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Abstract 

Study on predatory heteropteran water bugs from four different sites of rice fields in east Vidarbha during Rabi and kharif 

seasons from 2021 to 2023 by quadrant method. These were Limnogonus fossarum (Fabricius), Hydrometra species, 

Microvelia douglasi (Scott) and Anisops ogasawarensis (Matsumura). These water bugs were first recorded in the field at 

about 15 DAT (day after transplantation) and high abundance were found at 30 DAT during Rabi and kharif seasons. Density 

of all water bugs was high in both the kharif and Rabi season in all study sites. Among four water bugs, A. ogasawarensis was 

found to be the most abundant in all study sites of rice fields of east Vidarbha. 
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Introduction 

Heteroptera is a diverse group of insects that have adapted 

to a wide variety of habitats, including terrestrial, aquatic 

and semi-aquatic environments. (Richards and Davies, 

1979) [12].  

Heteroptera are major predators on crop pests and are useful 

biological control agents (Schaefer and Panizzi, 2000 and 

Triplehorn and Johnson, 2005) [14, 15]. Predatory bugs feed on 

the eggs, immature stages, and adults of injurious pest 

insects and control pest populations naturally (Schaefer, 

1996; De Clercq, 2000) [3, 13]. In recent years predatory bugs 

received more attention due to naturally controlled pest 

populations in fields. Some attempts have been made to 

study population fluctuation of predatory water bugs in 

different regions of India like Tamil Nadu (Kandiben et al., 

2007). Rice is the most important staple food crop for more 

than 65% of world population and two third of India 

populations. The rice crop is infested by various pests, 

causing low yield (Mathur et al., 1999) [7]. To know 

naturally available rice pest enemies, an attempt has been 

made and studied the abundance of predatory heteropteran 

water bugs in rice fields in east Vidarbha. 

 

Materials and methods 

The present study was carried out in the east Vidarbha 

region of Maharashtra state, India. East Vidarbha lies 

between the latitudes 190.56’ and 210.38’ north and 

longitudes 790.17’ and 800.42’ east and includes four 

districts namely Gondia, Bhandara, Gadchiroli and 

Chandrapur  

Samples were collected during both rabi (February- May) 

and kharif (July- November) crop seasons of rice fields from 

2021 to 2023 by frequent field visit at an interval of 15 days. 

Total four sites, from east Vidarbha Maharashtra, were 

selected for study. Fields selected with a common variety of 

rice in this region. About one hectare fields were fixed for 

study of bug abundance. Morning hours were preferred for 

sample collection in all experimental fields. From 15 days 

after transplantation (DAT) observation was started and 

continued till up to the harvesting of crops.  

For the study of abundance, the quadrat method was used, 

1×1 m quadrat placed in a selected field in 5 different spots 

(four in the corner and one in the center of the field) 

and each quadrat was observed properly. The collected 

insects were placed in a plastic container and brought to the 

laboratory for counting and preserved in 70% alcohol. 

Collected bugs were counted and data noted in the prepared 

table. The species diversity, abundance and evenness were 

calculated by using Past software. 

 

 
 

Fig 1: Map showing study sites in east Vidarbha region, 

Maharashtra 

 

Results  

Predatory heteropteran water bugs Limnogonus fossarum, 

Hydrometra species, Microvelia douglasi and Anisops 

ogasawarensis were collected from four sites of rice fields 

in east Vidarbha during rabi and kharif seasons from 2021 

to 2023. Water bugs L. fossarum, Hydrometra sp., M. 

douglasi and A. ogasawarensis were first recorded in the 

field at about 15 DAT during both the seasons (rabi and 

kharif) and high abundance of these water bugs was found 

at 30 DAT in both the seasons. After that the population of 

bugs started to decline. Among four water bugs, A. 

ogasawarensis was found to be the most abundant in all 
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study sites of rice fields of east Vidarbha. All water bugs 

show higher abundance in kharif season than rabi season 

except Hydrometra species, which show high abundance in 

rabi season. Predatory water bugs L. fossarum and M. 

douglasi feed on rice major pests, brown planthoppers, 

leafhoppers and moths. Hydrometra sp., and A. 

ogasawarensis feed on dipteran flies and their larvae. 

Among these four predatory water bugs L. fossarum and M. 

douglasi have more economic importance in the rice field.  

