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The composition and diversity of aquatic insect was studied at Majuli river
island during 2016-18. The occurrence of 48 species under 6 orders and 20
families was observed during surveys conducted in pre monsoon, monsoon,
post-monsoon and winter seasons covering 3 locations, 15 villages and 60
sampling sites. Odonata (47.92%) was the most dominant order with 23 species
followed by 9 species of Coleoptera and Hemiptera with 18.75% abundance
and Ephemeroptera (3 species, 6.25% abundance). While studying the diversity
indices, the highest aquatic insect species were registered in Lower Majuli (29
species) followed by Upper Majuli (24 species) and Central Majuli (17 species).
Highest Shannon-Weiner Index (H’=3.156), Simpson Index of Diversity (1-
D=0.983) and Evenness (E,=0.983) were recorded during monsoon season in
Upper Majuli, whereas the lowest Shannon-Weiner Index (H'=2.341), Simpson
Index of Diversity (1-D=0.913) and Evenness (E,_=0.860) were registered during
winter in Central Majuli.
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Materials and Methods
Study Area

Maijuli, the largest fresh water mid-river deltaicisland in the
world, is situated between 26°45' N to 27°12’ N latitude and
93°39’ E to 94°35’ E longitudes. To assess the composition
and diversity of aquatic insects, three locations viz., upper,

Introduction

Aquatic insects are generally considered as an excellent
model organism in investigating the structure and function of
the freshwater ecosystem due to their high abundance, high
birth rate with short generation period, large biomass and

quick colonization in freshwater environments (Choudhary
and Ahi, 2015). Associated with water for most part, these
insects can detect any fluctuation in the water quality by
showing changes in their population and composition at
a particular time and location. They are considered as an
integral part of the aquatic ecosystem because of their
ecological and economical values. They are considered as
a primary tool for studying ecology, growth of population,
evolution, genetics and several other areas of biology
(Choudhary and Ahi, 2015). Maijuli, the largest fresh water
mid-river deltaic island provides every possibility of exploring
the aquatic insect fauna of the island. However, perusal of
literature has shown less number of publications and hence
the present study was carried out with a view to assess the
composition and diversity of these insects in Majuli.
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central and lower Majuli were selected. Five different villages
were chosen from each location, and four different water
bodies were selected from each village for collection of
samples during pre-monsoon (March-May), Monsoon (June-
August), post-monsoon (September-November) and winter
(December-February) of 2016-2017.

Aquatic Insect Collection and Identification

The method of Menke (1979) was followed for sample
collection. Aquatic bugs were collected by observing their
behaviours. They were dragged through debris, floating
vegetations and tangled roots. The aquaticinsects that were
found clinging to the vegetations were picked manually.
Insects inside crevices were flushed out by splashing water
on the bank. Aquatic net with a dimension of 30x30 cm
frame, 250 um, 50 cm length was used for sample collection
in open areas. Habitat sampling was done during early hours
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of the day (6:00-9:00 AM) as these insects have a tendency
to migrate deeper into water during late hours of the day.
White trays were used to keep the collected samples.
Further, sorting and categorization were done. The samples
were preserved in absolute alcohol and thereafter taxonomic
treatment was carried out under stereozoom microscope (4X
and above) by using standard taxonomic keys (Subramanian
and Sivaramakrishnan, 2007). Confirmation was done in
consultation with expert taxonomists.

Results and Discussion

Altogether 48 aquatic insect species under 6 orders and 20
families were recorded from Majuli during 2016-2017. The
abundance of aquatic insect fauna recorded in Majuli River
Island is presented in table 1. Odonata was found to be the
most dominant order (47.92%) with the highest numbers of
species (23) followed by Coleoptera and Hemiptera (18.75%
abundance with 9 species each). Comparatively, only few
aquaticinsect species were registered under Ephemeroptera
(6.25%, 3), Tricoptera (4.17%, 2) and Diptera (4.17%, 2). The
present information is in conformity with Takhelmayum et
al. (2013), who reported that although relative abundance
of the order Hemiptera was higher than that of Odonata but
the number of species of Odonata was higher than that of
the orders Hemiptera and Coleoptera throughout the year
in Manipur.

Table 1: Abundance of aquatic insect fauna at order level
in Majuli river island of Assam during 2016-17

Order No. of species Abundance (%)
Odonata 23 47.92
Coleoptera 9 18.75
Hemiptera 9 18.75
Ephemeroptera 3 6.25
Tricoptera 2 4.17
Diptera 2 4.17
Total 48

The highest aquatic entomofauna (29 numbers of aquatic
insect species) was registered in Lower Majuli under
6 different orders (Odonata, Coleoptera, Hemiptera,
Ephemeroptera, Trichoptera and Diptera) and 18 families
(Table 2). The dominant orders recorded were Hemiptera
and Coleoptera comprising of 9 species each followed
by Odonata (4 species) and Ephemeroptera (3 species).
The aquatic bugs recorded were Diplonychus rusticus,
Diplonychus sp., Lethocerus indicus, Lethocerus sp.
(Belostomatidae); Laccotrephes sp., Ranatra sp. (Nepidae);
Gerris sp. (Gerridae); Enithares sp. (Notonectidae) and
Micronecta sp. (Corixidae). Similarly, 8 species of aquatic
beetles viz., Dineutus sp. (Gyrinidae); Cybister fimbriolatus,
Cybister sp., Laccophilus sp., Hydaticus sp., H. musicus under
the family Dysticidae; Hydrophilus sp. (Hydrophilidae); and
Pterostichus sp. (Carabidae) and only one species of weevil
Bagous sp. (Curculionidae) were recorded. Apart from the
above mentioned species, 3 species of Ephemeroptera viz.,
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Table 2: Composition of aquatic insect fauna in Lower
Maijuli

