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A study of the biological and ecological aspects of four species of aquatic Hem iptera belonging 

to the family Nepidae with details on oviposition preferences, duration of postembryonic develop

ment, growth rates o f body parts during postembryonic development, and population periodicity 

are presented.

IN TR O D U C TIO N

Inform ation relating to  the bicecologi- 

cal aspects of aquatic H em iptera in India 

appears meagre, being limited to the species 

Ranatra filiform is F a ij .  ( N o w r o je e ,  1911), 

Sphaerodema rusticum  F a b .  ( P r e s s w a l a  &  

G e o r g e ,  1936') and Ranatra elongata (R \o ,  

1962). An understanding of the modes and 

preferences of oviposition, growth rates of 

different structures during postembryonic 

development, structural adaptations as well 

as population periodicities appear essential 

in bio-ecological studies. An attem pt is 

made here to study on comparative basis 

species of two genera Ranatra and Lacco- 

trephes (Nepidea). Ranatra is cosmopolitan, 

while Laccotrephes is confined to the old 

world.

M A TERIAL AND M E T H O D S

Aquaic H em iptera collected from  different 

habitats were reared in the laboratory  m small 

glass jars or a q ja r ia  provided with natural vege

tation . Nym phs were isolated and reared sepa

rately in small containers. A dults were fed with 

A /m pos bouvieri and nymphs o f dragonflies and 

mayflies.

F or the study of seasonal fluctuations, insects 

were collected weekly from different localities, 

with a pond net wielded for about 30 minutes, 

and the sam pling areas were chosen in transects so 

as to  cover the entire pond. The insects collected 

were calculated per m etre sq. area.

M easurem ents o f nym phal instars were m ade 

48 hours after m oulting, with an eye piece m icro

m eter. F o r m icroscopic m ounts, m aterial pre

served in 70%  alcohol was treated with 5%  KO H, 

washed in aistilled water, passed through alcoholic 

series, cleared in clove oil and  m ounted in C anada 

balsam.

OBSERV ATIONS

Habitat

The perm anent pond is about 1.3 

hectares, oval and about 1.8  metres deep. 

The tem perature ranges between 21.8° C and 

37.6° C. D uring October and November, 

water is turbid due to rains. The pH 

varied from 7 .8  to 9 .2 . Blue green algae 

grew in the water, the dom inant forms being 

Microcystis sp., OsciUatoria and Nostoc. 

Fairly abundant zooplankton and submerged 

vegetation also occur in the ponds.

R. filiformis mostly occurs amongst 

vegetation fringing the shallower parts o f 

the pond at depths of 30-60 cm clinging to 

submerged vegetation, and is scarce in 

deeper areas c f  pond. R. elon^ata inhabits 

tem porary water puddles existing from 

October to March. Adults o f R. elongata 

prefer deeper parts of pools. Laccotrephes 

robustus inhabits am ong decaying vege

tation along the edges of the tem porary 

pools, while L. griseus commonly occurs in 

habitat with dark soil matching its body 

colour, in perm anent pond near the edges.



Feeding habits

U nder natural conditions, adult R .fili-  

form is  feeds on live nymphs o f  dragonflies 

and m osquito pupae caught between the rap

torial forelegs. Anisops bouvieri and nymphs 

of dragonflies and may flies were provided in 

the laboratory to the adults. W ith a view 

to evaluate the degree o f food preference 

two different prey species were offered at 

the same time in equal num bers; the pre

ferred prey were once again offered in equal 

num bers along with a third species of food 

prey. Ten replicates were made during 

this experiment and it was found that the 

species of Anisops, tadpoles, nymphs of 

O donates and mayflies come in order of 

preference. The nymphs of R. fiUformis on 

the other hand were observed to prefer the 

larvae o f mosquitoes.

In  the field R. elongata is seen to feed 

on tadpoles, species o f Anisops, nymphs of 

Odonates, mayflies and other species of 

aquatic Hemiptera. In the laboratory, the 

adults seem to prefer larger prey such as 

big tadpoles, adult notonectids, corixidsand 

Anisops. The nymphs prefer larvae of 

m osquitoes and nymphs o f Anisops.

