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SUMMARY

1. The samplings were made at an interval of fifteen days for a
period of two years from depths 0.2 m, 1 m, and 3 m of three ponds

at Dacca. The main objectives of the investigation were to record the

following parameters;

i) Physico-chemical parameters of water and bottom
sediments.

€C‘LLUV\A./
ii) Populations of benthic macroinvertebrates at

different depths, their community patterns, quantitative
variation in abundance and biomass, mutual associatiom

and size group frequency of dominant oligochaete species;

iii) Correlation between akundance of macrobenthos and

physico-chemical characteristics of water and soil.

2. The oligochaetes, chironomids and molluscs were the dominant groups
and these determined the total abuncdance of the three ponds. The
oligochaetes were the most dominant. group, whereas Limmodrilus

400031

hoffmeisteri was noted to be the most dominant species.

3. The abundance and diversification of macroinvertebrates was noted to

vary inversely with depth, the highest was observed at 0.2 m depth and
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the lowest at 3 m depth, The highest faunal abundance and diversifica-
tion was also found in the pond with gentle and gradual slope, and the

lowest in the pond with steep slope.

It was noted that the rainfall influenced the occurrence of
oligochaete populations. The latter occasionally showed an inverse

relationship with the populations of chironomid larvae.

4. 1t was noted that Limmodrilus hoffmeisteri thrived well in the
pond receiving sewage outflow, whereas Lamellidens marginalis, a
filter feeding bivalve, preferred pollution-free water. The larvae of

Chaoborus sp. were fourd to be restricted to the deeper bottom.

5. In case of oligochaetes no specific pattern in seasonal abundance

was witnessed, whereas the molluscs showed specific seasonal patterns.

6. The dry formalin-weight of macroinvertebrates was noted. The
oligochaetes dominated the total biomass in SB pond, whg;eas in SH and
PG ponds the total biomass was mostly dependert on mulluscs. The

total biomass was noted to depend largely on L. hoffineisteri in SB pond.
The ring snail, Viviparus bengalensis, was the dominant species among

the molluscs and dominated the total biomass in SH and PG ponds.

7. Mutual association among the dominant oligochaetes was recorded
by rank correlation test. It was observed that significant mutual

association existed between Branchiodrilus semperi and Dero digitata.
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8. Limnmodrilus hoffmeisteri and Branchiodrilus sowerbyi was found to
breed irregularly throughout the year. The maximum breeding occurred
between March and July in case of L. hofjfmeisteri whereas between

September and October in case of sowerbytz.

9. The simple multiple correlation coefficients betweem the abundance
and the eight physico~chemical parameters of water were calculated. The
temperature showed a negative relationship with faunal abundance. The
dissolved oxygen content and pH exhibited a positive relationship with
the faunal density, whereas carbondioxide, organic carbom, nitrogen,

and calcium content showed a negative relationship. The phosphate
content of water did not manifest any specific relationship with faunal
density. The significant values of multiple correlation coefficient for
total organisms and the eight physico-chemical factors of water were

noted at depths 0.2 m and 1 m in SB pond.

10. The simple correlation and coefficients between the‘ﬁotal abundance
of macroinvertebrates and some chemical parameters of soil were studied.
The nitrogen and organic carbon content of the sediment showed a

negative relationship with the faunal density at depth A (.2 m) and a
positive relationship at depth B (1 m). It was further moted that the
pond sediment with high amount‘of available phosphorus and rich bacterial

populations supported the highest number of benthic macroinvertebrates.
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11.. The entire bottom areas of these ponds at the greater depth were
almost barren possibly due to the tense shortage of dissolved oxygen,
very high content of carbondioxide and presence of hydrogen sulphide

~gas in water.

12, In course of the investigation the following genera and species .

were studied:

Nais simplex Piguet, Stylaria lacustris (Linnaeus),
Branchiodrilus semperi (Bourne), Dero dorsalis
Ferronniere, D. digitata (Muller), D. indica Naidu,
OLIGOCHAETA: Aulophorus furcatus (Muller), A. gravelyi Stephenson,
Limnodrilus hoffmeiteri (Claparede), Aulodrilus
pluriseta (Piguet), Branchiura sowerbyi (Beddard),

Mesenchytraceas sp.

Viviparus bengalensis (Lamarck), Digniestoma pulchella

(Benson), Alocinma orcula Feranenfled, Melania
MOLLUSCA :

tuberculatus (Muller), Lymnea sp., L. accuminata

(Lamarck), L. luteola (Lamarck), Planorbis exustus

Deshayes, Lamellideus marginalis Lamarck.

CHAOBORIDAE: Larvae of Chaoborus sp.
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In addition to these genera and species there were other organisms
belonging to groups Planaria, Hirudinaria, Hydracarina, Ostracoda,
Odongta, Chironemidae and Ceratopogonidae present in all the three
ponds. Although these latter organisms were not properly identified,
these were, however, considered in determining the total abundance and

biomass and their periodicity.

towep r
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CHAPTER X

INTRODUCTION

The benthic macroinvertebrates perform a vital task in the
biolegical productivity of any water body. The fundamental import-
ance of these organisms in the economy of the natural waters is that
they play an important part in the nutrition cycle in aquatic eca-
system. The major point of interest at the present time im production
hydrobiology is the relationship of envirommental factors to different

trophic levels through which energy flows (Lellak, 1965).

Growing population pressure, reckless use of pesticides,
increasing rate of irrigation during dry season for cultivation of
land, and other human interference with natural waters are all contrib-
uting to a drastic decline in fish production in Bangladesh where fish
is the main source of protein for common people. The paramount need
to increase protein supply for the human population has necessitated
the use of all available waters for fish culture, and for this purpose
knowledge of the benthic organisms of water bodies is very essential.
Vaas & Vaas-van-Oven (1959) observed the importance of different
open water and bottom community as food of Indonesian carps in
natural fish ponds. Kharitonova (1962) fcund that oligochaetes are

of secondary importance as food for carps and gold fishes in
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Ukrainian ponds. Poddubanya (1962) stated that tubificids are in
great demand as food for freshwater fishes. Tody (1964, c.f. Hall &
Hyatt, 1974) summarized the results of several authors and reported
that the rainbow trout feeds brincipally on benthic invertebrates.
Krishnamurthy (1966) found that Puntius kolus feeds extensively on
bottom fauna. Ghabbour (1966) discussed the importance of
oligochaete worms in fish culture with special reference to Lake
Nasser. Grimas (1968) reports that the study of the bottom animal
community yields information about specific bioactivity of various
lakes and gives indication for the rate of progress of eutrophication
in various lake basins. Raman et al. (1975) stressed the importance
of bottom fauna in agquaculture as food of fishes. Thus it is evident
that the abundance and distribution of bottom dwelling

macroinvertebrates have a direct bearing on fisheries.

The benthic macroinvertebrate community is very sensitive to
environmental stress (Goodnight, 1973; Harrel et al., %976). The
community structure of macrobenthos is often investigated for
determination of pollution stress. In spite of their sensitibility to
changes in environment, these organisms take a considerable time to
develop a distinct community pattern in an ecosystem. Moreover, due
to their modes of life, sedentary habit and central position in food
chain, these organisms reflect the environmental conditions of an

ecosystem in the past as well as in the present, whereas the physical
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and chemical survey of water indicates the environmental condition at
the time of sampling. Water quality biologists now-a-days thus prefer
to detect the effect of environmental perturbation by studying the
degree of diversification in the benthic macroinvertebrate community.

This further enhances the importance of benthonic study.

The physicochemical factors of water and soil have definite
effects on benthic community and other life in water bodies (Raman
et aZ., 1975) . Therefore, the investigation of these factors is
necessary. Though one of the earliest works on tropical limnology was
undertaken in the year 1928-29 on the inland waters of Java, Sumatra,
and Bali under German Limnological Simoa Expedition (Ruttner, 1952),
Thienemann (1954a) pointed out the dearth of sufficient knowledge of
tropical limnology and suggested that warmer water should be inves-
tigated with respect to environmental factors and populations therein.
However, Pruthi (1933), Sewell (1934), Iyenger (1940), Ganapati (1940,
'41, '43), Philipose (1960), Singh (1960), George (1962),-Sarker &
Rai (1964), zafar (1964, 1966), Krishnamurthy & Visweswara (1965),
Sitaramiah (1966), Sreenivasan (1968), Michael (1968a), Munawar (1970),
Seenayya (1971), Rao (1971), Jana (1973), Islam et al. (1974), Fresh-
water Research Centre, Chandpur, (1974), Islam & Saha (1975), Mathew
(1975), Islam & Mendes (1976), Islam & Paul (1977), Khan et al. (1977),
Islam & Paul (1978) and Oppenhiemer et al. (1978) carried out some

valuable work on the physical and chemical conditions of water in the
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Indian and Bangladesh territories. It appears, therefore, that much
more work is needed in this line to expand the extent of our under-
standing on aquatic ecosystems in order to achieve considerable

increase in aguatic productivity.

The bottom macroinvertebrates show a great variety of adaptations
tc their mode of life. They adapt to the substratum, to the amplitude
and rythm of physical and chemical factors and to the exploitation of
food resources (Jonasson, 1975). They are found to live on organic
residual surrounded by bacteria (Mayer, 1934; Walshe, 1947;
Thienemann, 1954b). Tt has been observed recently that many of the
bottom dwelling macroinvertebrates are bacteriophagus (Hruska, 1973;
Cook, 1975; Harrel & Duplechin, 1976). Since mass development of
bacteria depends primarily on the amcunt of organic matters and the
organically bound nitrogen in mud, these two factors may be taken as
indicators of the nutritive value and the energy content of mud which
alsp, as considered by some gquarters, reflects the extent of benthic
populationé. Mortimer (1938) found that the organic productivity of
the lakes of English Lake District depended on the nitrogen content
of their mud. However, Stangenberg (1949) failed to get the same
result while dealing with the ponds and lakes of Poland. According to
Lellak (1966) bottom nutrierts do not seem to be the factor limiting
the food supply of the bottom fauna in Czechoslovakia and it is

impossible to use it as a criterion in drawing conclusions as to its
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quantitative development and production. Cook (1975), and Loveriolge
& Cook (1976) found that strong positive correlation existed between
mean particle size of sediment and the abundance and biomass of
benthos. But they also found a negative correlation between abundance
and biomass of benthos ané the content of organic carbon in the sedi-
ments. However, it seems that more research is necessary to expand
our knowledge on soil composition of water bodies and their relation-

ships with the benthic organisms.

Our knowledge of the benthic ecology lags behind that of
plankton ecology. The overall concept of benthic environment is
either incomplete, or is based on broad generalizations (Buscemi,
1961). Many people have worked with benthos, but there is little
information on the possible relationships between them and their
physical and chemical environment. Earlier works on the bottom
macroinvertebrates from different parts of the world have been mostly
confined to larger bodies of water, particularly in the Egmperate
region. Although these information are not that pertinent with
respect to smaller tropical water bodies such as ours in Bangladesh,
a brief resume however is given below to elucidate the extent and
nature of work dome in bentholeogical studies. Thus, Moore (1950)
pointed out that the littoral zone of Lake Louisiana supported rich
faunal abundance and diversification. He further concluded that the

above observation was possible due to the diversified physical and
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chemical conditions of the littoral zone. Similar observation was
made by Muttowski (1918), Juday (1922), Eggleton (1937), Northcote &
Larkin (1956), Dunn (1961), Grimas (1967}, Craven & Brown (1969),
Paterson & Fernando (1969a), Thut (1969), Hamilton (1971), Solem (1973),
and Darlington (1977). Eggleton (1931) while working in a number of
fresh water lakes in U.S.A. found that the concentration of freshwater
macrobenthos in the upper profundal and che lower sublittoral zones
during summer. He also noted a sharp decline in population per unit
area below the upper profundal and above the lower sublittoral zone.
Adamstone (1924) and Rawson (1930) recorded similar results.

Buscemi (1961) noted the highest biomass of macrobenthos within the
range of 0.6 meter to 1.0 meter depth in Parvin Lake in Colorado.
Harrel (1973) obsexrved species diversity of benthic macroinvertebrates
in Massery Lake, Texas, decreased to zero diversity at 3 meters. On
the contrary, while working in Buckeye Lake of Ohio, Tressler et al.
(1940) observed that depth played an insignificart role_%n’the

distribution of benthic organisms,

Humphries (1936) pointed out that the fauna of any lake may be
divided according to seasonal variation into: (1) a permanent fauna;
and (2) a temporary or seasonal fauna. Berg (1938) while working on
European Lakes, found that each lake has its own individuality as to
its faunistic composition. KXhalilov & Ahmedov (1972), Pupkov (1972),

and Kitagwa (1972) made similar observations from different waters in
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USSR and Japan. Ashahina (1942, 1943) observed that chironomids
dominated the other components of macroinvertebrates in Lake Bepi of
Japan. Similar observations were also made by Clampitt et al. (1960),
Wojcik (1970), and Daniel (1972). Ricker (1952) found that
oligochaetes and chironomids were two dominant groups among the
benthos of Cultus Lake in Canada. Sivertsen (1973), while working on
Lake Huddingsvatn in Norway, also found that these two groups were the
major fauna among macrobentlos. Nelder & Pennak (1955) noted that
tendipedid larvae and bivalve Ptetdium were the most abundant forms in
the bottom of a Colorado Alpine pond. Lenz (1955) recorded the
fluctuation in faunal abundance in different seasons and depths.
Mundie (1959) found that many benthic organisms are less static in

their distribution than is commonly assumed.

In temperate lakes the ecology, food, feeding and growth of
macroinvertebrates have been studied by Petersen (1926), Berg (1938),
Jonasson (1948, '64, '70 and '75), Anderson & Hooper (1956),

Lellak (1965, '69), Jonnason & Kristiansen (1967), Harrel (1969),

Thut (1969), Efford & Hall (1975), Jonasson & Thorhauge (1976), Harrel

& Duplechin (1976) and Sepexs (1977). Moffet (1943), Welch (1952),
pPaterson and Fernando (1969a), Hamilton (1971), Cook and Johnson (1974) ,
Young (1975a) and Banu (1976) found that temperature was controlling
factor in the distribution and anrual fluctuation of aquatic life.

Hall et al. (1970) recorded a steep reduction in average standing crop
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with the rise of water temperature. The importance of dissolved
oxygen in the distribution and abundance of macrobenthos has been
emphasized by Deevey (1941), Jonasson (1969), Daniel (1972), and
Hruska (1973). However, Adamstone (1924) and Webb (1965) noted that
temperature and oxygen had no apparent significance in the distibution
and abundance of bottom organisms. The effect of physical and chemical
conditions of bottom deposits on the distribution and density of
bottom fauna has been frequently demonstrated by many workers
(Adamstone, 1924; Rawson, 1930; Tebo, 1955; Thorup, 1966; Grimas,

1969; Dejoux et al. 1971; Krzyzanek, 1973; Gaini & Lucas, 1974; Juget

& Gaini, 1974; Gaini & Lavandier, 1977; Darlington, 1977). Northcote

& Larkin (1956), Grimas (19€¢7, 1969), Paterson & Fernando (1969b),

Cook (1971), and Cook & Johnson (1974) observed that the density of
benthic fauna increased with the increase of organic matter in sediment.
punn (1961) and Timms (1974) emphasized the importance of morphometry

of basin in the distribution and density of benthic macroinvertebrates.

-

[

Muttowski (1918), Rawson (1930), Ball (1948), Grimas (1965), Macan
(1965), Hall et al. (1970), and Macan & Kitching (1972) found that in
a body of water, vegetation influences the distribution and abundance
of macroinvertebrates. Goodbody (1961), and Paterson & Fernando
(1969a) noted a reduction in faunal abundance caused by rainfall.
Thorup (1970) also recorded that the populations of Spring Brook

community became reduced remarkably as a result of short term flood.
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Desmet (1978) observed that in a shallow and polluted pond the number
and diversification of macrobenthos increased with artificial

aeration,

Although considerable limnological work has been done in warmer
waters in India and Bangladesh (see ref. on p. 3) little is known
about the benthic fauna of these regions. However, Parshad (1916),
Srivastava (1956 & 1959), Krishnamurthy (1966 & 1971), Sitaramaiah
(1966), Michael (1968b), Patnaik (1971), Ghosh et al. (1974). Mandal &
Moitra (1975), Raman et al. (1975), and Gupta (1976) contributed to the
knowledge of benthic macroinvertebrates of the Indian freshwaters.
From Bangladesh on the other hand, only a limited amount of work have
been done so far in this line (Dewan, 1973; Ali et al. 1977, 1978,

1579).

The present studies, therefore, were undertaken to throw light

on the ecology and community structures of benthic macroinvertebrates

. -
v v

with special reference to oligochaetes at different depths in three
different types of ponds at Dacca. The main objective of these
studies to know the :
(a) Physicochemical parameters of the waters and
bottom soils;
(b) Community patterns at different depths and seasoconal
abundance of macrobenthos, species of oligochaetes,

and molluscs;
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(c) Biomass study as measured by their dry weight
of the bottom fauna;

(d) Siée group frequency of dominant oligochaetes and
their mutual association;

(e) Correlation between abundance of macrobenthos,
oligochaetes, and dominant oligochaete species

and some of the physicochemical parameters of

water and soil.

The importance and significance of the biotic factors such as
predation pressure, feeding habit, and availability of food etc. in
the distribution of the organisms was understood but these aspects,
however, were not studied in greater depth in the present investiga-

tion.
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CHAPTER II

MATERIALS AND METHODS

The present field investigation work was started in January 1976,
and completed in December 1977, For the study of macrobenthic |
invertebrates and the limnological parameters, three ponds e.g.
Shahidullah Hall pond (SH), Play Ground pond (PG), and the Shahabagh
pond (SB) situated in and around the Dacca University Campus were
selected. The purpose of selecting these ponds was that although
situated within a short distance one from the other, each pond
represented a distinct type of ecological environment particularly
with respect to depth, shore-line topography and organic pollution.
The proximity of these ponds gave an advantage of studying them
conveniently both in the field as well as in the laboratory. The
descriptions of these ponds are given below.

The bottom contour of all these ponds were dégéémined

after recording the depth at various locations with

the help of a graduated pole and are shown in figure 2,

4, and 6.

SH pond: Maximum depth 7 meter, steep sides, fed by
ground water flow and rain, polluted with

human contamination, little macrovegetation.
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PG pond: Maximum depth 5 meter, side broken, fed by
rain and ground water flow, polluted with
dead leaves, excessive bathing, washing and
sewage occasionally during monsoon, some
macrophytesand rooted vegetation up to
1.5 meter

SB pond: Shallow, shelve gentle, fed by rain and sewage
outflow, heavily polluted with sewage, domestic

wastes and foul waters, macrovegetation.

General feature of the ponds

Shahidullah Hall Pond (Fig. 1 & 2):

This artificial pond is situated in the Curzon Hall Campus of
Dacca University, in front of the Zoology Department, and in between

Shahidullah Hall and Fazlul Hague Hall. Earlier, it was known as

[T

Nawab Dighi and was excavated by Lieutenant Swinton of East Indian
Company in 1766 for domestic use while he constructed the Nimtali
palace to accommodate the then Nawab family of Dacca (Taeesh, 1910).
The pond was reexcavated in 1921 when Dacca University Campus came
into.existence. In 1961 the pord was dried up by pumping out its

water and remained so for a few days.

The pond is rectangular in shape and it covers an area of

0.97 ha with the maximum depth of 7 m. The slope of the pond is
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Fig. 1 Showing the picture of Shahidullah Hall pond.
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Fig. 2 Showing the contour map of Shahidullah Hall (SH) pond.
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sharp and its margins shelve steeply. The pond has no outlet and
inlet. It depends ertirely upon the rainfall and ground water flow
for replenishment of water. The pond water is used by the local
people for bathing and washing all throughout the year. 1In dry season
when the water level is reduced its colour becomes turbid due to bloom
formation and contamination from human interference. But on the whole
the pond is not much polluted. Of the macrovegetation, only
Alternanthera philoxeroides (Mart.) Griseb and some grasses were found
to grow thinly in its shallow margins. However, luxuriant algal flora,
some of which forming water bloom, were noted frequently. Oedogonium
erassum (Hassall) Wittrockex Hirn (Islam & Sarma, 1976), Euglena SP. s
Microcystis spp., Lyngbya sp. along with different kinds of diatoms

have been recorded from the pond (Islam, unpublished).

Play Ground Pond (Fig. 3 & 4)*:

The pond was situated within the Dacca University Play Ground
premises. It was constructed in 1766 close to a buriai‘ground by the
then Nawab of Dacca (Taeesh, 1910). The pond was triangular in shape.
It had a surface area of 0.40 ha with maximum depth of 5 m. The
margin of the pond is broken and its slope is not very sharp at the

margins and thereafter a gentle slope was recorded. The pond was used

extensively for washing and bathing by local people. There were a

* Recently the pond has been filled up in order to extend the
play ground. Co
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Fig. 3 Showing the picture of Play Ground pond.
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number of tall trees of Albizzia richardiana King and Prain, close to
its eastern and southern banks. These trees appeared to have played
a vital role in the ecology of the pond by increasing organic carbon
content through leaf litter, especially during late winter when count-
less leaves fell from these trees. The pond did not have any outlet
or inlet and depended entirely on rain and ground water flow for its
replenishment. However, during monsoon the pond used to be continuous
occasionally with the adjacent 'katch'* drain and contaminated by its
heavily polluted water which carried waste organic materials and other

garbages from the nearby Dacca Medical College hospital.

The dominant macroflora of the pond were Nymphaea nouchali
Burm b., Ludwigia dliscendens (L.) Haras, Alternanthera philoxeroides

(Mart.) Griseb, Hydrillq?erticillata Casp. The rooted vegetations were

~ 6N#fﬂ)kkeﬁwm,
noted to extend up to 1.5 meter depth. Microcystis floggquaeh?nd M.
KUL@‘
aeruginosaA(blue green algae) were found to form blooms almost through-

out the year. The pond may be said to be polluted one. *

Shahabagh Pond (Fig. 5 & 6):

This shallow pond is irregular in shape and is situated on the
western side of the 'Institute of Post Graduate Medicine and Research'

hospital and its surrounding shops. It was a part of the old river

* Earthen drain; non-cemented.
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Fig. 6 Showing the contour map of Shahabagh (SB) pond.
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system gradullay disappeared. 1In the early fifties, when new roads
were constructed through this area, this pond took its present shape
and size. The pond has a surface area of 0.27 ha with the maximum
depth of 4 m. and has a gentle slope on its sides. It occasionally
receives sewage water through an underground drain. Apart from the
sewage water, the pond also receives domestic wastes and foul water
from neighbouring areas. The pond may be said to be heavily polluted

one.

The pond has the following macrovegetations:

Commelina sp., Alternanthera philoxeroides (Mart.)
CGriseb, and Ipomoea aquatioa Forsk.

Its algal flora consists of:

Chlamydomonas sp., Pediastrum sp., Coelastrum sp.,
Scenedesmus sp., Closteriopsis sp., Sehizamerts sp.,
Closterium sp., Spirogyra sp., Oedogoniwm sp., Euglena sp.,
Phacus sp., Trachelomonus sp., Melosira sp., Fragilaria sp..
Synedra ulna (Nitzsch.)/\lfé}r'v}zvicula sp., Nitzschia sp.,

Meris@nopidia sp., Mierocystis aeruginosa Kuetz,

Oseillatoria sp., (Islam & Sarker, unpublished report).

The algal flora was found to form bloom nearly throughout the

periods and became luxuriant in winter.
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In July 1977 cultivation of transplanted rice plants was found
around the shallow marginal water of the pond and the paddy was

harvested in early November.

Climate of Dacca City

Dacca lies between latitude 23°41' and 23©52'N and longitude
90°20' and 90°27'E and about 7.3 m above the sea level. Although
Bangladesh is custamarilly characterized in having six seasons in a
year only four of them could be clearly differentiated. These are as
follows:

1. Winter (November - February):~ Winter is cool and dry.
During this period the minimum and maximum air temperatures fluctuate

between 10° and 30°C. Rainfall is negligible during this season.

2. Summer (March - May):- It is warm and dry. Occasional
heavy showers accompanied by thunderstorm and 'Nor'wester' in late

summer are quite common. The minimum and maximum air temperatures
vary between 31° and 35°c.

3. Monsocon (June - August):- An average rainfall of about 190 cm
occurs during monsoon. Air temperature does not drop significantly
and occasional hotter days with about 34°C or more are not uncommon in

this season.
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4. Autumn (September - October):~ Heavy showers are occa-
sionally recorded in early autumn. During this season the minimum

and maximum air temperatures vary between 23° ang 32°c.

Sampling Procedures

In the present study, only littoral and sublittoral zones could
be clearly demarcated because of the lesser depths of the ponds. After
preliminary survey it has been observed that the bottoms of all the
three ponds were almost devoid of macrobenthic invertebrate population
below 3 m depth. Thus, samplings of macrobenthos were restricted up
to the depth of 3 m. 1In each pond samplings were made from three
distinct depths, irrespective of the rise and fall of water level in
different seasons. These are:

(a) Close to water margin, about 0.2 m in depth.

