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ABSTRACT 
 

Nepomorpha and Gerromorpha are infraorders of order Hemiptera comprising aquatic and semiaquatic bugs. 

Besides being predators they are particularly important in agricultural fields as bio-control agents and bioindica-

tors. Studies on diversity of aquatic and semi aquatic Hemiptera bugs in agricultural fields are very rare in India. 

The study area Barak Valley though included in Indo Burma biodiversity hotspot region lacks documentation of 

hemipterans. Thus a study on their diversity and abundance in the large and old agricultural fields of Cachar 

(AF1), Karimganj (AF2) and Hailakandi (AF3) districts of Barak Valley were taken up. Collections were made 

seasonally by standard methods except when the systems were dry. A total of 30 species, 19 genera and 11 fami-

lies were recorded with the dominance of mostly Nepomorpha bugs. In AF1 and AF2 the preponderance of semi

-tolerant species of Micronectidae, Notonectidae and Pleidae implied disturbances in the field water to some 

extent. Whittaker plot, k-dominance plot, rarefaction curves figured out the temporal variation in the taxa rich-
ness and their assemblage in the three sites. Among all the sites, AF3 showed more stable habitat with highest 

species richness and lowest dominance. 
 

Key words: Aquatic and semiaquatic Hemiptera; Engelmann’s Scale; Heteroptera; k-dominance plot; Rarefac-

tion curve; Whittaker plot  

INTRODUCTION 
 

Nepomorpha and Gerromorpha are infraorders of subor-

der Heteroptera under order Hemiptera. Although stud-

ies on evolutionary history of these Hemiptera bugs are 

still in dispute, it is reported that, Nepomorpha diverged 

earliest as one of the seven infraorders of order Heterop-

tera in early Triassic period followed by its super-

families and families from middle Triassic to late Creta-

ceous period. On the other hand the infraorder Gerro-

morpha diverged during late Triassic and its super-

families had their origin in Jurassic period. The aquatic 

habitat was colonized by Nepomorpha in the Triassic 

and the Gerromorpha adapted to the semi-aquatic habitat 

in the early Jurassic period (Li et al., 2012). Thus in-

fraorder Nepomorpha includes all truly aquatic bugs. 

Gerromorpha are found on the water surface or associ-

ated with the water margin. It is also presumed that all 

families and possibly most subfamilies of water bugs 

were present long before the break-up of Gondwanaland 

(Hebsgaard et al., 2004; Damgaard & Zettel, 2014). 

Unlike other aquatic insects, nymphs and adults of these 

true bugs occupy the same habitat. They have character-

istic mouth part, called rostrum and their hemelytral 

wings which is half lathery on the base and membranous 

on the apical part. They are mostly predatory. They use 

their grasping forelegs to catch their pray and through 

their rostrum inject enzymes to poison it and suck the 

soft fluid materials out of the pray leaving behind the 

exoskeleton. They are found feeding on dipteral larvae, 

other insects, tadpoles etc. and thus act as an important    

  

*Corresponding Author’s E-mail: susmita.au@gmail.com 149 

bio-control agents (Ambrose et al., 1993); (Ohba & 

Nakasuji, 2006). They are also known as bioindicators                   

Skern et al., 2010); (Chessman, 2003); (Hodkinson & 

Jackson, 2005).  Among the aquatic insects, aquatic 

Hemiptera are the most numerous in the tropical region 
utilizing an exceptionally broad range of habitat and 

many species exhibit striking morphological adaptations 

for survival in their aquatic environment (Polhemus & 

Polhemus, 2007). Nepomorpha and Gerromorpha are 

found inhabiting all types of aquatic systems, lotic and 

lentic which are either perennial or temporary. They are 

also found in water filled agricultural fields but are 

mostly ignored (Lawler, 2001). 

