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Abstract 

Soybean (Glycine max) is a globally important crop, essential for food, feed, and biofuel production. However, its productivity 

is significantly threatened by a diverse range of insect pests. These pests including mainly gridle beetle, aphids, white fly, stink 

bug, bean leaf beetle, Spodoptera litura and soybean pod borers these cause economic looses by directly feeding on plant 

tissues, transmitting diseases, or affecting seed quality and yield. This review provides a comprehensive overview of soybean 

insect pests, including their diversity, identification, life cycle and ecology, with a focus on their impact across different 

soybean-growing regions. The dynamics of pest outbreaks are examined in the context of environmental factor like 

temperature humidity and soil. In addition to its integrated pest management approaches, encompassing biological control 

agents also included. Biocontrol agents are used to reduce insect pests of soybean. 
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Introduction 

Soybean (Glycine max L. Merril) is the most important 

leguminous crop which is native to east Asia. It is widely 

cultivated to for its edible seeds, which are rich source of 

protein and other nutrients are also present. The cultivation 

and use of soybean beginning in China in 3000 years ago, 

where they were considered, it is a sacred crop 

Krishnamurthy, Shivashankar, (1975) [30]. To the citizens of 

Japan, China, Manchuria, Korea, Philippines, and Indonesia, 

for centuries, soybean has meant to be grain, bread and oil. 

 This may be attributed to the reason, why in these 

countries, it has earned epithets like ‘‘Cow of the 

field’’ or ‘‘Gold from soil’ (Horvath, 1926) [23]. 

Diversity of soybean was more established in the 

West. China produced about 80 % of the world’s 

soybean in 1921 (Bisaliah 1988) [6]. Soybean was 

introduced from China in tenth century AD through 

the Himalayan routes, and also brought in via Burma 

(now Myanmar) by traders from Indonesia in our 

country.  
Most Lepidoptera are primarily defoliators, such as the 

soybean looper, Chrysodeixis includens (Walker), and 

velvet bean caterpillar, Anticarsia gemmatalis (Hübner). 

Although these defoliators occur frequently in soybeans, 

management action is not always warranted, as soybeans 

generally tolerate low levels of defoliation (Haile et al., 

1998) [23] 

Helicoverpa armigera (Hubner) is a major pest of soybean 

(Naseri et al., 2009) [35] with many crops attacking more 

than 60 plant species belonging to more than 47 families 

(like as soybean, sorghum, maize, cotton, groundnuts, 

cowpea, tomato and green pepper sunflower). 

In this review analysis, various aspects of soybean insect 

pest fauna are included such as: 1. Identification of insect 

pest of soybean; 2. Nature of damage of insect pest of 

soybean; 3. Life cycle of major Insect pest of soybean 4. 

Meteorological effects on insect pest of soybean; 5. 

Biological control of insect pest of soybean; 6. Effect of 

insect pest fauna on yield production of soybean has been 

included in this review study. 

 

Identification of insect pest  

Insects’ pests can be identified by their color, shape, and 

other features. Traditionally to identify insect-pest different 

morphological traits are used. (Jinbo et al., 2011) [27]. 

Identifications which are based on shape and structure are 

mostly challenging and consume more time. (Barrett and 

Hebert, 2005). With the help of routine taxonomy immature 

life stage like juveniles, early instar and pupae are not 

identified so most of the morpho taxonomic keys are used 

for the analysis of adults only (Barrett & Hebert, 2005). 

Adaptive flexibility often complicates the process of 

identifying and classifying living organisms. (Murugan et 

al., 2016). Undescribed species are also challenging to 

identify on the basis of shape and outer structure. Moreover, 

high level of experience is requisite for the better use of 

morphological keys (Ball and Armstrong, 2006). 