(B) 1 m depth. Normally rooted vegetation were restricted
up to this depth. However, in PG pond Nymphaeéa nouchali

was found to grow up to the depth of 1.5 m.

(C) 3 m depth.

Physico-chemical Parameters of Water

The water samples were collected fortnightly between 09:00 and
10:00 a.m. along with macrobenthos from the three depths. Surface

water from corresponding B and C depths were also collected. A
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pPlastic bucket was used to collect surface water without disturbing
the water surface as far as bPracticable. A Kemmerer's water sampler
was used to ccllect water from the bottom of depth B and C. Immed-
iately after collection, the samples were transferred to glass

stoppered bottles and were brought to the laboratory for chemical

analyses.

Physical

(a) Rainfall : Data of average monthly rainfall were
received from the Department of
Meterorology, Government of Bangladesh.

(b) Air temperature : Data of maximum and minimum air tem-

beratures were received from the
Department of Meterorology, Government

of Bangladesh.

(c) Water temperature : A centigrade thermometer was used to
record water temperature. Readings of
temperature for bottom water at depths B
and C were recorded at the raft immed-

iately after sampling.

Chemical

All chemical analyses of water except pH and HpS were determ-

ined following APHA (1971).



(a)

(b)

{c)

(d)

(e)
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pH value

Dissolved Oxygen

Free carbondioxide

Carbonate and

bicarbonate

Chloride

Total Nitrogen

Phosphate

Potassium

Calcium and

Magnesium

Organic Carbon

Hydrogensulphide

.

It was determined by Corning electric pH

meter using a glass electrode.

DO was determined by a@ide modification

of Winkler method.

Free COy was measured by titrimetric

method.

Carbonate and bicarbonate alkalinity
were estimated by alkalinity relation-

ships as obtained from Phenophthalin.

It was determined by argentometric

method.
It was estimated by Xjeldal's method.

It was measured by stannous chloride
method.

vy st

It was determined by ‘'Flame photometric

method.

Ca and Mg were measured by EDTA method.

It was determined by combustion
infrared method.

HZS was measured by titrimetric method
following Golterman (1971).
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The values of chemical parameters of water except pH are

expressed in ppm.

Physico-chemical Properties of Soil*

Bottom soil was sampled monthly from three depths along with
macrobenthos. The following physico-chemical properties of soil

were recorded:

(a) Phxsical

Temperature : It was recorded with a centrigrade

thermometer immediately after sampling.

Mechanical analysis of soil was carried

(b) Mechanical analysis
out once at each depth of ponds by

hydrometer method (Boyoucos, 1928).

(c) Chemical

pH : It was measured electrochemically with

Cwmg ™

a Corning pH meter using a glass

electrode in saturated paste condition.

* To see the total bacterial population at different depths a
preliminary bacterial count was made only once in a year after
culturing soil samples from each depths of each ponds following
Chowdhury et al. (1969). From these ar idea could be obtained
regarding the bacterial populations and the macroinvertebrate
growth. However, the aspect was not persuaded in greater detail.

More systematic work is needed in this line.
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(d) Total and available

nitrogen : Total and available nitrogen were
determined by Kjeldehl method following
Jackson (1958).
(e) Organic carbon : It was estimated by Walky and Black's
rapid titration method following

Jackson (1958).

(f). Exchangeable calcium : It was measured by 'Flame photometric'
method.
(g) Available phosphorus : It was estimated by the method of

Truog (1930). 0.002 NH3SO,4 (pE - 3.0)
was used as the extracting agent (soil
and extractant ratio being 1:20 and
period of shaking being 1 hour).
Phosphorus in extractant was finally
determined colorimetrically (Dickman &

Bray, 1941, c¢.f. Jackson,,1958).

Populations of Macroinvertebrates Abundance

Two samplings of macroinvertebrates were collected fortnightly
from each depth between 09:00 and 10:00 a.m, with the help of an
Ekmann grak (225 cm2). At depth A the grab was pressed into the
substratum by hand. At depth B and C the grab was operated with

nylon cord. A sieve with 0.4 mm mesh size was used to screen out

mud. Then the remaining mud and dirt from the sieve were shifted to

a large petridish with black and white back ground, and washed
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successively in tap water while the sorting of living organisms was
made. Organisms were fixed in 4% formalin. It was not possible to
sample all the three ponds on the same day, but they were sampled
within the same week. Sometimes owing to unavoidable circumstances,
monthly samplings were made. 1In two years a total of 38, 41, and

39 samples were made from SH, PG and SB ponds respectively.

Oligochaetes were identified up to species level following
Naidu (1962, 1965), Brinkhurst & Jamieson (1971), Ali (1973), Ali &
Issaque (1975), and Ali & Rashiduzzaman (1976). Identification of
molluscs were carried out following Satyamurti (1960), and Ali &
Begum (1976). Other benthos were separated up to different taxa

following Ward & Whipple (1959), Mellanby (1963), and Macan (1964).

Biomass

In order to determine the biomass, individuals of different
species of tubificids (Oligochaetes) were separated téwﬁﬁree size
groups. These are:

(i) 2 - 5 mm in length
(ii) Above 5 -15 mm in length

(iii) Above 15 mm.

These groups are termed as small, medium, and large respectively.
One: hundred individuals of each group were kept at 60°C for 48 hours.

Dry weight of each size group in five replicates was taken with the
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help of an electronic balance after cooling the samples in a
desiccator. Then the average weight of an individual of each species
belonging to respective size groups was calculated. For naidids
(0Oligochaetes) and molluscs, individuals of a species were not
separated into different size groups and dry weight of all the individ-
uals of each species in every sample was noted throughout the period

of study. Dry weights of other groups of benthos were recorded

similarly,

Mutual association test among dominant oligochaete species was

carried out following Pearson & Hartley (1958).

Simple regressions between and density of organisms and environ-
mental factors were calculated from the following models:

Y

A+B X + e
Where Y = No. of organisms
X = Envirommental factors (Physico-chemical properties
of water and soil) like temp., pH, Do;‘gg;
organic carbon, etc.

A and B are unknown constants.

e = Random error. .

4. Multiple regressions between density of organisms and physico-

' chemical conditions of water were carried out as per the following

)



models:

Where

Y

Dhaka University Institutional Repository

No. of organisms

_________ Bg are unknown constant

Temperature

PH

Dissolved oxygen
Free carbondioxide
Nitrogen

Phosphate

Calcium

Organic carbon

Random error.
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Table 1 ¢ Showing the annual average of physico.ehemical parameters (chemtcal tars are expressed 1n ppa)
and density of total fauna and 1ts ). jor groups (abundance /u®)with standard deviation st depth A
of three ponds,

shahidullah Hall Pond Play Crewmd Pond shahabag Pond
1976 1977 1976 1977 1976 1977
Temp, 26.18 25.13 24,14 23.095 2l 62 23.42
pH YA 7.96 7.00 7.13 7.32 7428
* «57 e 64 solils 40,25 4463 +o 60
DO (PP.) 7426 9¢715 6466 9155 60"7 8025
24,01 22.05 22,72 $2.69 +3.02 22,87
4,905 2.9 7.56 6,665 5.905 7.666
0, (ppm) 418 +2.23 +3.9% *2.545 +4.93 251k
62,52 463 _ P67 50,15 ek 20.57
HCO5 (ppm) $19.56  $12.09 224,06 +16,52 $27.955 422,64
- £24.95 24,29 25.71 25.625 36.75 31.58
C1 (ppa) +4.02 +2.88 21.71 +2.,095 +5.75 +6.74
5 ) .58 o6k o748 0.86 .75 oh
¢ oem +.09 oM +.28 $0.10 e sl
<05 «05 05 0.059 067 .07
PO, (ppa) 20} +e04 +,04 20,047 :.Ok $405
10.03 10. 39 10.49 9e 7l 17.48 18,81
Ca (ppm) 1.7 293 $2.095 41,77 $2.975  +1.82
5¢61 5.02 4,82 bs395 8.215 8,2k
¥g (ppm) +.9 +.885 293 | .93 +1.68 4,99
7
$.607 64665 4,37 L. 455 6,28 6497
K (ppm)
+1e31 $2.38 91 +1.48 +1.27 21.20
64 6416 ol 97.80 . 85,00
oc (ppay 79 3 89.35 5
:1"‘-!02 :12;15 ;9072 :9052 :11.67 :9091
258,46 429,836 939458 1232.88 201572 2170,57
Oligoch adtes
282,22k  +251,18 £769.37§ 247,58 21492,96  +14k6, 56
161,24 246,168 193.2 €476 . 218,336
noatds 93.238 12€.7 575,52 1218,33
$287.47  +331.146 1357.09 | +350, 398 2626,537 +1802.186
i
52,578 157.378 92,828 328,24 69,74 105.83
Molluscs i
+36.03 +106.976 191,548 +330,05 29945 +175,456
23 5.115 18,11 19.8 520,91 342,768
Mites
$1.00 #1412 L3, 5% +bb, 265 $721.03  +603,50
13.0 +20 .0 . .86 726
0 oda 3.09 9 32,019 9.68 313 119,72
$35.225  +22,04 74,50 | 229.067 $425.9  +153.78
46 «69 14257 5.06 154 50326
Leech
+1.387 $1.65 +3.155 +10,708 $3.278 17,84
i - . . 86 e
Planaria 7433 L2 S 73. 6,378
- - :21.'08 :1035 :155097 :11017
Odonata - 13:0'5—5 5¢9% 7074 2.29 T
- 1.11.98 :12.136 :120365 :3066
11.81 13,61 1454 7.26 6,02
Others $15.10 422,507 P +fadfas s 14,00
Total ¢ 497,88 862,057 1576.u‘g 1587, 34 3536.18  3977.43
SEE W4B1.22 +421,888 21362.9§7  +878.% 12269.7  +1824,55
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Table 2 : Showing the annual average of physico-cheudeal paEameters (expressed in ppm) and density

of total fauna and its major groups (abundanee /m“) with standard deviation at depth
B of the three ponds. -

shahidullah Ha}l pond Play Ground Pond Shahabag Pond

1976 i 1977 1976 i 1977 1976 HIREE

— e+ 3 -
{ Surfacel Bottom i Surface § Bottom | Surface | Bottom I Surface § Bottom § Surface § Bottom I Surface § Bottom

Temp. 26,21 25,11 25.13 24,29 24,33 23,48  23.23 22,375 2482 23,78  23.39 22,24
+5.22 k9 +3.64 +3.13  +5.1% +5.03  #k.56 +4,03  +5.78 +5.29  +l4.59 +3.8
73 699 7.1 7505 6.97  6.785  7.215  6.95  7.165  6.805 7.2 7.1
p +.57 $.92 +.67 +.57 +.355 +.33 +.26 +.81 +o5h +.51 +451 +.55
847  5.8%  9.50 8.43  6.58 5,30 9.8% 8.145  6.97 b78 851 7.71
Do (ppm) +2.75  +2.05  $2.195  $2.20  $2.27  $2.73  $2.28  p2.k2 £3.31 42,27 $2.995  $3.35
3.91 7ok 2.61 4,03 6 9.43 5okl 8.05 €.189 10,125 6,68 8.27
¢, (ppm) +3.31 +5.46 42,30 +2.97 +3.71 5.2 12.51 +2.61 +5.06 +6.08 +368 +5¢51
1ooe (ppm) WBh  7ha57  45.79 55.105 H7.31 W% 457 57.3  49.78)  85.135 79.7989  89.19
3 +14.295 +18.82  £13.99 #1418  $20.98  +26.76  +13.347 $23.52 31,28 £32.83 16,04 17,02
25.105 25,47 24,609 24,46 24.19 24,19 26.7 26.3 36.3 3644 31.05 31.315
€1 (ppm) g2k +4.59 +3.56 +3.55 +3.84 +3.84 +4.29 +3.26 +6 +6.51 +6.,08 +6.24
«605 « 794 «56 .58 <73 <95 .78 1.01 .79 1.09 675 .80
N - (ppa) +.27 4430 +.07 +.085  +.24 +.32 +.10 +.26 +e35 +ol2 +o11 +.19
.08 .06 .05 Ol .06 .09 .05 .06 .09 .09 .08 o1
POy, (ppam) ek $.03  +.03 4403 +.0b .05 143 9 2.0k 4,16 $.0% 405 +.06
i i 10,91 12,00 9.805 9.99 10.62- ~~'1—1..—5-6__ 9.21 9.195 16.915 19,02 20 20.47
Ca (ppm) +1.815 22,21 $.705 +.79 +1.8L 175 1.1 +1.24  +2.075  $1.20  +1.33 +2.48
50 5 5.915 519 521 4,82 5401 4,175 4,245 7.825 8,665 ' 799 7.89
¥e (ppm) 311,43 $1.78  £.78 +.82 +1.06 $1.17 2.9 $1,08 21,1k +.92 +.998 +1.06
4. 40 4,48 6,93 6,405 k.17 4.26 L.495 LR 6.915 7.06 7.28 7634
X (ppm) 059 4062 $1.93 2171 291 #1015 $1.56  #1.18  $1.07 sk 21,25
0C (ppm) 72,105 71,79  66.00 68.63 93.l+8_ 957 975 98 86.5 92.46  84.58 81.58
+8.875  19.97  +9.18 +9.49  +10.99  #13.35 +8.08 +19.05  27.64 +17.27  +9.13 +1la 1k
225,68 267.936 614,67 979.83 670.12 1215.09
Oligochastes +316466 £193.22 +438.46 +421.37 702,488 +865.948
12,48 5k4s2 70.90 4 113.26 220
Chironomid +23.18 +58.705 +151.65 +119.939 +252.69 443,94
105,96 103.52 50,076 10%,5 38.5 20,55
Molluses 494,62 +81.32 +69.38 +168.419 +52.141 +31.567
«69 .. 1.85 . 4,81 Lol 34.1 - 6.02
Others +2.21 +2,67 17.08 16454 1564309 £11.09
34409 1426.81 T 0.5 1132.73 854,88 1461668
Total fauna +351.49 +207.65 +1460, 64 +41%.96 +867.77 +961,837
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Twble 3 3 Showing the annual average of physico~c’.osioal parmoters (expressed in ppm) and
density of total fmma and its major crvups (abundance /i) with the respective
standard deviation at depth C of the tirg ponds.
Shalddullah fsll Pond Play Ground Pond Shahsbag Pond
| _19% 1 1977 1976 i 1977 1976 H 1977
Surface | Bottom | Surface I Bottom I Surgse | Bottom 1} Surface § Bottom § Surface I Dotton I Surface | Bottom
26013 2429 2495 237  24.0f 22,595 23025 21485 24575 2300 2313 21.47
2525 +4e6 $3.67 22,86 :5-09‘t 457 b lit 23.62 +5.87 496 he32 43025
1
7429 6b83 791 7.01 6496 | 6461 7.225 60?25 7.065 6o 685 7e 355 6. 77
p
2057 251 2051 239 skt 2e43 3R 231 251 47 2656 2el3
20 (pp) 799 Lok 9.84 6.105 725" he51 10,05 8,09 6475 3965 9.28 6,84
2. 55 226 63 sle 83 22,29 !2.05 ! :2.8" 22 5 :2005 :2."8 *2, 575 22 87 :3-26
o, (ppm 456 1133 2,87 10452 7425 15455 6402 16,6 6,455 16,25 6,09 21,7
2 $3061  $6487 32422 36e25  #e26  $BM7 22,26 a7eME 95412 210476 k09 922,09
o, pmy X0 TR¥ kB 6213 Felf  95.81 45,65 66,68 7395  137.8 8842 15795
3 21764 23378 213.15 21390 22500 23075 2129 925,16 23245 03356 1P 46429
24495 25 2429 2ly 39 25.7¢ 25,86 25,825 26,075 35 355 26447 26,74
1 (ppm)
$3.66 2373 22,87 22,88 +2.87 22490 22295  +2.21 $5.13 +5.6 3.4 3.7
X (o) 665 1.07 55 «615 79 1065 3 «85 725 1e15 65 86
P 2021 219 205 2406 16 223 .12 2o 11 1023 2039 215 20239
Cppm) «05 «085 «06 «09 05 «097 +036 «076 «069 12 «07% 21
Po.’ 3002 :.0‘0'5 :ow :.07 :.016 :ooﬁ 2001 :oos :-03 :ool‘ :.07 :.1
ca (ppm0 11e3% 1347 9.99 10439 10.57 12.91 931 10,42 18.29 21,45 20.59 23.46
+2.08 22,61 275 1.2 42,07 +3 22 2254 22.3%6 143 2373 +3.15
He Cppm) 5097 6,68 506 509 4,85 Se13 he225 4,385 8,135 8,995 7492 8,97
_’_106 :’0”5 :-n 2085 b4 1 :o” 3086 1096 2095 :0785 :10‘7 :10$
259 268 2196 2211 2677 284 2164 21,54 21409 21.22 154 21,67
oc (ppm 72495 81.32 67,53 86405 98,76 98,24 96,4 97.35 88,3 107.5 82.95 9679
2843 21720 $10,5 22151 223,26 29 218,03 210,06 48,35 $12.51 21339 29.95
Oligochmetes 13.315 3+01 5e657 «88 SePh 69
:26067 :50298 :11.98 :20”8 :110”5 :20@6
2,53 bl 335 - 1.1 -
:"'87 :12.786 :70’08 - :30“ -
Chacborus 19.22 25 29.75 27,28 3.08 5¢62
2276 $26,553 $7.73 245,98 2671 211599
o R &.'0-1 .8ﬁ - 1.98 110"7
2202 +30.56 2225 - 254615 +33.830
fotal fema 357 32,41 39.6 28,16 21.1 17.66
+51.80 +30,56 464335 622 +18.,16 45,096
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CHAPTER III

PHYSICAL AND CHEMICAL FEATURES OF WATER

Physico-chemical parameters of the three ponds were studied at
an interval of a fortnight, but sometimes these were recorded only
once in a month due to some unavoidable circumstances. Data on
physical and chemical conditions of water of three ponds are shown

in Tables 1 - 5, and Figs. 7 - 15,

RESULTS AND OBSERVATIONS

Temgerature

SH Pond (Figs. 7 - 9)

In 1976 the highest surface temperature corresponding to A, B,
and C was noted to be 330, 329, and 33%c respectively, from late
-
July to August. At B the temperature was found to reach its peak of

32°C in late July, whereas at C the maximum temperature of 31°C was

observed from late July to August.

However, in 1977, the maximum surface temperature corresponding
to A, B, and C was recorded to be 31°, 30°, and 30°C respectively in

May with their corresponding bottom temperature, 29°C, during the same
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Fig. 7 Graphs showing seasonal changes in temperature, and pH and
11 chemical parameters at depth A in SH pond.
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month. The minimu surface anc bottom temperatures for 1976 and

1977 were found during December in all the three depths.

PG Pond (Figs. 10 - 12)

In 1976 at A the highest surface temperature of 30°C was found
during May and August, whereas at B and C the surface temperature was

found tc be 30°C during May, June, July and August. The maximum

bottom temperature of 29.5°C at B was noted during June and August and

29°c at cC during August.
g g

The lowest temperatures for surface and bottom waters were

observed during December in all the sampling depths.

In 1977 the maximum temperature of 29°C was noted at A in May,
at the surface at B in April and May and at C in May. The highest
bottom temperature of 28°c at B was noted in May and that of ¢ 27°
in April and May. The lowest surface and bottom temperature at A and
B were found in Jamuary and December, respectively. At C the surface
temperature was minimum during January and the bottom temperature

during December,

SB Pond (Figs. 13 - 15)

In 1976 at A the highest temperature of 31°c was noted during

July and August and the lowest 15°¢ during January and December. The

. ——— ——
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maximum temperature of 31°c was recorded in Rugust at the surface
corresponding to the depth B and C, whereas the maximum temperature
of 30° and 29°C was founé respectively at B and C in August and the

minimum was 15°C in January.

In 1977 at A the highest temperature of 30°C was noted during
April. The highest surface temperature of 30°C was recorded at B and
C and the bottom temperature 29°C at B and 27°C at C were found during
April and May. The lowest temperature of 15°C for both surface and

bottom water was cbserved during December in all sampling depths.

Thus, among the three ponds, the highest average temperature of
26.2° and 25.1°C was observed in SH pond in 1976 and 1977 respectively.
In PG pond the average temperature of 24.1° and 23.4°C and that of

SB pond was 24.3° and 23°C in 1976 and 1977 respectively (Table 5).

s o

SH Pond (Figs. 7 — 9)

In SH pond at A pH was noted to vary from 6.2 - 8.2 and
6.7 — 8.7 during the first and second year. At B the lowest and
highest pH of surface water was found to be 6.2 and 8.2 in 1976 and
6.3 and 8.9 in 1977, respectively. The pH value of bottom water at
B was found to range from 6.0 - 7.6 and 6.7 - 8.9 for the same

periods.
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40

* (I93eM woj3jog jussaxdsi SUTT USYOIGUN ‘I93em soeIins juassidel SoUTT Uadoixd)
puod 54 ut g syizdep e saejouexed TeoTwsyo 1T pue pgd ‘-dwsy ur seobueyo Teuosess butmoys sydern T71 °HT4

- - —_— - S - —-— — q

J

q'\,_,&m-/‘ g WVST PV PISRIT |

-1

A M

X
5 Do oy r_uJ

a
J
MONTH

Dhaka University Institutional Repository

= Mt =
= i 2 Tt
Stz b e |

Jeem

3§

™
S0
23
15
35
20
[}

Wdd NI S¥3LINVHVd TVYOIWIHD



* (I93em wWo33od jussaadex SSUTT uSMOIqUN pue Idjem dorJIInNS jussaidsi SSUTT uaYoId)
puod g ut D yadep e siojzswered TeoTwsayd T pue g ‘-dwez ul sobueyo TrUOSEIS HUTIMOUS mﬂ&@HU z1 -~b1a

E

N

0

T

A M T I AS

TFTM

D J
MONTH

T

N

r

0

T

S

T

A

T

J oJ

T F M A M

Ndd NI SY31L3INVHVd TVIINIHD



Dhaka University Instituticha@l Repository

At C the pH of surface water in 1976 and 1977 was recorded to
vary from 6.2 -~ 8.2 and 7.4 - 8.8, respectively, whereas at bottom,

the pH ranged between 5.9 and 7.5, and 6.3 and 7.6, respectively.

PG pond (Figs. 10 - 12)

At A, pH value was found to vary between 6.2 & 8.2 and 6.6 & 7.6
in the first and second year. The pH value of surface water at B was
noted to fluctuate between 6.2 & 7.5 in 1976 and between 6.9 & 8.1 in
1977, whereas that of bottom water was observed to range between

6.1 & 7.3 and 6.6 & 7.3, respectively, during the same periods.

At C, pB of surface water was noted to vary between 6.2 & 7.4 in
1976 and between 6.8 & 8.3 in 1977. The highest and lowest pH of

bottom water was 7.2 and 6.9 respectively for the same periods.

SB Pond (Figs. 13 - 15)

< s

At A, pH value was noted to vary between 6.0 & B.é and 6.4 & 8.9
during first and second year. pH of surface and bottom water at B
was recorded to range from 6.0 - 8.1 and 6.4 - 8.8 in 1976 and 6.0-7.5
and 6.2 - 8.6 in 1977, whereas at C pH of surface and bottom water
fluctuated between 6.0 & 8.0 and 6.2 & 8.8 and 6.0 & 7.4 and 6.0 &

7.6 during the first anq'second year respectively.
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The yearly average pH in SH pond was 7.2 and 7.5 in 1976 and
1977 respectively. In PG pond the yearly average pH was noted to be
6.9 and 7.0 and that of SB pond was 7.0 and 7.2 respectively in 1976

and 1977 (Table 5).

Dissolved Oxygen (PO)

SH pond (Figs. 7 - 9)

In 1976 at A high DO content was noted from January to March and
from late October to December with the highest wvalue 16 in March. The
lowest value of DO 2 was found in June. In 1977 DO content at A was
recorded to be more or less uniform throughout the period with the
exception in July and May when the highest content 14 and the lowest

5 was found.

In 1976 low DO content was observed at surface and bottom at B
from April to early August. The lowest value for surface and bottom
was 4 and 2 respectively. The highest content 12 of DO in surface
water was noted during March and November and in bottom water 9 during
August. However, in 1977 DO content of surface and bottom water at B
tended to be uniform with the exception in April and May when the low
values were noted. The highest content of DO for surface and bottom

was recorded to be 14 and 12 respectively during August.
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SB Pond (Figs. 13 - 15)

At A the highest DO content 12 was found during August in 1976
and during June 17 in 1977. In 1976 DO was absent at D during May

whereas in 1977 the lowest DO content 5 was observed during December.

At B the surface and bottom water contained the highest DO value
of 15, and 10 during September and May respectively in 1976 whereas
in 1977 the highest DO content was noted to be 17 during June for both

surface and bottom,

At C the maximum DO content at surface was found to be 12 and
17.6 during September in 1976 and during June in 1977 respectively.
The bottom water showed low DO content throughout the periods of

observation with pronounced depletion which occurred occasionally.

among the three ponds, SH pond showed the highest yearly average

value of DO, whereas the lowest value was found in SB pond and PG

wy

pond was in intermediate position between the two (Table 5).