 Barak Valley, situated in the southern part of 

Assam is included in the Indo-Burma biodiversity hot-

spot, well known for its species diversity and endem-

ism. Being one of the most biologically important re-
gion on this planet, this hotspot is also reported as one 

of the most threatened biodiversity hotspots in the 

world due to higher rate of resource exploitation and 

habitat loss (Chitale et al., 2014) resulting into biodiver-

sity loss (Tordoff et al., 2012). In spite of its impor-

tance, documentation on freshwater biodiversity in Indo

-Burma hotspot region is still in its infancy, mostly re-

stricted to Fishes, Reptiles, Amphibians and Odonata 

(Tordoff et al., 2012). Barak Valley region comprising 

three districts of Assam is blessed with several wetlands 

and low lying areas which are also used as agricultural 
fields for paddy cultivation. Paddy is the major crop 

cultivated in this region. The insect fauna in these agri-

cultural fields are composed of the resident, migratory 

and aquatic            



species (Kiritani, 2000) and based on their feeding strat-

egy they are grouped as grazers/decomposers, collectors 

and predators (Dudgeon, 1999). In spite of their ecologi-

cal (Whiteman & Sites, 2008); (Boda et al., 2015) and 

economic importance (Papacek, 2001) there is lack of 

information and documentation of these bugs in the agri-

cultural fields of Barak Valley. Thus in this paper we 

have inventoried the Nepomorpha and Gerromorpha 

species in agricultural fields of three districts of Barak 

Valley. Further we have investigated the spatial and tem-

poral variations in the diversity and abundance of these 

bugs during the study period.  

 

MATERIALS AND METHODS 
 

Study sites 
 

Barak Valley region comprising three districts viz. Ca-

char, Karimganj and Hailakandi is situated in the south-

ern part of Assam. Three large and old agricultural fields 

from the three districts were selected for this study 

(Figure 1). AF1 is the site from Arunachal, Cachar Dis-

trict (24˚51′28.95ʺ N and 92˚44′31.61ʺ E), AF2 is the site 

from Akbarpur, Karimganj district (24°51ʹ54.98ʺ N and 

92°18ʹ32.70ʺ E) and AF3 is the site from Chiparsangan, 

Hailakandi district (24°48ʹ61.6ʺ N and 92°35ʹ83.4ʺ E). 

AF1 depends entirely on rainfall for irrigation whereas 

AF2 is found connected to a narrow channel and AF3 is 

located near by a wetland that gets connected after rain-

fall. During the collection period AF1 and AF2 were 

found devoid of macrophytes as they are cleared regu-

larly by the owners but in AF3 weeds and some aquatic 

macrophytes were visible. 
 

Sampling method and Identification 
 

The sampling of Nepomorpha and Gerromorpha was 

done during pre-monsoon (March to May), monsoon               

  

(June to August) and post-monsoon (September to No-

vember) seasons during 2013 to 2014. Abbreviations 

used for seasons in this study are M13= monsoon 2013; 

PS13= post-monsoon2013; PR14= pre-monsoon 2014; 

M14= monsoon 2014 and PS14= post-monsoon2014. 
During winter 2013 and 2014 (December to February) 

and pre-monsoon 2013 systems were completely dry and 

thus collection could not be done. A D-shaped nylon net 

(mesh opening: 500 μm; diameter: 60 cm; depth: 50 cm) 

with adjustable handle was used for the collection. 

Aquatic insects were searched vigorously by disturbing 

the aquatic vegetation and the net was swept through it 

for 1 minute. The effort in sampling was standardized by 

restricting the collection for 3 minutes for one replicate. 

Three such replicates constitute one sample. The sorted 

samples were then preserved in 70% ethanol 

(Subramanian & Sivaramakrishnan, 2007). 
 Identification of the collected specimens were 

done under a stereozoom-trinocular microscope using 

standard taxonomic keys (Bouchard, 2004); (Cheng, et 

al., 2001); (Nieser, 2004); (Nieser & Chen, 2005); 

(Winterbourn & Gregson, 1981); (Polhemus & Polhe-

mus, 2013) and consulted the checklists (Thirumalai, 

1989; 1994; 1999; 2002; 2007); (Thirumalai & Rad-

hakrishnan, 1999). 
 