Garg et al., (2014) [17] reported infestation of Girdle beetle 

on kharif season crop particularly they done their work on 

black gram, cowpea, Cluster bean, pigeon pea, Indian bean 

and soybean, investigation indicated that no incidence was 

observed on black gram, whereas maximum incidence and 

stem boring were recorded in soybean. Kushram, (2016) [32] 

identified O. brevis, S. litura, C. acuta, B. tabaci, E. kerri 

and Thrips tabaci were cause the severe damage in soybean 

crop. Along with this they also reported some other species 

of insect-pest of soybean. Das, (1998) [15] recorded two most 

serious insect-pest of soybean which is hairy caterpillar and 

stem fly by these species mostly defoliation of leaves 

occurred and Biswas, (2008) [5, 8] investigate in Gazipur and 

recorded almost 35 most important species of insect-pest of 

soybean. Biswas et al., (2001) reported two major defoliator 

species of insect-pest of soybean which is leaf roller (L. 

indicata) and hairy caterpillar (S. obliqua) by these two-

insect pest damage occurs to leaves about 60-80 percent.
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Some insects-pest of soybean 

 

    
 

Stem fly  Gridle Beetle  Tobacco Caterpillar  Green Stink bug 

 

Kaul and Das, (1986) investigate in Bangladesh on insect-

pest of soybean crop, they found 14 species of insect pest 

damaging to soybean, among these, hairy caterpillar, 

cutworm, leaf roller (L. indicata F.) and bug (N. viridula L.) 

were recorded as major pests. Also they recorded that larva 

of Spodoptera species was present in maximum number this 

can lead to severe yield loss in soybean crop due to their 

polyphagous nature. In reproductive stage of soybean 

Spodoptera litura (F.) and S. exigua (Hübner) (Lepidoptera: 

Noctuidae) are the two important defoliators. Larvae can 

cause severe damage to the leaves and devasting them due 

to their highly polyphagous nature in the reproductive stage 

in soybeans (Chattopadhyay et al., 2019) [11]. 

 

Nature of damage of insect pest of soybean 

Insect pests can damage soybean by destroying leaves, pods, 

or stem. This damage can affect the plants’ ability to 

photosynthesize. The tobacco cutworm (Lepidoptera: 

Noctuidae) is highly polyphagous. Girdle beetle, 

(Obereopsis brevis) as a leading stem borer, it causes most 

of damage to the stem of soybean plant, it has been recorded 

that species of adult Gridle beetle can cause holes in petiole 

and maximize harvest reduction (Chaudhary et al., 2014) 
[10]. 

G.C Biswas, (2001) observed the feeding nature of larva of 

S. obliqua, investigation revealed that first and second instar 

of larva occurred in maximum numbers and cause the leaves 

defoliation. After that third instar of the larva dispersed 

from the leaves of one plant to next plant. and leads the 

damage of leaves, shoot and flowers. RS Chouhan et al., 

(2019) [12] reported that the maggot of stem fly caused 

serious damage to the plants and it entered the stem through 

the leaf petiole and damage the stem tunneling. Plants which 

are affected from stem tunneling shows the reddish color. 

Stink bug attack is mainly occurred in soybean pod-filling 

period Duncan and Walker,1968 [14]; Panizzi et al., 1979; 

Brier and Rogers, (1991) and these stink bug affect Soybean 

seed and lowers the quality of seeds. Beatriz S. Correa-

Ferreira, Joacir de Azevedo (2002) [4] Grasshoppers affect 

both leaves and stem but prefer more digestible and 

nutritious leaves, as long as sufficient leaf tissue remained 

(as in oats and barley). Less densities of grasshoppers do not 

lead to the stem damage, so stems are less affected by 

grasshoppers. (Sultan et al., 2003). In soybean, defoliation 

up to 33% has been recorded to be tolerated with less impact 

on crop, although this depends on interactions with other 

environmental factors (such as soil moisture and soil 

fertility) (Pedigo et al., 1986 [37]; Haile et al.,1998) [23] The 

bean leaf beetle larva prefers stage feeding on the root 

system, and after a few weeks the larva grown in adults 

leads to feed on collective leaves of soybean crop. (Ronalad 

et al., 2014) 

 

Life cycle of major Insect pest of soybean 

The S. literal has a complete life cycle containing four 

stages viz., egg, larva, pupa and adult. It undergoes six 

larval instars, pre-pupa and pupal stages before attaining the 

adult stage. The larva passed through six instars. The key 

character to identify S. literal is adults were medium sized 

moth, with dark colored forewings and light-colored hind 

wings. (Solanki et al. 2022,) [43]. The eggs are deposits by 

female moth on the underneath of soybean foliage. 