Order Family Species
Odonata Libellulidae Brachythemis
contaminata
Rhyothemis
variegata
Crocothemis
servilia servilia
Orthetrum
pruinosum
Coleoptera Gyrinidae Dineutus sp.
Cybister
fimbriolatus
Cybister sp.
Dysticidae Laccophilus sp.
Hydaticus sp.
Herophydrus
musicus
Hydrophilidae Hydrophilus sp.
Curculionidae Bagous sp.
Carabidae Pterostichus sp.
Hemiptera Belostomatidae  Diplonychus
rusticus
Diplonychus sp.
Lethocerus indicus
Lethocerus sp.
Nepidae Laccotrephes sp.
Ranatra sp.
Gerridae Gerris sp.
Notonectidae Enithares sp.
Corixidae Micronecta sp.
Ephemeroptera Caenidae Caenis sp.
Baetidae Baetis sp.
Isonychiidae Isonychia sp.
Trichoptera Glossosomatidae Glossosoma sp.
Hydropsychidae  Diplectrona
modesta
Diptera Simulidae Simulium sp.

Chironomidae Chironomus sp.

Caenis sp. (Caenidae), Baetis sp. (Baetidae), Isonychia sp.
(Isonychiidae); 2 species each of Trichoptera viz., Glossosoma
sp. (Glossosomatidae) and D. modesta (Hydropsychidae) and
Diptera viz., Simulium sp. (Simulidae) and Chironomus sp.
(Chironomidae) were also found in Lower Majuli.

Likewise, a total of 24 aquatic insect species under 3
different orders (Odonata, Hemiptera and Coleoptera)
and 7 families were recorded in Upper Majuli (Table 3).



Research Bioticd 2024, 6(2): 52-62

Table 3: Composition of aquatic insect fauna in Upper
Majuli

Table 4: Composition of aquatic insect fauna in Central
Majuli

Order Family Species Order Family Species
Odonata Libellulidae Urothemis signata Odonata Libellulidae Rhyothemis variegata
Pantala flavescens Crocothemis servilia
Aethriamanta servilia
brevipennis Coleoptera Gyrinidae Dineutus sp.
Orthetrum sabina Cybister fimbriolatus
Orthetrum brunneum Cybister sp.
Brachydiplax chalybea Dysticidae Laccophilus sp.
Brechmorphoga Hydaticus sp.
mendax Herophydrus musicus
Neurothemis tullia Hydrophilidae  Hydrophilus sp.
Neurothemis fulvia Hemiptera Belostomatidae Diplonychus rusticus
Diplacodes nebulosa Diplonychus sp.
Acisoma panorpoides Lethocerus indicus
Aeshnidae Gynacantha dravida Lethocerus sp.
Coenagrionidae Ischnura aurora Nepidae Laccotrephes sp.
Ischnura elegans Ranatra sp.
Ceriagrion Gerridae Gerris sp.
coromandelianum . .
Corixidae Micronecta sp.
Ceriagrion calamineum
Agriocnemis pieris sp. (Gyrinidae); Cybister sp., C. fimbriolatus, Laccophilus sp.,
Aari . Hydaticus sp., H. musicus under Dysticidae and Hydrophilus
griocnemis pygmaea sp. (Hydrophilidae) and 2 species of Odonata namely R.
Aciagrion hisopa variegata and C. servilia servilia under family Libellulidae.
Coleoptera  Gyrinidae Dineutus sp. The present experimental findings exhibited a similar trend
Cybister sp. of abundance indicating highest mean abundance of aquatic
Hemiptera  Belostomatidae Diplonychus rusticus |ns§ct fayna in monsQOn whereas Iowes't was observed
. during winter season in all the selected villages of Upper,
Nepidae Ranatra sp. Lower and Central Majuli.
Gerridae Gerris sp. Location wise relative abundance of aquatic insects

Odonata was the most dominant order and comprised of 19
species (U. signata, P. flavescens, A. brevipennis, O. sabina,
0. brunneum, B. chalybea, B. mendax, N. tullia, N. fulvia,
D. nebulosa, A. panorpoides under family Libellulidae; G.
dravida under family Aeshnidae and I. aurora, I. elegans, C.
coromandelianum, C. calamineum, A. pieris, A. pygmaea, A.
hisopa under family Coenagrionidae) followed by Hemiptera
with 3 species, viz., D. rusticus (Belostomatidae), Ranatra
sp. (Nepidae) and Gerris sp. (Gerridae) and Coleoptera with
2 species (Dineutus sp. and Cybister sp. under the family
Gyrinidae).