Free Carbondioxide (C02)

SH Pond (Figs. 7 - 9)

In 1976 at A, the highest amount of 12 free CO, occurred during

July and CO, was noted to be absent in March, September, and
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In 1976 the highest DO contert 15 was found in surface water of
C during March and the lowest 4 during June. The bottom water at C
was extremely poor in DO content during 1976 and it was noted to be
absent during June and early July. In 1977 the highest DO content at
surface and bottom of C was 12.6 and 9.3 and the lowest was 5 and 2

respectively in August and April.

PG Pond (Figs. 10 - 12)

In 1976 at A the highest 12 DO content was noted during December
and the lowest 2 during July. In 1977 DO content was maximum 16

during November and the minimum 4.7 during July.

In 1976 low DO content was recorded during April, May, June and
late July at surface and bottom of B and the lowest was found to be
4 for surface and 1 for bottom during May. In January during the
same period the highest DO content for surface was 12 and for bottom
was 11, In 1977 at B the maximum DO value for surfacé‘wés 15 and for

bottom was 12 during July whereas the minimum for surface was 6 and

bottom was 3 during May.

At C the surface and bottom water contained low DO value during
April to September in 1976 and during April and May in 1977. DO was
noted tc be absent at the bottom in mid May, late June and early

August during first year of observation.
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October. In 1977 CO, content was the maximum 6 during early May and
June whereas it was found to be absent during late May, July, August

and September.

In 1976 surface water at B showed the highest amount of CO2 12
during July and COp was absent during March, May and June. The bottom

water at B contained the highest values 24 of CO, during July.

In 1977 surface and bottom water at B was dvoid of free CO2 during
late May, July and August and also absent during September from surface
water. The highest content 10.4 of COp for the bottom was noted at B

during September.

In 1976 CO, was found to be absent at surface water at C during
February, May and June, whereas the bottom water contained high COj
values from June to November with the highest content 30 during July.
In 1977 COy was found to be absent at surface water at C during late
May, July, August and September. At bottom high CO, content were
noted from May to September with the highest value 20.9 during

September.

PG Pond (Figs. 10 - 12)

At A low CO,y values were noted during January and July to
December in 1976 and more or less similar trend in CO, content was
found in 1977. The highest amount 15 and 12 was recorded respectively

during June in the first year and during March in the second year.
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The low CO, contents were observed at the surface and bottom
waters at B during January, November and December in 1976. It was
noted to be absent during late April and late October. High CO,
values were recorded during the rest of the period and the highest 12
and 18 was found during July for surface and bottom. In 1977 low CO2
values were also found at this depth during winter and autumn and the
highest COp content was found to be 9.5 and 15 during March for surface

and bottom respectively.

In 1976 low CO, values were noted in surface water at C during
January, late October, November and December, whereas in 1977 Co,
values were found to be low during January and August to Decémber. It
was found to be absent during late April and late October in 1976 and
during late September in 1977. However, high CO; values were found in
bottom water at C throughout the periods of study with the highest
content of 36 and 33 was noted during July in 1976 and during August

-

in 1977 respectively. Cn

SB pPond (Figs. 13 - 15)

In 1976 at A, COyp content was observed to be poor from January
to April and August to December whereas in 1977 low CO, content was
found during June, early July, November, and December. Surface water

at A was devoid of CO, during late July and late August in 1976 and
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during September in 1977, The highest value of 22 and 18 was noted
during June in first year and during August in second year

respectively.

In 1976 at B, the surface content of COy was noted to be low
during January, February, mid April, mid September and December and it
was found to be totally absent in late May, and mid June and late
August. The bottom water at B in 1976 was found to contain high Co,
from late April to November with the highest value of 18 during April.

At the bottom of B the highest content of 21.8 was noted during May.

At station C in 1976 the surface water contained low CO, during
January, February, mid April, June, November and December and it was
found to be absent in May and August. Higher CO, value were noted at
bottom water throughout the period of observation with the exception

in mid April and August when CO; was totally absent.

Similar trends in COj content at surface water were noted in
1977. The bottom water in general contained very high CO, during the

period of study with the highest value of 80 during September.

The SB pond showed the highest value of 8.7 and 10 in annual
average content of free carbondioxide during 1976 and 1977 respectively
and the lowest value of 5.4 and 4.7 was found during 1976 and 1977 in

SH pond. The PG pond, though intermediate in position between the
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above two ponds, yet a high annual average of free CO; contents, 9.7
and 8.7, was recorded in 1976 and 1977 respectively in it. This value

is nearly equal to that of SB pond (Table 5).

Carbonate Alkalinity (CO3)

SH pPond (Figs. 7 - 9)

Ccarbonate alkalinity was noted to be present occasionally through-
out the period of study. At A it was observed to be present during
March, September and October in 1976 and during May, July, August and
September in 1977. 1In 1976 at B CO4 alkalinity was noted during March,
May and late June at surface v ter and during early May and late June
at bottom water whereas in 19 it was recorded to be present at
surface during late May, July, August, September, and early October

and at bottom during late May, July and early August.

At C carbonate alkalinity was found at surface water during
February, early May and late June and at bottom water only during
early May and late June in 1976 whereas im 1977 it was noted at
surface water during late May, July, August and September. COj
alkalinity was recorded to be absent totally ¢t bottom water through-

out the period of obs¢ -ation in 1977.
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PG Pond (Figs. 10 - 12)

At A COj3 alkalinity was noted to be absent throughout the period

of study except during late August in 1976.

At B in 1976 CO3 content was observed during late April, late
August and late October at surface water and during late April and
October at bottom water. In 1977 CO3 alkalinity was recorded to be
absent throughout the period of observation except during late

September when it was noted at surface water only.

At C carbonate alkalinity was found at surface water during late
Bpril and late October in 1976 whereas in 1977 it was noted at surface
water during late September only. Carbonate alkalinity was absent at

bottom water throughout the period of observation.

SB Pond (Figs. 13 - 15)

> oo

Ccarbonate alkalinity was also occasionally present in SB pond.
In 1976 at A it was noted during late July and late August whereas in

1977 it was recorded during September.

At B in 1976 the surface water was noted to contain CO5 alkalinity
during late May, mid June, late July and late August whereas at bottom
water carbonzte alkalinity was observed during mid April, late July,
and late August. 1In 1977 carbonate value was found at surface and

bottom water during September.
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At C the surface water in 1976 was found to contain CO3 alkalinity
during late May and late August whereas at the bottom water it was
noted during mid April and late August. In 1977 CO3 alkalinity was

found to occur only at surface water during September.

All the three ponds were noted to be extremely poor in carbonate

alkalinity (Table 5).

Bicarbonate Alkalinity (HCO3)

SH Pond (Figs. 7 - 9)

In 1976 at A bicarbonate values reached the highest point 95 in
late June and the lowest value 20 was recorded in March. In 1977 at A
bicarbonate showed the highest value 63 also in late June and the

lowest 18 in late May and early July.

At B in 1976 the highest bicarbonate values of 73 qnd 113 were
recorded respectively for surface and bottom during June and the
lowest values of 24 and 54 were found for surface and bottom during
July. 1In 1977 the highest bicarbonate value of 62 was observed at
surface in April and the lowest of 18 in July. For the bottom it was

recorded as the highest 78 during May and the lowest 18 during July.

At C in 1976 the highest bicarbonate content of 103 for surface

was noted in January and the lowest 35 in May whereas the bottom
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showed the highest value of 162 during June and the lowest 15 during
May. In 1977 at C the highest bicarbonate value of 60 was recorded
for surface during late June and the lowest value of 18 during July.
The bottom contained the highest bicarbonate alkalinity of 97.5 in

May and the lowest 28 in July.

PG Pond (Figs. 10 - 12)

In 1976 at A the highest bicarbonate alkalinity 95 was noted
during March and the lowest 29 during December. In 1977 bicarbonate
alkalinity reached its peak 87 during July and the lowest value 20

was found during October.

In 1976 at B the highest bicarbonate values of 96 and 125 were
noted during May for the surface and bottom respectively. The lowest
value of 18 was noted during February for the surface and it was 30
during March for bottom. In 1977 the highest bicarbonate value of 66
and 120 was recorded respectively for surface and bottom during
April and the lowest value of 26 and 36 were found during January for

surface and bottom.

At C in 1976 the highest bicarbonate value of 110 and 150 was
noted during June respectively for surface and bottom whereas the
lowest value of 18 was noted during November for surface and that of

bottom was 36 during February.
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In 1977 at C the highest bicarbonate value of 76 and 125 were
noted in April respectively for surface and bottom and the lowest
value of 20 was found during October for surface and that of bottom

was 32 during December,

SB Pond (Figs. 13 - 15)

In 1976 at A bicarbonate content was noted to be the highest 109
during June and the lowest 18 during February. In 1977 at A
bicarbonate alkalinity was noticed to reach its peak of 122 during

December and the lowest content of 39 was noted during January.

At B in 1976 the bicarbonate value was found to reach the
maximum value of 138 and 188 respectively for surface and bottom
during May whereas the lowest bicarbonate alkalinity of 22 and 32 was
noted during February and during August respectively for surface and
bottom. In 1977 the bicarbonate alkalinity registered the highest
value of 105 and 125 for surface and bottom during May‘and the lowest

value of 35 and 50 for surface and bottom during January respectively.

At C in 1976 the bicarbonate value for surface was noted to be
the highest 136 during July and for bottom 210 during April. The
lowest value of 32 was recorded for surface during February and

the lowest value of 70 was found for bottom during late August.
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In 1977 the highest -bicarbonate value of 122 and 300 was noted
respectively for surface during December and for bottom during July.
The lowest bicarbonate content of 58 was observed during September

for surface and that of bottom was 90 during February.

The highest annual average content of bicarbonate 81.2 and 10l.1
was found respectively in 1976 and 1977 in SB pond, whereas the lowest
61.3 and 50.2 was noted in SH pond. PG pond registered an annual
average content of 65.5 and 53.1 of bicarbonate (respectively) in 1976
and 1977 and thus PG pond occupies the middle position between the

other two ponds (Table 5).

Chloride Value

SH Pond (Figs. 7 - 9)

Chloride values at A, B, and C showed variations between 20 - 30.
However, at B the bottom water was found to contain the highest wvalue

of 35 during July.

PG Pond (Figs. 10 - 12)

Chloride valte at A was noted to vary between 23 - 30 in 1976

and 22 - 30 in 1977.

In 1976 at B the chloride content of surface and bottom water was

observed to vary between 20 - 30.
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In 1977 at B the chloride content of surface water was noted to
vary between 22 - 30 and that of bottom between 24 -~ 35, At C the
chloride content of surface and bottom water were noted to vary between

20 - 30 in 1976 and 22 - 30 in 1977,

SB Pond (Figs. 13 - 15)

At A chloride values were noted to fluctuate between 28 - 48 in

1976 and 24 - 45 in 1977.

Chloride content of surface and bottom water at B were ranged
between 25 - 48 in 1976 whereas it was noted to vary between 24 - 45

during 1977,

In 1976 at C chloride contents of surface and bottom water
registered variations between 25 - 40 and 25 - 45 respectively whereas
in 1977 the variations was noted between 25 - 35 for the surface and

bottom water. g

SB pond, which receives sewage effluents and domestic wastes,
records the highest chloride value, while the SH pond gives the

lowest. PG pond registers an intermediate position (Table 5).



Dhaka University Institutional Bddository

Total Nitrogen (N)

SH Pond (Figs. 7 - 9)

High nitrogen values were noted during late summer and monsoon,
whereas the low values were observed during winter in all sampling

depths throughout the period of observation.

PG Pond (Figs. 10 - 12)

In 1976 at A the highest nitrogen content was recorded in March
whereas high nitrogen values were recorded throughout summer. In
1977 high values for nitrogen were noticed during late May and July to

October. Low values were found during winter.

At B nitrogen values for surface and bottom water were observed
highest during May for both the year whereas the C the peak in
nitrogen value was noted in July for surface and bottom water during
the said period. a

The lowest nitrogen value was recorded during winter in all the

sampling depths.

SB Pond (Figs. 13 - 15)

In 1976 at A nitrogen content was noted to reach the highest

point in June whereas in 1977 the peak was found in August.
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In 1976 at B the highest point in nitrogen value was recorded for
surface water during June and for bottom water during May. In 1977
nitrogen content reached its peak during May for surface and bottom

water.

In 1976 at C the highest nitrogen content for surface water was
noted during May whereas that of bottom water was recorded during
April. In 1977 the nitrogen value for surface and bottom water was
recorded highest in May. For all the three sampling depths the lowest

values of nitrogen were recorded during winter.

In the present study it was observed that the PG and SB pond
showed the high amount of total nitrogen and the SH pond registered

the lowest amount (Table 5).

Phosphate

sg pond (Figs. 7 - 9) e

At A the highest phosphate values were recorded during autumn

whereas the minimum values during winter.

At station B and C the highest phosphate contents of surface

and bottom water were noted during June in 1976 and during July 1977.
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PG Pond (Figs. 10 - 12)

PG pond showed high values for phosphate during summer and

monsoon for all the sampling depths.

SB Pond (Figs. 13 - 15)

In 1976 at A phosphate value was noted highest during September
whereas in 1977 the highest value was recorded in April. 1In 1976 at
B the phosphate content of surface water was found to reach peak
during May and that of bottom water during August whereas in second
year the pe;k was noted during October for both surface and bottom

water.

At C for both surface and bottom water the highest phosphate
content was recorded during May in 1976 whereas it was during October

in 1977.

The three ponds differ markedly in the annual average in
phosphate content. The SB pond records the highest value while the

SH pond gives the lowest. The PG pond occupies a middle position.

Calcium (Ca)

SH Pond (Figs. 7 - 9)

In 1976 at A the highest calcium content 13 was noted in June

and the lowest value 8 was recorded during March and August. 1In 1977
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calcium content was observed to reach its peak 12 during late June
and late July whereas the lowest value 9 was noted during early

June.

At B calcium content reached its peak of 15 and 16 respectively
for surface and bottom during June in 1976. In 1977 the highest

value of 11 was noted during June and August for surface and bottom.

In 1976 at C calcium content of surface water was highest 15
during June and July whereas for bottom the highest content 19 was
noted during June. In 1977 the maximum value of 11 and 14 was

recorded respectively for surface and bottom during May.

PG Pond (Figs. 10 - 12)

In 1976 at A calcium content was noticed to be highest 14 during
June and the lowest 6.2 during December whereas in 1977 the highest
calcium content 12,5 was recorded during July and the lowest 7 during

[S

December and January.

Calcium content at B and C showed similar trends. It was always

high during summer and monsoon and low during winter.

SB Pond (Figs. 13 - 15)

At A the highest values of 25.5 and 23 were recorded during July

in 1976 and 1977 respectively. The lowest value was observed during



Dhaka University Institutional Repository

63

January and December in 1976 ard during January and May in 1977.
Sudden rise in calcium value during December in 1977 was also

noted.

In 1976 at B calcium content of surface water was noted to be the
highest 19 during August and ttat of bottom 21 during July. In 1977
the highest calcium content for surface and bottom water was 23 and

27 respectively in November and December.

In 1976 at C the highest calcium value was 23 and 25 respectively
for surface and bottom during December. In 1977 the highest value of

30 was noted for the surface and bottom during November.

Thus, a well marked difference was noted in the annual average
content of calcium between the SB pond and the other two ponds. Then
SB pond recorded very high calcium content whereas both SH and PG
pond showed low content though PG pond receives huge organic matter

through leaf litter (Table 5).

Magnesium (Mg)

SH Pond (Figs. 7 - 9)

In 1976 the highest amount 7.6 of magnesium was found during

June and the lowest 4.1 during November., In 1977 magnesium content
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was noted to be the highest 6.1 during April and the lowest 3.1

during October.

Tn 1976 at B the magnesium content was recorded to reach peak of
8.5, and 9.5 respectively for surface and bottom during May whereas
in 1977 the peak 7 was noted for surface and bottom during July. The“
jowest content of 4.1 and 3.9 were observed in 1976 during November
respectively for surface and bottom. In 1977'the amount of magnesium

was recorded the lowest 3.6 during October for surface and bottom

respectively.

At depth C Mg content showed the similar trend.

PG Pond (Figs. 10 - 12)

In 1976 at A the highest content 6.2 was observed during August
and the lowest 3.1 during December. In 1977 Mg content reached its
peak of 6.2 during July and the lowest amount of 2.1 was recorded

during October and November.

At B in 1976 the highest amount of 6 and 6.8 was noted during
August for the surface and bottom respectively and the lowest 3, for
the surface and bottom during November. In 1977 the peak content of
6 and 7 was recorded during June for the surface and bottom respec-
tively. The lowest amount of 2 was found during October for surface

and bottom. Mg content were noticed to demonstrate similar trends

at depth C.
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SB pPond (Figs. 13 - 15)

Mg content showed always high during late summer and monsoon and
low during winter in all sampling depths throughout the periods of

observation.

The SB pond recorded the highest value in yearly average content
of magnesium and the lowest value was found in PG pond. SH pond

occupied the middle position.

Potassium (K)

Potassium contents of all depths of three ponds was found to be
the highest during summer or early monsoon and the lowest during
winter throughout the periods of study. However, in 1976 PG pond

showed the highest content of Potassium at C during September.

Organic Carbon (0OC)

SH Pond (Figs. 7 - 9)

At A the highest amount 98 and 95 of organic carbon were noted
during June for the first and second year respectively. The lowest
content 48 and 52 was observed respectively during December in 1976

and during January in 1977.
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1n 1976 at B organic carbon content reached peak 86 and 90 during
June respectively for surface and bottom and the lowest of 60 and 52
during August. In 1977 the highest amount of 90 was recorded for
surface and bottom during July whereas the lowest value 55 and 52 was

noted during August for surface and bottom.

In 1976 at C the highest content of 89 and 120 was recorded
respectively for surface and bottom during June whereas the lowest 62
and 70 was obtained during January. In 1977 OC showed the highest
amount 89 and 137 during July whereas the lowest 52 and 55 during

April for surface and bottom respectively.

PG Pond (Figs. 10 - 12)

At a in 1976 the highest content of OC was noted to be 112 during
June and the lowest 80 during September and December. In 1977 OC
content was found to reach peak 112 during March and the lowest content

- -

of 85 was observed during August and November.

In 1976 at B the highest content of 115, and 125 was noticed
during May for surface and bottom respectively whereas the lowest 70
was found during October for surface and bottom as well. In 1977 the
maximum amount of 110 was recorded at surface during August and at
bottom it was noted to be 62 during September. The lowest content

70, and 69 was found during January respectively for surface and
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bottom. At C in 1976 the highest amount of 105 and 110 was recorded
respectively for surface and bottom during February. In 1977 OC
content of surface water was found to reach its peak of 165 during
February whereas bottom water registered the highest content 115

during November.

SB Pond (Figs. 13 - 15)

In 1976 at A the maximum amount 118 of organic carbon was noted
during June and the minimum 75 during December whereas in 1977 the
highest content 110 was recorded during July and the lowest 70 during

April and September.

In 1976 at B the amount of organic carbon was observed to reach
its peak of 98 and 125 during April for surface and bottom respectively.
The lowest value of 80 was noted respectively for surface during
August and for bottom during September. 1In 1977 the highest values of
99 was recorded during April for surface and that of botfom 101 during
June. The lowest value 62 was registered during August for both

surface and bottom.

In 1976 the highest organic carbon content was found to be 99 and
138 during May respectively for surface and bottom and the lowest 75,
and 95 during August. In 1977 OC content of surface water reached its

peak 99 during April and that of bottom was noted to be the highest
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120 during May. The lowest amount of 75, and 80 was found during

March respectively for surface and bottom.

Thus, the PG and SB pond registered the very high content of

organic carbon in comparison to SH pond (Table 5).

H,S (Table 4)

HZS values were noted for the seven months in 1977 (June-
December). For all the three ponds HZS values were high during
monscon and post-monsoon period and it was found to decrease as
winter approached. The highest amount of H,S was noted at the
deepest depths in all the three ponds except in PG pond where the

highest value was recorded mostly at depth B.
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Table 5: Showing the annual average content of the physico-chemical
parameters (chemical parameters are expressed in ppm)
of the three ponds in 1976 and 1977

Physico-chemical SH Pond PG Pond SB Pond
parameters 1976 1977 1976 1977 1976 1977
Temperature

°c 26,2° 25.1° 24.1° 23.4° 24.3° 23°
pH 7.2 7.5 6.9 7.0 7.0 7.2
DO 7.3 8.2 6 9 5.7 8.1
co, 5.4 4,7 9.7 8.7 8.7 10
HCO4 61.3 50.2 65.5 53.1 81.2 101.1
Ccl 25 24.4 25 26.1 36 29.3
Total Nitrogen 0.74 0.59 0.86 0.87 .89 .75
PO, .065 .059 0.07 0.06 .09 .11
Ca 11.5 10 11 9.3 18.2 20.5
Mg 5.9 5.1 4.9 4.3 8.3 7.7
K 4.7 6.6 4,2 4.5 6.8 7.5

ocC 72.5 70.2 96 97 93 86.3
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COMMENTS

The temperature is generally regarded as one of the most important
factors in aquatic biology. Water temperature of ponds depends on
their size and depth, the area exposed to direct sun light, day length,
and the density of plankton (Macan & Maudsley, 1966; Sitaramaiah,

1966; Michael, 1968; Munawar, 1970 and Rao, 1971). Of the three ponds,
SH pond is the largest in size and greater in depth and it is exposed
more or less throughout the day to direct sunlight for the longest
period. As such SH pond showed the highest average temperature as
compared to PG and SB pond (Table 5). PG pond, though larger than SB
pond in size, did not exhibit marked difference in annual average
temperature frcm that of SB pond as because most of the PG pond

remained covered under the shade of trees for longer period during

the day.

It is evident that temperature influences the amount of dissolved
gases in the water, particularly that of free CO, and DO. Longer
photoperiod in summer causes high oxygen and high pH resulting in
depletion of COp. This phenomenon was noted in the three ponds
(Figs. 7 - 15). However, in the present studies an increase in COjp
and decrease in DO content were recorded during late summer and
monsoon (Figs. 7 - 15). High water temperature in these periods

accelerated the process of decay of organic matters, which was also
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increased through surface run off of surrounding areas, resulting in
the formation of a large amount of CO, and release of other nutritive
elements such as N, K, Ca etc. (Figs. 7 - 15). Some amount of DO was
utilized during oxidation of organic matter and also in summer a
portion of DO was lost to atmosphere due to high water temperature has
lesser capacity to hold DO. Thus, a decrease in DO content was noticed
in summer (Figs. 7 - 15). But in 1977, high DO content was observed
during late June in PG and SB pond, and late May and early July in SH
pond (Figs. 7, 10, and 13). The above observation was probably due to
the fact that samplings for those days were made after a heavy rain-
fall. Pearsall (1923), and Gonzalves & Joshi (1946) have also co-

rrelated the high percentage of DO with heavy rain.

In 1977 from July to September surface water of SH pond was
devoid of CO, and during October to December very low COp was found.
In the same year CO, was also absent at surface water of SB during
September (Figs. 7, 8, 9, 13, 14 and 15). The absence of CO, during
these months was rather not a normal sequence. It is likely that the
total amount of free CO5 produced in and reached to the surface of
these ponds during the said periods had been utilized in the photo-
synthetic activity as evident from high pH value, presence of ~COj3,

and algal bloom.

A somewhat inverse relationship between the amount of CO, and DO

was noted in all the three ponds. On the other hand Pearsall (1930),
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Ganapati (1943), Gonzalves & Joshi (1946), Rao (1955), and Singh
(1960) observed an well marked inverse relationship between these two
gases in fresh water bodies. 1In deeper water bodies where the
hypalimnion does not come in direct contact with atmosphere the
existence of an absolute inverse relationship between CO; and DO is
possible. But it would be difficult to establish such a relationship
between the two gases in small water bodies as in the present cases.
The concentration of COy and DO in shallow water bodies is likely to be
controlled by the physical laws of diffusion of gases into liquids and
the rate of various metabolic activities of biotic community

(Munawar, 1970). This explains why an well marked inverse relation-
ship could not be found in these ponds. Munawar (1970) made a similar
observation while studying the limnology of three ponds in Hyderabad

in India.

The variations in temperature, pH, DO, CO2 and other ion at
surface and bottom water were noted throughout the periods of study in
all the three ponds (Figs. 5, 6, 8, 9, 11 and 12). The variations
were tended to increase as the samples were made from deeper depth.
among these three ponds depth wise difference in values of free COp
and DO were well marked in SB and PG pond (Figs. 11, 12, 14 and 15).
This was possibly due to high accumulation of organic carbon in these
two ponds at deeper depths. Saha et al. (1971) noted that values of

different ions at surface and bottom remained more or less unaltered h
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except those of pH, DO and CO, in two ponds. Michael (1968a) however,
failed to record any significant difference in values of different
physico-chemical parameters at surface and bottom water in a pond

located at Barrackpore, West Bengal, India.