Data analyses 
 

Diversity indices namely, Shannon Wiener Diversity 

index, Evenness index and Berger Parker index of domi-

nance were computed and compared. Accumulation 

curve, k- dominance curve and rarefaction curves were 

used for understanding their diversity, richness and abun-

dance. The infraorder level and family level relative 

abundance (RA) were studied using RA of the Nepomor-

pha and Gerromorpha species. Dominance status was 
determined using the Engelmann’s Scale (Engelmann, 

1978). 
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Figure 1.  Part of Indo-Burma Biodiversity Hotspot in Northeast India (Tordoff et al., 2012) and map of Barak 

Valley region (Saha and Gupta, 2018) showing three study sites AF1, AF2 and AF3 



RESULTS  
 

A total of 30 species belonging to 19 genera and 11 

families of Heteroptera were recorded during the study 

period that included 19 Nepomorpha species belonging 

to 9 genera, 7 families, and 11 Gerromorpha species be-

longing to 10 genera and 4 families. Among the three 

agricultural fields, highest number of taxa was found in 
AF3 with 25 species, 15 genera and 8 families.  AF1 

recorded 23 species 15 genera and 9 families and AF2 

recorded 23 species, 13 genera and 9 families (Table 1).  

The seasonal and temporal variations in the taxa richness 

of these aquatic and semiaquatic Hemiptera and rainfall 

in the three agricultural fields are shown in Figure 2. 

Temporally and spatially, taxa richness was found higher 

in AF3 in all the season except during pre-monsoon 

2014. The highest richness was recorded during mon-

soon 2013.  AF1 also recorded higher taxa richness dur-

ing monsoon 2013. In contrary, AF2 recorded higher 
species richness during monsoon 2013 and higher genera 

and family richness during post-monsoon 2014. Similar 

to AF3, AF2 also recorded lower taxa richness during     

  

pre-monsoon 2014, whereas in AF1, taxa richness was 

lowest during post monsoon 2013. 

 The relative abundance (RA) values of the two in-

fraorders and different families of Hemiptera (Figure 3) 

showed the dominance of Gerromorpha only in AF1 dur-
ing post-monsoon2013 and in AF3 during monsoon 2013 

and post-monsoon 2013.  Among the three agricultural 

fields, AF3 was found to inhabit higher Gerromorpha 

population during these two seasons of 2013 whereas in 

rest of the seasons of 2014 dominance of Nepomorpha 

were recorded. In contrast, AF2 recorded the dominance 

of Nepomorpha throughout the collection. The presence 

of family Micronectidae was common in all the sites and 

seasons. According to the Engelmann’s scale 

(Engelmann, 1978), if RA is more than 31.7%, the taxon 

is interpreted as the eudominant taxon in that system.  

 The temporal and spatial variations in the RA of all 
the recorded species during the study period is shown in 

Figure 4. The eudominant species recorded in the three 

agricultural fields during the study are shown in Figure 5. 

In AF1 Micronecta siva, Anisops breddini and Mi-

cronecta scutellaris were found eudominant during                     
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  Families Species AF1 AF2 AF3 

 