Comparatively, 17 species under 3 orders viz., Odonata,
Coleoptera and Hemiptera under 8 families were registered
in Central Majuli (Table 4). The dominant order recorded
was Hemiptera comprising of 8 species viz., Diplonychus
sp., D. rusticus, Lethocerus sp., L. indicus under family
Belostomatidae; Laccotrephes sp., Ranatra sp. under
family Nepidae; Gerris sp. (Gerridae) and Micronecta sp.
(Corixidae) followed by 7 species of Coleoptera viz., Dineutus
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covering 15 villages is presented in the tables 5, 6 and 7.
In Lower Majuli, the dominant [RA(%) = 10.1-31.6] species
recorded were Ranatra sp. (15.49%), Gerris sp. (11.78%)
under Hemiptera and Dineutus sp. (Coleoptera) (10.11%)
in monsoon and Ranatra sp. (Hemiptera) (12.68%, 10.32%)
in post monsoon and pre-monsoon in Mohorichuk village;
Dineutus sp. (Coleoptera) (12.93%), Ranatra sp. (11.22%)
and Diplonychus sp. (10.21%) under Hemiptera during
monsoon and Dineutus sp. (Coleoptera) (10.64%) and
Ranatra sp. (10.16%) in post monsoon in Podumoni village;
Dineutus sp. (Coleoptera) (10.44%) in Bebezia village; D.
rusticus (16.43%), Ranatra sp. (10.53%) and Diplonychus sp.
(10.33%) under Hemiptera during monsoon and D. rusticus
(10.81%) and Ranatra sp. (10.31%) in post monsoon in
Kordoiguri village and C. fimbriolatus (11.06%) (Coleoptera)
followed by D. rusticus (Hemiptera) (10.29%) and Dineutus
sp. (Coleoptera) (10.15%) in monsoon and C. fimbriolatus
(10.70 and 10.45%) (Coleoptera) in post monsoon and pre-
monsoon in Kulichapori village of Lower Majuli (Table 5).
Likewise in case of Upper Majuli, the dominant [RA(%) =
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10.1-31.6] species recorded were Dineutus sp. (Coleoptera)
(13.05%), D. rusticus (Hemiptera) (11.84%) and A. pieris
(Odonata) (10.29%) during monsoon and Dineutus sp.
(12.97%) and D. rusticus (10.60%) during post monsoon in
Jengraimukh village of Upper Majuli (Table 6). The relative
abundance of other species was found in the range between
recedent [RA(%) = 1.1-3.1] and subdominant [RA(%) = 3.2-
10.0] (Table 6).

Similarly, in Central Majuli, the dominant [RA(%) = 10.1-
31.6] species registered during present investigation were
Diplonychus sp. (Hemiptera) (12.98%), C. fimbriolatus
(12.85%) and Dineutus sp. (10.93%) under Coleoptera during
monsoon in Mohkina village; Dineutus sp. (Coleoptera)
(11.64%), Ranatra sp. (Hemiptera) (11.32%) and C.
fimbriolatus (Coleoptera) (10.32%) during monsoon and
Ranatra sp. (Hemiptera) (10.69%) during pre-monsoon in

Table 5: Relative abundance (%) of aquatic insects in Lower Majuli

Taxa Mohorichuk Podumoni Bebezia

PrMm M PoM W PrM M PoM W  PrM M PoM W
Odonata
B.contaminata 0.83 168 131 0.66 137 2.13 168 1.11 147 193 1.63 1.08
R.variegata 1.54 337 171 091 298 3.83 324 261 333 531 489 3.17
C. servilia servilia ~ 2.12 3.03 244 200 153 2.55 1.65 1.08 164 242 174 1.23
O. pruinosum 1.24 202 142 075 061 1.00 085 025 1.07 197 124 094
Coleoptera
Dineutus sp. 9.49 1011 994 9.09 10.00 12.93 10.64 8.09 9.89 10.44 10.00 5.80
C. fimbriolatus 7.29 836 800 682 711 7.69 7.23 553 7.42 918 823 7.3
Cybister sp. 6.63 853 712 438 6.36 7.82 7.07 596 6.29 7.12 648 3.86
Laccophilus sp. 4.21 494 466 337 3.83 5.08 477 3.00 461 494 478 3.86
Hydaticus sp. 1.01 1.48 1.22 0.75 1.10 2.55 153 1.02 1.01 3.86 2.18 0.80
H. musicus 0.50 1.19 090 0.00 0.74 1.59 1.24 100 094 1.52 138 0.17
Hydrophilus sp. 3.03 370 342 290 252 3.83 288 265 263 3.15 3.05 1.94
Bagous sp. 0.38 0.68 051 0.14 0.68 094 071 043 084 124 113 0.00
Pterostichus sp. 0.50 085 067 035 043 3.40 1.68 085 058 0.79 0.63 0.00
Hemiptera
D. rusticus 7.62 9.53 9.09 675 7.96 9.44 801 7.00 798 9.28 893 6.49
Diplonychus sp. 7.13 865 773 641 832 1021 885 7.68 7.25 915 837 6.81
L. indicus 6.22 842 679 569 631 8.09 6.31 566 562 676 581 5.09
Lethocerus sp. 3.52 398 375 241 3383 471 442 3.12 478 523 5.09 1.93
Laccotrephes sp. 1.35 2.05 199 1.08 1.70 2.83 254 068 3.26 6.28 3.71 2.65
Ranatra sp. 10.32 1549 1268 9.84 955 11.22 10.16 836 821 9.73 9.10 7.37
Gerris sp. 7.50 11.78 8.70 7.05 7.69 8.93 809 707 546 6.67 6.41 4.35
Enithares sp. 1.00 1.19 1.08 0.87 094 2.13 1.00 0.53 087 124 101 0.00
Micronecta sp. 2.37 279 249 168 298 343 318 205 1.77 3.26 261 0.48
Ephemeroptera
Caenis sp. 0.31 091 0.77 0.00 0.60 094 082 0.00 053 112 0.88 0.00
Baetis sp. 0.42 0.75 061 0.00 0.26 0.65 0.55 0.00 031 084 0.69 0.00
Isonychia sp. 0.27 0.68 051 0.00 031 0.59 048 0.00 0.65 101 0.82 0.00
Trichoptera
Glossosoma sp. 0.50 0.80 071 0.00 043 094 062 0.00 036 0.67 0.50 1.45
D. modesta 0.41 097 063 0.00 0.17 0.82 0.51 0.00 0.25 079 0.61 0.00
Diptera
Simulium sp. 1.98 218 2.07 101 0.67 1.24 082 005 036 090 054 0.00
Chironomus sp. 1.26 1.68 141 0.34 0.54 0.94 0.89 0.24 0.22 0.56 0.32 0.00
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Table 5: Continue...
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Taxa Kordoiguri Kulichapori