SB pond, in comparison to other two ponds, was noted to be the
richest in bicarbonate content (with the exception at A in the first
year) (Figs. 13 - 15, Table 5), a condition which favoured high
productivity (Huet, 1950; Gaufin, 1968). Calcium content was also
noted to be the highest in SB pond. Bicarbonate values were found to
vary more or less directly with calcium content and inversely with
carbonate and pH in all the three ponds (Figs. 7 - 15). The direct
relationship between bicarbonates and calcium has been noted by
Pearsall (1930), Zafar (1964) and Munawar (1970), whereas the inverse
relationship between bicarbonates and carbonate has been found by
Ganapati (1940). Zafar (1964) and Munawar (1970) have shown an
inverse behaviour of bicarbonates towards carbonate and pH in certain

fish ponds.

The bicarbonate value was always higher in bottom than that of
surface as insocluble carbonate compound from the substrate was
converted to soluble bicarbonate form due to bacterial action (Figs. 8,
9, 11, 12, 14 and 15). This was more evident in summer as high

temperature during this period accelerated the bacterial decomposition.
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The bicarbonate content in all the three ponds was observed to
increase in summer (Figs. 7 - 15). Similar observations were also
made by Ruttner (1953), Harrel & Dorris (1968) and Munawar (1970) .
However, at SB pond sudden increase in bicarlonate content was
noticed during December in 1977. It was possibly due to bacterial
decomposition of the remains of rice plants which were cultivated at
the shallow margins of the pond in the same year. The oxygen curve
showed a depression while COj value tended to increase during
December. Ca content was also high during this period. All these
observations supported the above supposition. The high HCO3 content
in PG pond during late winter was also due to decomposition of leaves

fallen from surrounding trees in winter.

The chloride contents of the three ponds increased in summer and
decreased in winter (Figs. 7 - 15). Similar observation was also made
by Gonzalves & Joshi (1946), Singh (1960), Zafar (1964), and Munawar
(1970). It is interesting to note that the three ponds differed in
annual average content of chloride (Table 5). SB pond recorded the
highest values, while the SH pond showed the lowest. PG pond showed
an intermediate position. Tresh et al. (1944, c.f. Munawar 1970)
suggested that higher chloride content of water is an index of
pollution of animal origin and it may be logical to assume that the
SB pond receives contamination of this type through sewage inflow

and domestic wastes.
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The PG pond and SB pond showed high values of total nitrogen in
comparison to SH pond (Figs. 7 - 15, Table 5). These ponds showed
high percentage of organic matter also. Thus, the level of concentra-
tion of organic matter in water is an index of nitrogen budget.
Similar observations was also made by Munawar (1970). All the ponds
showed the higher nitrogen values at the bottom water, because organic
matter deposited at bottom sediment is one of the sources of nitrogen
supply through the activity of denitrifying bacteria. Nitrogen was
thus continuously releasing from the pond sediment which possibly
enriched nitrogen values of bottom water. Denitrification is always
high during summer. Therefore, during summer the present ponds showed

high value of nitrogen.

The nitrogen content was also found to increase in all the three
ponds during monsoon (Figs. 7 - 15). Rainfall were the causative
factors for the above observation.as the nitrogen content of a water
body depends on nitrogen from atmosphere and surface run off of
neighbouring areas apart from denitrifying activities of bacteria on
organic deposit. However, the human interference through excessive
washing and bathing increases the nitrogen content of a water body
that jeopardizes the natural phenomenon to a great extent. Thus, the
PG pond, which was subjected to the maximum human interference in
comparison to other two ponds, showed high nitrogen content also in

September and October in 1976 and in October and November in 1977
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other than during monsoon. In all the three ponds the nitrogen
content was recorded the minimum in winter. This was possibly due
to the maximum utilization of nitrogen by algal flora as the bloom

formation in these ponds usually noted to be dense in winter.

The phosphate content was found comparatively low in all the
three ponds. This was possibly due to the excessive utilization of
phosphate by algal flora that formed bloom nearly most of the periods
of observation in these ponds. The highest amount of phosphate was
noted in SB pond in comparison toc other two ponds. Hutchinson (1957)
also reports the increase of phosphorus as a result of sewage contamina-
tion. SH pond which is subjected to comparatively less contamination

and showed the lowest concentration of phosphates.

The amount of phosphate was noted to be high during rainy seasons
in all the three ponds. However, in 1977 the highest content of
phosphates were noted during October in SB pond. This was probable
as the samplings were made after rains. Similar obser&étion was also
noted by Michael (1968a). The low content of phosphate was found
mostly in winter in all the three ponds. The possible reason for
this -observation is explained in the earlier paragraph.

Einsele (1936) observed that excess amount of phosphate is deposited
to pond sediment which is released in water during oxygen deficiency.

SB pond and PG pond exhibited this phenomenon clearly (Figs. 7 - 12).
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The higher values of cations (Ca, Mg, K) were noted during summer
and monsoon periods in all the three ponds when the water temperature
was reasonably high and decomposition of organic matter was also
maximum. However, in SB pond high cation values were observed during
December in the second year. The possible reason for it was explained

earlier (see page 75).

The calcium content was found the highest in SB pond. The PG
pond showed significantly low Ca content in spite of the high values
of organic matter noted in the sediment. The possible reason will be
explained later (page 103).Low content of Ca in SH pond was possibly
due to the comparatively less amount of organic matter in pond water

and sediment.

zafar (1964) and Munawar (1970) observed a direct relationship
between the content of Ca and organic carbon and the content of Mg and
organic carbon. In all the three ponds more or less sqgh relationship
was noted. The increased amount of organic matter at higher temperature
is expected to release the greater amount of Ca and Mg bicarbonate from
insoluble Ca and Mg carbonate which would increase the amount of the

said cations of the water.

It was noted that the amount of Ca content was higher in all the
three ponds than that of Mg (Table 5). The above observation is

possibly due to the preferential behaviour of COp gas with calcium
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salts when compared with Mg salt., Munawar (1970) also recorded the

similar phenomenon.

The dissolved organic carbon (organic matter) in water may be
considered as a dilute soil extract, consisting largely of humic, non-
humic and many other compounds of organic material produced within
the basin or may be brought to the pond through the agencies of
surface run off and wind (Vallentyne, 1957; Hutchinson, 1957). These
may arise as a result of direct decomposition of organic matter
produced within the basin or brought through surface run off. Fogg
(1960) observed that a certain amount of organic matter (organic
carbon) is usually added to the water in the form of extracellular

substances liberated by phytoplankters during their growth.

Of the three ponds, SH pond shoﬁed the lowest value of organic
carbon as the pond is completely separated from the surrounding area
with high bank and thus the pond depends for organic carbon mostly on
autochthonous organic matter (Table 5). PG and SB ponds were noted
to contain high organic carbon through leaf litter, and sewage out-

flows and the highest was observed in PG pond.

In all the three ponds in the presént investigation organic
carbon varied directly with temperature and CO, and inversely with
DO (Figs. 7 -~ 15). Similar findings were noted by Ganapati (1943),

Singh (1960), zafar (1964) and Munawar (1970).
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An inverse relationship between OC and pH was noted in the
present study. But Zafar (1964) and Munawar (1970) observed a positive
relationship between pH and organic carbon (organic matter) content of
water. It is likely that in the present studies an increased decomposi-
tion of organic matter formed COp in excess and water become more

acidic resulting a fall in pH.

During summer months high values of organic carbon were noted in
all the three ponds. Low concentration of organic carbon were
recorded during winter which were partly due to decrease in the rate
of decomposition of particulate organic matter at low temperature and
partly due to less supply of allochthonous organic matter. However,
PG pond showed high values of organic carbon in late winter and early
summer as countless leaves began to fall from the surrounding trees
during winter. 1In the 1977 SB pond recorded high values of organic
carbon during November and December. Possibly the remaining of rice

plant in pond margin during this period increase the OC value of the

pond water.

High value of H,S was noted during monsoon and post-monsoon period
in all the three ponds (Table 4). This was due to the increased supply
of organic matter carried by rain water from surrounding areas and
which possibly enhanced the bacterial decomposition of the organic

deposits at a reasonably high temperature during this period. The



Dhaka University InstitutiofilRepository

highest content of hydrogen sulphide were recorded at C in SH and
SB pond and at B in PG pond as the bottom sediment at these depths

contained the highest amount of organic matter.
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CHAPTER IV

PHYSICO-CHEMICAL CONDITIONS OF POND SOIL

The samplings of soil were made once in a month from three depths
viz., A, B and C of each ponds. Temperature and pH of soil were noted
tc decrease with the increase of depth. 1In general soils of the three
ponds were acidic and in PG it was more acidic due to high organic
matter content. In all the three ponds chemical constituents of soil
showed almost similar trends in seasonal change. It was always high

during summer and rainy season and low during winter.

N

Physical Aspects

Texture

The texture of the soils was compact in all the three ponds at
depth A and it gradually became soft and loose as the higher depths
were attained. Undecomposed leaf was found in plenty in the soil of
PG pond at B, In general soil of these ponds differedwin texture.
The soil mostly consisted of sand, silt, and clay in different propor-
tions at different depths. The percentage wise estimations of these
soil components at different depths are shown in Table 6. Besides

these, total bacterial count of these soils has also been made and

shown in Table 7.
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Table 6: Showing percentage of sand, silt, and clay
of soil at depth A, B and C of three ponds

Pond Depth % Sand $ Silt % Clay
A 51.04 27 21.96

Shahidullah
Hall Pond B 82.04 10 7.96
C 70,04 19 10.96
A 37.04 41.3 21.66

Play Ground
Pond B 73.2 13.14 13.66
C 52.74 26.3 20.96
A 47.94 22.45 - 29.61
Shahabagh Pond B 71.34 13.2 15.46

C 60 22.4 14.6
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Table 7: Showing the average plate count of bacterial cells
in soil of the three ponds in 1976 and 1977

SHAHIDULLAH HALL POND

1976 1977
Depth A - 8 X 109 bacteria/gm of soil 8.5 X 10® bacterial cell/gm
of soil
” B _lo X 106 " " 9 x 106 n n
" ¢ -14 x 10° " " 13.5 x 106 " "

PLAY GROUND POND

1976 1977
Depth A - 9.5 X 106 bacteria/gm of soil 9 x 10° bacterial cell/gm
of soil
n B _15.5 X 106 " " 14 X 106 n n
" c-15 x 106 " 14 x 106 v "

SHAHABAGH POND

1976 1977
Depth A - 9 X 106 bacteria/gm of soil 8.5 X 10° bacterial cell/gm
L of soil
n B _16. 5 X 106 n [1] 15 X 106 11 ”

n C _17 X 106 " " 1705 X 106 [1] L1
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TemEerature

In all the three ponds the temperature of soil at A, B, and C
showed variations in different seasons and more or less followed the
pattern of water temperature. Soil temperature in these ponds ranged
from 14°C to 31°C at different depths. The detailed monthly
temperature records for all the three ponds at the three depths are

shown in Tables 8 - 1l6.

Chemical aspects

pH

A noticeable variation in scil pH was noted in these ponds. 1In
PG pond pH fluctuated from strongly acidic to slightly acidic
(4.4 - 6.5). In SH pond soil varied from moderately acidic to
slightly acidic (5.1 - 6.9). But in SB pond pH remained slightly
acidic more or less throughout the periods of observation and it
fluctuated between 5.7 and 6.9. Soil pH was noted to decrease with
depth in all the three ponds. The detailed monthly records of pH for

all the three ponds at depth A, B and C are shown in Tables 8 - 16.

Total Nitrogen

In SH pond at A, B, and C, the highest values of total nitrogen

was noted during summer and early monsoon (0.1l1l, 0.17, 0.36%
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Table 8: Showing the physico-chemical ¢ nditions of soil at
depth A of SH pond with the an.wal average and
standard deviation fcr the years 1976 and 1977
Available Excha
o phos- able
Dates t PH Nt Na % oC phorus Ca %
mg/100/g
10-1-76 179 6.2 .04 .005 .50 6.5 .18
10-2-76 21° 6.3 .05 .005 .40 7 .19
9-3-76 260 6.8 .06 0.006 .40 6.9 .19
5-4-76 27° 6.9 .08 . 006 .50 5.1 .22
7-5-76 28° 5.6 .09 . 009 .51 5.4 .24
15-6-76 30° 6.0 .11 .011 .55 5.9 .25
12-7-76 31° 6.3 .10 . 009 .55 6 .22
10-8-76 269 6.3 .10 .010 .48 6.1 .22
10-9-76 220 6.2 .10 . 006 .43 5.8 .24
10-10-76 21° 6.7 .09 .007 .70 5.9 .25
24-11-76 21° 6.5 .05 .007 .50 6.4 .21
11-12-76 18° 6.9 .07 . 006 .40 6.9 .18
Average 24.00 6.39 .078 . 007 .49 6.16 .215
+ 4,612  +0.389 +0.023 40,002  +0.085 +0.6 +0.026
13-1-77 180 6.5 .06 - 006 .59 6.7 .21
10-2-77 20° 6.2 .05 .006 .45 6.8 .23
14-3-77 27° 6.5 .08 .007 .51 7.1 .24
4~-4-77 27° 6.7 .1 .008 .83 7.4 .21
7-5-77 29° 6.5 .12 .010 .73 6.2 .28
29-6-77 21.5° 6.8 .07 .012 .46 6.0 .23
26-7-77 25° 6.8 .13 .008 .83 6.0 .24
12-8-77 26° 6.3 .12 . 009 .75 . 5.9 .26
26-9-77 23° 6.2 .11 .008 .73 6.4 .25
25-10-77 21° 6.8 .11 . 007 .73 6.9 .22
14-11-77 21° 6.7 .09 .007 .65 7.2 .19
12-12-77 18° 6.9 .08 .006 .56 6.8 .18
Average 23,04 6.575 .09 .007 .65 6.616 .228
+ 3.695  +0.245 +0.025  +0.001  +0.135 +0.507  +0.028

Nt = Total nitrogen, Na = Available nitrogen, OC = Organic carbon.
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Table 9: Showing the physico-chemical conditions of soil at
depth B of SH pond with the annual average and
standard deviation for the years 1976 and 1977
Phos- Exchange
Dates t© pH Nt % Na % oC % phorus able
mg/100/g Ca %
10-1-76 17°© 6.0 .07 .008 .63 6.3 .38
1l0-2-76 20° 6.0 .04 - 009 .70 .7 .3
9-3-76 259 6.1 .08 L0111 .70 .7 .27
5-4-76 250 6.3 .08 .012 .80 5.4 .50
7-5-76 26° 5.4 .15 .014 .95 6.1 .30
15-6-76 29° 5.6 .17 . 009 .90 6.5 .21
12-7-76 290 6.0 .09 - 008 .75 6.9 .24
10-8-76 290 6.1 .13 . 009 .74 5.2 .29
10~9-76 20° 6.0 .07 . 007 .70 5.3 .22
10-10-76 20° 6.2 .08 . 006 .80 6.8 .28
24-11-76 20° 6.3 .09 . 006 .90 7.1 .22
11-12-76 17° 6.4 .09 - 007 .70 6.9 .25
Average 23.08 6.035 .095 . 008 .77 6.375 .288
+4.6 +0.287 +0.036  +0.002 +0.099 +0.714 +0.081
19-1-77 18© 6.4 .09 - 007 .82 6.8 .23
10-2-77 19° 6.0 .08 .009 .7 6.0 .20
14-3-77 25° 6.2 .08 .011 .12 6.4 .26
4-4-77 26° 6.4 .16 .013 .10 8.2 .29
2-5-77 23° 6.2 .11 . 005 .80 8.1 .32
29-6-77 21,59 6.5 .19 .013 .75 7.1 .26
26-7-77 23° 6.6 .13 . 009 .86 7.0 .29
12-8-77 25° 6.3 .14 .008 .78 8.7 .26
26-9-77 20° 6.2 .16 .008 .76 er 7.7 .24
25-10-77 23° 6.6 .16 .007 .78 7. .18
14-11-77 20° 6.5 .09 .007 .69 8.1 .19
12-12-77 18° 6.9 J11 .007 .76 7.6 .20
Average 22.208 6.4 .125 . 008 .66 7.39 .243
+3.31  +0.24  40.037 + .002 +0.261 +0.807 +0.044
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Table 10: Showing the physico-chemical conditions of soil at
depth C of SH pond with the annual average and
standard deviation for the years 1976 and 1977
Phos- Exchange-
Dates t° PH Nt Na oC % phorus able
mg/100/g Ca %
10-1-76 16° 5.4 .24 .030 2.6 6.4 .34
10-2-76 18° 5.9 .24 .031 2.8 6.5 .32
9-3-76 240 5.2 .25 .033 2.9 6.1 .28
5-4-76 23° 5.4 .19 .039 2.9 6.00 .32
7-5-76 26.5° 5.7 .23 .041 3.0 6.5 .38
15-6-76 27° 5.1 .23 .042 2.7 6.8 .30
12-7-76 27.5° 5.5 .36 .038 3.2 6.6 .39
10-8-76 290 5.2 .35 .035 2.8 7.1 .42
10-9-76 20° 5.5 .30 .033 2.9 7.2 .38
10-10-76  20° 5.0 .31 .032 2.7 6.8 .36
24-11-76  19° 5.2 .32 .031 2.8 6.9 .45
11-12-76  17° 5.2 .21 .029 2.9 6.9 .46
Average 20,25 5,358 .279 .034 2.85 6.65 .3666
+4.5 +0.26 +0.0593  +0.004 +0.157 +0.37 +0.057
13-1-77 16° 5.4 .21 .028 2. 7.1 .29
10-2-77 17° 5.2 .24 .031 2.7 7.1 .31
14-3-77 229 5.6 .26 .032 2.8 6.1 .36
4-4-77 22° 5.4 .30 .035 2.8 8.1 .31
7-5-77 23° 5.2 .34 .037 2.9 6.0 .29
29-6-77 21.5° 5.1 .31 .038 2.7 6.9 .32
26=7-77 230 5.6 .31 .037 3.1 6.3 .41
12-8-77 27° 5.8 .27 .034 3.0 7.2 .42
26-9-77 19° 5.4 .23 .038 2.8 7.6 .42
25-10-77  23° 5.4 .24 .037 2.9 7.8 .36
14-11-77  18° 5.7 .27 .033 2.7 8.2 .32
12-12-77 17.5° 5.6 .25 .032 2.8 8.1 .34
Average 20,75 5.4 .269 .034 2.84 7.208 .345
+0.2 +0.003 +0.124 +0.78 +0.048

+3.24

+0.038
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Table 11: Showing the physico-chemical condition of soil
with annual average and standard deviation of
PG pond at depth A for the years 1976 and 1977
Available Exchange
Dates t© pH Nt % Na % oC % phos- able
phorus Ca %
mg/100/g
4-1-76 17° 5.8 .16 . 006 1.17 5 .20
7-2-76 17° 5.9 .19 . 006 .95 6.4 .25
12-3-76 21° 5.7 .17 .010 1.96 6.1 .32
7-4-76 28° 5.8 .15 .014 1.6 6.9 .32
15-5-76 279 5.9 .09 .01l5 1.6 7.1 .24
10-6-76 26° 5.7 .14 .0l4 1.5 7.5 .27
7-7-76 290 6.1 .14 .016 1.6 5.5 .30
5-8-76 29° 5.7 .12 .0l14 1.5 5.7 .31
7-9-76 28° 5.8 .14 .008 1.6 5.8 .29
7-10-76  23° 5.7 .16 .009 1.5 5.9 .24
7-11-76  19° 5.9 .17 .007 1.2 5.7 .22
9-12-76  18° 6.5 .14 .007 1.03 5.7 .19
Average 23,5¢ 5.875 .147 .01 1.434 6.108 0.26
+4.87  +0.23 +0.025 +0.003 +0.29 +0.73 +0.045
10-1-77 17°© 6.0 .13 . 007 1.1 5.8 .22
7-2-77 199 6.1 .16 .009 1.4 5.9 .23
11-3-77 21° 5.8 .19 .007 1.5 6.4 .34
2-4-77 28° 5.9 .12 .008 1.27 6.9 .36
6~5-77 29° 6.1 .12 .009 .70 7.2 2
25-6-77 22° 6.2 .17 .007 .86 , 8.1 .28
28-7-77 23° 6.3 .18 .0l11 .90 7.5 .28
20-8-77 26° 5.8 .15 .009 1.2 7.8 .27
28-~9-77 24,59 6.0 .16 .012 .95 6.6 .21
29-10-77  21° 6.1 .12 .007 1.2 6.7 .25
10-11-77  19° 5.9 .14 - 006 1.5 6.1 .27
14-12-77 15° 5.7 .14 . 005 1.8 6 .26
Average 22,04 5.99 .148 .008 1.198 6.75 .27
+4.287 +0.178  +0.024 +0.002 +0.318 +0.766  +0.046
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Table 12: Showing the physico-chemical condition of soil
with annual average and standard deviation of
PG pond at depth B for the years 1976 and 1977

Available Exchange:

o phos- able
Dates t pPH Nt % Na % oC % phorus Ca %
mg/100/g
4-1-76 18.5° 6.0 .25 012 2.3 5.5 .22
4-2-76 19° 5.8 .28 .011 2.5 6.5 .24
12-3-76 20° 5.4 .29 .0l6 3.6 6.2 .35
7-4-76 26° 5.7 .21 .017 3.7 6.3 .38
15-5-76 26° 5.0 .24 .0l5 3,9 7.0 .27
10-6-76 25° 4.4 .26 .021 3.1 7.1 .28
7-7-76 28° 5.4 .26 .024 3.9 5.6 .28
5-8-76 280 5.6 .10 .019 3.1 6.0 .38
7-9-76 270 5.5 .13 .05 3.7 6.0 .38
7-10-76  22° 5.4 .19 .0l6 2.9 5.8 .39
7-11-76  18° 5.7 .18 .012 2.9 5.9 .32
9-12-76  17° 6.4 .16 . 009 2.8 5.7 .28
Average 22.875 5.525 0.213 .026 3.2 6.13 .31
+4.21  10.497  +0.061 +0.004 +0.547 +0.515  +0.06
10-1-77 16° 5.7 .18 .009 2.9 5.9 .36
7-2-77 18° 5.2 .26 .011 2.9 6.1 .32
11-3-77 20° 5.2 .29 .012 3.4 6.2 .32
2-4-77 27° 5.2 .25 .018 3.9 7.4 .35
6-5-77 28° 5.0 .20 .019 3.5 7.5 .39
25-6-77 21° 6.5 .24 .017 3.1 7.9 .36
28-7-77 220 5.0 .28 .018 3.9 6.2 .25
20-8-77 259 5.0 027 .019 3.41 6.9 .26
28-9-77 240 5.0 .24 .012 3.11 5,8 .27
10-11-77 18° 5.1 .25 .012 3.0 5.1 .22
14<12-77 14° 5.0 .20 .011 3.0 5.4 .24

Average 21.160 5.258 .24 .014 3.31 6.34 . 296
+4.302 +0.437  +0.033  +0.003 +0.362 +0.885  +0.06
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Table 13: Showing the physico-chemical conditions of soil
with annual average and standard deviation of
PG Pond at depth C for the years 1976 and 1977
Available Exchange:
Dates t° pH Nt Na % oC % phos- able
phorus Ca %
mg/100/g
4-1-76 17° 5.7 .20 .024 1.08 6.5 .32
7-2-76 18° 5.8 .21 .024 1.19 7.0 .32
12-3-76 19° 5.7 .23 .028 1.35 6.1 .34
7-4-76 24° 5.2 .18 .031 1.38 7.2 .38
15-5-76 25° 5.1 .18 .042 2.26 7.3 .38
10-6-76 34° 5.2 .20 .043 2.65 7.1 .42
7-7-76 350 5.4 .24 .049 2.96 7.8 .42
5-8-76 24° 5.0 .24 .046 2.11 6.0 .41
7-9-76 259 5.0 .21 .039 3.12 6.0 .40
7-10-76  21° 5.2 .19 .031 1.74 6.1 .39
7-11-76 17° 5.2 .21 .028 1.65 6.4 .38
9-12-76 17° 5.4 .22 .026 1.15 6.3 .34
Average 21,33 5.325 .209 .03 1,803 6.65 .375
+3.498 +0.276  +0.021 +0,009 +0.617 +0.605  +0.036
10-1~77 16° 5.6 .19 .021 1.2 6.6 .39
7-2-77 18° 5.2 .20 .024 1.1 6.8 .34
11-3-77 20° 5.4 .21 .025 1.0 7.2 .38
2-4-77 26° 5.1 .22 .024 1.74 L 7.9 .39
25-6-77 21° 5.4 .24 .025 1.87 8.2 .38
28-7-77 220 5.2 .25 .026 1.78 7.1 .45
20-8-77 240 4,9 .26 .029 1.73 6.9 .42
28-9-77 23° 5.2 .21 .025 1.65 6.8 .39
29-10-77 21° 5.4 .21 .026 1.64 6.7 .37
10-11-77 16° 5.5 .22 .024 1.5 6.2 .38
14-12-77  16° 5.6 .20 .026 1.5 6.5 .36
Average 20.83 5.308 .22 .025 1.486 7.08 .386
+0.021 +0.001 +0.31 +0.65 +0.027

