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Abstract

Seasonal changes in the pattern of abundance of benthic macro-invertebrates were studied and their correlation with
various environmental variables was also estimated. Benthic faunal density was recorded maximum during winter
months with Ephemeroptera as the most abundant order at all the sites followed by Plecoptera, Coleoptera, Diptera,
Trichoptera, Megaloptera and Odonata. Level of species richness was found dependant on the abiotic factors like tem-
perature, hardness, pH, dissolved oxygen, chlorides and phosphorus. [Life Science Journal. 2007; 4(4): 85 — 89] (ISSN:

1097 — 8135).
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1 Introduction

Stream macro-invertebrates have been used extensive-
ly for biomonitoring of numerous environmental stresses
(Rosenberg and Resh, 1993) and thus have received con-
siderable attention in the study of running water ecosys-
tems (Cummins, 1992). They are sensitive to watershed
conditions and exhibit sufficient stability in assemblage
structure over time to make them useful as long-term
monitors of stream health (Richards and Minshell, 1992)
and indicators of water quality (Resh, 1995; Gauffin and
Tarzwell, 1952; Wilhm and Dorris, 1968). Hynes (1960)
opined that the density of benthos in a water body is a
useful index of water quality although density may fluc-
tuate widely with changes in the seasons.

There is practically no data available on limnobiotic
components of contributing tributaries of Ganga River
from Garhwal region and whatever is reported is frag-
mentary (Sharma et al, 1990; Singh, 1991; Nautiyal,
1986). Considering above facts, present study on sea-
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sonal variation of benthic invertebrates and their relation
with environmental variables from Hinval freshwater
stream in Garhwal region of Uttarakhand, India, was un-
dertaken.

2 Materials and Methods

The benthic macro-invertebrates were sampled ev-
ery month from March, 2005 to February, 2007 at three
selected sites of the stream and fourth sample was col-
lected from Ganga River water at Shivpuri to compare
and evaluate the benthic macro-invertebrates seasonal
variation. Benthic macro-invertebrates were collected
by enclosing one square meter area of stream bottom at
each site with square meshed cloth. The bottom stones
and gravel were upturned to dislodge the aquatic life.
Each animal was then brush picked and preserved in 5%
formaline and were identified according to Ward and
Whipple (1992), APHA (1998) and Pennack (1978) up to
the genera level.

Species richness has been calculated on the basis of
number of species available at each site. By using the
method of least squares and Karl Pearson, the regression
equation, coefficient of correlation and standard devia-
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tion values between species richness and abiotic factors
were calculated using SPSS (version 10).

3 Results

During the period of study, a total of 29 genera be-
longing to 7 orders of benthic fauna were recorded. The
most abundant order having maximum number of genera
recorded was Ephemeroptera at each site followed by
Plecoptera, Coleoptera, Diptera, Trichoptera, Megalop-
tera and Odonata. Baetis and Stenonema sps (Ephemer-
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optera), Acronuria sps (Plecoptera) and Psephenus sps
(Coleoptera) were found to be very common at all sites.
Figures 1, 2, 3 and 4 postulate the seasonal variation of
benthos for the period of study at each site. From the
above observations, it is inferred that maximum number
of genera in each order were recorded during the winter
months followed by summer and monsoon seasons.

The correlation between species richness vs. abiotic
factors for each site have been presented in Table 1. A
strong negative correlation between species richness and
environmental factors like water and air temperature at
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Figure 1. Relative abundance of macro-invertebrates in Hinval freshwater stream at site I of Garhwal region at Uttarakhand, India.
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Figure 2. Relative abundance of macro-invertebrates in Hinval freshwater stream at site-1I of Garhwal region at Uttarakhand, India.
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Figure 3. Relative abundance of macro-invertebrates in Hinval freshwater stream at site-I1I of Garhwal region at Uttarakhand, India.
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Figure 4. Relative abundance of macro-invertebrates in Hinval freshwater stream at site-IV of Garhwal region at Uttarakhand, India.

site-I (r = — 0.539"F, r = — 0.567"") and site-I1I (r = —
0.608**, r=— 0.574**) was found. At site-II, a moderate
negative correlation between these factors (r = — 0.468",
r=—.0437") was recorded. pH showed moderate nega-
tive correlation at site-III ( = — 0.456") and site-IV (r =
—0.410™), however, a strong positive correlation between
species richness and hardness at site-I (r = + 0.673™")
and site-IV (» = + 0.583™) and with chlorides at site-I1I (»
=+ 0.554™") was observed. Phosphorus has strong nega-
tive correlation with species richness at site-IV (r = —
0.527"") and dissolved oxygen showed a positive corre-

lation at site-III (= + 0.695") and site-II (» = + 0.4367).
Free CO,, TDS, alkalinity and nitrates did not show any
correlation with species richness.