PrM M PoM W PrM M PoM w
Odonata
B.contaminata 0.84 2.82 1.22 0.64 1.45 1.89 1.65 0.51
R.variegata 1.36 4.57 1.51 1.15 2.23 3.55 3.02 1.94
C. servilia servilia 2.00 3.29 2.32 1.43 1.22 2.03 1.38 0.87
O. pruinosum 0.84 1.94 1.04 0.24 1.36 3.01 2.83 0.00
Coleoptera
Dineutus sp. 8.10 10.03 9.68 6.10 9.00 10.15 9.63 8.36
C. fimbriolatus 7.34 9.31 8.84 5.16 10.45 11.06 10.70 8.12
Cybister sp. 6.95 7.45 7.23 2.82 6.05 6.61 6.25 5.08
Laccophilus sp. 5.94 7.80 6.78 4.75 5.79 8.63 6.11 5.00
Hydaticus sp. 1.00 1.39 1.17 0.94 1.69 2.01 1.87 1.02
H. musicus 1.12 1.33 1.25 0.47 1.25 1.83 1.44 0.00
Hydrophilus sp. 3.42 5.16 4.42 3.05 5.89 6.11 6.09 5.03
Bagous sp. 0.40 1.50 0.93 0.00 0.30 0.57 0.43 0.00
Pterostichus sp. 0.55 1.04 0.93 0.00 0.48 0.63 0.57 0.00
Hemiptera
D. rusticus 8.33 16.43 10.81 7.88 8.27 10.29 9.60 7.00
Diplonychus sp. 8.59 10.33 9.31 8.17 7.61 8.63 8.00 7.17
L. indicus 5.16 6.20 6.03 4.56 7.36 8.54 7.97 6.61
Lethocerus sp. 4.00 4.49 4.35 3.37 3.45 4.57 3.78 247
Laccotrephes sp. 1.79 2.20 2.13 0.94 0.73 1.13 0.93 0.51
Ranatra sp. 9.73 10.53 10.31 6.10 7.99 8.72 8.33 6.09
Gerris sp. 6.89 7.38 7.10 3.76 8.68 9.93 9.34 7.11
Enithares sp. 1.07 1.45 1.23 0.00 0.43 0.76 0.32 0.00
Micronecta sp. 2.29 2.61 2.42 0.00 0.36 0.57 0.24 0.00
Ephemeroptera
Caenis sp. 0.94 1.16 1.03 0.79 0.73 1.15 1.07 0.00
Baetis sp. 0.64 1.41 0.98 0.20 0.22 0.50 0.43 0.00
Isonychia sp. 0.71 1.88 1.27 0.35 0.24 0.57 0.36 0.07
Trichoptera
Glossosoma sp. 0.23 0.68 0.39 0.07 0.34 0.63 0.57 0.11
D. modesta 0.43 0.81 0.65 0.00 0.23 0.56 0.32 0.00
Diptera
Simulium sp. 1.36 2.35 1.91 0.71 0.41 0.63 0.50 0.00
Chironomus sp. 0.94 1.16 1.03 0.39 0.00 0.38 0.07 0.00

[NB: RA(%)<1 =Subrecedent; 1.1-3.1 = Recedent; 3.2-10 = Subdominant; 10.1-31.6 = Dominant; and >31.7 = Eudominant]

Pohadia village; Dineutus sp. (Coleoptera) (11.40%) and
Ranatra sp. (Hemiptera) (10.57%) in Juginidhari village;
L. indicus (Hemiptera) (10.31%) in Doriagaon village;
C. fimbriolatus (Coleoptera) (13.06%) and D. rusticus
(Hemiptera) (11.43%) in Borbari village during monsoon in
Central Majuli (Table 7). The relative abundance of other
aquaticinsect species was in the range between subrecedent
[RA(%) < 1.0] and dominant [RA(%) = 10.1-31.6] (Table 7).
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The above information clearly reflects that there was
location wise variation in total species composition of aquatic
insect fauna. The probable reasons of getting more numbers
of species in Lower Maijuli (29) and Upper Majuli (24) than
Central Majuli (17) might be due to the fact that the areas
surveyed in both Lower and Upper Majuli were covered
with more numbers of lotic aquatic systems with abundant
vegetation. Moreover, the Central Majuli location was found
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Table 6: Relative abundance (%) of aquatic insects in Upper Majuli

Taxa Jengraimukh Kumarbari Koliagaon

Prm M PoM W PrM M PoM W PrM M PoM W
Odonata
U. signata 297 343 325 223 262 483 288 167 3.76 485 4.15 2.90
P. flavescens 498 6.00 516 335 420 515 458 273 435 578 553 4.08
A. brevipennis 412 465 440 241 475 7.13 5.78 2.96 347 474 425 3.3
O. sabina 376 432 419 332 425 531 496 3.83 483 6.46 568 345
O. brunneum 326 595 420 295 333 420 349 288 456 578 567 3.70
B. chalybea 404 520 446 354 395 447 420 3.52 485 580 544 4.08
B. mendax 429 487 460 3.72 458 516 503 4.12 4.08 439 423 3.82
N. tullia 1.03 186 138 0.72 382 496 425 3.01 2.79 596 3.67 217
N. fulvia 086 149 121 051 269 573 338 243 313 502 422 279
D. nebulosa 1.27 143 139 100 3.57 4.47 382 288 408 4.61 445 3.88
A. panorpoides 548 652 6.00 498 496 545 516 4.20 4.08 514 4385 3.13
G. dravida 154 297 153 155 229 315 3.03 1.98 251 3.02 272 211
I. aurora 240 210 223 260 592 349 480 573 279 351 3.03 243
l. elegans 154 188 167 149 284 534 364 246 343 382 376 299
C. coromandelianum 137 166 153 260 2.69 496 3.73 228 326 4.70 4.54 3.03
C. calamineum 309 332 391 483 357 573 382 1.52 250 564 435 237
A. pieris 549 1029 7.16 286 573 637 6.18 4091 330 544 470 171
A. pygmaea 1.03 211 149 0.63 349 410 360 3.14 381 4.74 454 282
A. hisopa 061 112 086 0.17 267 365 338 221 299 5.02 469 171
Coleoptera
Dineutus sp. 10.01 13.05 1297 558 437 642 480 3.05 444 554 514 376
Cybister sp. 6.97 840 781 542 447 547 531 3.44 461 596 531 414
Hemiptera
D. rusticus 9.73 1184 1060 6.32 486 531 502 229 533 6.19 592 4.02
Ranatra sp. 454 855 516 397 469 6.02 561 3.82 423 483 461 345
Gerris sp. 6.14 9.26 7.03 4.00 447 555 523 267 417 5.01 442 298
Table 6: Continue...
Taxa Karkichuk Raidongia