+0,809 +0.21
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Table 14: Showing physico-chemical conditions of soil with
annual average and standard deviation at depth A
of SB pond for the years 1976 and 1977

Available Exchange-

Dates o pH Nt % Na % oC % phos- able
phorus Ca %
mg/100/g
15-1-76 15° 6.1 .10 .012 .9 7.0 .28
15-2-76 17° 6.5 .12 .011 1.2 8.9 .24
15-3-76 24° 6.2 .12 .01l 1.2 9.5 .36
30-4-76 28° 6.0 .10 .015 .79 11.0 .29
18-5-76 280 6.1 .12 ,014 .90 8.9 .24
16-6-76 28° 6.5 .19 .012 1.2 8.0 .21
15-7-76 31° 6.5 .18 .017 .9 10.2 .18
31-8-76 31° 5.9 .13 ,016 1.1 10.0 .16
30-9-76 26° 5.9 .14 .009 1.2 8.0 .19
30-10-76  24° 6.1 .15 .012 1.1 9.9 .24
30-11-76  21° 6.0 .14 .011 .9 6.8 .26
28-12-76  15° 6.1 .13 .012 1.2 6.6 .26
Average 24° 6.15 .139 .012 1.05 8.73 .24
+5.799  +0.223 +0.03 +0.002 +0.158 +1.454 +0.054
19-1-77 16° 6.7 .11 .0l .80 7.8 .27
24-2-77 17° 6.8 .13 .0l .8 10.2 .27
15-3-77 28° 6.9 .12 .ol .90 12.2 .28
8-4-77 28° 6.8 .16 .012 .99 14.0 .32
9-5-77 30° 6.7 .10 .015 1.5 14.0 .24
22-6-177 220 6.9 .17 .012 1.6 16.0 .20
30-7-77 24° 6.8 .13 . 006 .9 9.0 .19
18-8-77 26° 6.8 .19 .007 1.1 9.2 .17
30-9-77 24° 6.8 .16 .009 1.02 11.0 .18
31-10-77  20° 6.9 .17 0.12 1.02 12.0 .26
15-11-77  20° 6.7 .18 .,011 1.1 8.0 .28
22-12-77  15° 6.8 .14 .012 1.49 14 .32
Average 22,59 6.8 0.15 0.01 1.1 11.45 0.24
+5 +0,073 +0.029 +0.002 +0.277 +2.88 +0.052
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Table 15: Showing the physico-chemical conditions of soil with
annual average and standard deviation at depth B
of SB pond for the year 1976 and 1977
Available Exchange
Dates 0 pH Nt % Na % oC % phos- able
phorus Ca %
mg/100/g
15-1-76 15° 6 .19 .02 1.7 6.5 .32
15-2-76 17° 6.4 .22 .024 1.5 8.0 .32
15-3-76 23° 6.0 .22 .025 1.75 7.6 .24
30-4-76 27° 6.2 .24 .026 1.5 12.5 .26
16-5-76 27° 6.4 .26 .031 1.5 11.0 .20
16-6-76 27° 6.4 1.29 .018 1.5 8.15 .21
15-7-76 30° 6.4 .29 .019 1.8 10.2 .30
31-8-76 30° 5.8 .24 .024 1.9 10.1 .31
30-9-76 24° 5.8 .20 .024 1.9 9.9 .33
30-10-76  23° 6.0 .23 .019 1.5 9.1 .36
30-11-76  20° 5.9 .20 .016 1.1 8.8 .38
28-12-76  15° 6.0 .19 .018 1.5 8.9 .40
Average 23.166 6.1 023 0,02 1.595 9.22 0.30
+5.39 +0.239 +0.035 +0.004  +0.226 +1.62 +0.063
19-1-77 15° 6.7 .20 .02 1.6 9.1 .34
24-2-77 16° 6.8 .22 .021 1.7 11 .38
15-3-77 27° 6.9 .22 .025 1.8 12.6 .42
8-4-77 27° 6.5 .21 .032 1.81 15 .41
9-5-77 29° 6.3 .29 .037 1.8 15.6 .29
22-6-76 21° 6.5 .28 ,023 1.8 18 .28
30-7-77 23° 6.6 .26 .025 1.7 19.5 .21
18-8-77 24° 6.7 .20 .36 1.5 10 .20
30-9-77 239 6.8 .19 .032 1.8 10.2 .26
31-10-77 20° 6.7 .21 .031 1.8 13 .29
15-11-77  18° 6.7 .21 .031 1.7 .14 .22
22-12-77 15° 16.8 .20 . 022 1.9 16 .32
Average 21.5 6.666 .22 .05 1.74 13,666 3
+0.096  +0.108 +3.287 +0.075

i4°83

+0.166 +0.03

3

400031
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Table 16: Showing the physico-chemical conditions of soil silt
annual averace and standard deviation at depth C
of SB pond for the vyear 1976 and 1977
!
Available Exchange-
Dates t° pH Nt % Na % oc % phos- able
phorus Ca %
mg/100/g
15-1-76 15° 5.9 .31 0.6 1.9 16.7 .35
15-2-76 16° 5.9 .32 .067 1.8 17.0 .33
15-3-76 220 5.9 36 . 068 2.1 17.2 .32
30-4-76 26° 6.0 .35 .055 1.9 10.1 .35
10-5-76 26° 6.2 .35 .04 1.9 12.4 .24
16-6-76 26° 6.5 .36 .035 2.1 14.8 .22
15-7-76 29° 6.0 .37 .048 2.2 9.0 .28
31-8-76 29° 5.9 .32 .056 1.9 9.1 .35
30-9-76 23° 5.9 .35 .059 1.9 10.2 .36
30-10-76  23° 5.8 .32 .064 1.8 8.5 .38
30-11-76  20° 5.7 .30 .061 1.8 9.1 .42
26-12-76  15° 5.9 .32 .064 1.7 14.2 .48
Average 22,5° 5.966 .335 .056 1.916 12.358 .34
+5.07 +0.205 +0.023 +0.010  +0.146 +3.44 +0.071
11-1-77 15° 6,2 .33 .052 1.9 9.9 .38
14-2-77 16° 6.7 .32 .057 1.85 14 .42
15-3-77 26° 6.4 .32 .061 1.8 14.9 .44
8-4-77 25° 6.1 .35 .052 1.86 16 .40
9-5-77 28° 6.0 .37 .063 1.9 15.9 .29
22-6-77 20° 6.0 .38 .047 1.76 19 .28
30-7-77 22° 6.3 .39 L 042 1.93 19.4 .27
18-8-77 23° 6.4 .37 .057 2.16 14 .36
30-9-77 22,5° 6.5 .34 .06 2.29 14 .38
31-10-77 18° 6.4 .35 .051 1.91 14.8 .39
5-11-77 17° 6.2 .31 .055 1.86 16 .40
22-12-77  15° 6.4 .31 .052 1.92 18 .39
Average 20.63 6.3 - 346 .054 1.936 15.49 - 366
+4.45 027 +0.006  +0.147 +2.58 +0.056

7 +0.208 +O.
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respectively in 1976 and 0.13, 0.19, 0.31% respectively in 1977). 1In
PG pond total nitrogen values of soils were the highest during late
winter and early summer at station A and B whereas those at C were
recorded during monsoon for both the years. Bottom socil of SB pond
showed the highest values of total nitrogen during late summer and

monsoon and the lowest during winter (Table 8 - 16).

Available Nitrogen

Available nitrogen was noted to reach the peak values during
summer and monsoon in all the three ponds. The highest and the lowest

values were recorded in SB pond and SH pond respectively.

Organic Carlon

Organic carbon content in the soil samples was noted to be the
highest in PG pond and the lowest in SH pond, whereas in SB pond it
was intermediate between the two. SH pond and SB ponds contained the
highest organic carbon during late summer and monscon and the lowest
during winter. PG pond showed the peak value of organic carbon
during late winter and early summer, Organic carbon was found to be

the highest at C in SH and SB pond and at B in PG pond (Tables 8 -~ 16).

Available Phosphorus

Among the three ponds, the yearly average content of available

phosphorus was found to be the highest in the soils of SB pond as
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compared to other two ponds during the entire period of investigation.
Detailed monthly record of available phosphorus are shown in

Tables 8 - 16.

Exchangealile Calcium

Exchangeable calcium was noted to be the highest in PG pond and the
lowest in SH pond throughout the periods of observation. But the

intermediate position in exchangeable calcium content was recorded in

SB pond (Tables 8 - 16).

Relationship between pH and available phosphorus content of soils

(Table 17)

The available phosphorus content of the sediment increased with
the increase of soil pH. The relationship was noted to be at 5% level
of significance at B of SB pond (t = 2.298) and it was found to be at

1% level of significance at A of SB pond (t = 3.17).

Relationship between pH and totzl Nitrogen content of soils

(Table 17)

In the present study an inverse relationship between pH and

total nitrogen content of soil was found.
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Showing correlation coefficient between pH and available
phosphorus (A/P), pH, & N/T, and pH and organic carbon

of soil at three depth in SH, PG and SB ponds

SH Pond Depth - A ©pH S A/P r 0.333 t 1.639

" " B " r 0.375 t 1.926

" " C " r 0.005 t 0.046
PG Pond " A " r 0.148 t 0.711

" " B " r -0.292 t -1.421

" " C " r .104 t 0.471
SB Pond " A " r 0.555 t 3.170 **

" " B " r 0.437 t 2.298%*

" " c " he 0.32 t 1.584
SH Ppond " A DpH S N/T r -0.008 t -0.039

" " B " ha -0.069 t -0.324

" " o " r -0.623 t ~3.734 **
PG Pond " A " r o) t (0]

" " B " r -0.092 t -0.423

" " C " r -0.192 t -0.916
SB Pond " A " Y -0.40 t -2.047

n n B ”n r _0.02 t _0.094

" " C " ba ~-0.409 t -2.105 *
SH Pond " A pH " oC r -0.013 t ~0.063

" " B " r -0.154 t -0.751

" " C " r - .684 t -4.401 **
PG Pond " A " r -0.441 t -2,298 *

v " B " r -0.111 t -0.519

" " C " r -0.428 t -2.218"
SB Pond " A " r -0.163 t -0.762

" " B " r -0.431 t -2,234 *

" " C " r -0.803 t -6.313 **

* 5% level of significance

** 1% level of significance
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Relationship between pH and organic carbon content of soils

(Table 17)

Soil pH decreased with the increase of the amount of organic

carbon in ponds sediment. The relationship was found to be at 5%

level of significance at A (t = = 2.98) and C (t = -~ 2.218) of PG and
at B (t = - 2.234) of SB pond. At C of SH pond (t = - 4.401) and SB
pond (t = - 6.313) the relationship was noted to be at 1% level of

significance.

Relationship between total Nitrogen and available Phosphorus

content of soils (Table 18)

The amount of available phosphorus in sediment was found to
increase with the increasing content of total nitrogen at all the
depths of three ponds except at depth A of SH pond. The relation-
ship was calculated to be at 5% level of significance at depth B of

SH pond.

Relationship between total Nitrogen and organic carbon content of

soils (Table 18)

The amount of total nitrogen increased with the increase of the
content of organic carbon of soils. The relationship was noted to be

at 1% level of significance at depth A of SH pond.
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Showing correlation coefficient between total nitrogen

and available phosphorus, and N/T and organic carbon

of soil at three depths in SH, PG and SB ponds

SH Pond Depth A N/T S A/P r =-0.32 t -1.584
" " B " x 0.48 t 2.566 *
" " C " r 0.03 t 0.141

PG Pond " A " r e} t o]
" " B " x 0.184 t 0.858
" " c " r 0.23 t 1.108

SB Pond " A " b 0.34 t 1.69
" 1] B " r O t O
v " c " r 0.25 t 1.21

SH Pond " y:\ N/T S oc h o 0.7528 t 5.432 **
" " B " r 0.1097 t 0.5148
" L1} C " r t

PG Pond v A " Y 0.09 t 0.421
" " B " r 0.17 t 0.811
" L1} C n Y t

SB Pond " A " b 0.142 t 0.663
v " B " r 0.275 t 1.236
" " c " r o t O

* 5% level of significance
** 1% level of significance



Dhaka University Institutional Repository

COMMENTS

In all the three ponds the highest temperature of bottom soil was
found at A (0.2 meter depth) during summer. The lowest temperature
was noted at C (3 meter depth) during winter. It seems that soil
temperature of ponds, like that of water, depends on angle of incidence

of sun light, duration of photoperiod, and volume of water.

In the present observation a noticeable fluctuation in soil pH at
different depths was noted in all the three ponds. Soil pH was found
tb increase at greater depth. The highest pH was found at the margins
of the ponds. Accumulation of organic matter, which showed a negative
relationship with pH in these studies resulted the low pH. At the
deepest bottom these ponds contained very high amount of organic matter
and pH was found to be minimum. On the other hand, at A (Pond's
margin) the highest pH was recorded where the content of organic matter

PP

was the minimum.

During the present investigation available phosphorus showed a
positive correlation with pH in all the sampling depths of the three
ponds except,B of PG pond where high organic matter and rich bacterial
population were recorded (Table 7, 12 and 17). This negative relation-
ship might be due to assimilation of available phosphorus by the
bacterial cells. Einsele (1936) and Ohle (1938) also observed a direct

relationship between pH and available phosphorus in pond soil.
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During the present observation, pH showed negative relationship
with total nitrogen of soil. Soil pH exhibited good negative relation-
ship with total nitrogen at C of SH pond (r = - .623). At depth C of
SB pond the relationship between pH ana total nitrogen was found to be
significant at 5% level (r = -.409) (Table 17). Negative relation-
ship between soil pH and total nitrogen content is logical since an
increase in organic matter content increases the amount of nitrogen
which enhances the bacterial decomposition and this pH of soil is

reduced.

In the present study a positive correlation between available
phosphorus and nitrogen content. was recorded in all the depths of
three ponds, except at A of SH pond (Table 18). However, an inverse
correlation between available phosphorus and nitrogen of soil was
described by various workers (Mortimer, 1941; Stephenson, 1951;

Sumitra, 1973).

The highest nitrogen contents in the bottom soil of SB and SH
pond were noted during summer and early monsoon, whereas at PG pond
the highest value was found during the late winter and early summer
(Tables 8 - 16). Concentration of nitrogen in pond sediment depends
on the amount of organic matter and temperature which enhance the
process of denitrification. PG pond showed the highest organic matter

during late winter through leaf litter which increased the nitrogen
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value of the sediment. Soil temperature was also high in SB and SH
ponds during summer and early monsoon which enriched the nitrogen
content of the sediment through decomposition of the organic matter
present and that brought by rain water from the neighbouring areas.
As such in the present study a positive correlation always occurred
between organic matter and total nitrogen content of pond soil

(Table 18).

In the course of present investigation, the highest deposit of
organic carbon was noted at C in SB and SH ponds and at B in PG pond
where also more coarse grained sediment was recorded than those at A
which contained less organic carbon and course grained sediment. The
richness of course grained sediment in deeper zones might be due to
sharp slope of the basin. However, Cook (1975) found that course
grained sediment tended to be much poorer in organic carbon content

than silts and muds with very small particle size.

The exchangeable calcium content of soil has been ‘found to be
related directly with pH. Soil pH of SB pond was higher than that of
SH pond and it contained higher amount of exchangeable calcium also
(Tables 14 - 16). BHowever, in PG pond soil was recorded to contain
the highest amount of exchangeable calcium though it had the lowest
pH value (Tables 11 - 13). The above anomaly might be due to the

influence of some ions like aluminium and hydrogen.
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In the present observations, PG pond had the highest exchange-
able calcium content followed by SB and SH pond. Comparatively low
calcium values were found in the water of PG and SH pond. The highest
calcium value was noted in water of SB pond. Utilization of Ca ion
from water by molluscan populations in PG and SH ponds might be the
possible reason for above observation as these organisms were abundant
in these ponds (Appendices 1l - 6). Young (1975) while working with
the molluscan faina reported that these organisms can absorb soluble
Ca directly from water for their body requirement. As such high Ca
value in SB pond water was noted in spite of low value of exchangeable
calcium present in the sediment. However, Saha et al. (1971) observed
that calcium concentration in pond water varied directly with exchange-
able calcium in soil. On the other hand Sumitra (1973) obtained no
definite relationship between exchangeable calcium ion in soil and

calcium content in water.
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CHAPTER V

POPULATIONS OF BENTHIC MACROIgégggégRATES

During two-year period of investigation the macroinvertebrate
fauna belonging to planaria, oligochaetes, leeches, chironomids,
ceratopogons, ostracods, mites, odonata, and molluscs etc. were
studied in three ponds at Dacca. Of these groups special emphasis
was given on the study of oligochaetes and molluscs. Beside the
taxonomic enumeration other aspects, such as, seasonal variation,
ecological distribution and effects of physical and chemical factors
on the growth and distribution of these organisms in different
depths of the ponds were studied. Detailed taxonomic enumeration of
oligochaetes and molluscs of three ponds at different depths is given

Table 19.

The occurrence of macrobenthos and their community structure
differed characteristically (Tables 20, 21, Fig. 16). SB pond showed
the highest number of diversified fauna. SH pond was characterised
by poor number and low faunal diversity, whereas PG pond stood
intermediate between the two. In all the three ponds the occurrence
and diversification of the organisms decreased as the depth increased
aﬁd at C a remarkable reduction in faunal distribution was noted

(Table 20, Fig. 16). However, the observation on macroinvertebrates
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are discussed here under the following heads: (i) community patterns
at different depths in different seasons; (ii) biomass of macro-
invertebrates; (iii) size group frequency of dominant tubificids;
(iv) mutual association between major oligochaetes; (v) populations
of benthic macroinvertebrates and physico-chemical factors of water;
(a) simple regression; (b) multiple regression; (vi) populations of

macroinvertebrates and some chemical parameters of soil.

(i) Community Patterns

The oligochaetes was the most cocmmon group in all the three
ponds and these organisms determined the major bulk of the community.
In SB pond it was followed by chironomids and molluscs, whereas in
SH and PG ponds molluscs occupied the second position followed by
chironomids (Figs. 17 - 19). In the present investigation, sometimes
an inverse relationship was observed between chironomids and

oligochaetes (Fig. 20).

The community patterns at different depths, A, B and C, of the

three ponds in different seasons are discussed below.

DEPTH A

The highest number of benthic organisms per meter square was

found at A (Fig. 16). Rainfall was noted to have a vital role in
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Fig. 21 Graphs showing the rainfall and seascnal abundance of oligochaete fauna at

depth A of SH pond in 1976 and 1977.
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Fig. 23 Graphs showing the rainfall and seasonal abundance of oligochaete fauns at
depth A of SB pond in 1976 and 1977.
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determining the :zpnal distribution of oligochaete fauna vis-a-vis
the total macrobenthos in all the three pords (Figs. 21 - 23).
During monsoon the number of oligochaete fauna at A was usually
decreased with simultaneous increese at B (Fig. 24). Thus the
abundance of macrobenthos at A and B was found to be affected by

rainfall.

SH Pond

The lowest number of total organisms was encountered during
late May to September in 1976 and during late May and June in 1977.
The maximum number of macroinvertebrates occurred during January
through April and October through December in 1976 and January through
April and July through December in 1977. The peak growth of 14946 indv./
m2 was noted during December in the first year. The highest number of
14952 indv.,/m2 during February in the second year (Fig.?gs. In the
first year, of the total number of organisms, oligochaetes represented
51.6%, and chironomids and molluscs formed 32.3% and 10.9% respectively.
In the second year oligochaetes constituted 49.8%, chironomids and
molluscs formed 28.5% and 18.2% of the total macrobenthos respectively

o

(Table 20, Fig. 17). However, Ostracoda, Hydr;carina, Ceratopogonidae
and Odonata were present but in much smaller number (Table 20, Fig. 17).
Phylum : Anrelida; Class : Oligochaeta;

Order : Haplotaxida
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species separately at depth A of SH pond in 1976 and 1977.
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The largest number of oligochaetes usually occurred at depth A.
In 1976 the minimum number was noted during June to September and in
1977 the minimum number was found during June, late September, and
early October. The peak growth of 9372 indv/m2 was found during
November in the first year, whexeas during the second it was
8008 indv./m2 in July (Figs. 25, 26). As stated earlier the number

was recorded to be influenced by rainfall.

Family:Naididae

Branohiodrilus semperi (Bourne)

B. semperi was found occur more or less throughout the period
of observation. But its number was never high. 1In 1976 the highest
occurrence of 702 indv./m2 was noted during April, whereas in 1977
the peak growth of 1582 indv./m2 was encountered during late October
(Fig. 23). 1In 1976 it constituted 8.7% of the total oligochaete

*

fauna whereas in 1977 it formed 9.5% of worms (Table 21).

Dero dorsalis (Ferronniere)

D. dorsalis constituted 1.6% of the total oligochaete in both
the first and second year. The highest number of 484 indv./m2
occurred during July in 1976 whereas in 1977 the highest number of

704 indvo/m2 was found during December (Table 21, Fig. 26).
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Dero digitata (Muller)

D. digitata was most dominant naidids found in SH pond and in
1976 it comprised 6.6% of the total oligochaetes. The peak of
968 indv./m2 was noted during late June and November. Its number
increased in 1977 and formed 13.5% of the total worm with the

maximum abundance of 3068 indv./m? during November (Table 21, Fig. 26).

Pristina accuminata (Liang)

P. accuminata was scarcely encountered in the collection and it
constituted about 1.1% and 1.4% of the total worms in the first and

second year respectively (Table 21).

Family: Tubificidae

Limmodrilus hoffmeisteri (Claparede)

L. hoffmeisteri was the most common oligochaete worm. In 1976
it comprised 77.48% of the total olicochaetes and 41.4% of the total
macroinvertebrates with the highest number of 7040 indv./m2 during
late December. In 1977 it constituted 65.86% of total
oligochaetes and 3.7% of the total macrobenthos. The maximum number

of 6864 indv./m2 was recorded during January (Table 21, Fig. 26).
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Aulodrilus pluriseta (Piguet)

This tubificid was found to occur only occasionally and in
small number. In the first year it formed 2.3% of the total

oligochaetes and it was noted only once in the second year.

Branchiura sowerbyi (Beddard)

B. sowerbyi was also found rarely at depth A. 1In 1976 it
formed 2.3% and in 1977 about 4.38% of the total oligochaetes

(Table 21).

Class :; Insecta; Order : Diptera; Family : Chironomidae

The maximum occurrence of the dipteran larvae was noted between
January and April for both the years. The peak of 9780 indv./m2 was
found during March in the first year whereas the highest number of
9812 indvo/m2 was recorded during February in the second year (Table 20,
Fig. 25). The chironomid larvae were found tc be absent during late
May, mid June, Septemxber and late October in 1976 and during
September in 1977. The midge larvae formed 32.3% and 28.5% of the

macrobenthos in the first and second year respectively.
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Phylum : Mollusca

It constituted 10.9% and 18.26% of the total
benthicmacroorganisms during the first and second year respectively

(Table 20, Fig. 17).

Class : Gastropoda; Order : Mesogastropoda;

Family : Viviparidae

Viviparus bengalensis (Lamarck)

V. bengalensis was the dominant species among molluscs. It
comprisrd 31.24% of the total molluscs. It was fcund from May to
October in 1976 with the highest population of 1080 indv./m2 in late
August. During November and December the pond snail was also present

in negligible number.

In 1977 rise in number occurred from April with a fall during
May and June. The peak of 2420 indv./m2 was found in‘éé;ly October
and the population was noted to drop sharply in late October. It
slightly increaseé in November and thereafter the growth declined

further during December (Table 21, Fig. 27).
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Family ; Aminocolidae

Digontestoma pulchella (Benson)

In 1976 uniform growth of the gastropod occurred between May
and November. Howevexr, the snail found absent in the population
during late June and early August., The peak of 396 indv./m2 was
noted during late July. In the second year the population D.
pulchella was recorded to be more or less constant with the peak of
1364 indv./m? in early July (Fig. 27). The snail comprised 17% and
26% of the molluscan fauna in the first and second year respectively

(Table 21).

Alocinma orcula -Frauenfeld

A. orcula was noted to be a rare organism in SH pond and
recorded only from depth A. The gastropod was found from January to
early May in the first year and during May and July in the second

year.

Family : Melaniidae

Melania tubereulatus (Muller)

In the first year M. tuberculatus was observed in population

more or less uniformly from February to May. The snail was absent
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from June to early August. From September the population curve of

M., tuberculatus showed an upward trend with a slight fall in mid
October and early December. However, the peak was found in late
December with 1012 indv./m2. 1In the second year the population curve

of M. tuberculatus was found to remain almost unchanged (Fig. 27).

Order: Basommatophora Family: Lymnaedae

Lymnea sp.

The snail was found in a few occasions in 1976.