(producing around 600 eggs) development of eggs will take 

around 3 days in these three days eggs hatch and after that 6 

larval stage occur. Complete development of eggs into adult 

will take time-period of four weeks. (soybean research and 

information network). Soybean aphids produced two 

wingless generations followed by a winged generation in 

early spring. (soybean research and information network). 

 

Meteorological effects on insect-pest of soybean 

Meteorological factors (temperature, humidity, soil) play a 

significant role in the ecology and management of insect 

pests of soybean Brahman et al., (2018) [2] and Jat et al., 

(2017) [28] reported correlation of temperature with insect-

pest species, they recorded that less temperature exhibited 

high population of larva of H. armigera this shows positive 

correlation.  

Gadhiya et al., (2014) [18] recorded effect of temperature on 

insect-pest of soybean, they revealed that larval population 

of H. armigera shows positive correlation at maximum, 

minimum and mean temperature. 

Kumar, (2014) showed that tomato fruit borer larval 

population increase at minimum temperature and 

evaporation. Kujur, 2011 [31] reported peak activity of insect-

pest population during the month of august and September. 

They recorded peak activity of Gridle beetle species in the 

month of September and highest activity of S. litura and C. 

acuta in the month of august. 

Punithavalli et al., (2013) [39] recorded highest activity of 

Spodoptera litura in the month of September. They found 

that optimum temperature and humidity will leads the 



International Journal of Entomology Research www.entomologyjournals.com 

170 

maximum numbers of eggs and larva. Sonkamble and Rana 

(2019) recorded that the larval population of Spodoptera 

litura increase during the month of September and then 

decreases gradually. Suyal et al., (2018) [41] observed that 

population of Spodoptera litura and Spilosoma obliqua 

present in highest number during the month of august and 

first week of September. They revealed that meteorological 

factors like temperature and humidity shows correlation 

with the population of these larval species. (Wardle et al., 

2004) [46]. Gridle beetle positively correlated with relative 

humidity and with maximum temperature population of 

Gridle beetle decreases. (Patel et al., 2019) [38].  

 

Bio-control agent of insect pest of soybean 

Integrated Pest Management (IPM) is a holistic approach to 

control pests and diseases in soybean production. IPM 

involves using a combination of techniques like crop 

rotation, chemical control and most important bio-control 

agents. Peshin et al., (2009); Way & van Emden, 2000, 

Emden & Peakall, (1996) stated that in IPM method 

biocontrol agents done the great job at lower cost they 

revealed that biocontrol agents can significantly reduce the 

pest population naturally. (Bateman, 2003), which includes 

predatory insects, bird, parasitoids, and pathogens. 

Biocontrol agents are living organism or their by-products 

that are used to control pests and diseases. Biocontrol agents 

also refer as natural enemies, these agents done great job in 

the agroecosystem of various crop. These agents reduce 

insects-pest population and increase yield production. 

(Miguel A. Altieri et al.,2024). 

For the management of stink bugs augmentative biological 

control (ABC) is one of the effective method. for building a 

more stable soybean crop ecosystem, introduce Telenomus 

podisi, this can reduce the population of stink bugs. (Adeney 

de F. Bueno et al., 2024). The victory of biological control 

shows the natural enemies, hosts and their prey. (Robert F. 

Luck 1990) [33]. Biological control method includes 

predatory insects, parasitoids and breeding of natural 

enemies. Birds play a vital role in controlling insect pest 

populations in agriculture, horticulture, forestry, and our 

environment. (Halder and Seni, 2021) [19, 20]. Birds can be 

effective and crucial in managing insect-pest population, 

insectivorous birds can consume around 400–500 million 

tonnes of insect prey each year, according to Nyffeler et al., 

(2018) [36] with nearly 28 million tonnes (7 per cent of total) 

coming from agricultural areas. Uses of birds as biocontrol 

agents can lead to lower use of pesticides improve water 

quality, save time, provide valuable habitats. (Halder et al., 

2021) [19, 20]. Integrated Pest Management (IPM) concepts 

are now popular in farmers and this can lead to manage the 

insect-pest population naturally. Insectivorous birds feed on 

variety of insect-pests. Weevils are eaten by the Indian tree 

pie (Dendrocitta vagabunda), whereas aphids and other 

soft-bodied insects are eaten by the Large-pied wagtail 

(Motacilla maderaspatensis) and the Tailor bird 

(Orthotomus sutorius) (Verghese and Sriharan, 1993). 