Water bug L. fossarum (Family: Gerridae) recorded the 

highest number during kharif season 4.6 ± 0.9 bugs/ m222 

and 4 ± 0.05 bugs/ m222 during rabi season in Gadchiroli 

district. In kharif season Hydrometra species (Family: 

Hydrometridae) was recorded highest population 3.2 ± 0.8 

bugs/ m222 at about 30 DAT in Gondia district and in rabi 

season the highest number was recorded 6 ± 0.08 bugs/m22 

in Chandrapur district. In kharif season water bug M. 

douglasi (Family: Veliidae) the highest number was 

recorded approximately, 15.9 ± 0.8 bugs/ m222 in Gadchiroli 

district and in rabi season the highest number was recorded 

8.4 ± 0.01 bugs/ m222 in Bhandara district. In kharif season 

abundance of water bug A. ogasawarensis (Family: 

Notonectidae) were highest and recorded 22.3 ± 0.7 bugs / 

m222 in Gondia district while, in rabi season the highest 

number was about 14.8 ± 0.5 bugs/m2 in Bhandara district. 

The number of water bugs was directly proportional to 

availability of water in the rice field. The abundance of 

heteropteran bugs in rice fields during kharif and rabi season 

was summarized in Tables (1 to 4) and (Figure 1, 2). 

During the present study, Simpson index of diversity, 

Shannon diversity index and Evenness were used to assess 

diversity, abundance and evenness of heteropteran bugs in 

rice fields of four different sites of east Vidarbha during rabi 

and kharif seasons (Table 5). The Simpson index of 

diversity, the Shannon diversity index and Evenness of 

different species of predatory heteropteran bugs in rice 

fields during kharif season were between 0.52 ± 0.04 to 0.64 

± 0.05, 0.99 ± 0.15 to 1.18 ± 0.01 and 0.67 ± 0.06 to 0.81 ± 

0.01 respectively in 4 districts of east Vidarbha. Similarly, 

the Simpson index of diversity, the Shannon diversity index 

and Evenness of different species of predatory heteropteran 

bugs in rabi season were between 0.69 ± 0.01 to 0.70 ± 0.02, 

1.23 ± 0.03 to 1.31 ± 0.12 and 0.89 ± 0.05 to 0.91 ± 0.01 

respectively in 4 districts of east Vidarbha. 

 

Discussion 

During the present study, four water bug species 

Limnogonus fossarum, Hydrometra species, Microvelia  

douglasi and Anisops ogasawarensis were first recorded in 

rice fields at about 15 DAT (day after transplantation) 

during both seasons (rabi and kharif). According to 

Ponraman et al., (2016) [11], The abundance of Hemiptera 

was high in the 2nd week of plantation and reduced 

gradually onwards towards the harvesting of crops. Odum 

(1971) [10] recorded that diversity of insects was high during 

the early phase of plantation. Adequate amounts of water in 

the paddy fields show high abundance of aquatic insects, 

especially from July to August (Nakanishi et al., 2009) [6]. 

In present study the highest abundance is recorded in the 

month of August in kharif season and in the month of 

February during rabi season 30 DAT. Diversity of predatory 

bugs were slightly different in both crop seasons of rice 

(kharif and rabi).  

According to Batzer and Wissinger (1996) [2], the population 

of aquatic insects in rice fields tends to extend with the 

hydro-period. Major responsible factor behind the decrease 

in aquatic insects inhabiting rice fields was the quick 

increase of midsummer drainage (Aoda et al., 2013; 

Ichikawa, 2008) [1, 4]. Similar observations were recorded in 

present study and found decreased number of aquatic insects 

after February as summer onset in east Vidarbha. According 

to Kandiben et al., (2007), among four aquatic predatory 

heteropteran bugs L. fossarum was the most dominant 

species in the rice field of Tamil Nadu. Similarly, Family 

Gerridae reported the highest abundance during the maturity 

stage (Norazliza et al., 2016) [9]. In the present study, 4 

aquatic bugs were noticed and among them A. 

ogasawarensis was found most abundant and dominated on 

other predator species in both the seasons of rice crop may 

be due to different climatic conditions of east Vidarbha 

favorable to A. ogasawarensis. Abundance of water insects 

in paddy fields is highly interrelated with water parameters 

(physical and chemical properties of water) instead of 

abundance of insect pests, climatic factors and plant traits 

(Norazliza et al., 2016) [9]. 

It concluded that the field research showed that all water 

bug densities were high in both kharif and rabi season in 

east Vidarbha. These predatory bugs feed on various pests 

of rice crops and manage insect pest populations naturally 

through their relative density and abundance. If we 

introduce bugs as pest control agents, it will be one of the 

best examples of naturally controlling pest populations 

without using harmful pesticides and insecticides that are 

hazardous for our environment. 