PrMm M PoM W PrM M PoM w

Odonata
U. signata 4.17 4.59 4.22 2.83 3.25 3.85 3.62 1.33
P. flavescens 3.72 4.40 3.83 3.14 3.60 4.52 3.94 243
A. brevipennis 4.96 5.30 5.12 4.25 4.71 5.10 4.92 1.77
O. sabina 4.62 5.34 4.96 4.05 3.25 3.85 3.67 1.99
O. brunneum 451 5.75 5.24 3.67 3.04 3.94 3.31 2.21
B. chalybea 4.17 6.07 4.87 3.98 3.83 4.34 4.20 2.76
B. mendax 4.49 5.67 4.62 3.94 3.49 4.29 3.67 2.65
N. tullia 4.40 5.67 4.78 4.01 2.09 3.17 2.86 1.77
N. fulvia 4.43 5.22 4.74 3.45 4.87 5.57 4.92 221
D. nebulosa 3.29 4.28 3.75 2.05 3.49 3.94 3.71 2.88
A. panorpoides 2.90 3.64 3.04 2.65 2.78 3.08 2.86 2.23
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Table 6: Continue...



Research Bioticd 2024, 6(2): 52-62

Taxa Karkichuk Raidongia
PrM M PoM AW PrM M PoM W

G. dravida 2.71 3.28 3.08 2.23 2.17 2.68 2.50 2.05
I. aurora 2.82 3.24 3.18 2.04 3.90 4.52 4.03 2.37
I. elegans 2.83 3.72 3.56 2.43 3.50 4.14 3.76 2.30
C. coromandelianum 2.83 5.07 4.15 2.15 3.54 4.30 3.94 3.08
C. calamineum 4.02 4.86 4.62 3.65 3.63 4.18 3.85 2.75
A. pieris 3.84 4.94 4.45 2.61 5.19 5.57 5.36 4.19
A. pygmaea 3.00 4.79 3.64 2.93 4.64 5.53 5.32 4.00
A. hisopa 4.00 4.86 4.43 3.61 4.04 4.41 4.21 3.54
Coleoptera

Dineutus sp. 4.49 5.67 5.34 4.00 5.28 5.53 5.46 4.42
Cybister sp. 4.00 4.94 4.32 3.05 4.36 4.95 4.73 3.64
Hemiptera

D. rusticus 4.06 4.96 4.55 3.24 4.99 5.37 5.04 4.59
Ranatra sp. 361 4.56 3.85 2.86 5.00 5.92 5.28 4.35
Gerris sp. 3.49 4.01 3.84 3.24 3.74 4.42 4.29 3.45

[NB:RA(%)<1=Subrecedent; 1.1-3.1 = Recedent; 3.2-10 = Subdominant; 10.1-31.6 = Dominant; and >31.7 = Eudominant]

to be densely populated by humans as compared to Lower  through fishing, boating, bathing, disposal of wastes and also
and Upper Majuli areas. It is obvious that anthropogenic  exploration of some aquatic weeds like water hyacinth, bush
activities, directly or indirectly, are responsible for causing  morning glory, etc. as mulching materials.

perturbations and changes in aquatic biodiversity particularly  The findings are in conformity with the results of Wahizatul

Table 7: Relative abundance (%) of aquatic insects in Central Majuli

Taxa Mohkina Pohadia Juginidhari
Prm M PoM W Prim M PoM w Prim M PoM w

Odonata

R. variegata 361 427 382 345 456 7.16 669 296 326 580 357 273
C. servilia 445 554 485 393 195 289 219 179 3.97 6.21 493 288
Coleoptera

Dineutus sp. 9.68 1093 9.88 837 564 1164 7.45 511 8.34 1140 9.66 8.00
C. fimbriolatus 6.58 12.85 7.68 4.43 879 1032 993 746 644 748 6.87 531
Cybister sp. 589 7.60 699 246 600 7.19 641 5.37 8.55 9.55 9.62 6.28
Laccophilus sp. 6.70 9.69 9.14 6.40 431 567 4.60 3.28 6.29 8.21 7.50 4.87
Hydaticus sp. 224 253 246 150 1.18 239 167 0.89 1.93 223 200 0.83
H. musicus 0.78 197 115 042 863 9.75 948 6.27 1.45 265 174 0.95
Hydrophilus sp. 8.06 9.58 857 542 6.77 931 739 6.04 6.67 9.38 7.23 6.00
Hemiptera

