 

per 3 leaves) and reached its peak in first week of September 

(8.70 per 3 leaves). Patel and Patel (2015) [13] revealed that the 

population of thrips on onion initiated after 1st week after 

transplanting with its peak level (15.40 thrips per plant) 

during 2nd week of March. 

 
Table 1: Population dynamics of A. glycines, E. kerri and thrips on sole soybean in relation to weather parameters during kharif 2015 

 

Month 
Standard meteoro-

logical weeks 

Rainfall 

(mm) 

Number of 

rainy days 

Temperature 
Relative 

Humidity (%) 
Mean number per quadrat 

Min Max 
Before 

noon 

After 

noon 

A. 

glycines 

E. 

kerri 
Thrips 

Aug 34 24.5 2 29.4 21.3 69 62 12.8 14.6 13.4 

Sept 

35 14.0 1 30.8 22.3 72 52 14.7 16.2 17.0 

36 46.0 2 31.7 21.5 71 50 9.4 9.4 11.5 

37 104.0 4 28.1 21.1 88 67 3.7 3.2 5.1 

38 26.0 2 29.6 21.6 73 65 8.8 9.3 11.4 

39 0.0 0 30.7 21.5 67 55 13.2 17.8 16.2 

Oct 

40 15.0 3 31.2 19.5 64 55 11.2 13.0 10.1 

41 17.0 1 31.8 18.3 65 46 10.8 14.4 9.12 

42 0.0 0 32.8 18.0 60 48 7.8 13.6 8.3 

43 0.0 0 33.5 18.6 60 41 8.2 9.8 6.0 

Nov 
44 0.0 0 31.9 18.9 52 52 3.6 8.6 4.7 

45 0.0 0 32.0 18.2 42 56 3.2 8.2 3.1 
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Fig 1: Population dynamics of A. glycines, E. kerri and thrips on sole soybean in relation to weather parameters 

 
Table 2: Population dynamics of A. glycines, E. kerri and thrips on soybean intercropped with pigeonpea in relation to weather parameters 

during kharif 2015 
 

Month 
Standard meteoro-

logical weeks 

Rainfall 

(mm) 

Number of 

rainy days 

Temperature 
Relative 

Humidity (%) 
Mean number per quadrat 

Min Max 
Before 

noon 

After 

noon 

A. 

glycines 

E. 

kerri 
Thrips 

Aug 34 24.5 2 29.4 21.3 69 62 7.9 11.6 11.0 

Sept 

35 14.0 1 30.8 22.3 72 52 15.0 16.6 19.6 

36 46.0 2 31.7 21.5 71 50 3.4 8.2 13.4 

37 104.0 4 28.1 21.1 88 67 3.0 3.4 7.2 

38 26.0 2 29.6 21.6 73 65 4.7 7.6 10.2 

39 0.0 0 30.7 21.5 67 55 20.0 14.0 12.6 

Oct 

40 15.0 3 31.2 19.5 64 55 10.9 11.2 7.2 

41 17.0 1 31.8 18.3 65 46 4.2 14.2 6.4 

42 0.0 0 32.8 18.0 60 48 3.0 10.8 7.4 

43 0.0 0 33.5 18.6 60 41 2.6 9.2 4.2 

Nov 
44 0.0 0 31.9 18.9 52 52 3.2 5.6 2.1 

45 0.0 0 32.0 18.2 42 56 2.4 3.4 2.6 

 

 
 

Fig 2: Population dynamics of A. glycines, E. kerri and thrips on soybean intercropped with pigeonpea in relation to weather parameters 

 

Correlation between incidence of sucking insect-pests of 

sole soybean and soybean intercropped with pigeonpea 

and weather parameters  

Aphis glycines (Matsumura) on sole soybean 

The results in respect of simple correlations between the 

population of A. glycines infesting sole soybean and weather 

parameters during kharif season 2015 are tabulated in Table 3. 

The partitioning of correlation coefficient revealed that 

rainfall (-1.3583*), maximum temperature (-1.1609*) and 

afternoon relative humidity (-1.1966*) showed direct negative 

effect on population of A. glycines infesting sole soybean. 

Whereas, number of rainy days (0.6191*) exhibited direct 

positive effect on A. glycines population. 