 

Effect of Insect Pest Fauna on yield Production of 

Soybean Crop 

Insect pests can significantly impact soybean yield 

production. Effect of these insect-pest on the yield of 

soybean crop recorded worldwide. (Wrather et al., 2001) [47] 

recorded that in 2006 in the southern region of United 

States, disease losses occurs severely (Koenning, 2007) [29]. 

Insect-pest damage mostly shoot apical system (includes 

leaves. Flowers, stem) and root system. (Higley, 1994) [22] 

and this cause severe damage to the yield and lowers the 

quality of seeds. Mostly this type of damage caused by pod 

or seed feeders, which include various stink bugs, corn 

earworm, bean leaf beetle, grasshoppers, several 

armyworms, and sometimes high population densities of 

soybean looper and velvet bean caterpillar (Steffey et al., 

1994; Turnipseed, 1976; Hammond et al., 1991 [21]; Zeiss 

and Klubertanz.,1994) [49] during early to mid-reproductive 

stage pod feeding insects can leads to yield loss and downs 

the seed quality. (Smith & Bass, 1972) [42]. When insect pest 

infection occurs during vegetative and reproductive growth 

period content of Linoleic and linolenic acids decrease in 

soybean crop (Todd et al., 1973) [45]. Damage caused by 

stink bug population can leads to discolor the seed and 

lowers the quality of seeds. (Miner, 1966) [34]. Storage form 

of soybean is susceptible to many insect-pest population like 

Bean leaf beetle and many species of Grasshoppers 

(Hammond, 1996 [21]; Smelser & Pedigo, 1992; Turnipseed, 

1976). Two insect-pest species of soybean aphid, Aphis 

glycines, reported as serious insect-pest because of its 

population density and it can convey a wide spectrum of 

plant disease. (Wu et al., 2004) [48]. 

Discovery of soybean aphids firstly reported in Minnesota 

in 2006 and now it continuously extended in the region of 

U.S (Ragesdale et al., 2004) [40] 

 

Conclusion 

Soybean [Glycine max (L.) Merrill] has high range of 

nutrients and provides a spectrum of protein, essential 

vitamins, minerals and micronutrients. Soybeans are rich in 

protein and it has content of 28-30 grams protein per 100 

grams along with protein content soybean is also rich in fat 

mostly in unsaturated fats. Soybean also contain high 

amount of carbs (almost 30-45 gram per 100 grams), fibers 

and other micronutrients like vitamin k, folate, manganese, 

copper, phosphorus. Soybean is a major crop of kharif 

season but it also grown in rabi. It majorly grown in 

Madhya Pradesh, Maharashtra, Rajasthan, Chhattisgarh, 

Andhra Pradesh and Karnataka. Soybean crop is prone to 

many pests attack but it majorly attacked by insect pest like 

defoliators, gridle beetle, tobacco caterpillar, green 

semilooper, aphids, stem fly, grasshopper, stink bug, jassids, 

etc. Infestation of these pest affect yield of soybean 

production significantly and also lower the quality of seed 

grains. Abiotic factors like (temperature, humidity, soil, 

rainfall) also play crucial role in life cycle of insect pest 

fauna. For example, Gridle beetle shows negative 

correlation with high temperature and positive correlation 

with high humidity and white fly shows maximum 

population density with water shortage. To manage the 

insect pest population integrated pest management is an 

excellent approach it includes variety of methods one of 

them a traditional natural method is biocontrol agents like 

predatory insects, birds, viruses, fungi, bacteria and many 

more. These agents can control insect pest population, 

disease management, improve soil health, improve crop 

quality and maximize yield production. 
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