D. rusticus 8.01 936 820 6.84 724 990 827 6.57 8.42 9.59 8.81 4.04
Diplonychus sp. 7.85 1298 876 690 736 866 760 6.04 641 9.25 8.34 6.00
L. indicus 5.91 9.12 7.07 3.17 584 7.67 7.43 2.69 6.97 9.98 8.42 5.80
Lethocerus sp. 353 640 494 196 382 597 420 3.00 2.02 394 325 0.97
Laccotrephes sp. 196 296 215 166 1.00 190 149 0.59 0.97 290 165 0.12
Ranatra sp. 7.85 857 829 542 10.00 11.32 10.69 9.55 8.64 10.57 9.43 7.25
Gerris sp. 828 936 879 753 811 955 852 7.28 8.00 966 824 751
Micronecta sp. 0.69 29 175 036 090 149 1.10 0.36 0.83 193 0.73 0.21

Table 7: Continue...
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Taxa Doriagaon Borbari

PrM M PoM W PrM M PoM w
Odonata
R. variegata 3.50 4.49 3.88 3.04 2.07 3.53 2.35 1.91
C. servilia 2.28 331 2.49 1.99 2.65 5.71 3.44 1.57
Coleoptera
Dineutus sp. 8.60 9.97 9.32 5.06 7.17 11.43 9.49 6.88
C. fimbriolatus 7.89 8.35 8.00 7.46 8.71 13.06 9.58 7.51
Cybister sp. 7.30 9.22 7.94 5.57 7.75 9.06 8.95 6.94
Laccophilus sp. 4.03 4.68 4.40 3.41 3.77 4.27 4.00 2.04
Hydaticus sp. 2.08 3.29 2.43 1.74 2.00 2.45 2.33 1.57
H. musicus 4.56 6.37 5.52 4.05 7.75 8.64 8.00 3.63
Hydrophilus sp. 5.32 9.47 7.41 2.53 6.97 8.89 8.23 4.08
Hemiptera
D. rusticus 6.42 9.63 7.05 6.58 8.89 11.50 9.06 7.43
Diplonychus sp. 5.82 9.60 8.70 4.82 8.36 10.16 9.67 8.12
L. indicus 7.06 10.31 9.74 4.56 7.39 8.69 8.18 3.67
Lethocerus sp. 3.40 5.02 4.80 1.25 3.71 4.29 4.00 3.08
Laccotrephes sp. 2.17 3.54 2.61 1.80 2.21 4.90 2.64 1.92
Ranatra sp. 6.00 9.05 6.94 4.81 8.09 10.37 8.58 4.49
Gerris sp. 7.72 8.55 8.12 5.06 5.00 6.12 5.27 4.83
Micronecta sp. 0.61 1.27 0.88 0.35 0.40 1.23 0.77 0.22

[NB: RA(%)<1 =Subrecedent; 1.1-3.1 = Recedent; 3.2-10 =Subdominant; 10.1-31.6 = Dominant; and >31.7 = Eudominant]

et al. (2011), who reported that there was a significant
difference in species composition, between the upstream
and downstream stations in Sungai Peres and Sungai Bubu
streams of Hulu Terengganu, Malaysia. The individual
species was more at upstream stations due to domination
of rivers with relatively clean environment than downstream
stations (conversely, polluted streams, caused by various
anthropogenic activities, with fewer numbers of invertebrate
taxa) in both the streams. Fadilah et al. (2017) carried
out a similar kind of study which revealed the occurrence
of 30 species representing 16 families under 5 orders.
Occurrence of same species under the order Odonata was
also observed by Kalita and Ray (2015) in Deepor beel Bird
Sanctuary, Kamrup, Assam and they reported a total of 39
species. Choudhury and Gupta (2015) reported D. rusticus,
R. longipes longipes, R. varipes, Gerris sp. under Hemiptera
and Dineutus sp. and Laccophilus sp. under Coleoptera from
Deepor beel. In a similar study, the occurrence of Dineutus
sp., Laccophilus sp., H. triangularis, L. indicus, D. rusticus,
G. lacustris, R. elongate and R. varipea was reported by
Majumder et al. (2013) from Tripura. The results also
corroborated with Sharma and Chowdhary (2011), who
reported 2 species of Ephemeroptera viz., Caenis sp. and
Baetis sp. from Tawi, a Central Himalayan river in Jammu
and Kashmir. Subramanian and Sivaramakrishnan (2007)
registered Glossosoma sp. (Glossosomatidae) in Western
Ghats and Suhaila et al. (2014) reported Diplectrona sp.
(Hydropsychidae) from Malaysia. Balachandran et al. (2012)
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reported all 3 Ephemeropterans (Caenis sp., Baetis sp. and
Isonychia sp.) from Aghanashini river of Central Western
Ghats. Chironomus sp. under the family Chironomidae of
the order Diptera was registered by Majumder et al. (2013)
in urban fresh water lakes of Tripura.

Experimental findings on season wise composition
and abundance of aquatic insect fauna of Majuli are in
conformity with Jenila and Nair (2013), who observed that
the population of aquatic insects was high in June due to
onset of South West monsoon followed by November due to
heavy rainfall in a permanent pond of Kanyakumari district.
Similarly, Takhelmayum et al. (2013) recorded higher density
of aquaticinsects in June and distinct variation in the density
was observed in dry and wet months in Manipur. Payakka
and Prommi (2014) also recorded lower individuals in dry
season and increase in number during June that remained
high up to July. The abundance was higher during rains and
decreased during dry period. Lowest population was also
observed during December by Jana et al. (2009).