Oviposit ion

lays eggs inside the tissues 

o f aquatic plants while R. elongata lays eggs 

on the substratum . The eggs of R. fiUformis

are laid in rows along the length o f stem, 

with the an teiio r part of the eggs hidden 

from the view o f predators. Though 

Hydrilla, Ceratophyllum, Elodea and 

Marsilea were used for oviposition in the 

aquarium , Marsilea is preferred for ovi

position followed by Elodea, Hydrilla, 

Vallisnaria and Ceratophyllum. The sharp 

ovipositor with serrated edges is well 

adapted to pierce the soft tissues of plants.

In L. robustus an average of eighteen eggs 

are laid in groups o f five to  six on loose soil 

o r in decaying vegetation, during N ovem ber- 

December. The eggs are no t covered by 

soil or mud. In L. griseus, the eggs are 

laid along the edge of the pond glued in a 

mass to sand grains, the distal ends of the 

filaments being free. The period o f 

incubation varies. During the m onsoon 

the eggs take 9 days to  hatch, while in 

M arch they hatch in 6 days.

The nature and num ber o f  filaments on 

the egg appears species specific, with 

R. fiUformis bearing a pair o f long filaments, 

while the m ore elongate eggs of R. elongata 

bear two shorter filaments. Similarly, the 

eggs o f L. griseus have ten short filaments, 

while those o f L. robustus bear six filaments. 

Details pertaining to the nature o f the eggs 

of the four species discussed are summarised 

in Table I.

T a b l e  1. M easurem ents o f eggs o f different species in N cpidae.

Species C olour Shape Filam ents Length 

in mm

(W idth 

in mm)

R. fiUformis Pale yellow when laid; 

white in 24 hrs.

Oval 2 2 .0 -2 .2 5 (0 .7 5 -0 .7 8 )

R. elongata W hite Oval 2 2 .8 -3 .1 (0 .8 4 -0 .8 6 )

L. griseus Pale white Oval 6 1 .5 -1 .7 (0 .5-C .70)

L. robustus W hite Oblong 10 2 .5 -2 .8 (1 .45 -1 .65 )
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Fig. 1. M easurem ents o f  various organs plo tted  semilogarithm ically against instars 

(Average o f six individuals).



LOG OF BODY LENGTH

Fig. 2. Body m easurem ents o f R. filiformis and R. elongate p lotted logarithm ically against 

total body length (average of six individuals).



Fig. 3 Body m easurem ents o f L. rohustus and L. griseus p lotted logarithm ically against 

total body length (average o f six individuals).



( N y m p h a l  p o p u la tio n - in  r e l a t i o n  to  R a in f a l l )

Fig. 4. R elationship between rainfall and population  density o f  the adults 

(above) and o f the nym phs (below) of J<. fitiform is  and L. griseus.



Postembryonic development and growth

The duration of development from  

first instar to adult is 35-52 days for 

fiUformis, 33-40 days for R. elongata, 

36-53 days for L. griseus and 30-46 days 

for L. robustus. An insight into the growth 

rate of siphon, head and rostrum  etc. 

clearly indicated the nature of their variation 

in the different species. H u x le y  (1924) 

proposed the form ula y =  bx's where y is 

the organ growing allometrically in relation 

to body size or to any other organ whose 

growth is taken as standard x. Taking the 

total body length as the standard x, using 

the lengths of various organs for growing 

parts y at each developmental stage, the 

data was fitted into the form ula log y =  Log 

b +  k log X derived from y =  bi'. When 

plotted semilogarithmically against instars, 

the average measurements for lengths of 

body, head and rostrum  fall nearly on 

straight line indicating constant rates of 

growth. G row th gradients of different 

organs o f the Nepidae studied are shown in 

Figs, 1-3.

Population periodicities

The rate o f oviposition o f R. filiformis 

is highest in the rainy season, the total 

num ber of eggs laid by a female during a 

period of 70 days being 182. The population 

density in the perm anent pond was recorded 

throughout the year to  ascertain the 

fluctuation of population and the factors 

affecting it. It was expressed as num ber/ 

sq. metre (Fig. 4) which shows a tendency 

for increase during the monsoon and 

decrease in summer. As a result of heavy 

rainfall, favourable tem perature, and 

increase in food prey such as mayflies, 

odonates and mosquitoes R. filiformis breed 

at a rapid rate. R. filiformis eggs appear to 

suffer little m ortality as they are laid 

inside tissues of aquatic plants, hidden from 

predators. M oreover the filaments project

ing from the eggs give a deceptive appearance. 