Family: Planorbidae

Planorbis exustus Deshayes

It was recorded occasionally in 1977.

ey

Class : Bivalvia; Order : Eulamellibranchia;

Family : Unionidae

Lamellidens marginalis (Lamarck)

, This filter feeding organism occurred only in SH pond. The
bivalve was found to be present occasionally in poor quantity during

the period of observations (Fig. 24).
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PG Eond

In the first year maximum number of macrobenthos occurred from
January to March and July to December. A sharp decrease in faunal
occurrence was found from late March and the lowest number 924 indv./m2
was noted in late June. Thereafter an increase in faunal number was
observed and the peak of 33924 indv./m2 was recorded in late December

(Fig. 28).

In the second year more or less uniform abundance was encoun-
tered from January to October with a fall during March and July
(Fig. 28). The highest number of 28952 indv./m? was found during
September. The abundance of macrobenthos dropped and was minimum with
2260 indv./m2 during November. In December the faunal abundance was

noted to increase slightly (Fig. 28).

The oligochaetes were the most abundant members at depth A and
formed 71.8% and 72.2%, of the total benthos in 1976 and 1977
respectively. The molluscs were the second dominant group and
constituted 7.1% and 18.9% of the total organisms in the first and
second year whereas chironomids were the third dominant group and
comprised of 14.8% and 7.4% respectively in the first and second
year (Table 20 and Fig. 18). Other less abundant groups were
Hydracarina, Ostracoda, Planoria, Hirudinaria, Odonata and

Ceratopogoniidae, and some unidentified insects.
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Phylum : Annelida; Class ; Oligochaeta;

Order : Haplotaxida

In the first year uniform populations of oligochaetes were
noted from January to April and the faunal abundance decreased from
May till June, when the population became the lowest with
352 indvo/mz. The population of these worms increased sharply in
July and thereafter an upward tendency of population was noted with
depression in curve during August and October. The highest abundance
of 32516 indvo/m2 was noted during December. However, in the second
year more or less uniform abundance of the worms persisted from
January to September with a sudden decrease during late July. The
highest number of 23760 indv./m2 was observed during January. The
populations were recorded to drop sharply in October and the minimum
abundance of 880 indv./m2 occurred in November. The populations of
oligochaetes showed a tendency to build up during December in

LA

1977 (Fig. 28). -

Family : Naididae

Six species of the family Naididae were recorded from

depth A.
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Stylariaq lacustris (Linnaeus)

The species was found only once in 1976,

Branchiodrilus semperi (Bourne)

The worm was the most dominant species among naidids and the
second to L. hoffmeisteri as dominant species among the oligochaetes.
In the first year it registered 18.7% of the oligochaetes with the
highest abundance of 5368 indv./m2 during September. The species
formed 16.3% of total oligochaetes in the second year. The maximum

number 8800 indv./m2 occurred during April (Table 21 and Fig. 29).

Dero dorsalis (Ferroniere)

D. dorsalis was the second in abundance among naidids and it
formed the third major species among the total oligochaetes fauna.
In the first year it constituted 13% of the total oligochaetes and its
maximum number of 6820 indv./m2 occurred during September in the first
year. In the second year the worm formed 7.36% of the total
oligochaete fauna and the highest number of 2640 indv./m2 was

recorded during May (Fig. 29).
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Dero digitata (Mullex)

In 1976 the worm constituted 8.19% of the total oligochaete
fauna. The highest number of 3344 indv./m2 occurred during late
December. 1In 1977 it comprised 9% of the total oligochaete worms and

the highest number of 6776 indv./m2 was recorded during early May.

Aulphorus furcatus (Muller)

It was found occasionally throughout the period of observation.

Pristina accuminata (lLiang)

It formed 4% of the total oligochaetes in the first year. But
population of the species increased to 7.9% in the second year. It
showed the highest number of 6358 indv./m2 during mid February in

1977 (Table 21 and Fig. 29).

Family : Tubificidae

Limmodrilus hoffmeisteri (Claparede)

L. hoffmeisteri was the dominant species. In the first year it
formed 51.87% of the total oligochaete fauna and 37.3% of total

macroinvertebrates. The highest number of 18436 indv./m2 of the
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species was found during late December in 1976. 1In 1977 the worm
constituted 49% of the total oligochaetes and 35.5% of the total
macrobenthos. Its highest number was recorded to be 13112 indv./m2

during January in 1977 (Table 21 and Fig. 29).

Aulodrilus pluriseta (Piguet)

A. pluriseta occurred occasionally in poor number. In the first
year it formed 1.6% of the total oligochaetes worms. In the second
year the wcerms comprised 2.8% of the total oligochaetes (Table 21 and

Fig. 29).

Family : Enchytraeidae

-

Mesenchytraeus sp.

The worms were found in poor abundance. It formed only 1.99%
of total oligochaetes in the first year. Its number increased in the
second year and constituted 5.5% of the total oligochaete worms

(Table 21).

Class : Insecta; Order : Diptera;

Family : Chironomidae

In the first year greater abundance of chironomid larvae was

noted from January to March and the peak of 12080 indv./m2 was
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recorded in March. A sharp fall in population was observed during
April. The midge larvae were found to be absent during late April,
late June an¢ from late September to early December. The larvae
occurred in poor gquantity during rest of the period. In the second
year the populations of chironomids larvae appeared to build up again
in January. A sharp rise in population occurred in March and the
peak was recorded with 15752 indv./m2 during late March. A drastic
drop in population was encountered in the following months and the
midge larvae was noted to disappear from population between June and
early October with the exception in late September when a negligible
number of larvae was noted. The larvae were found to appear in the
population again during late October and their number was recorded to

increase gradually during rest of the period (Fig. 28).

Phylum : Mollusca

In the first year high abundance of molluscs occurred from July
to September with the peak of 2816 indv./m? in early September.
Comparatively rich molluscan fauna was witnessed in 1977. During this
later year high abundance occurred between May and October with the

peak of 11616 indv./m? in late September (Fig. 28).

Class : Gastropoda; Order : Mesogastropoda;

Family.: Viviparidae
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Viviparus bengalensis (Lamarck)

V. bengalensis occurred uniformly between July and December in
the first year. The peak of 1452 indv./m2 was observed during early
September. In the second year the ring snail was encountered
uniformly during May to October with the peak of 4796 indv./m2 in
early October. The snail was not found in the population in

November (Fig. 30).

Family : Amnicolidae

- Digoniestoma pulchella (Benson)

In the first year minimum number of D. pulchella was noted from
January to March and in May. The species was absent from the
population in April, June and July. In August the population of snail
was noted to increase and the peak was recorded with 1232 indv./m2
during early September. The population decreased suddénly in late
September and the snail was absent completely during November. How-

ever, its population tended to increase during December.

In the second year the species recorded the peak of 2784 indv./m2

in eerly July and the lowest abundance of 44 indv./m2 was recorded in

March and April (Fig. 30).
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Aloeinma orcula Frauenfeld

In 1976 the species appeared during late April and late June
in poor number. A sharp increase in population was recorded during
July till the peak was observed with 1672 indv./m2 in late July. The
population decreased gradually and species was found to be absent in
November. 1In the second year a negligible number of the snail was
recorded during February ard March. The faunal abundance of the
organisms increased from May and depression in population curve was
noted in August. Thereafter a sharp elevation of the population
curve was found till the peak was encountered with 8448 indv./m2
during late September. The population registered a steady decrease
in the following month, and the abundance decreased further during
November. In December the population of the snail tended to increase

again (Fig. 30).

R

Order: Basomentophora, Family : Lymnaedae

Lymnaea acuminata (Lamarck)

In 1976 the snail was noted to be present occasionally in

negligible number, but in 1977 it was recorded only during August.
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Family : Planorbidae

Planorbis exustus (Deshayes)

The snail was found occasionally in 1976 and 1977.

SB Pond

The largest number of macroinvertebrates per sgquare meter
occurred at station A of SB pond in comparison to other two ponds
(Fig. 16). In 1976 the macrobenthos exhibited a gradual increase in
guantity from January till the peak of 74016 indv./m2 occurred in
late April (Appendices 5, 6). In the following months the
populations decreased and the minimum was encountered with
2420 indv./m2 during mid June., The number of organisms was
recorded to increase during the rest of the period. However, sudden
fall in faunal density was noted during mid August and. late
September. In the second year more or less uniform faunal abundance
was found from January to April and the peak of 77352 indv./m2 was
noted in mid March. The populations declined from May till the lowest
number of 5412 indv./m2 occurred during late July. However, a slight
increase in population was noted in June. The faunal number was found
to inc¢rease during September and October and thereafter unlike the
first year the populations of macrobenthos were noted to decline

in November and December (Fig. 31).
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In 1976 Oligochaeta comprised 55.6%, Chironomidae 16.3%,
Hydracarina 14,.7%, Ostracoda 8.8%, Planaria 2%, Mollusca 1.9%,
whereas, in 1977 Oligochaeta formed 54.6%, Chironomidae 30.6%,
Hydracarina 8.6%, Ostracoda and Mollusca 2.6% of the total

macrobenthos (Table 20 and Fig. 19).

Excluding the above mentioned organisms Hirudimaria, Odonata,
other unidentified insects were present but their number was very

small.

Phylum ; Annelida; Class : Oligochaeta;

Order : Haplotaxida

In the first year, the number of oligochaetes increased from
January till the peak 50560 indv./m? occurred in February. From March
the number decreased till June. A sharp rise in'populations was
noted during mid July. But in July the populations deqlined suddenly
and became the minimum with 202 indv./m2. From Augus; to November
populations increased gradually with a depression in curve during late

September., In December the faunal number decline again.

In the second year number of oligochaetes decreased in late
March and suddenly populations rose up in late September and the peak
was noted with 43203 indv./m?2. The populations remained more or less
constant up to early July and in late July a sharp fall occurred

and the lowest number of 352 indv./m2 was recorded.
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The faunal abundance increased from August and remained uniform
till November. During December the populations was noted to

decline again (Figs. 31 and 32},

Family : Naididae

Nats simplex (Piguet)

This species was found only once in 1976.

Branchiodrilus semperi (Bourne)

B. semperi was the most abundant naidids present at depth A.
It occupied the second position in faunal composition among
oligoctaetes and comprised 16.6% and 12.5% of the total oligochaetes
in the first and second year respectively. 1In 1976 the population of
B. semperi was noted to be nearly uniform from January to May. The
worm was observed tc be absent completely in mid June!.  However,
sharp increase in population was found in late June and it continued
up to mid July when the peak was recorded with 12848 indv./mz. The
individual number of species reduced drastically to zero in late
July. The population showed a sudden increase in August and it
dropped again in late September. Thereafter the abundance of the
species increased gradually till December. In the second year

individual number of the species was found to be minimum from
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January to June with the exception during late May when it was high.
The worm was noted tc be absent during late March and July. The
species appeared in the community during August and individual
number increased till late October when the peak of 14432 inav./m?2
was encountered. The number of worm reduced in November and during

December it was recorded to be absent completely (Table 21, Fig. 32).

Dero dorsalis (Ferronniere)

D. dorsalis occurred occasionally throughout the period of
study, In the first year the highest abundance of 704 indv./m2 the
worm was recorded during late April, whereas in the second year the
highest number was encountered with 2024 indv./m2 during early

Septempber (Fig. 32].

" Dero digitata (Muller)

D. digitata constituted 8% and 5% of the total oligochaete
fauna in 1976 and 1977 respectively. In the first year the worm
occurred more or less uniformly from January tc mid May with the peak
of 4224 indvo/m2 in late January. A fall in population curve was
noted@ during March. The number was further minimised in late May
and it turned to nil in mid June. The abundance of the worm was
noted to increase in late June and remained uniform from late June

to November and in December the number was recorded to increase
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again. In the second year more or less similar trend in faunal
abundance was found and the highest number of 6600 indv./m2 the

worm was recorded in October (Fig. 32).

Dero indica (Naidu)

A nearly uniform growth of the species was recorded throughout
the period of observation with the highest number in October for

both the years (Fig. 29).

Aulophorus furcatus (Muller)

A. furcatus was ncted in large number in the first year. It
constituted 10.8% of total oligochaete fauna. However, in the second
year the species was noted to reduce to a great extent and it formed
only 1.79% of the total oligochaetes. In 1976 the highest number of
7744 indv./m2 was found during mid May whereas in 1977 it was recorded

during late September and October with 1584 indv./m2 (Table 21,

Fig. 32).

Aulophorus gravelyr (Stephenson)

It occurred occasionally in poor guantity throughout the

period of study.
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Family : Tublficidae

Limnodrilus hoffmeisteri (Claparede)

L. hoffmeisteri was the most common fauna and it influenced
the abundance of total macroinvertabrates to a great extent. .In
1976 it formed 45.73% of the oligochzetes and 25.8% of the total
macrobenthos. In 1977 the species constituted 53.12% of the

oligochaetes and 29.4% of the total macrcinvertebrates (Table 21).

In the first year the number of L. hoffmeisteri was noted to
increase from Januery till the peak was recorded during February
with 26690 indv./m2. From February the number decreased gradually
until mid June. The population went. up in late June and a sharp rise
was found in mid July with a fall in late July when the minimum
number of 132 indv./m2 was encountered. Thereafter the population
was observed to increase up to mid December and during late

C g

December the population decreased abruptly.

In the second year more or less similar trend in faunal
abundance was recorded with the highest number of 31636 indv./m2

during June and the lowest during late July with 264 indv./m2

(Fig. 32).
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Aulodrilus pluriseta (Piguet)

A, pluriseta occurred comparatively in large number in the
first year and formed 3.49% of the total oligochaete fauna with
highest number of 5270 indv./m2 in February. But in the second year
its growth was reduced and was found in the populations on two

occasions only (Table 21, Fig. 32).

Branchiura sowerbyi (Beddard)

B, sowerbyi constituted 10% and 20.3% of the total oligochaete
worms in the first ard second year respectively. In 1976 the
population decreased gfadually from January to April and in May the
species was absent. The population rose up gradually till the peak
of 7964 indv./m2 was encountered during November. However, a fall in
growth curve was recorded in September when it was also absent. The

number of the species decreased in December.

In 1977 the number of B. sowerbyi was noted to increase from
January till the peak was recorded with 12584 indv./m? during late
April. A sharp reduction in number was noted in May and the

species were noted to be absent totally in August.
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Family : Enchytraeidae

‘Mesenchytrgeus sp.

Mesenchytraeus sp. appeared occasionally in poor number

throughout the period of study.

Class : Insecta; Order : Diptera; Family : Chironomidae

In 1976 the population of midge larvae increased gradually from
January to April and thereafter it declined till mid June when the
lowest abundance of 44 indv./m2 was encountered. From late June to
mid August the population showed an uniform abundance. In late
August the number increased sharply and the peak was recorded with
27016 indv./m2 in mid September. The abundance of midge larvae
decreased abruptly in late September and the reduction in faunal
density was recorded till November. In December the number of

Chironomid larvae increased.

In 1977 more or less uniform trend in growth curve of the larvae
was witnessed from January to early April. The peak of 55000 indv./m2
was noted in mid March. The number of the larvae dropped suddenly
in late April. The population was found to be negligible up to

November, but it again started to build up in December (Fig. 31).
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The midge larvae formed 16% and 30.6% of the total

macrobenthos in 1976 and 1977 respectively (Table 20 and Fig. 19).

Phylum : Mollusca

of the molluscan fauna, Alocinmma orcula (Frauenfeld) was noted
to be dominant species. It constituted 98% of the total molluscs.
However, Melania tuberculata (Muller), Lymnea luteola (Lamarck), and
Planorbis exustus Deshayes were the other species present but their
number was negligible. Viviparus bengalensis was encountered only

once in poor abundance during the second year (Table 20, Fig. 33)}.

Class : Gastropoda; Order : Mesogastropoda;

Family : Amnicolidae

- Aloeinma orcula (Frauenfeld)

g M

In the first year the number of the snail decreased from January
and the species was noted to be absent during February and March.
A. orcula was observed to appear in the population from April onward.
Two peaks, in late January with 3436 indv./m2 and in late October
with 3168 indv./mz, of the snail was recorded in 1976. In the second

year the abundance of the organisms was found to increase gradually
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from April until August when the peak was recorded with
6600 indv./m2. A sharp decline in population was observed during

September which reduced further in the following months (Fig. 33).

Class : Crustacea; Subclass : Ostracoda

In 1976 a gradual increase in numbexr of ostracods was recorded
from January till mid April when the peak of 14950 indv./m2. The
populations declined from late April anC more or less uniform
abundance was reccrded throughout the rest of period. However, the
organisms were found to remain absent during mid September and mid

December,

In 1977 a relative poor density of ostracods was recorded from
January to March. The number of the organisms was recorded to
increase from late April until August when the peak was encountered
with 5148 indv./m2. The faunal abundance registered a gradual

decline during rest of the period and in December the organisms was

found to be absent frcm the populations.

Class : Hydracarina (Aquatic mites)

Hydracarina was the third major group of organisms found at
depth A. In 1976 the population declined sharply in late January

and the abundance of organisms was found to increase gradually from
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January until mid April when the peak was encountered with

22440 indv./m2., In late April the number of mites was noted to
decrease and the minimum was observed in mid June with 88 indv./mz.
Uniform population of the organisms occurred from late June to
October and in November the mite was noted to be absent. However, the

faunal number was found to increase in December (Fig. 31).

In 1977 the number of mites decreased through January to early
February. Thereafter the populations increased and the peak of
23980 indv./m2 was registered in April. The populations were
recorded a sudden decrease in May. Poor number of organisms was

encountered from September to December (Fig. 31).

Planaria, a free living platyhelminth, occurred in poor
abundance during the period of observation. However, in the first
year the highest number of organisms was found to be 6368 indv./m2
in late August, but in the second year the abundance of planaria was

always negligible.

DEPTH B

The oligochaetes, molluscs, and chironomids were the most
common groups at depth B. Individuals of other groups were present
occasionally in poor abundance in all the three ponds (Figs. 34,

36! 3810
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SH Pond

» The oligochaetes was the major group among the
macroinvertebrates and comprised 64% and 62% in the first and
second year respectively. Molluscs were the second dominant group

‘ and constituted 32%, and 24.2% of the total organisms and the
chironomids formed 3.6% and 12.69% of the total macroinvertebrates,
in 1976 and 1977 respectively. The occurrence of other groups of

organisms was negligible (Table 20).

In the first year poor occurrence of total fauna was noted

uniformly from January to early May. The faunal density was recorded

v
to increase from late May and continue till the peak was found in
early August with 14168 indv./m?. A sharp fall in number was recorded
in late August. More or less similar trend in faunal density was
encountered in the second year with the highest abundaﬁce of 9372 indv./
m? occurred in late June  (Fig. 34, Appendices 1, 2).
.
Phylum : Annelida; Class : Oligochaeta;
Order : Haplotaxida
The oligochaetes formed the largest group among the macrobenthos.
> The highest number of 13772 indv./m2 was recorded during early August

in the first year and in the second year the peak was noted with

7084 indv._/m2 (Fig. 35, Appendices 1, 2J.
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34 Graphs showing seasonal abundance of total fauna and major groups of
organisms at depth B of SH pond in 1976 and 1977.
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Fomily : Naididae

Branchiodrilus semperi (Broune)

In the first year B, 8Sempri occurred casually in poor abundance
with the highest number of 266 indv./m2 during December. It comprised
2% of the total macrobenthos. However, the number of species was
found to increase in the second year and which formed 6.9% of the
total oligochaetes. The highest number of the worm was recorded to be

1012 indv./m2 during June, 1977 (Table 21, Fig. 35).

‘Dero digitata (Muller)

In 1976 D. digitata was encountered only occasionally in
negligible number with the highest abundance of 528 indv./m2 during
November. It formed 6.55% of the total worm. The faunal abundance
was noted to increase in the second year and constituted 9.50% of
total oligochaetes (Fig. 17). The highest number ofAig§2 indv./m2

was found during June in 1977 (Table 21, Fig. 35).

Pristina accuninata (Liang)

P. accuminata occurred only in a few occasions and the worm
formed 3.1% and 2.79% of total oligochaetes in the first and second

year respectively (Table 21).
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Family : Tubificidae

Limmodrilus hoffmeisteri (Claparede)

L. hoffmeisteri was the most abundant species and constituted
82.57% and 58.77% of the total oligochaetes and 54.9% and 37.54% of
total macroinvertebrates in the first and second year respectively.
In 1976 the number of worm was noted to increase steadily from
January till May. In June the abundance decreased abruptly and in
late June and early July the worm was noted to be absent completely.
The population increased sharply from late July till early August
when the peak was noted with 13776 indv./m2. Thereafter £he faunal
abundance showed a gradual decrease during the rest of the period.
In the second year number of specigs was recorded to increase slowly
till the peak of 4480 indv./m2 was found in July. An uniform
abundance of L. hoffmeisteri was observed in the following months

(Table 21 and Fig. 35).

Aulodrilus pluriseta (Piguet)

In the first year A. pluriseta occurred occasionally in poor
number and it formed 2.4% of the total oligochaetes. The highest
number was recorded with 360 indv.,/m2 in November. 1In the second

year the number of the species increased to a great extent and it
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comprised of 13.4% of the total oligochaetes. The species was
recorded uniformly from April to December with the highest abundance

of 1628 indv./m? during August (Table 21, Fig. 35).

Branchiura sowerbyi (Beddard)

B. sowerbyi was found to occur but in negligible number

throughbout the period of study.

Family : Enchytraeidae

‘Mesenchytraeus sp.

Mesenchytraeus sp. was observed casually in poor number during

the period of observation.

Class : Insecta; Family : Chironomidae

. e

In 1976 the midge larvae occasional occurred in negligible

number. But in 1977 the faunal density of the larvae increased

greatly (Fig. 34).

Phylum : Mollusca

In the first year the number of molluscan fauna was noted to be

poor from Januery to March. The mollusca was absent in April. The

faunal abundance remained more or less uniform from May till the
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peak of 3520 indv./m? was encountered during late September. The
populations declined slowly from October. Similar trend in faunal
abundance was recorded in the second year with the peak of 2288 indv./m2
in September. In 1976 the molluscan fauna formed 32% of total
macrobenthos, whereas in 1977 it formed 24% of the same (Figs. 17,

34 and Appendices 1, 2).

Class : Gastropoda; Order : Mesogastropoda;

Family : Viviparidae

Viviparus bengalensis  (Lamarck)

V. bengalensis was the most dominant species and constituted
81% and 79% of the total molluscs in the first and second year
respectively. In 1976 V. bengalensis was noted to appear in
population during late May. The abundance was recorded to increase

' -

from May and the peak was recorded with 2840 indv./m? in late
September. 1In 1977 a gradual increase in abundance was found from
January and the population curve followed more or less similar trend

with the peak of 2112 indv./m2 in early September (Tables 21, 24

and Fig. 24]).
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Family : Aminicolidae

Digoniestoma pulechella (Benson)

D. pulchella formed 9% and 12.3% of total molluscs in the first
anc. second year (Table 21). 1In 1976 the species was recorded in poor
number throughout the period with the exception that on several
occasions the organisms were totally absent. The highest number was

noted to be 528 indv./m? in late May (Fig. 24).

In the second year more or less uniform population was found
from March to December with the highest abundance of 484 indv./m2

during late September.

Family : Melaniidae

Melania tuberculatus (Muller)

M. tuberculatus comprised 10.3% and 7.3% of molluscan fauna in
the first and second year ( Table 21 ). The snail occurred in
poor number and remained absent in some months during the period of

study.

Order : Basommatophora; Family : Planorbidae
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Fig. 36 Graphs showing seasonal abundance of total fauna and major groups
separately at B of PG pond in 1976 and 1977.
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Planorbis exustus (Deshayes)

It occurred only in one occasion in 1977.

Class : BRivalvia; Order : Eulamellibranchia;

‘Family : Unionidae

Lamellidens marginalis (Lamarck)

The mussel occurred only once in the first year and thrice

in the second year.

PG Pond

The oligochaetes were the most dominant group among the
macrobenthos. It comprised 83% and 86.5% of total benthos in the
first and second year respectively. The molluscs occupied the
second position in faunal abundance. It constituted 6.§é.of the total
macroinvertebrates in the first and second year respectively.
Chironomid larvae formed 9.6% and 3.8% of the total organisms in

1976 and 1977 respectively (Table 20, Fig. 18).

The Planaria, Hirudinaria, Odonata, Hydracarina, Ostracoda,

were also present but their number were exceptionally meagre.
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In the first year the population of macrobenthos was found to
remain uniform from January to May and it increased from June onward
till the peak of 15488 indv./m2 was recorded in November. The
population was reduced in early December but in late December the
~growth curve exhibited an upward trend. 1In the second year a gradual'
increase in abundance occurred from February till May when the maximum
number of worm was encountered 17908 indv./mz. From June onward the

number of worm decreased gradually (Fig. 36).