The present findings on relative abundance are in close
proximity with the results of Oku et al. (2014), who
reported higher abundance of Odonata and Hemiptera
followed by Coleoptera in wet season as compared to
dry season. A similar type of study carried out by Jana et
al. (2009), revealed that Odonata was the most common
group quantitatively followed by Hemiptera and Coleoptera
respectively. Che Salmah et al. (2005) also found that riverine
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ecosystem has the richest fauna of Odonata as compared
to agricultural fields, streams, freshwater and peat swamps.
Harun et al. (2015) reported that Hemiptera as one of the
dominant order during monsoon season and was found in all
sampling locations. In a similar kind of study, Takhelmayum
et al. (2013) also observed domination of D. rusticus by 65-
80% in the wet season in Manipur. Also, the findings of the
present investigation are in agreement with Barman and
Gupta (2015), who registered Dineutus sp. as one of the
most abundant species during monsoon and pre-monsoon
in Bakuamari stream, Chakras Hila Wildlife Sanctuary, Assam.
Khan and Ghosh (2001) in West Bengal found Coleoptera to
be the most common order quantitatively. A similar study
was carried out by Sharma and Agrawal (2012) in which the
result of dominance of all studied insect species revealed
that Dineutus spinosus (Coleoptera) had maximum value of
dominance followed by Cybister confuses in Surha Tal district-
Ballia, Uttar Pradesh. Majumder et al. (2013) stated that the
overall species abundance and richness revealed insects of
the order Hemiptera were the most dominant and that of
Coleoptera was the least dominant in the urban freshwater
lakes of Tripura. Jana et al. (2009) registered Ranatra
filiformes as dominant species followed by Diplonychus
rusticus in a pond in Midnapore town, West Bengal.
Vasantkumar and Roopa (2014) also observed aquaticinsects

belonging to orders Hemiptera and Coleoptera to be the
most common as compared to species belonging to other
orders in Karwar.

Results pertinent to the dominance status of aquatic insect
fauna corroborate with the findings of Jana et al. (2009),
who described the dominance status of various species on
the basis of relative abundance and most of the species
were ranged between subrecedent [RA(%) < 1.0] and
subdominant [RA(%) = 3.2-10.0] in a pond of Midnapore
town, West Bengal. Sarma and Boruah (2013) also observed
that the relative abundance of aquaticinsects in Bahini river
of Guwahati was ranged between subrecedent [RA(%) < 1.0]
and dominant [RA(%) = 10.1-31.6].

The present diversity analyses showed higher species
diversity in all the three locations, viz., Upper, Central and
Lower Majuli which indicated finely distributed individuals
of different species (Table 8). During the period of present
investigation, the values of Shannon-Wiener Index (2.5-
3.2), Simpson Index of Diversity (0.91-0.95) and Evenness
(0.86-0.98) in all the three locations of Majuli were found
within proper range (Table 8). The results are supported
by the findings of Turkmen and Kazanci (2010), who also
recorded that the values of Shannon-Wiener Index (1.50-
3.50), Simpson Diversity Index (0.66-0.94) and Evenness
(0.52-0.80) were within a proper range.

Table 8: Diversity indices for aquatic insects in sampling locations of Majuli during 2016-17

Location Season Taxa Shannon-Wiener Index Simpson Index of Evenness
(H) Diversity (1-D) (E,)
Upper Majuli Pre-monsoon 24 3.132 0.947 0.951
Monsoon 3.156 0.955 0.983
Post Monsoon 3.149 0.951 0.980
Winter 3.120 0.942 0.911
Central Majuli Pre-monsoon 17 2.669 0.924 0.942
Monsoon 2.719 0.927 0.960
Post Monsoon 2.706 0.925 0.955
Winter 2.541 0.913 0.860
Lower Majuli Pre-monsoon 29 2.886 0.932 0.867
Monsoon 3.015 0.943 0.895
Post Monsoon 2.952 0.935 0.877
Winter 2.874 0.930 0.862

Highest Shannon-Wiener Index (H’' = 3.156), Simpson
Index of Diversity (1-D = 0.955) and Evenness (E, = 0.983)
were recorded during monsoon in Upper Majuli which
suggested presence of relatively stable habitats whereas
lowest Shannon-Wiener Index (H" = 2.341), Simpson Index
of Diversity (1-D = 0.913) and Evenness (E,, = 0.860) were
recorded during winter which suggested relatively disturbed
habitats in Central Majuli respectively (Table 8). The results
corroborated with the observations of Sarma and Baruah
(2013) and Turkmen and Kazanci (2010), who concluded that
H’ value above 3.0 indicated stable and balanced structure
and habitat whereas H under 1.0 indicated pollution and
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degradation in habitat structure. Further, Dalal and Gupta
(2014) revealed that the Evenness being closer to 1 indicated
equal distribution of individuals in two temple ponds of
Silchar, Assam.

Conclusion

The present study aimed to assess the composition and
diversity of aquatic insects of Majuli. The occurrence of
a wide array of aquatic entomofauna observed in Majuli
exhibited the highest mean abundance of aquatic insect
and higher species diversity in monsoon whereas lowest
was observed in winter suggesting less environmental
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stress and stable environmental conditions contributed to
higher species diversity. Also, the study has paved a way on
possibility of further exploration of the aquatic insects and
their role through more precise biomonitoring programmes.

Acknowledgements

Sincere gratitude is extended to Dr. Hemant V. Ghate, Former
Head of the Department of Zoology, Modern College, Pune
and Dr. S.K. Dutta, Professor, Department of Entomology,
AAU, Jorhat for taxonomic treatments during the present
study.

References

Balachandran, C., Dinakaran, S., Subash-Chandran, M.D.,
Ramachandra, T.V., 2012. Diversity and Distribution of
Agquatic Insects in Aghanashini river of Central Western
Ghats, India. In: LAKE 2012: National Conference
on Conservation and Management of Wetland
Ecosystems. 06™-09™" November, 2012. School of
Environmental Sciences, Mahatma Gandhi University,
Kottayam, Kerala. p. 10.

Barman, B. Gupta, S., 2015. Aquatic insects a bio-indicator
of water quality — A study on Bakuamari stream,
Chakras Hila Wildlife Sanctuary, Assam, North-East
India. Journal of Entomology and Zoology Studies 3(3),
178-186.