A rem arkable similarity in the mode o f 

oviposition exists between R. filiform is a.x\A 

Anisops the latter exhibiting the same trait 

as the predator, choosing Ceratophylliim  and 

the leaf of Hydrilla for oviposition. 

R. elongata lays an average num ber o f 7.3 

eggs per day.

Laccotrephes increases in numbers in 

the rainy months. The fecundity of the 

species is also very high during this period. 

Following the monsoon period, the num ber 

of eggs laid is on the decrease, so that the 

population in summer is low (Table 2).

Food chain

R. filiformis being predatory in habit, 

preys upon the im m ature stages of the 

above mentioned insects besides species of 

Anisops which is the m ost favoured prey. 

In the field Anisops bouvieri is found in 

great numbers in monsoon season. An 

increase o f Anisops population in these 

m onths coincides with the corresponding 

growth of population o i R. filiformis. Adult 

Anisops and its nymphs feed on Aedes and 

Culex larvae. Thus, there appears to be a 

food chain at the end o f which is the pre

dato r R. filiformis. The nymphs o f the 

advanced stages prey on the younger 

stages.

Predation of R. filiform is by other 

insects in the pond is not know n to occur 

except in rare cares when it is preyed by 

Sphaerodema annulatum. Various factors in 

summer reduce the num ber o f this species 

as also its food prey. W hen there is a 

decrease in the food prey in summer there 

is a depletion in the population.

In the tem porary habitat, there is plenty 

of food available in the rainy season. The 

tem perature and the rainfall bring about 

the optim um  conditions necessary for 

survival. In April when the pond dries



T a b l e  2. R elationsliip between clim atic conditions and duration  of 

incabatiou  of Nepids recorded 

(based on ten individuals) 

during ttie year 1966

average num ber o f 

eggs/individual

M onth
Total

Rainfall
M ean ---------------------
M ax. R.fili- R.elon- 

Tem p."C  fo rm is  gata

period of incubation 

(average) in days

L.rob- L .gri- R.fili- R.elon- L.rob- L.gri- 

ustus seiK fo rm is gala usliis sens

January

February

M arch

April

M ay

June

July

August

Septem ber

October

N ovem ber

D ecem ber

24.2

0.8

81.7

65.5

102.7

190.2

223.6

230.3

556.3

112.6

28 .4

29 .9  

34.1

33.7

37.9

35 .5

34.3

33.8

31.8

30.6 

30.0

28.3

11

8

15 

14

6

4

5 

18 

10
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11 
17
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4

10

10

15
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11

8

16

14
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9

6

5 

4

6

28

12

15

11 
9 

8 

7

7 

9 

9
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10

9

11

12

9

7

9

10

9

9

12

some o f the inhabitants migrate to other 

more perm anent ponds. R. elongata and 

f.. robustus are such migrants. M igration 

o f these species takes place in summer to 

tide over unfavourable conditions and a 

similar behaviour was also observed in 

R.filiform is.

D ISC U SSIO N

The habitat preferences appear well 

marked, with R. filiformis and L. griseus 

occurring only in perm anent ponds, lakes, 

rivers and R. elongata and L. robustus in

habiting tem porary ponds. The modes of 

oviposition of the species are correlated 

with the type of habitat. R .filifornus  lays 

eggs inside the tissues of plant, while 

R. elongata drops the eggs loosely on the 

substratum . N o w r  j e e (191 1) and H o f f m a n n  

(1 9 3 0 , 1933) have reported oviposition in 

aquatic vegetation by R. filiform is. The 

mode of oviposition in R. elongata also 

appears to  be similar to that o f R. chinensis 

( H o f f m a n n ,  1 9 3 0 ).

As seen in the present study, from O cto

ber to  February there is a trend towards

increase of population due to such physi

cal factors as rainfall, tem perature, 

abundance o f food etc., while from 

April to August there is a decrease 

in population of aquatic Hem iptera. A 

heavy rainfall increases the population in 

monsoon seasons while poor rainfall has an 

adverse effect in the growth of population.