Micronectidae 

Micronecta scutellaris scutellaris (Stål, 1858) √ √ √ 

Micronecta siva (Kirkaldy,1897) √ √ √ 

Micronecta haliploides (Horvath, 1904) √ √ √ 

Micronecta ludibunda (Breddin, 1905) √ √ √ 

Corixidae Sigara paivai  (Lundblad,1928) √ √ - 

Notonectidae 

Anisops niveus (Fabricius, 1775) √ √ √ 

Anisops breddini (Kirkaldy, 1901) √ √ √ 

Anisops kuroiwae (Matsumura, 1915) √ √ - 

Anisops bouvieri (Kirkaldy, 1904) - √ √ 

Nychia sappho (Kirkaldy, 1901) √ - √ 

Nepidae 

Ranatra varipes (Stal, 1861) √ √ √ 

Ranatra gracilis (Dallas , 1850) √ √ √ 

Ranatra longipes (Stal, 1861) √ √ √ 

Ranatra spinifrons (Montandon, 1905) √ √ - 

Laccotrephes ruber (Linnaeus, 1764) - √ √ 

Belostomatidae Diplonychus rusticus (Fabricius, 1781) √ √ - 

Helotrophidae Tiphotrephes indicus (Distant, 1910) - √ - 

Pleidae 
Paraplea liturata (Fieber, 1844) √ √ √ 

Paraplea frontalis (Fieber , 1844) - √ √ 

Gerridae 

Gerris adelaidis (Dohrn, 1960) √ √ √ 

   

Neogerris parvula (Stal, 1859) - √ √ 

Trepobates sp. √ √ √ 

Rhagadotarsus anomalus (Breedin, 1905) √ - - 

Limnogonus nitidus (Mayr, 1865) √ - √ 

Hydrometridae Hydrometra greeni (Kirkaldy,  1898) - - √ 

Mesoveliidae 
Mesovelia horvathi (Lundblad, 1934) - - √ 

Mesovelia vittigera (Horvath,  1895) √ - √ 

Veliidae 

Microvelia sp. √ √ √ 

Baptista sp. √ - √ 

Pseudovelia lundbladi √ √ √ 

Table1. Distribution of Nepomorpha and Gerromorpha (Order: Hemiptera) community in the three agricultural 

fields of Barak Valley, Assam 
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Figure 2. Temporal and spatial variations in taxa-richness of Nepomorpha and Gerromorpha (Hemiptera) in 
AF1, AF2 and AF3 with rainfall data in secondary axis, during M13=monsoon 2013; PS13=post-monsoon2013; 

PR14= pre-monsoon 2014; M14=monsoon 2014; PS14=post-monsoon 2014. 

Figure 3. Temporal and spatial variations in the relative abundance of the two infraorders and different families 
belonging to them in AF1, AF2 and AF3 duringM13=Monsoon 2013; PS13=Post-monsoon 2013; PR14= pre-

monsoon 2014; M14=Monsoon 2014; PS14=Post-monsoon 2014. 

Figure 4. Temporal and spatial variations in the relative abundance of Nepomorpha and Gerromorpha species in 
AF1, AF2 and AF3 duringM13=Monsoon 2013; PS13=Post-monsoon 2013; PR14= pre-monsoon 2014; 

M14=Monsoon 2014; PS14=Post-monsoon 2014. 
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post-monsoon 2013, 2014 and monsoon 2014, respec-

tively. In AF2, Micronecta siva, Micronecta scutellaris, 

Paraplea liturata and Anisops breddini were found eu-

dominant during monsoon 2013, 2014 and post-monsoon 

2013, 2014 respectively.  Similarly, Baptista sp. and 
Micronecta ludibunda were recorded eudominant in the 

AF3 during post-monsoon 2013 and pre-monsoon 2014 

respectively. Among these six eudominant species, Bap-

tista sp. belongs to infraorder Gerromorpha and the rest 

belong to infraorder Nepomorpha. Most strikingly AF2 

shows highest number of eudomiant species and all be-

longing to infraorder Nepomorpha. 

 Temporal and spatial variations in the various di-

versity indices are shown in Figure 6. Shannon Hʹ was 

highest in AF3 during post-monsoon 2014 and was 

higher in all the seasons except pre-monsoon 2014   

while it was lowest in AF2 during pre-monsoon 2014. 
Index of Evenness was found highest in AF3 during pre-

monsoon 2014 and the lowest in AF2 during monsoon 

2014. Berger parker index of dominance was higher in 

AF1 and AF2 in comparison to AF3. It was highest in 

AF1 during monsoon 2014 and the lowest in AF3 during 

monsoon 2013 and post-monsoon 2014. Thus among the 

three agricultural fields, AF3 showed the highest and 

satisfactory values of Shannon Hʹ and evenness and low-

est Berger –Parker index of dominance. 