 

Aphis glycines (Matsumura) on soybean intercropped with 

pigeonpea 

The results in respect of simple correlations between the 

population of A. glycines infesting soybean intercropped with 

pigeonpea and weather parameters during kharif season 2015 

are tabulated in Table 4. The partitioning of correlation 

coefficient revealed that rainfall (-1.1945*), maximum 

temperature (-1.4398*) and afternoon relative humidity (-
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1.1828*) showed direct negative effect on population of A. 

glycines infesting soybean intercropped with pigeonpea. 

Whereas, number of rainy days (0.7319*) and minimum 

temperature (0.5450*) exhibited direct positive effect on A. 

glycines population. 

The results obtained are in conformity with the findings of 

Magar (2006) [10] who indicated that rainfall showed highest 

positive influence while, number of rainy days noticed 

negative influence on A. glycines on soybean. There was also 

direct negative effect of maximum temperature (-0.4823) on 

population of aphids. Schmidt et al. (2012) [19] showed that 

alates of A. glycines captures were positively correlated with 

latitude. Sharma et al. (1997) [21] reported that Aphis sp. 

population on soybean had significant positive correlation 

with temperature. 

 
Table 3: Simple regression coefficients, path analysis showing direct and indirect effects of weather parameters on population of A. glycines 

infesting sole soybean during kharif season 2015 
 

Weather 

Parameters 

Rainfall 

(mm) 

Number 

of rainy 

days 

Maximum 

temperature 

(0C) 

Minimum 

temperature 

(0C) 

Before noon 

relative 

humidity (%) 

Afternoon 

relative 

humidity (%) 

Rainfall (mm) -1.3583* -1.1460 0.9840 -0.6028 -1.0777 -0.7928 

Number of rainy days 0.5223 0.6191* -0.4612 0.2900 0.4640 0.3971 

Maximum temperature (0C) 0.8410 0.8648 -1.1609* 0.8095 0.8421 1.0652 

Minimum temperature (0C) 0.1750 0.1847 -0.2750 0.3944 0.2793 0.2160 

Before noon relative humidity (%) 0.2921 0.2759 -0.2670 0.2607 0.3681 0.1730 

Afternoon relative humidity (%) -0.6984 -0.7675 1.0980 -0.6554 -0.5625 -1.1966* 

Correlation coefficient ( r) -02264 0.0310 -0.0822 0.4963 0.3133 -0.1381 

Simple regression coefficient (bi) 95.7100 88.5600 15.5300 -15.0100 20.2800 12.7400 

* = Significant at 5 %. Diagonal elements are direct effects while off-diagonal elements are indirect effects 

 
Table 4: Simple regression coefficients and path analysis showing direct and indirect effects of weather parameters on population of A. glycines 

infesting soybean intercropped with pigeonpea during kharif season 2015 
 

Weather 

Parameters 

Rainfall 

(mm) 

Number 

of rainy 

days 

Maximum 

temperature 

(0C) 

Minimum 

temperature 

(0C) 

Before noon 

relative humidity 

(%) 

Afternoon 

relative 

humidity (%) 

Rainfall (mm) -1.1945* -1.0077 0.8653 -0.5301 -0.9477 -0.6971 

Number of rainy days 0.6175 0.7319* -0.5452 0.3428 0.5485 0.4695 

Maximum temperature (0C) 1.0430 1.0725 -1.4398* 1.0039 1.0444 1.3210 

Minimum temperature (0C) 0.2419 0.2552 -0.3800 0.5450* 0.3859 0.2985 

Before noon relative humidity (%) -0.1751 -0.1653 0.1600 -0.1563 -0.2206 -0.1037 

Afternoon relative humidity (%) -0.6903 -0.7586 1.0853 -0.6478 -0.5560 -1.1828* 

Correlation coefficient ( r) -0.1575 0.1280 -0.2544 0.5575 0.2546 0.1053 

Simple regression coefficient (bi) 63.5400 54.2200 27.4200 -22.6200 -63.9900 28.6100 

* = Significant at 5 %. Diagonal elements are direct effects while off-diagonal elements are indirect effects 

 

Empoasca kerri (Pruthi) on sole soybean 

The results in respect of simple correlations between the 

population of E. kerri infesting sole soybean and weather 

parameters during kharif 2015 are tabulated in Table 5. The 

data indicated that there was significant negative correlation 

between the population of E. kerri infesting sole soybean and 

rainfall (-1.4438*), maximum temperature (-1.4684*) and 

afternoon relative humidity (-1.1567*).  