 

    
Limnogonus fossarum  Hydrometra species  Microvelia douglasi  Anisops ogasawarensis 

 

Fig 2: Predatory heteropteran water bugs in rice field during survey 
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Table 1: Abundance of heteropteran bugs in rice fields during kharif seasons in Gondia and Bhandara districts 
 

M W DAT 
Mean population of bugs/m2(Gondia)  Mean population of bugs/m2( Bhandara) 

Lim Hyd Mic Ani Lim Hyd Mic Ani 

Aug. I 15 3.1 ± 0.04 1.8 ±0.06 3.7 ± 0.2 10.8 ± 0.2 2.4 ±0.08 2.4 ±0.05 9.3 ± 0.4 15.4 ±0.9 

Aug. III 30 4.1 ±0.01 3.2 ± 0.8 12.2 ±0.4 22.3 ± 0.7 2.7 ±0.04 2.7 ±0.08 11.8 ± 0.3 19.7 ±0.7 

Sep. I 45 3.6 ± 0.06 1.7 ± 0.01 8.1 ±0.21 11.5 ± 0.1 1.1 ±0.28 0.8 ±0.09 1.5 ± 0.05 7.4 ±0.11 

Sep. III 60 2.2 ± 0.05 0.9 ± 0.04 3.2 ±0.16 6.1 ± 0.30 1.5 ±0.26 0.5 ±0.02 0.9 ± 0.04 5.8 ±0.05 

Oct. I 75 1.1 ± 0.09 0.5 ±0.02 2.6 ±0.09 2.7 ±0.32 1.3 ±0.01 0.5 ±0.01 0.9 ± 0.12 4.8 ±0.01 

Oct. III 90 0.7 ± 0.03 0.5 ±0.05 1.0 ±0.12 1.7 ±0.08 0.9 ±0.05 0.4 ±0.06 0.8 ± 0.07 3.5 ±0.12 

Oct. V 105 0.4 ± 0.01 0.4 ±0.05 0.6 ± 0.08 1.1 ±0.05 0.6 ±0.02 0.2 ±0.08 0.15 ±0.03 1.2 ±0.01 

Nov. II 120 00 00 00 00 0.1± 0.01 00 00 00 

Abr: M- Month, W- Week, DAT- Days after transplantation, Lim- Limnogonus fossarum, Hyd- Hydrometra sps., Mic- Microvelia 

douglasi and Ani- Anisops ogasawarensis 

 

Table 2: Abundance of heteropteran bugs in rice fields during kharif seasons in Gadchiroli and Chandrapur districts 
 

M W DAT 
Mean population of bugs/m2( Gadchiroli)  Mean population of bugs/m2( Chandrapur) 

Lim Hyd Mic Ani Lim Hyd Mic Ani 

Aug III 15 2.4 ± 0.06 0.8 ± 0.01 3.4 ± 0.3 5.5 ±0.06 2.0 ± 0.01 1.4 ±0.06 2.3 ± 0.2 14.1 ±0.7 

Aug V 30 4.6 ± 0.9 1.8 ± 0.14 15.9 ±0.8 19.4 ±0.2 2.8 ± 0.08 1.3 ±0.14 9.3 ±0.12 15.6 ±0.06 

Sep III 45 3.4 ± 0.01 1.4 ± 0.31 14.3 ±0.8 16.1 ±0.5 0.9 ± 0.14 0.4 ±0.08 1.9 ±0.05 11.9 ±0.03 

Sep V 60 3.2 ± 0.12 0.6 ± 0.04 2.5 ±0.06 10.8 ±0.3 3.4 ± 0.16 0.7 ±0.02 1.4 ±0.01 11.3 ±0.08 

Oct III 75 1.6 ± 0.10 0.5 ± 0.08 1.8 ±0.04 5.2 ±0.07 1.1 ± 0.05 0.5 ±0.01 1.3 ±0.28 5.3 ±0.05 

Oct V 90 2.0 ± 0.08 0.7 ± 0.01 1.2 ±0.08 4.4 ±0.05 1.2 ± 0.06 0.6 ±0.07 00 3.1 ± 0.05 

Nov II 105 1.6 ± 0.14 00 0.7 ±0.09 1.6 ± 0.01 00 00 00 00 

Nov IV 120 0.4 ± 0.08 00 00 00 00 00 00 00 

 

Table 3: Abundance of heteropteran bugs in rice fields during rabi seasons in Gondia and Bhandara districts 
 

M W DAT 
Mean population of bugs/m2( Gondia)  Mean population of bugs/m2( Bhandara) 

Lim Hyd Mic Ani Lim Hyd Mic Ani 

Feb. II 15 1.4 ±0.01 2.0 ± 0.08 2.8 ±0.02 8.8 ±0.1 2.0 ±0.02 3.2 ±0.05 3.2 ±0.4 8.0 ±0.4 