Temporal rank abundance curve was produced based on 

temporal variations in the relative abundance of the spe-

cies and their respective rankings. This curve, also 

known as Whittaker plot in Figure 7 clearly figured out 

the temporal variations in the species richness in the three 
agricultural fields of Barak Valley. Stiff slopes were ob-

served in AF1 during monsoon 2014; in AF2 during 

monsoon and post-monsoon 2013 and monsoon 2014. 

Curves in AF3 during monsoon and post-monsoon 2013 

were seen with relatively gradual slopes. Similar gradual 

slopes were also seen in AF1 during monsoon and post-

monsoon 2013 and in AF2 during pre-monsoon and post-

monsoon 2014. Shallow slopes were produced in AF1 

during post-monsoon 2013 and pre-monsoon 2014, and 

in AF3 during pre-monsoon, monsoon and post-monsoon 

2014. The k-dominance plot shows the temporal varia-

tion in the cumulative RA in relation to species rank in 
the three agricultural fields (Figure 8). Here all the curves 

in the three agricultural fields showed much shallower 

slopes in the study period except during pre-monsoon 

2014 in AF3. Temporal variations in rarefaction curves 

of the aquatic and semi-aquatic Hemiptera assemblage of 

the three agricultural fields are shown in Figure 9. All the 

three agricultural fields produced gentle elongated curves 

in all the seasons except pre-monsoon2014 where the 

curves are comparatively small and poorly produced.       
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Figure 5. Eudominant species recorded in the three agricultural fields of Barak Valley throughout the collec-
tion period. A) Micronecta scutellaris; B) Micronecta siva; C) Micronecta ludibunda; D) Paraplea liturata; 

E) Anisops breddini; F) Baptista sp. 
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Figure 6. Temporal and spatial variations in Shannon diversity index, Evenness index and Berger-Parker index of 
dominance of total Nepomorpha and Gerromorpha species in AF1, AF2 and AF3 during M13= monsoon 2013; 

PS13=post-monsoon2013; PR14= pre-monsoon2014; M14= monsoon 2014; PS14=post-monsoon2014 with rainfall 
data in secondary axis. 

Figure 7.  Temporal variations in the Whittaker plot of Ne-
pomorpha and Gerromorpha species in AF1, AF2 and AF3 

during M13= monsoon 2013; PS13= post-monsoon 2013; 
PR14= pre-monsoon 2014; M14= monsoon 2014; PS14= 

post-monsoon 2014. 

Figure 8. Temporal variation in the K- dominance plot of 
Nepomorpha and Gerromorpha species in AF1, AF2 and 

AF3 during M13= monsoon 2013; PS13= post-monsoon 
2013; PR14= pre-monsoon 2014; M14= monsoon 2014; 

PS14= post-monsoon 2014. 
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Among the three agricultural fields, AF3 produced the 

longest rarefaction curve during monsoon 2013. In com-

parison to other two sites curves in AF1 were much con-

stricted, with the longest curve during monsoon 2014. 

Similarly in AF2, longer curves were seen during mon-

soon 2013 and post-monsoon 2013.  

 

DISCUSSION 
 

Studies on diversity of aquatic and semi aquatic Hemip-

tera bugs in agricultural fields are very rare mainly con-

fined to South India. The results of present study ex-

ceeded the record of a similar studies on these bugs in 

the agricultural fields by Ponraman et al. (2016) and 

Kandibane et al. (2007). The former had recorded of 7 

genera belonging to 6 families and the latter had re-

corded 6 species of these aquatic and semiaquatic 

Hemiptera belonging to 5 genera and 5 families of order 
Hemiptera. The higher diversity of these bugs in the agri-

cultural fields of Barak Valley confirmed the importance 

of the study site located in a biodiversity hotspot. This 

also inferred that these systems played a significant role 

in maintaining the diversity of these predatory Nepomor-

pha and Gerromorpha community. 

 

During the study period, higher taxa richness was re-

corded during the monsoon and post-monsoon seasons. 