The egg of Ranatra has been the subject 

of investigation by many authors. P h t i t  

(1 9 0 2 ) attributed a protective function to 

the filaments against predators. B u e n o  

(1 9 0 6 ) described the mode o f oviposition in 

plant tissues by R. quadridentata. B r o c h e r  

(1 9 1 1 ) has reported similar mode o f ovi

position in R. linearis while H o lm e s  (1 9 0 7 )  

has made similar observation on R. quadri

dentata. H u n g e r f o r d  (1 9 1 9 ) indicated that 

eggs are laid in the stem of aquatic vege

tation by Ranatra and J o r d a n  ( 1 9 2 5 -  

2 7 ) has reported that eggs o f R. linearis, 

about six to eight in number, on floating 

reeds, and rarely in leaves. M ention has 

not hitherto been made about the prefe

rence of the plant for oviposition though



J o r d a n  (1925-27) indicated that eggs were 

laid rarely in leaves. Present study shows 

a preference for the stem of MarsUea by 

R. filiform is.

The period of incubation varies from 

species to species and for the same species 

in different places. For the eggs of R. f i l i

form is  an incubation period of four days 

was reported by N o w r o .ie e  (1911) in Delhi, 

while at C anton, H o f f m a n n  has given a 

period of nine to ten days for the same 

species. The present study reveals that in 

M adras the incubation period is six to 

twelve days. B u e n o  (1906) has given a 

period of fourteen days for the eggs of 

R. quadyidentata to hatch, while J o r d a n  

(1925-27) has reported thirty two to thirty 

nine days for / ? . //neam  in G erm any. An 

incubation period o f eight days was reported 

in the case of the eggs of R. chinensis 

( H o f f m a n n ,  1930), while the eggs of 

R. elongata discussed here take five to nine 

days to hatch. The incubation period of 

eggs at different tem perature in different 

places may be correlated with their ability 

to adjust to different climatic conditions. 

A round M adras eggs laid in rainy months 

take a longer time to hatch, while those laid 

in summer take shorter time.

The postembryonic duration varies from 

species to species and for the same species 

in different places. The short period of 

incubation and postembryonic duration of 

about thirtyfour day? reported by N o w r o je e  

(1911) for R. filiformis at Delhi, may be due 

to the warm climate in April when his 

studies were made. H o f f m a n n  (1930) has 

reported a shorler postembryonic duration 

of thirtyfive days for the larger species 

R. chinensis and a comparatively longer 

duration of 42.5 days for the smaller species 

R. filiformis. Similar obpervations were 

made in the present studies. It is inte

resting to note that a larger species shows a 

shorter duration for nymphal development. 

It could be seen from the present study that 

the biology o f this species is related to its 

habitat. Considering the fact that R. elon

gata is an inhabitant o f tem porary pool, a 

rapid development of the egg and nymphal 

stages would be of great survival value in 

such ephemeral habitats.

In the two species o f Laccotrephes, habitat 

preferences are m arked. L. griseus it seen 

in perm anent ponds, lakes and rivers. In fact 

most o f the records o f collection are from 

rivers and tanks. L. robustus is seen in 

tem porary bodies of water. The mode of 

oviposition differs in the two species studied. 

L. griseus lays eggs inside the moist soil 

covering the eggs with mud, while the latter 

is seen to drop the eggs on the substratum . 

In this habit, L. robustus resembles R. elon

gata in not concealing the eggs. A  simi

lar mode of oviposition was observed by 

H o f f m a n n  (1927) and by H a i .e  (1924) in 

L. Iristis.

Studies on the post-em bryonic growth of 

the different parts o f the body seem to 

follow the law of simple allometry in the 

case of species of Nepidae studied. The 

postembryonic growth o f the respiratory 

siphon in all the four species studied 

shows that similar allometric growth patterns 

apper to exist for the respiratory siphon 

within the group. This is supported by 

M a t s u d a  (1963) who observed tha i in a 

group of related species, the growth pattern 

o f segments with higher growth ratios are 

more similar than that of the other segments 

with lower growth ratios.
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