Che Salmah, M.R., Abu, A.H., Wahizatul, A.A., 2005.
Preliminary study on the composition and distribution
of Odonata in Perlis State Park. Malayan Nature Journal
57(3), 317-326.

Choudhary, A., Ahi, J., 2015. Biodiversity of freshwater
insects: A Review. The International Journal of
Engineering and Science 4(10), 25-31.

Choudhury, D., Gupta, S. 2015. Aquatic insect community
of Deepor beel (Ramsar site), Assam, India. Journal of
Entomology and Zoology Studies 3(1), 182-192.

Dalal, A., Gupta, S., 2014. Aquatic insect diversity in two
temple ponds of Silchar, Assam, North East India
and their conservation values. Knowledge and
Management of Aquatic Ecosystem 415, 09. DOI:
https://doi.org/10.1051/kmae/2014035.

Fadilah, U. Atmowidi, T., Priawandiputra, W., 2017.
Comparison of aquatic insect assemblages between
managed and unmanaged artificial lakes in Indonesia.
Journal of Entomology and Zoology Studies 5(2), 496-
506.

Harun, S., Al-Shami, S., Dambul, R., Mohamed, M., Abdullah,
M.H., 2015. Water quality and aquatic insects study
at the Lower Kinabatangan River Catchment, Sabah:
In response to weak La Nina event. Sains Malaysiana
44(4), 545-558. DOI: https://doi.org/10.17576/jsm-
2015-4404-09.

Jana, S., Pahari, P.R., Dutta, T.K., Bhattacharya, T., 2009.
Diversity and community structure of aquaticinsectsin
a pond in Midnapore town, West Bengal, India. Journal
of Environmental Biology 30(2), 283-287.

© 2024 Bioli(f’a 61

Jenila, G.J., Nair, C.R., 2013. Biodiversity of aquatic insect
population in two permanent ponds of Kanyakumari
district. International Journal of Fauna and Biological
Studies 1(2), 8-12.

Kalita, G.J., Ray, S.D. 2015. Studies on the diversity and
habitat preference of odonates in Deepor Beel Bird
Sanctuary, Kamrup, Assam. Journal of Entomology and
Zoology Studies 3(2), 278-285.

Khan, R.A. Ghosh, L.K., 2001. Faunal diversity of aquatic
insects in freshwater wetlands of South Eastern West
Bengal. Records of the Zoological Survey of India 194,
1-104.

Majumder, J., Das, R.K., Majumder, P., Ghosh, D., Agarwala,
B.K., 2013. Aquatic insect fauna and diversity in urban
fresh water lakes of Tripura, North East India. Middle-
East Journal of Scientific Research 13(1), 25-32.

Menke, A.S., 1979. The semi-aquatic and aquatic Hemiptera
of California (Heteroptera: Hemiptera). In: Bulletin of
the California Insect Survey, Volume 21. University of
California Press, Berkeley, Los Angeles and London.
p. 166.

Oku, E.E., Andem, A.B., Arong, G.A., Odjadjare, E., 2014.
Effect of water quality on the distribution of aquatic
entomofauna of Great Kwa River, Southern Nigeria.
American Journal of Engineering Research 3(4), 265-
270.

Payakka, A., Prommi, T.O., 2014. Aquatic insects biodiversity
and water quality parameters of receiving water body.
Current World Environment 9(1), 53-58. DOI: https://
doi.org/10.12944/CWE.9.1.08.

Sarma, B.K., Baruah, B.K., 2013. Study on seasonal variation
of aquaticinsects in a lotic ecosystem of Guwahati city,
Assam, India. The Clarion 2(1), 30-34.

Sharma, K.K., Chowdhary, S., 2011. Macroinvvertebrate
assemblages as biological indicators of pollution in a
Central Himalayan river, Tawi (J and K). International
Journal of Biodiversity and Conservation 3(5), 167-174.

Sharma, R.K., Agrawal, N., 2012. Faunal diversity of aquatic
insects in Surha Tal of district-Ballia (U.P.), India.
Journal of Applied and Natural Science 4(1), 60-64.
DOI: https://doi.org/10.31018/jans.v4i1.223.

Subramanian, K.A., Sivaramakrishnan, K.G., 2007. Aquatic
Insects for Biomonitoring Freshwater Ecosystems - A
Methodology Manual. Ashoka Trust for Research in
Ecology and Environment (ATREE), Bangalore, India.
p. 30.

Suhaila, A.H., Che Salmah, M.R., Nurul Huda, A., 2014.
Seasonal abundance and diversity of aquatic insect in
rivers in Gunung Jerai Forest Reserve, Malaysia. Sains
Malaysiana 43(5), 667-674.

Takhelmayum, K., Gupta, S. Singh, N.R., 2013. Diversity and
density of aquatic insects in the lower reach of river
Moirang, Manipur, North East India. Proceedings of
the National Academy of Sciences, India, Section B:
Biological Sciences 83, 575-584. DOI: https://doi.
org/10.1007/s40011-013-0166-x.



Research Bioticd 2024, 6(2): 52-62

Turkmen, G., Kazanci, N., 2010. Applications of various
biodiversity indices to benthic macroinvertebrate
assemblages in streams of a national park in Turkey.
Review of Hydrobiology 3(2), 111-125.

Vasantkumar, B., Roopa, S.V., 2014. Physico-chemical and
aquatic insects diversity of pond ecosystem in Karwar,
India. International Journal of Life Sciences 2(2), 148-
154,

Wabhizatul, A.A., Long, S.H. Ahmad, A., 2011. Composition
and distribution of aquatic insect communities in
relation to water quality in two freshwater streams of
Hulu Terengganu, Terengganu. Journal of Sustainability
Science and Management 6(1), 148-155.

© 2024 Biolié’a 62