Phylum : Annelida; Class : Oligochaeta;

Order ; Haplotaxida

The oligochaetes weighed more in the total benthos. In the
first year uniformly poor populations of the worm were noted from
January to mid May with the minimum number of 220 indv./m? in
February. From late May a gradual increase in number was recorded
till the peak was encountered with 15444 indv./m2 in November, How-
ever, a fall in growth curve was found in August. The abundance of
worms decreased sharply in early December, but it showed an increase
in late December. In the second year the number of the worm decreased
in February. The curve showed an upward rise from March till June
when the peak was recorded with 16632 indv./mz. A slight decrease

in number was found in late March and mid April. The populations
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were noted to decrease from July and the lowest number of
1804 indv./m2 was recorded in early September. During the rest
of the period the populations were observed to increase quantiatively

(Fig. 37 and Appendices 3, 4).

Family : Naidiaee

Branchiodrilus semperi {(Bourne)

In the first year the species constituted 10.6% of the total
oligochaetes and occurred between May and December. The peak was
recorded during late August with 3639 indv./m2. Total number of the
worm reduced in the seccnd year and it formed 4% of the total
oligochaetes. The highest numbexr of 1760 indv./m2 was found during

late July. ( Table 21, Fig. 37).

~Dero dersalis (Ferrconniere) .

In 1976 D. dersalis comprised 5.3% of the oligochaetes and was
found continuously between July to December with the peak of
1452 indv./m2 in November. In 1977 the species was present in poor
abundance constituted only 1.8% of the oligochaete. The highest

number of 2024 indv./m2 was noted in May (Table 21, Fig. 37).
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Dero digitata (Muller)

D. digitata formed 3.7% and 3.3% of total oligochaete worm in
1976 and 1977 respectively. In the first year nearly uniform
population of the worm was found with the exception during
February and March when the worms were absent. The highest number of
794 indv./m2 was ercountered during September. More or less similar
trend in abuncdance was noted during the second year and the peak was

recorded in May with 1760 indv./m2 (Table 21, Fig. 37).

Aulophorus furcatus (Muller)

The species was recorded occasionally in poor number during

the second year only.

Pristina accuminata (Liang)

The species formed 4% of the total oligochaetes in 1976 and
8.5% in 1977. 1In the first year the peak of 838 indv./m2 was recorded

during November, whereas in the second year the maximum number was

noted during April with 3476 indv./m2. (Table 21).

Family : Tubificidae

Limnodrilus hoffmeisteri (Claparede)

L. hoffmeisteri was the most abundant species and formed 66.9%

and 69.9% of the total oligochaete faune in 1976 and 1977 respectively.

y
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The species constituted 55.6% and 60.5% of the total macrobenthos in
the first and second year respectively (Appendix ). The
maximum nunber of 11308 indv./m2 was recorded during October in the
first year and in the second year and the peak was found with

14520 indv./m? during June (Table 21, Fig. 37).

Aulodrilus pluriseta (Piguet)

The worm formed 3% and 2.8% of the total oligochaete fauna in
the first and the second year. In the first year the highest number
of 772 indv./m2 was recorded in August, whereas the maximum number of
792 indv./m? was observed during May in the second year (Table 21,

Fig. 37).

Branchiura sowerbyi (Beddard)

B. sowerbyi occurred casually in poor number during the

S
[

periods of observation.

" Family :; Enchytraeidae

Mesenchytraeus sp.

The species constituted 5.3% and 7.7% of the total

oligochaetes in the first and second year respectively (Table 21).
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In 1976 the highest number of worm was found during November with
1408 inév./m? and in 1977 the peak of 2112 indv./m? was observed
during March (Fig. 37).

Class: 1Insecta; Order : Diptera;

Family : Chironomidae

The populations of midge larvae were noted to be small during
the period of observation. In 1976 the highest number was observed
in June with 6160 indv./m2 and in 1977 the peak was noted during

april with 4796 indv./m’ (Fig. 36).

Phylum : Mollusca

Comparatively poor quantity of molluscs was recorded in the
first year with the highest number 1980 indv./m2 during September.
In the second year the number increased and the peak was recorded

with 7480 indv./m? during September (Fig. 36).

Class : Gastropoda; Order ;: Mesogastropoda;

.

Family : Viviparidae

Viviparus bengalensis (Lamarck)

V. bengalensis formed 69.6% and 34.7% of the total molluscs in

1976 and 1977 respectively (Table 21). 1In first year

y
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V. bengalensis was observed in the populations from June to
November more or less uniformly with the highest number of

1540 indv./m2 during early September. In the second year the snail
occurred from April to December with the highest abundance of

2596 i‘ndv./m2 during late September.

Family : Amnicolidae

- Digoniestoma pulchella (Benson)

In 1976 D. pulchella occurred between August and November and
formed 18% of the molluscan fauna. The highest number was noted with
616 indv./m2 during late October. 1In 1977 the snail was the dominant
species among the molluscs and it comprised 36.6% of the molluscs and

the peak was noted during late September with 1848 indv./mz‘

4Fig. 30).

wy .

Alocivma oreula (Fravenfeld)

In 1976 A. orcula occurred between June ard November and it
constituted 10.5% of the molluscan faura. In 1977 the species was
found between May and October the number of the snail was noted to
increase and it formed 28,4% of the total molluscs. The maximum
number of the snail was recorded during late September with

3036 indv./m? (Table 21, Fig. 30).
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Alocinma orcula (Frauenfeld)

In 1976 A. orcula occurred between June and November and it
constituted 10.5% of the molluscan fauna. In 1977 the species was
found between May and October the number of the snail was noted to
increase and it formed 28.4% of the total molluscs. The maximum
number of the snail was recorded during late September with

3036 indv./m? (Table 21, Fig. 30).

Order : Basommatophcora;

Family : Planorbidae

Planorbis exustus (Deshayes)

It was found only once in 1977.

SB Pond

g

The oligochaetes, chironomids and molluscs were the three major
groups dominated the population of macrobenthos. Individuals of

other groups were present occasionally in small number.

In the first year the number of macrobenthos was noted to
increase in February and a gradual decrease in abundance was found

from March to May. The populations showed a sharp rise in late
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June when the peak was encountered with 25736 indv./mz. The number
of organisms then showed a drastic decline in late July. The
populations rose up again in Agust and September and decreased

slowly in October and November. However, in December the number was'

noted to increase,

In the second year the number of macroinvertebrates was recorded
to increase in February and a sudden fall in populations was
witness;a in March. The population was ncted a sharp increase again
in early April when the peak was found with 25784 indv./m2. The
number of organisms dropped to minimum in the late April and in early
May the macrobenthos were totally absént. The population increased
suddenly in June and continued up to September. The number of

macrobenthos was noted to decrease gradually from October to the

rest of the period (Fig. 38).

Phylum : Annelida; Class : Oligochaeta; o
Oorder : Haplotaxida

The oligochaetes was the most dominant group. The worm formed
78%, and 83% of the total organism in the first and the second year
respectively (Table 20, Fig. 19). The highest number of
21384 indvq/mz was recorded during late December in the first year
and in the seccnd year the peak was noted during late September

with 23936 indv./m2.
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Family : Naididae

Branchiodrilus semperi (Bourne)

In the first year B. semperi occurred in poor quantity between
May and December with the highest number of 660 indv./m2 during mid
August. It formed only 2. of total benthos but in the second year a
noticeable increase in number of the species was encountered and
it formed 6.2% of the total organisms. The peak was recorded during

October with 4226 indv./m? (Table 21, Fig. 39).

Dero digitata (Muller)

In 1976 D. digitata was found to form 4.38% of the total
organisms. The maximum number of 1408 indv./m2 was recorded during
early December, The number of the worm reduced to a great extent in
1977 and constituted only 0.5% of the oligochaetes (Table 21,

g s

Figo 39)‘

‘Dero dorsalis (Ferronniere)

D. dorsalis was noted to appear casually in poor number during

the periods of observation.
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Dero indica (Naidu)

D. indiea was recorded only at a time in poor number.

Aulophorus furcatus (Muller)

A. furcatus was observed only two times during the first and

second year.

Aulophorus gravelyt (stephenson)

Poor number of A. gravelyl was recorded casually in the first

as well as in the second year.

‘Family : Tubificidae

- Limodrilus hoffmeisteri (Claparede)

L. hoffmeisteri was the most common species. It CGﬁéfised
89.6% and 65.7% of the total oligochaetes and 54.4% and 19.5% of the
total macrobenthos in 1976 and 1977 respectively (Table 21). 1In the
first year from January to May poor abundance of the worm was noted.
The population of the tubificid recorded a sharp increase in June
which was followed by a sudden decline in late July. The number of

the worm was noted to increase again in August and September. The

population showed a grzdual reduction in the following months and then
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rose up suddenly in December when the peak was recorded with
18656 indv./m?. In the second year a graduzl decrease in the
abundance of worm was noted from January to May. From June the
number of the worm was recorded to increase quickly and the peak
was encountered in early July with 17424 indv./m2. The abundance
of the worm showed a gradual fall during the rest of the period

(Fig. 39).

Aulodrilus pluriseta (Piguet)

The species occurred occasionally in poor number only in

1976,

Branchiura sowerbytr (Beddard)

B. sowerbyi was recorded more or less uniformly throughout
the period. It constituted 22.5% and 23.4% of the oligochaete worm
in 1976 and 1977 respectively (Table 21). The highest of 4092 indv./m2
was noted during late June in the first year and in the second year

the peak was found during late September with 6952 indv./m?

(Fig. 39). )

Family : Enchytraedae

‘Megerchytraeus sp.

The worm was found to appear only at time in poor abundance.
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Class ; Insecta; Order ; Diptera;

" Family : Chironomidae

The chironomid larvae formed 13.2% and 15% of the total
macrobenthos in the first and second year respectively. The number
of midge larvae were poor but uniform from January to early June in
first year (Table 20, Fig. 19). The peak was noted to be
11264 indvq/m2 in late June. In the following months organisms were
observed to decrease and these disappeared from the populations during
September and October. However, in December the populations of midge

larvae were noted to build up again (Fig. 38).

In the second year a gradual increase in populations was found
from January to mid February but these decreased in late February
and then completely disappeared in March. However, a sharp rise in
population was recorded in April when the peak was enccuntered

with 17292 indv./m? (Fig. 38).

Phylum : Mollusca

The scanty populations of molluscan fauna were recorded through-
out the period of study. 1In 1976 molluscs formed 4.5% of total
organisms and in 1977 these comprised only 1,4% of total

invertebrates (Table 20, Fig. 19).
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Class : Gastropoda; Order : Mesogastropoda;

Family : Amnicolidae

Alocivma orcula (Frauenfeld)

More or less uniform population of the species was found from
April to December in 1976 and from May to November in 1977. In the
first year the highest number of 1628 indv./m2 was encountered during
December and in the second year the maximum number was recorded with

934 indv./m? during August (Fig. 33).

Digontestoma pulchella (Benson)

D. pulchella occurred only once during late June in 197&.

order : Basommatophora; Family : Planorbidae

Planorbis exustus (Deshayes)

P, exustus was found only at times during the periods of

observation.



Dhaka University Insf[u/g')nal Repository -

DEPTH C

An exceptionally poor number of macroinvertebrates was recorded
fxrom depth C in all the three ponds. The larvae of Chaoborus sp.
dominated over the other organisms in all the ponds at this depth
throughout the period of observation except during 1976 in SB Pond

when oligochaetes was noted to be the dominant group (Figs. 16 - 19,

Appendices 1 - 6).

SH Pond

In 1976 the highest number of macroinvertebrates was noted with
2156 indv./m2 during early December but these were found to be absent
during March and April. In 1977 the maximum number of 968 indv. /m?2
occurred in late October and the organisms were noted to be absent in

early March and late July.

Phylum : Annelida; Class : Oligochaeta;

Order : Haplotaxida

The oligochaetes occurred occasionally throughout the period
of observation. The highest number of 1144 indv./m? was observed
in early December during 1976 and in 1977 it was early February.
These comprised 37.5% and 18.7% of the total benthos in the first and

second year respectively.

\
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" Family : Naididae

- Pristina accuminata (Liang)

The species was observed only once in 1977,

Family : Tubificidae

Limmodrilus hoffmeisteri (Claparede)

L. hoffmeisteri was found only on four occasions throughout

the period of observation.

Aulodrilus pluriseta (Piguet)

It occurred only casually in 1977,

" Branchiura sowerbyi (Beddard)

-

B. sowerbyi was recorded only on two occasions in 1977.

Class : Insecta; Order : Diptera;

‘Family : Chaoboridae

Chaoborus sp.

Chaoborus sp. was the most dominant component of the benthic

macroinvertebrates at C. The highest number of 924 indv./m2 was
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found in 1976 during December and in 1977 the maximum number was
found to be 968 indv./m2 during late October. 1In the first and the

second year it comprised 54% of the total macrobenthos (Table 20).

Family : Chironomidae

The chironomid larvae were recorded occasionally in poor number.
It formed 7% and 27% of the total organisms in the first and second

year respectively (Table 20).

Class : Mollusca

The molluscan fauna was noted to be absent at depth C. However,

Viviparus bengalensis was found to occur only once in 1977.

PG Pond

The highest number of macrobenthos was noted with 2024 indv./m2

during late December and in 1977 it was of 1672 indv./m2 during

January.

Phylum : Annelida; Class : Oligochaeta;
Order + Haplotaxida

The oligochaetes occurred only on a few occasions during the
present investigation at C. These formed 14% and 1.6% of the total

organisms in the first and second year respectively (Table 20).
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Class : Insecta; Order : Diptera;

Family : Chavboridae

Chaoborus sp.

The larvae of Choobcrus sp. formed the major bulk in the
populations at depth C. It comprised 74% and 98.4% of the total
organisms in 1976 and 1977 respectively. The highest number of
2024 indv./m2 was found during late December in 1977, The maximum

number of 1672 indv./m? was recorded during January (Table 20).

Family : Chironomidae

The larvae of chironomid occurred casually in 1976. These
fermed 8.4% of macrobenthos in the first year. 1In 1977 the midge

larvae were found only once in the populations.

"SB Pond

The individuals of macrobenthos occurred only at times in poor

number throughout the period of study.

Phylum : Annelida; Class : Oligochaeta;

Order : Haplotaxida
In 1976 oligochaetes were present. occasionally. These consti-

tuted 49% of the total macroinvertebrates. In 1977 the worms were
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encountered only once (Table 20).

" 'Family "¢ Naididae

Branchiodrilus semperi (Bourne)

B. semperi was noted only once during late January in 1976.

‘Dero indica’ (Naidu)

The species was found only once in 1976,

‘Famjly : Tubificidae

Limmodrilus - hoffmeisteri (Claperede)

It occurred casually in 1976 and the highest number of
440 indv./m? was recorded during February. 1In 1977 L. hoffmeisteri

was observed only once during June in the populations. *°

‘Aulodrilus pluriseta (Piguet)

A. pluriseta was recorded only once during mid January in

1976.
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Class : Insecta; Order : Diptera;

Family : Chaoboridae

Chaoborus sp.

The larvae of this species occurred casually during the periods
of observation., These formed 25.4% and 47.5% of the total benthic

macroinvertebrates in 1976 and 1977 respectively (Table 20).

Family : Chironomidae

The larvae of chironomid were recorded on two occasions during

1976 only.

Family : Mollusca

Among the molluscan species only Alocimha orcula was found once

in 1976,

From the above investigations it may be inferred that no
specific pattern in seasonal abundance could be observed in the three
ponds and even the growth was noted to vary from year to year at the
same pond (Table 22). However, the maximum number of oligochaetes
was found between December and June in these ponds. The most

abundant species, Limnodrilus hoffmeisteri, showed the peak between
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major species) at dspth A, and B of the three ponds in 1976 and 1977,

Pama Pand Year Depth -  Peak . , _ Abundant Abscant Depth Pesk Abundant Adbsent
e - -
1976 A Nov, Janey Febsy OOte-Dec. ) | Sarly Aug Ny, Jule = Now.
Oligochaetes 8
1977 A July Jaey Nule, OGte=De0. 3 Late Jan, April - How
o heaten 6 1976 A Dec. Jone = April, Jule,=Dec. - | Rove May « Des.
...w, ! 1977 A Jeme Jane = June, Auge Septe -~ ] June Jang, May = Aug
[~
& B 1976 A fobe Jan. = May, Oot.-=Ded. » Late Des, June = Deg.
g 1977 A Late Septe April,<July, Septe<diove = » Late Septe  Jeme, “ebs Jul,-fiov
~ 1 A April Never Jan. Septs B Dece lever Jan, Meb,
1977 A Late Oot, Hever Jane une B June Ame = Septe Jan, Ped,
| Auge Nove Dec.
1976 F\ Barly Septe Moetly B Late Aug, July,Rov, May Jane=Apr.
< B. ascpaxd re B
g 1977 A arly April Jan. = Sept. B Late July Jan. May, July Septe-~Nove
a8 1976 A M4 July Jane=April, Octs-Decs ] M Auge Rever Jene-April
_ 1977 A Late Oct. @pte = NOve ] Oote septe = Oote May, June
ex | 197 A Late Dec. Jane = April, Oot.-Dec. = 3 Barly Aug July - Aug, -
1977 A Jane Yestly ] Garly July April - Row, -
ke DofOaaintard ,q 197 A Late Dece Jane = July, Ucot.-Dec. May,\me B late Oot. May - Dos, -
. 1977 A Jan. Hostly - B June April = Auge -
sa 197 A Fed, Jame=April, Jul,Nov.Dees = | ] Dege June-Sept. Vee. Jn.
1977 A Late June Aprid-duly, Septeliov, = » arly July  Jane,Fedyyme-liov, -
k
L B - 197 A Lato Jepte Jone=igwil, OCt.-Degcs My B Late Des. June,July, Dos.
Aowartxd 1977 A Late April ‘gbeatuly, Septe<liove  Mge » Late Septe  Jmn, Feb,,July-Dee, Mareh
S TN
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Table 23 : Showing the degree of occurrence of molluscs (including four major species)

- at depth A, and B of three ponds in 1976 and 1977,
Fauna Pond Year Depth Peak Abundant Absent Depth Peak Abundant Absent
SH 1976 A Aug, Jul, Aug. - B Late Sept, July-Oct. April
1977 A Early July April-Sept. - B Early Sept. May-Sept. -
S —
S
]
| .m Molluscs PG 1976 A Early Septe. July-Sept. - B Early Sept. Aug,-Oct. Jan, -May
v g 1977 A Late Sept. May-Oct. - B Late Septs July~Oct. Jan,
h 3
M S SB 1976 A Late Jan.Late Octe Jan.,Aug.-Oct. Feb, March B Late June June-Sept. Feb, March
¥ =
2 1977 A Aug, July.-Sept. Jan,-March B Aug. Aug.-Septe Pebe-April
w
<
2 o 1976 A Late Aug, | June-Aug, Jen, -April B Late Sept. May-Oct. Jan,-April
. Y
j s Y. bengalensis 1977 A Early Oct. July=Oct. March B Early Sept. May~-Sept. -
<
S
m 26 1976 A Early Septe. July-Nov. Feb, Mar. June B Early Septe Aug, -Nov, Jan, -May, Dec.
3 1977 A Early Oct, May-Oct. November B Late Septe July-Oct. Jan, March
SH 1976 A Late July Never Jan,=-April,Nov, B Late May Never April, Dec.
D. 1977 A Barly July March-Auge. - B Late June Never Jan,~-March
PG 1976 A Early Sept. Aug, ,Septe. April,Jan.,July B Late Oct. Never Jan,~July
R 1977 A Barly July Feb, ,May-Oct. November B Late Sept. July-Sept. Feb,, April
N sH 1976 A December Sept.,0ct.,Dec. Jan,, June B Late Sept. Never April-May
M. tuberculata
1977 A January Jan., Oct. - B Late June Never March
A SB 1976 A Late Jan.Late Oct. Jan,,Aug.-Dec. Feb,, March B June July,Sept.,Dece Feb,, March
1977 A August May-Sept. Jan,, March B August Aug, ,Sept.,Nov, Feb,-April




Dhaka University Institilté'o_fxal Repository

November and July, whereas the Brarnchiodrilus semperi showed its
maximum occurrence between April and October. Brenchiura sowerbyi

showed the peak between April -and September (Table 22),

on the other hand, molluscan fauna showed a specific pattern
in seasonal abundance in these ponds (Table 23). The maximum number
of molluscs were recorded between July and October and the minimum
between Decemher and April. However, in SB pond a peak of these
orgariisms was noted during January in 1976 and the organisms
disappeared from the populations in February and March. In the same

year in SH pond a second peak was noted during October.

The most common snail viviparus bengalensis showed the peak
between August and October and the number was minimum and even
dropped to grow between November and April. Digoniestoma pulchella
showed the highest occurrence between May and September and the
lowest between November and April. The maximum number of Alocinma
orcula was recorded during January and October in 1976 and during
August in 1977 whereas the minimum &uring winter and early summer

{(Table 23).
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(i1) Biemass of Macrolnvertebrates

The biomass of the macrobenthos in three ponds differed
distinctly. 1In SH and PG ponds molluscan fauna influenced the total
biomass, whereas in SB pond the biamass of eligochaetes determined

the total biomass (Figs. 42, 43).

DEPTH A

The biomass of the molluscs dominated over the other groups.
These formed 90.4% and 97% of total biomass in 1976 and 1977
respectively. Oligochaetes was the second dominant group and contri-
buted 7.5% and 1.5% of the total biomass during the same periods

(Fig. 42).

among the molluscs, Viviparus bengalensis dominated the total
weight and formed 49.3% and 70.48% of the molluscan biomass and
44.5% and 68.8% of the total biomass in 1976 and 1977 respectively.
The maximum weight of the snail was noted during June 85 g/m2 in
the first year and during October in the second year 1806 g/m2

(Tables 30, 31 and Fig. 42).

Among oligochaetes, Limmodrilus hoffmeisteri was the most
dominant species ard comprised 88.7% and 69.4% of the biomass of

total oligochaetes. The highest biomass of 12 g/m2 was noted during
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November in the first year and in the second year it was of
9.5 g/m2 in January. Brarchiodrilus semperi was the second abundant
species and formed 5.7% and 5.9% of the weight of total oligochaetes

during the first and second year (Tables 24, 25) respectively.

PG Pond

The biomass of molluscen fauna dominated over the other groups
and® constituted 86.8% and 93% of the biomass of tctal macrobenthos in
the first and second year respectively. Oligochaetes was the next
dominant group and formed 11.2% and 5.9% of biomass of total

macroinvertebrate (Appendices 9, 10 and Fig. 42).

V. bengalensis was the most dominant species among the
molluscs and comprised 84.24% ard 76% of the biomass of molluscan
fauna, and 73% and 71% of biomass of the total macrobenthos in the

first and second year respectively. The highest biomass of

.2

167.6 g/m2 was recorded during October in 1976 and in 1977 the
maximum biomass of 884.8 g/m2 was found during the same month

(Tables 34, 35 and Fig. 42).