In the first year it was observed that species richness was 

in the peak during monsoon 2013 in all the three agricul-

tural fields. In the next season during post-monsoon2013, 
taxa richness decreased in AF1 with decrease in rainfall. 

Although in AF2 and AF3, the taxa richness was re-

corded lowest during pre-monsoon 2014. This contrast 

between AF1 and other two agricultural fields might be 

due to the fact that AF1 is a rain fed agricultural field that 

solely depends on monsoon rain that soon got depleted 

with the sharp decline in rainfall during post-monsoon 

2013. But in the second year, as rainfall was much higher 

during monsoon 2014 and a short decline during post-

monsoon 2014 helped this site to retain water and also 

the population and richness of the Nepomorpha and Ger-

romorpha hemipterans. On the other hand, AF2 and AF3 
which were found connected to other water sources, can 

retain sufficient amount of water till post-monsoon sea-

sons. Thus these two sites could retain their richness. 

During winter the systems dried up. With the fresh rain-

fall during pre-monsoon 2014, these aquatic and 

semiaquatic hemipterans appeared back with lower rich-

ness which soon got higher during monsoon 2014. 

 As these sites completely dries up during the winter 

seasons the aquatic and semi aquatic hemipterans were 

also found disappeared from the system. These bugs are 

known for their association with water and are reported 
to colonise new suitable habitat by short flights and some 

are known that undergo hibernation during adverse con-

ditions (Barber,1913); (Fairbairn & Butler, 1990). When 

these dry agricultural fields receive fresh new water dur-

ing pre-monsoon and monsoon seasons, these bugs 

recolonize these sites. Availability of fresh rainwater in 

the systems increases their food availability and space to 

provide these bugs better opportunity to colonise and to 

proliferate (Santana et al. 2015). Flooded rice fields get 

rich in organic matter which increase the population of 

several detritivores, plankton feeders and intern predators 

also (Mustow, 2002). It also showed that water availabil-
ity governs the occurrence of Nepomorpha Gerromorpha 

bugs in agricultural fields. 

 The lower relative abundance of Gerromorpha in 

these agricultural fields except in AF3 during monsoon 

2013 is an indication of disturbance in water quality. 

Gerromorpha as surface dwellers depend on surface ten-

sion and any alteration in water quality influencing the 

surface water tension do not allow the surface dwellers to 

skate over the water (Wilson et al., 2008). Insecticides 

and pesticides are well-known for negatively effecting 

the surface-dwelling predators like Veliidae, Mesovelii-
dae and Hydrometridae (Mustow, 2002) and for reducing 

invertebrate biodiversity within the rice fields (Wilson et 

al., 2008). For monitoring different types of systems, 

Biological Monitoring Working Party tolerance value 

and score (BMWP) is used. BMWP provides numerical 

values to specific “indicator” organisms at a particular 

taxonomic level (Armitage et al., 1983). The preponder-

ance of the Nepomorpha bugs belonging to the family 

Micronectidae, Notonectidae and Pleidae which are 

known to be semi-tolerant to polluted water (BMWP 

tolerance value=5), also implies disturbances in the field     
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Figure 9. Temporal variations in the Rarefaction curves of 
Nepomorpha and Gerromorpha species in AF1, AF2 and 

AF3 during M13= monsoon 2013; PS13= post-monsoon 
2013; PR14= pre-monsoon 2014; M14= monsoon 2014; 

PS14= post-monsoon 2014. 
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water to some extent (Mustow, 2002). Among all the 

three sites AF3 showed highest Shannon Hʹ, highest 

Evenness and lowest Berger parker index of dominance.  