 

Empoasca kerri (Pruthi) on soybean intercropped with 

pigeonpea 

The results in respect of simple correlations between the 

population of E. kerri infesting soybean intercropped with 

pigeonpea and weather parameters during kharif 2015 are 

tabulated in Table 6. The data indicated that there was 

significant negative correlation between the population of E. 

kerri infesting soybean intercropped with pigeonpea and 

maximum temperature (-1.2981*), beforenoon relative 

humidity (-0.6759*) and afternoon relative humidity (-

0.9277*). 

These findings are in close agreement with the results of 

Sutaria et al. (2010) [29] who indicated that maximum 

temperature, rainfall and rainy days were negatively 

correlated with jassid population on soybean. Jadhao et al. 

(2015) [7] revealed non-significant correlation between 

nymphal population of A. biguttula biguttula and weather 

factors on sunflower crop. Mahto (1990) [11] found that mean 

weekly temperature and relative humidity had non-significant 

relationships between populations of jassid on sunflower. 

However, in cotton, correlation between sunshine hours and 

population size of jassid was found to be significant (Simwat 

and Gill, 1992) [22]. Minimum temperature, average 

temperature and vapour pressure were negatively associated 

with population build-up of A. biguttula biguttula in brinjal. 

Sunshine hours had a positive association with increasing 

numbers of the pest (Ratanpara et al., 1994) [16]. The results 

observed in present studies are more or less similar with those 

of above scientists. 
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Table 5: Simple regression coefficients, path analysis showing direct and indirect effects of weather parameters on population of E. kerri 

infesting sole soybean during kharif 2015 
 

Weather Parameters Rainfall (mm) 
Number of 

rainy days 

Maximum 

temperature 

(0C) 

Minimum 

temperature 

(0C) 

Before noon 

relative 

humidity (%) 

Afternoon 

relative 

humidity (%) 

Rainfall (mm) -1.4438* -1.2181 1.0459 -0.6408 -1.1456 -0.8427 

Number of rainy days 0.1845 0.2187 -0.1692 0.1024 0.1639 0.1403 

Maximum temperature (0C) 1.0637 1.0939 -1.4684* 1.0239 1.0652 1.3473 

Minimum temperature (0C) 0.0270 0.0285 -0.0424 0.0608 0.0430 0.0333 

Before noon relative humidity (%) 0.2481 0.2343 -0.2268 0.2214 0.3127 0.1470 

Afternoon relative humidity (%) -0.6751 -0.7419 1.0613 -0.6335 -0.5437 -1.1567* 

Correlation coefficient (r) -.05957 -0.3847 0.2067 0.1342 -0.1045 -0.3315 

Simple regression coefficient (bi) 13.2500 13.0300 -59.9500 46.5900 14.0200 21.2000 

* = Significant at 5 %. Diagonal elements are direct effects while off-diagonal elements are indirect effect 

 
Table 6: Simple regression coefficients, path analysis showing direct and indirect effects of weather parameters on population of E. kerri 

infesting soybean intercropped with pigeonpea during kharif 2015 
 

Weather 

Parameters 

Rainfall 

(mm) 

Number of 

rainy days 

Maximum 

temperature 

(0C) 

Minimum 

temperature 

(0C) 

Before noon 

relative 

humidity (%) 

Afternoon 

relative 

humidity (%) 

Rainfall (mm) -0.0311 -0.0262 0.0225 -0.0138 -0.0247 -0.0181 

Number of rainy days -0.1762 -0.2088 0.1555 0.0978 -0.1565 -0.1339 

Maximum temperature (0C) 0.9404 0.9670 -1.2981* 0.9051 0.9417 1.1911 

Minimum temperature (0C) 0.0106 0.0112 -0.0167 0.0239 0.0170 0.0131 

Before noon relative humidity (%) -0.5363 -0.5065 0.4903 -0.4787 -0.6759* -0.3177 

Afternoon relative humidity (%) -0.5414 -0.5950 0.8511 -0.50081 -0.4360 -0.9277* 

Correlation coefficient (r) -0.3339 -0.3583 0.2047 -0.1692 -0.3344 -0.1932 

Simple regression coefficient (bi) 17.6000 19.1000 -48.3200 45.4700 42.5300 34.3900 

* = Significant at 5 %. Diagonal elements are direct effects while off-diagonal elements are indirect effects 

 

Thrips on sole soybean 

The results in respect of simple correlations between the 

population of thrips infesting sole soybean and weather 

parameters during kharif season 2015 are tabulated in Table 

7. The partitioning of correlation coefficient revealed that 

rainfall, maximum temperature and afternoon relative 

humidity exhibited direct negative effect (-1.0295*, -0.6177*, 

and -0.5925*, respectively) on thrips population of sole 

soybean. However, minimum temperature showed direct 

positive effect (0.6668*) on the population of thrips. 