4 Dicussion

The maximum density of benthic fauna was observed
during winter months, this can be related to the avail-
ability of phytoplankton population in the form of food
supply as also observed by Joshi ef al (1996) on Ganga
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Tablel. Species richness vs. abotic factors of Hinval freshwater stream in Garhwal region
Parameters
Correla- ; ; - _ _
o Water Air Dissolved Free Total Calc M?gn TDS  Alkalin- Chlor Phospha- Nitrates
temp temp pH oxygen CO, hardne- ium isium (me/l) ity (mg/l) ides tes(mg/l) (mg/l)
CC)  (°C) (mg/) (mgl) ss(mgl) (mgl) (mg/) & YIED ™ mg/1) & &
Site-1
Correla-
tionco- —.539™" — 567" — 122" 357 - 284 308 .673"° —268 —.050 261 021 .004 075
efficient
Stand-
ardde- 5225 6.832 0520 1514 0740 4146 15810 9.841 25735 37245 3.156 0274 0252
viation
Mean  20.08 2695 833 9.89 025 17218 33.86 2077 133.15 17823  9.33 050 038
Ran 12.0 17.0 75 73 00 1075 1202 998 94.5 1100  4.54 0.1 0.025
MEC 280 —400 -92 1217 23 —269.0 —69.07 —47.5 —180.02 —2275 —16.68 —092 —0.90
Site-11
Correla-
tionco- —.468° —.437° 051 436"~ 0208 —.427* 448 366 —.118 —.071  .152 071 .00
efficient
Stand-
ardde- 4950 7.672 0610 1574 0383 39.783 13.493 12.609 26.835 51339 3.179 0286 0231
viation
Mean 2025 28.02 825 9.49 0.1 168.56 2997 2177 139.17 17229 944 0459 0367
Ran 12.6 17.4 7.0 72 00 1160 1241 657  103.3 71.0 3.83 0.06 0.01
MES 980 —440 -91 —129 —12 -—2585 —585 —5092 —1947 —2423 —161 -092 —0.8
Site-III
Correla-
tionco- —.608"" — 574" _— 456" 695" _—257 —321 221 —350 —315 244 554 053 234
efficient
Stand-
ardde- 6.071 6887 0840 1319 1221 9432 11279 11.913 28716 49.551 4572 0313 0214
viation
Mean  18.54 2587 833 9.25 0.56 139.99 2854 1533 110.544 137.63 11.62 048 0.33
Range 10 12.0 7.2 7.4 0.0 940 1261 34 725 375 3.82 0.07 0.02
€ 290 -390 -103 —12.06 -3.64 -2440 —47.1 -42.13 —1748 -2150 —182 096 —0.73
Site-1V
Correla-
tionco- —.065 —.156 —.410° 283  —.054 583" 044 448" 344 134 325 —.527"" —.009
efficient
Stand-
ardde- 5.108 8410 0900 2299 1713 28541 6.782 5957 24.642 32.606 3.480 0339  0.175
viation
Mean  14.62 2341 821 1056 128 8548 19.62 888  73.68 1025  7.57 0.41 0.28
Range 60 11 7.3 8.3 0.0 60.0 761 292 377 575 2.13 0.02 0.02
£ 210 440 -100 -167 49 —165 -3072 —-21.53 -275 180 —151 —093 —06

**Sigiﬁcant at 0.01 level; >l‘Signiﬁcant at 0.05 level

River. On the other hand decline in the density of benthic
fauna during monsoon months may be due to increase
load of suspended solids, reduced transparency and

increased water flow. Similar findings have also been

observed by many workers (Donald et a/, 1982; Duffield
and Nelson, 1993).
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Relationship between macro-invertebrate community
structure and environmental variables has been the sub-
ject of numerous investigations (Tate and Heiny, 1995;
Wright et al, 1984; Omerod, 1987; Gower et al, 1994).
Poff and Ward (1989) identified streamflow variability as
a major factor affecting other abiotic and biotic factors
that regulate lotic macrozoobenthic patterns.

Brown and Brown (1994) and Richards et al (1993)
suggested that many variables, including conductivity,
dissolved oxygen, pH, current velocity, substrate type,
depth and water temperature affect the invertebrate pro-
duction in response to changes in flow regime.

Hynes (1970) had discussed in general the changes
in faunal composition with longitudinal distance in lotic
ecosystems and also mentioned oxygen, temperature
and nature of substratum as possible contributor to this
change.

Pires et al (2000) concluded that some of the envi-
ronmental variables like temperature, conductivity, depth
and width influenced the invertebrate distribution and
abundance within the Guadiana River Basin. They also
reported that Ephemeroptera and Plecoptera were found
most abundant at the sites where water quality was good
and conditions were acceptable as these groups are sen-
sitive to water quality as contrast to the group Diptera
which was associated with poor water quality as they are
more resistant to pollution, also observed by Depiereux
et al (1983). During the present study, most abundant
orders recorded are Ephemeroptera and Plecoptera at all
sites which indicate good water quality as well as favour-
able conditions for biotic communities which is in line
with the above observation. It is thus concluded that the
level of species richness is dependent on the abiotic fac-
tors like temperature, hardness, pH, chlorides, phospho-
rus and dissolved oxygen. However, the importance of
habitat types, pollution, biotic factors and anthropogenic
activities can not be ruled out.
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