Feb. IV 30 2.8 ±0.03 4.4 ±0.01 7.2 ±0.33 10.4±0.1 2.8 ±0.01 4.2 ±0.14 8.4 ±0.01 14.8 ±0.5 

Mar. II 45 1.2 ±0.05 2.8 ±0.04 5.2 ± 0.05 7.4 ±0.01 0.8 ±0.04 4.4 ±0.06 5.6 ±0.05 10.2 ±0.4 

Mar. IV 60 1.2 ±0.02 1.8 ±0.03 2.6 ±0.02 3.2 ±0.04 2.2 ±0.06 3.8 ±0.02 1.4 ±0.10 8.0 ±0.8 

Apr. II 75 0.8 ±0.03 1.6 ±0.05 1.2 ±0.01 1.2 ±0.02 1.0 ±0.01 2.6 ±0.01 1.2 ±0.12 2.2 ±0.25 

Apr. IV 90 1.0 ±0.04 0.8 ±0.01 0.6 ±0.04 1.2 ±0.03 1.2 ±0.05 1.4 ±0.05 0.8 ±0.05 0.6 ±0.05 

May II 105 0.6 ±0.01 00 00 00 0.2 ±0.08 0.6 ±0.03 00 00 

May IV 120 00 00 00 00 00 00 00 00 

 

Table 4: Abundance of heteropteran bugs in rice fields during rabi seasons in Gadchiroli and Chandrapur districts 
 

M W DAT 
Mean population of bugs/m2(Gadchiroli) Mean population of bugs/m2( Chandrapur) 

Lim Hyd Mic Ani Lim Hyd Mic Ani 

Feb. II 15 3.2 ± 0.01 3.0 ± 0.4 4.0 ±0.2 7.8 ±0.3 1.6 ± 0.05 2.8 ± 0.6 2.8 ±0.05 7.2 ± 0.2 

Feb IV 30 4.0 ±0.05 4.8 ± 0.3 6.2 ±0.15 12.6 ±0.2 2.6 ± 0.01 6.0 ± 0.08 5.4 ± 0.1 12.4 ±0.2 

Mar. II 45 2.0 ± 0.05 3,2 ± 0.01 4.2 ±0.08 8.2 ±0.04 1.0 ± 0.08 5.2 ± 0.01 3.2 ± 0.24 6.2 ± 0.01 

Mar. IV 60 2.0 ± 0.02 3.2 ± 0.05 2.4 ±0.04 6.6 ±0.12 0.8 ± 0.14 1.6 ± 0.05 1.6 ± 0.04 3.2 ± 0.05 

Apr. II 75 1.2 ± 0.01 2.8 ± 0.05 2.4 ±0.05 2.4 ±0.08 0.8 ± 0.16 1.2 ± 0.02 0.6 ± 0.08 1.0 ± 0.01 

Apr. IV 90 0.8 ± 0.04 2.2 ± 0.08 1.2 ±0.01 0.8 ±0.05 0.4 ± 0.24 1.2 ± 0.08 00 0.8 ± 0.02 

May II 105 0.2 ± 0.08 0.6 ± 0.04 00 00 0.4 ±0.01 0.8 ± 0.14 00 00 

May IV 120 00 00 00 00 00 00 00 00 

 

Table 5: Diversity indices applied on different study sites during rabi and kharif seasons 
 

Diversity indices 
Gondia District Bhandara District Gadchiroli District Chandrapur District 

Kharif Rabi Kharif Rabi Kharif Rabi Kharif Rabi 

Simpsons Index of diversity (1-D) 0.64 ± 0.05 0.70 ± 0.02 0.61 ± 0.01 0.70 ± 0.05 0.64 ± 0.05 0.70 ± 0.01 0.52 ± 0.04 0..69 ± 0.01 

Shannon diversity index (H) 1.18 ± 0.01 1..31 ± 0.12 1.12 ± 0.11 1.29 ± 0.08 1.16 ± 0.05 1.28 ± 0.03 0.99 ± 0.15 1.23± 0.03 

Evenness (J) 0.81 ± 0.01 0.91 ± 0.01 0.76 ± 0.08 0.90 ± 0.02 0.79 ± 0.02 0.90± 0.05 0.67 ± 0.06 0.89 ± 0.05 
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Fig 2: Abundance of heteropteran bugs in rice fields during kharif seasons in east Vidarbha 

 

 
 

Fig 3: Abundance of heteropteran bugs in rice fields during Rabi seasons in east Vidarbha 
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