 

Thrips on soybean intercropped with pigeonpea 

The results in respect of simple correlations between 

population of thrips infesting soybean intercropped with 

pigeonpea and weather parameters during kharif season 2015 

are tabulated in Table 8. The partitioning of correlation 

coefficient revealed that minimum temperature showed direct 

positive effect (0.9252*) on population of thrips infesting 

soybean intercropped with pigeonpea. 

These findings are in coincidence with the results of Patel and 

Patel (2015) [13] who indicated that the population of thrips 

had significant positive correlation with maximum 

temperature and mean temperature. However, morning 

relative humidity, evening relative humidity and mean relative 

humidity had significantly negatively correlated with the 

population of thrips. Chavan et al. (2015) [4] reported that on 

tomato and capsicum crops, moderate temperatures with mean 

relative humidity played a pivotal role in boosting the thrips 

population whereas, the lower temperatures in winter months 

adversely affected their population build-up. 

 
Table 7: Simple regression coefficients, path analysis showing direct and indirect effects of weather parameters on population of thrips infesting 

sole soybean during kharif season 2015 
 

Weather 

Parameters 

Rainfall 

(mm) 

Number of 

rainy days 

Maximum 

temperature 

(0C) 

Minimum 

temperature 

(0C) 

Before noon 

relative humidity 

(%) 

Afternoon 

relative 

humidity (%) 

Rainfall (mm) -1.0295* -0.8685 0.7458 -0.4569 -0.8168 -0.6009 

Number of rainy days 0.1823 0.2160 -0.1609 0.1012 0.1619 0.1386 

Maximum temperature (0C) 0.4474 0.4601 -0.6177* 0.4307 0.4481 0.5667 

Minimum temperature (0C) 0.2959 0.3123 -0.4649 0.6668* 0.4722 0.3652 

Before noon relative humidity (%) 0.3462 0.3270 -0.3166 0.3090 0.4364 0.2051 

Afternoon relative humidity (%) -0.3458 -0.3800 0.5436 -0.3245 -0.2785 -0.5925* 

Correlation coefficient (r) -0.1034 0.0669 -0.2707 0.7263 0.4233 0.0823 

Simple regression coefficient (bi) 99.8800 93.9100 34.6500 -30.9000 -11.6800 70.7000 

* = Significant at 5 %. Diagonal elements are direct effects while off-diagonal elements are indirect effect 
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Table 8: Simple regression coefficients, path analysis showing direct and indirect effects of weather parameters on population of thrips infesting 

soybean intercropped with pigeonpea and during kharif season 2015 
 

Weather 

Parameters 

Rainfall 

(mm) 

Number 

of rainy 

days 

Maximum 

temperature 

(0C) 

Minimum 

temperature 

(0C) 

Before noon 

relative 

humidity (%) 

Afternoon 

relative 

humidity (%) 

Rainfall (mm) -0.3428 -0.2892 0.2483 -0.1522 -0.2720 -0.2001 

Number of rainy days 0.0549 0.0651 -0.0485 0.0305 0.0488 0.0418 

Maximum temperature (0C) 0.0399 0.0411 -0.0551 0.0384 0.0400 0.0506 

Minimum temperature (0C) 0.4106 0.4333 -0.6451 0.9252* 0.6552 0.5067 

Beforenoon relative humidity (%) 0.2084 0.1969 -0.1905 0.1860 0.2627 0.1235 

Afternoon relative humidity (%) -0.2184 -0.2400 0.3433 -0.2049 -0.1759 -0.3742 

Correlation coefficien ( r) 0.1527 0.2072 -0.3477 0.8231 0.5588 0.1483 

Simple regression coefficient (bi) 81.6500 77.3300 44.4900 -42.6100 -72.7600 34.6400 

* = Significant at 5 %. Diagonal elements are direct effects while off-diagonal elements are indirect effect 

 

Conclusion 

Thus it can be concluded that A. glycines, E. kerri and Thrips 

were emerged as major sucking insect-pests on late season 

sole soybean and soybean intercropped with pigeonpea. The 

population of E. kerri was found to be significantly reduced 

when soybean intercropped with pigeonpea in comparison 

with sole soybean. Nervertheless, abundance of aphids and 

thrips was more in soybean intercropped with pigeonpea in 

comparison with sole soybean.  
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