 The Whittaker plot, K-dominance plot and Rarefac-

tion curves clearly showed seasonal variation in the 
dominance status, the evenness in the distribution, diver-

sity and rarity among these Nepomorpha and Gerromor-

pha bugs (Magurran, 2003). Highly stiff Whittaker slope 

during monsoon 2014 in AF1 and during monsoon and 

post-monsoon 2013, and monsoon 2014 in AF2 imply 

higher dominance and lack of evenness in the systems. In 

contrast, the shallow slopes in AF3 during pre-monsoon 

2014, monsoon 2014 and post-monsoon 2014 inferred 

higher evenness. Again, gradually declining slopes in 

AF3 during monsoon 2013 and post-monsoon 2013 have 

inferred higher species richness with almost even distri-

bution (Magurran, 2003) of these Nepomorpha and Ger-
romorpha bugs. Thus, Whittaker plot produced a clear 

picture regarding the Nepomorpha and Gerromorpha 

bugs in the three agricultural fields. It statistically con-

firmed the higher evenness in AF3 in comparison to the 

other two agricultural fields with no or low dominance. 

K-dominance plot curves statistically infers how diverse 

a system is. As, the more the elevation in the curve, the 

less diverse is the system. Here all the curves in the three 

agricultural fields showed much shallower slopes in the 

study period except during pre-monsoon 2014 in AF3. It 

infers that these three agricultural fields of Barak Valley 
region harbours a diverse assemblage of these Nepomor-

pha and Gerromorpha bugs.  

 Rarefaction curves is used to compare the esti-

mated number of species in relation to the number of 

individuals sampled from the system (Magurran, 2003). 

This provided a statistical information regarding the rich-

ness of the Nepomorpha and Gerromorpha bugs in the 

three agricultural fields that counts taxa richness as well 

as number of individuals. According to Maguran, 2003 

the more elongated the Rarefaction curves are, the higher 

is the statistical richness of the system. Thus AF3 during 

monsoon 2013 with the longest rarefaction curve con-
firmed the highest richness of the bugs among the three 

agricultural fields. Spatially and temporarily rarefaction 

curves of AF1 were much shorter throughout the collec-

tion with the longest curve during monsoon 2014 al-

though taxa richness was found higher during monsoon 

2013. In AF2, longer curves were seen during monsoon 

2013 and post-monsoon 2013 implying higher richness.  

Thus, richness was recorded higher in the monsoon sea-

sons in all the three agricultural fields. Shortest rarefac-

tion curve produced in AF1 during post-monsoon 2013 

confirms lowest richness of these Nepomorpha and Ger-
romorpha bugs. Similarly, curves were shortest in AF2 

and AF3 during pre-monsoon 2014. AF3 which was 

found to be disconnected from the nearby wetland during 

pre-monsoon 2014, produced very poor curve indicating 

very less number of taxa and absence of most of the spe-

cies. Thus we can state that, wetland which was found 

directly connected to AF3 during monsoon and post-

monsoon seasons has helped the agricultural field to 

maintain the higher population of these Nepomorpha and 

Gerromorpha bugs with higher species richness and 

evenness. 

 

Also the presence of higher relative abundance of the 

Gerromorpha bugs that depends on the water surface 

tension implies that the wetland has helped AF3 in re-

storing the diversity of these bugs and has balanced the 

natural water condition of the agricultural field. 

 

CONCLUSIONS 
 

This study finds that the old and permanent agricultural 

fields of Barak Valley have the potential of harbouring 

diverse population of Nepomorpha and Gerromorpha. 

High availability of semi tolerant species of Nepomorpha 

and occurrence of relatively less number of Gerromorpha 

species in AF1 and AF2 indicated stressed condition of 

the system. The study revealed that among all the three 

agricultural fields the AF3 had the most stable habitat 

with highest species richness, higher species evenness, 

and lowest dominance associated with higher number of 

Gerromorpha species. The study also showed the positive 

impact of a wetland that helped the agricultural field to 

restore and maintain the natural condition in the AF3. 

This study also provided a primary data of aquatic and 

semiaquatic hemipterans of agricultural fields of this 

region for further investigation in future. Further, consid-

ering the ecological and economic importance of these 

Nepomorpha and Gerromorpha bugs as bioindicators and 

pest control agents, conservation of these predatory bugs 

may lead to a stable and robust system. 
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