Among oligochaetes, L. hoffmeisteri constituted 64.9% and
58.7% and Pristina agccuminata formed 12.16% and 19.3% of biomass

of oligochaete fauna during the first and second year respectively.
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Table 24 : Showing the weight of different species of oligochastes in g/’ and their
percentage composition at depths A and B of SH pond for the year 1976,

A _ B
Pt 7B 12 i A 12 | L & B Desen-| > 1 L | 4 1 B. GMesen-i P. 1 A Total
E.E.E.D—Bnu._ﬁnﬁ_ hott-. _Eo._g.oi?. Total EE.E hore-. ipluri-. lsowerbyiichyt-. Iaccuml furca-.
10.1.76 - «01 - - - 7.09 «02 - - 7.12 - - +008 - - - - - 0,008
10.2.76 21 .01 - - - 7+36 - «13 - 7.71 - - »008 - - - - - 0,008
9.3.76 .28 007 - - - .83 - 63 - 1,747 <001 004 007 - - - - - 0.012
5elte76 .28 ..3 - - - 2,00 - a3 - a2 s012 .01 «10 - - - - - 0.122
7.5.76 1,05 .03 - - - .08 - «05 - 1021 - <01 - - - - - - 0.01
26.5.76 - - - - - .01 - - - 0,01 «001 «01 1.46 .05 *30 - - - 1.821
15.6.76 - - - - - «02 - - - 0.02 = - O11 02 05 - - - 0.081
25.6.76 42 .05 001 - - .02 62 - - 1.411 #0008 .01 - o - - - - 0.1208
12.7.76 022 +01 - - - «01 - - - 2h - «02 - - - - - - 0,02
26,7,76 001 013 +01 3003 - 028 .05 - - 0,095 003 = 6,14 02 - .008 = - 6.171
10.8.76 o21 «02 4001 201 - Ol - - - 0,281 -~ - 8.38 - - - - - 8.38
25.8,76 - . - 005 - - - - - - 0,005 0008 .01 <09 022 - - - +003  0,3238
10.9.76 - 013 - 3003 =~ - - - - 0,016 - - 2,96 - - - - - 2.96
25.9.76 - + 007 .003 3003 - +06 - - - 0.039 = 01 522 05 % - 1.00 - 6,58
10.10.76 ,006 .03 \ .003 - 07 77 10 - - 0.979 -~ - 1,00 - .81 - - - 1.81
25,10.76 .0008 ,002 - - - .08 - - - 0,0828 - - 2.09 «07 o2 031 50 - 2,931
24 11,76 .21 05 - - 25 12,35 - 022 - 13,08 28 .03 N 91 <Ol - M - 1481
11.12,76 .14 - - - 07 5,40 - - - Se61 - - 19 020 - - 50 - 0.89
27.12.76  .009 002 - - 66 10,30 .78 - = 11.M3 005 - .12 005 - 008 .16 - 0,298
Total 3.0368 . oig 2023 3019 105 Uu6M52 1,57 1416 -~ 53,568 .3 At 27,928 1,655 1A W0k7 2,57 .003 IM.356
£ 5.67 » . . 1,96 86.71 2,93 2,17 . » 81,26 4,83  5.06 . 7.48
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Table 25 @ GShowing the weight of different spocics of olignohnetes in g/ and their
percentago composition at depths A and B of 5H pond for ths year 1977.
Dates A 2 Total
samartbot Basalad? - fia - dactar N suicat il ackand dorRiasaf rotaf ebaactd - b - hoa - bp o fipnl Bl 1 B LR

13177 = 03  9.53 45 13 - - - - - 10.1% - 01 .28 - 29 - - - - -0s 0,54
10,277 .64 o007 3,68 = 2,97 =~ - - - - 7297 - - <05 - - - - - - - 0,05
2342:77  +56 «01 O PO 1.0 - - - - - 6.7 - - ) - - - - - - - 0.0
1h.3.77 .21 005 1.1 = 22 - - - - - 1.955 - - 10 - 2,38  .008 - - - - 2.h88
2503.77 88 .57 .51 P M - - - - - 3,05 - - +01 - 3B - - - . - 0.3
bale?7 056 W02 9.13 WM W08 - - - - = 1013 L0008 ,002 19 11 = - - - - - 0.3028
284077 70 071 .15 k5 - - 901 - 08 - 1452 - $002 M8 22 51 - .08 - - - 1292
745077 = 002 2,46 = «Ol - - - - - 2,502 280  ,007 20 .58 - - 75 = - - 1847
28,5.77 .006  ,007 ,03 - - - - - - - 0.043 - 01 2,38 - - - - - - - 2.3
2946.77 - - 002 - - - - - -! - 02 A3 10 1,97 .68 o2 01 41 05 L02 005 3,915
64777 o35 «01 5603 1.83 ,08 - - - - - 7.3 o1l «01 536 - - - - - «001 - 6,011
26,7.77 .36 <04 171 «58 - - - - 25 «006 3,046 M9 Ok 75 1,04 - «08 .29 ,003 .003 - 2,65 §
128,77 - - 500 - - = == e o 5,00 e84 .02 2,37 103 0% = 16 - 4005 = k.65
5¢9.77 21 01 2,73 .63 - - - - - - 3.63 M 02 L6 «68 - - - - «006 - 1.83%
2649477 - - 2,56 - | - - - - - - 2,56 <91 01 1.3 1.15 .28 01 - - - - 3.7%
11610:77 M2 <007 ,06 2 - - - - 16  ,006 0,993 -~ «002 4,07 1.7 - 02 - - «005 -  5.807
25010:77 <65 01 Wy 1M - 03 = ,803 <33  .005 6,838 <0008 007 3.17 1,71 - 08 1,60 .006 - - 6,578 *
d.::...\v 1.05 181 5 . 1.83 <09 - §001 - - <005 3,667 ~ - 3082 140 - 06 = - «005 - 5,285 &
12.12,77 1428 «01 Le63 - 13 05 - - 1.33 402 2,45 - - 1421 «90 - 0003 16 = - - 2.273 M

Total 7.87%6 988 5783 8,83  5.57 W08 4002 003 2,15 .02 83,3 33516 .2k 20,34 1121 408 o271 341 .059 .0b5  .005 52.0%

£ b5 1,19 69.36 10,59 6,68 = . . 2,58 = fe5 @ 56038 21.5% 7.84 e 6.55 © . .
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Table 26 s Showing the weight of different species of oligochaetes in w\am and their
percentage composition at depths A and B of PG pond for the year 1976,

& A B
am. Dates P8 4 § Bod Lo % A [lvosenl S. | I B | EW {Mesench-} Total
-EEEE—EJ ~E hoff-. _En._oa?..._ppnmn «iTo E—E..E.LBBE i -._E.._wﬁ.uosu _E
il 4.1,76 2,99 .02 .01 - 1.50  1.1% «76 <05 - 647 - «01 .003 - 1,02 - - - 1.033
24,1,76 1,06 .01 - - 1,09 6,99  .0003 .01 <18 9,3%03 - - 03 - - - - - 0.03
702476 9% JOW - - 325 1.07 - - - 53 - - - - o - - - 0.0k
2 13376 .92 .01 - - 58 L.l - - ~ 592 - - - - 1.23 - - - 1.23
T 74476 .28 .02 - - - 8.78 - - - 9,08 - - - - .86 ,006 01 - 0,876
M m 30.476 .57 03 «01 - - 10,22  ,0003 .01 - 10,8403 - - 01 - .60 .01 .008 - 0.628
§ s .35 .08 o - - - - - - 07 .0008 - 005 - 59 - .08 - 0.6758
" £ 2576 .86 % W03 - a3 - - 008 - 1,468 L0008 .005 .57 = 2.97 - 07 - 3.6158
S 10,676 - .02 - - - - - - - 0,02 - - - M1 829 .02 008 b 8,868
§ 2267 .35 .05 .08 - 08 - L - T T 02 - 5.23 - 06 - 6.1
m 7+7.76 ol - °02 - - Tolbs - - - 1.6 .003 .01 «005 39 7.8% = <03 N ¢4 9,048
m 22,7.76  2.51 .02 05 - - Ba79  o51 W03 = 1191 ~ 1.87 .02 01 2% 226 99 .1 . 5.49
5.8.76 1.2 <007 N - - 6.23 - - - . 2.697 .22 <01 «002 51 <82 1.00 .05 - 2,612
, 22.8,76 .8 02 012 - .08  5.03 51 - = 6,64 A2 W02 01 W52 1,10 1,16 o1 - 3.3
h 7976 156 .03 | .26 .06 .28 501 .88 .07 - B.096 008 .006 002 .F 399 .57 - - 4,916
22,9476 1.60 12 e26 0012 1417 56 oS54 «02 - 4,282 35 «01 <Ol 1.00 2,16 U5 «05 - 4,06
f._ ' 7410.76 65 <01 <07 - o3 «09 - «008 - 1,168 e <05 <01 91 73 «10 «03 - 2,62
_.m: A 22,10.76 .58 .03 013 - 66 67 - .10 - 2,053 1 - W002  1.08 9,35 .43 o1 - 11.682
I 7176 56 +002 01 - 58 3.97 69 o15 - 5.962 80 .06 .03 .58 8.15 9N «26 - 1.7
A 9412.76 1,51 .08 .03 - 3.76  5.37 147 .17 - 12,39 007 .01 - 66 Mk - .16 - 1.277
22,12,76 5.70 .20 «06 02 3,87 22,65 .07 «10 - 32,67 65 .01 005 .75 6,28 .07 «10 - 7.865
Total  25.43 .89%% 1,031 038 17,37 92,42 5.4306 v726 18 3 myg 665196 4221 7% 8,39  63.95 5.716 1.236 «91 87,796
£ 17,72 = . . 12,1 644 3.78 . . 7.5% ¢ . 956 72,84 6,51 Tols1 1.04

— — I e e e ——— - - o —— |~ —
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Table 27 ¢ Showing the weight of different species of oligochaetes in u\ﬁm and their
percentage composition at depths A and B of PG pond for the year 1977,

A B
Dates B I 2. 1 Do 1 A B Lo 4' [IMesen-§ B. 1} A 1 Pel Lo | ”x.u.u%-_ B. Totel
EEEE}.E hoff~-. _BE...?E?._E iTotal _BEE"..EB...E.._E_ hetf-.1 En... ytraeus igowerbvi}
10.1.77 .58 Ok N 02  5.37 1248 1,33 ¥ - 20,34 29 - <01 - 248 7,18 .18 35 - 10,45
7.2.77 1.% .owo +03 - 11.87 16,25 .80 022 - M7 - - 01 - 66 11,48 .05 05 - 12.25
172,77 1,08 = .02 - 9,36 11.48 - 3.09 - 25,03  .005 - - - 2,599 .68 <68 «20 - U155
2110377 2,07 .Q06 02 - 2.85 5.97 o3 «10 - 11,356 - 003 - - 2,67 7.7 .18 .35 - 10,943
..mmw.wﬁ .80 - .01 - I 7,92 - 19 - 9.86 W007 = 005 - 1.83  2.19 2 H 40 .88 5,462
$2.4.77 3.68 .09 06 - ¢33 15,77 oM 03 = 20,07 .01 L0071 Ok - 6,60 545 Jk2 .18 32,65 45,351
$16.4.77 W01 06 .23 WO - Wb - - - M58 006 - Okt 009 1.08 647 - a0 - 7.706
.m«..m.ﬁ 3.3+ .10 40 - «696 1,27 «97 - - 6.776 03 .01 .10 ,003 1,10 5.10 49 o11 - 6.9%3
mym?m. 2,06 O 01 006 578 7.47 - 21 - 10.37% .01 .07 09 W01 .23 1407 1% .07 .88 16,57
m 25.6.77 k3 .01 <06 - 1.36 B.72 o34 22 - 11.1% .01 - - - 1035 23.58 022 «10 <05 25,341
Mm.u. 1.66 .08 .18 - - 7.39 - <09 - 9.4 - «001 «02 - 3 10.42 11 .__om - 10,961
mg.u.vu ol .003 <01 - 35  3.58 o1 0% - 4,233 59  J003 .25 - «50  7.62 .22 «06 - 9.243
“10.8,77 &% .10 02 .05 2,04 .19 80 .06 - 3.9 007 .003 - - 150 12,56 .80 .05 - 14,92
20.8.77 .85 «02 - - 1.08 .87 2,74 .03 - 5+59 005 - - - 1.78  11.98 07 «20 - 1%,035
8.9.77 56 01 | 005 - 68 12,68 U5 Ok - W25 - 01 005 - - .02 .57 .03 - 0.635
28.9.77  1.26 08 05 .23 1R o3 342 W03 - 6,83 - 001 - - 18 338 .16 = - 3.721
6.10.77 - 01 - L0055 - - <03 55 «03 - 0,625 - - - - 033, 9.2 1.37 .02 - 10,96
29.10.77 1% +006 .01 02 - 3.98 22 - - 4,376 - - - - - 14,00 - «20 - 14,220
10.11.77 = +001 «007 - .16 .86 .02 - - 1.048 - - 005 - 2,90 6.68 2.9 .21 o111 12,805
We12.77 .21 - - - - 1.75 - - .08 2,04 77 01 01 <003 2,27 9.61 .008 .19 008  12,8%
Total 281 o662 14267 o366 39.08% 199,24 12,20 %76 .08 202,469 1.4 (112 585 .025  30.37 169.45 9.72 2.97 #.578 249.55
X 12,25 ¢ * . 19.30 58.89 6,03 235 ¢ . . . . 12,17 679 3.9 1.19 13.86

* Less than 1%

A " Y PP P s e—r——— E . © e ——————————— e ot P e o PP WSS p———— ) e —
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The maximum weight of L. hoffmeisteri was noted to be 10.2 g/m?
during April in the first year and 16.25 g/m2 during February in the

second year (Tables 26, 27).

SB Pond

The oligochaetes were the most abundant fauna and constituted
77.8% and 68.2% of biomass of the total macroinvertebrates in the
first and second year respectively. Molluscan fauna formed 10% and
17.9% and chironomid larvae comprised 9.3% and 13.5% of total biomass

in 1976 and 1977 respectively (Fig. 43).

Of the oligochaetes, L. hoffmeisteri formed 61.5% and 55.2% of
biomass of the oligochaetes in the first and second year. The
species formed 48.3% and 39.7% of total biocmass of the same periods.
The highest biomass of the specieé was noted to be 68.37 g/m2 during
February in the first year and 74.8 g/m2 during January in the second
year. B. sowerbyi was the second dominant species and ;onstituted

22.3% and 39.6% of biomass of oligochaete worms for the first and

second year (Tables 28, 29).

Among the molluscs, 4. orcula, was the dominant species. It
formed 88.4% and 98.39% of the weight of molluscan fauna and 8.8% and

10.5% of the total weight for the first and second year respectively.



Table 28 ¢ Showing the weight of different speeies of oligochaetes in M\nm and their
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percentage composition at depths A and B of §B pond for the year 1976.

“ates : > Total
' Be 2. | i ) i B f A [Mesen-i P.w.-_b.-,w.-u?-_?-_r..._u.-.».-:rﬂu
EEE.._E_EEE.._E ..Ehnh. lzowar-. _E olchyt-.iTotal iasmpariidoraa-.idiei-.iindi-.iourca-.icn-. inofL-.1aouer-. inluxd-.fent-.

15¢1.76 3639 = 021 «01 o19 - 30.99  9.46 6411 - 50,3 - - 05 006 ,006 - - - 05 - 0.112
30.1.76 W12 LO1 25 «03 36 - 47,86 5498 5.79 - 64,36 o4 - - - - - 03 2,00 .005 - 2,275
15,276 2,55 = .18 06 47 - 68037 10,96  L,64 - 8723 - - - - - - 13 662 .33 - 7.08
.m.m.wm 1.89 - <05 <Ok oM - 22,15 6495 1.17 - 3.9 - - - - - - o0k 2.90 «13 - 3,07
G._m.vm 2433 .02 .10 -0l «39 - 50 737 1,02 - 1177 - - - - - - - - - -~ 0
VK76 3.8 03 .12 .05 | - 65 894 W86 - 2l - - - - - - 005 2.1 - - 2,145 *
18,57 2h2 W02 .18 05 k- 1.6 - 05 - u6e2 - - 002 001 - - .28 - - - 0.283
\wo.m..x. 1.69 - .03 03 .01 - 399 - - - 5,75 L0008 - - - - - 5 2.6 - - 2,7508
do.m.vo - - - - - - 147 W51 o1 - 2,09 «56 - 02 - - - W88 1,87 197 - 19.3

. 30 m 76 2,97 - «Ol «01 «009 - 1.4 1,02 57 - 6459 - - - - - - L.56 il ,67 - 19.64
G.w.vo 7.2 - o1 .03 06 - 28,55 7.22 - - 43,03 105 -~ - 003 - - 15.95 6.81 - Ok 23,853
w?m.vo - - «002 - - - «02 «25 - - 0,272 - - - - - - O% 3.4 - <0008 3,1808
16.8,76 <16 - .02 .07 - - <09 ] - - 1.13 o3 - 05 .08 - - 31 125 - - 2,12
31.8.76  1.62 - 13 .27 .12 - 377 1.24 - -. 8,15 00k - <001  ,005 L01 .01 22,96 7.93 - <01 30,93 _

159476 43 - 01 ol - - .18 .8 - - 2442 005 - W02 007 - - 9,55 2,22 - .06 51,862

I 20.9.76  .001 .01 - .003 - - 0% - - -~ 0,05 4007 003 .01 - 01 - 8.8 4,78 - <05 13.7

P 30.10.76 1.0 - .07 07 405  L00% 5.9% 342 ..18 008 11,042 .35 .02 002 - =+ J002 2,95 .87 .08 <02 le29%
1176 . 152 - <05 .05 <Ok - 1493 15,599 - «008 32,188 - - - - - - 3.10 4,64 - - 7

| 17.12.76 1.3 .01 o1 .02 .03 02 28,18 12.%% - 01 42,3 005 05 08 02 - 02 2.8 9,07 - .03 12.158

_. 28.12,76 1.53 - 25 «06 10 05 1.7 2,37 - - 6.1 - - $02 007 = - 40,92 6,58 - .08 47,607
Total 39.90 10 1,912 14893 3,119 JO7h 263,62 95,05 20,46  J026 426,15 2,6518 ,073 255 <129 026 032 167,58 79.83 3.235 .298 25k.11

% 9.3 ¢ . . * . 61.86 22,3 4.8 . 1,04 * . . . . 65.9% 3142 1,28

wE)

ank

B

— 4.._
T
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_ Table 29 : Showing the weight of different spocies of oligochaetes in g/ and their
— percentage composition at depths A and B of SB pond for the year 1977.

A A “
Pates B. § D Y} Do 1 Do i A I A i B iMesen-i 4. ~ B f Do i Emrnh» i ! B, :tnobln Total
E_EE_EEE_ER: lagwerbvilchy t-. Inlurd-. EE;&F}. E.._Eu.. ?-.1gower-.fenyt-.|
191,77 65 .01 16 4 08 oM 74,80 1548 - 07 91,8 .22 - W01 01 01 .02 21,27 20,13 008 41,62
1He2:77 N - .07 .07 <07 <02 18.21 16,20 e15 35.7 26 - - 007 - - 31.83 20,76 .06 52,91
28.2.77 .56 - .007 .02 009 - 12,18 747 - - so.2h6 002 - - - - - 19.06 8415 .15 L, o
o 15:3:77 " .001 L002 007  ,003  ,002  10.19 18,80 - - 29.845 * - 005 - - - 15 - = 0,15
..m Pe3.77 - - - - - - 1.73 599 - - g - - - - - - .0 - - o0
§ 877 07 - .002 L0001 - - .59 3.3 - - w023 56 <006 .002 - .006 2,82 10.18 - - 4357
N m 29.4.77 .98 - 1N .05 .08 - 4,69 64026 = - .2 " - - - - - 001,008 008 o 0.
S 94577 93 «005 10 .02 009  ,001 5.8 2,07 - o 8.955 - - - - - - - - - -
f uw 31.5.77 1,50 L0 03 - - - 11,23 172 - ~ s - - - - - - 56 W38 W01
£ 226,77 .28 - .02 007 - - 31.18 5.92 01 - 37.417 = - - - - - 10,96  12.3% 01 53,3
g
£ 7777 - - - - - - B3.47 10,64 - - Shet1 = - 005 - - - MhS5B 7,88 .06 g g
3 W7 - - - 001 - - .01 008 - = 0,019 28  J001  L005 ,001 - 4002 21,53 13.60 0% 35,5 |
S 18.8.77 .72 .01 O 01 01 - 8,65 - - - gl 005 .03  .007 02 - - 3807 8.5 - e |
949.77 375 .07 Ok 02 01 O 9.3 .97 .00k - 15,204 +60 .01 01 01 - 003 M1.22  11.73 <10 53,68
30977 3.78 .06 lo21 .13 o1 .07 17,64 490 - - 26,9 <02 .01 - - - - W0.77 25.68 0% g4 .50
i He10.77 3.9 - - 003 - - 19.92 26,96 - - 50,823 1«5 - 005 - - - 26,20 18,02 .01 5,77 -
o, 31.10.77 %.18  ,02 °39 o21 o11 06 13.07 k.66 - - 22,7 8% O 01 - - <00k 12:24 21,46 07 g,.66 |,
A 15011.77 1,81 Ok O 01 - - 22,97  18.00 .02 = koo o77 001 005 - = - 2048 9.83 .02 340 )
2.12.77 - - - - - - 51 o - - 1,25 07 - - - - - k81 11,26 .06 4¢.53
Total 24,90 256 10251 2999 o491 o303 30625  219.148 .038 22 553,86 5.167 .,098 .06k 043 .016 2,849 3,902 190.808 646 543.6 ;
£ b5 ¥ . . » . 55029 356 * . . . . . . ¢« 63.26 35.10 ¢
|

%40
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Table 30: Shcwing the weight of different species of molluscs in gm2
and their percentage composition at depth A of SH pond
for the year 1976

V. D. A. Lymnea M. L.

Date bengalensis pulchella oxrcula sp. tuberculatusmarginalis Total
10-1-76 - 2.02 - - - - 2.02
lo-2-76 - 1.06 - - 1.32 - 2.38

9-3-76 - 2.77 - 1.01 28.41 - 42.19

5-4-76 - 3.96 - 1.36 11.5 - 16.82

7-5-76 .47 .88 .46 .46 2.73 - 5.00
26-5-76 13.78 6.6 - - 1.09 - 21.47
15-6-76 85.05 6.62 - - - - 91.67
25-6-76 .42 - - - - - .42
12-7-76 27.72 7.74 - .%0 1.35 - 37.71
26-7-76 26.55 .72 - .43 12.50 - 40.20
10-8-76 4.97 - - - - - 4.97
25-8-76 77.61 7.65 - - 3.70 - 88.96
10-9-76 39.16 3.96 - - - - 43,12
25-9-76 4,62 10.56 - - 8.91 - 24,09
10-10-76 4,62 2.64 - - 4,95 137.54 149.75
25-10-76 - - = - 5.65 12.33 17.98
24-11-76  11.22 - - - 3.07- - 14.29
11-12-76 - - - - 3.85 - 3.85
22-12-76 22.08 .44 - - 26.40 - 48.92

Total 318.27 57.62 .46 4,16 125,43 149.87 655,81

% 48.53 8.79 * * 19.13 22.85

* Less than 1%
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Table 31: Showing the weight of different species of molluscs
in g/m and their percentage composition at depth A
of SH pond for the year 1977
v. D. A. . M.
Date benhgalensis pulchella orcula exustus tuberculatys Ly . Total
’h«arﬂgx nalis

13-177 16.90 4,24 - - 24.88 - 46.02
10-2-77 - - - - 12,95 - 12.95
23-2-77 16.24 2.10 - - 2.39 129.58 150.31
14-3-77 - l1.01 - - 1.32 - 2.33
25-3-77 - 11.13 - - 5.32 - 16.45

4-4-77 .66 9.55 - - 7.74 - 17.95
28-4-77 29.30 26.73 - 19.93 29,70 - 105.66

7-5-77 60.06 9.15 114.31 - 8.89 - 192.41
28-5-77 17.24 9.38 4,66 4.58 2.11 - 37.97
29-6-77 18,39 24.64 - 1.36 1.67 - 46,06
6-7-77 157.68 48,56 2.03 4.85 12.94 149.82 376.87
26-7-77 170.46 5.07 - - 2.11 - 177.64
12-8-77 78.58 56.22 - - 17.38 - 152.18

5-9-77 73.30 8.58 - - 6.34 146.91 235,13
26-9-77 321.02 15.84 - - 32.84 99.44 468.13
11-10-77 1806.93 8.45 .23 - 12.14 “70.31 1898.06
25-10-77 295,42 2.82 - - 4,93 250.57 553.74
14-11-77 337.92 1.41 - - 2.02 - 341.35
12-12-77 60.19 12,14 - - 5.28 - 77.61
Total 3460.29 257.02 122.02 30.72 192.45 846.63 4909.33
70.48 5.24 2.49 * 3.92 17.24

* Tess than 1%
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Table 32; Showing the weight of different species of molluscs

in g/m2 and their percentage composition at depth B
of SH pond for the year 1976

Date benga%énsis_pulgﬁella_exggtus tub%éculatusmarg%;alis Total
10-1-76 - -93 - .34 - 1.27
10<2+76 - 3.04 - 1.32 - 4,36

9-3-76 - 1.65 - 2.26 - 3.92

5+4-76 - - - - - -

7<5-76 - - - - - -
26-5-76 278.78 13,73 - - - 292,51
15-6-76 512,72 - - .54 - 513.26
25-6-76 417.88 6,16 - 1.05 - 425,09
12-7<76 55,12 7.84 - - - 62.96
26-7=76 392.48 7.74 - 1.34 9.24 410.80
10~8+76 44,97 - - 3.08 - 48.05
25-8~76 151.01 2.11 - 1.84 - 154.96
10-9-76 314.16 4.10 - 1.48 - 319.74
25-9-76 304,92 3.9¢ - 10.89 - 319.77
10-10-76 203.94 6.16 - - - 210.10
25-10-76  269.27 - - 5.40 =77 274,67
24-11-76 78,54 .88 - 1.02 - 80.44
11-12-76 33.66 - - 3.92 - 37.58
22+12-76 22.38 - - l1.01 - 23.39
Total 3079.85 58.29 - 35.49 9.24 3182.87
%

96.76 1.83 - 1.12 *

* Less than 1%
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Showing the weight of different species of mulluscs
in g/m_2 and their percentage composition at depth B
of SH pond for the year 1977

Date benggiensis pulc%élla exugéus tub%ibulatus marq%;ali§ Total
13-1+77 .35 - - 1.76 - 2.11
10-2-77 39,60 - - 7.00 - 40.30
23+=2<77 63.00 - - - - 63.00
14+3=-77 150.48 - - - - 150.48
25-3-77 28.05 13.20 l1.10 4,57 - 46.92

4-4-77 19.53 - - - - 19.53
28-4-77 51.92 4,73 - 12.32 - 68.97

7-5-77 37.75 5.98 - 3.04 - 46,77
28-5-77 17.63 4.04 C - .84 - 22.51
29-6-77 125.07 3.43 - .44 64.23 193.17

6-7-77 231.00 7.04 - 2.22 - 240.26
26-7-77 216.36 6.72 - 2.82 - 225.90
12-8-77 32.38 .48 - 1.28 - 34.14

5-9-77 479.46 5.94 - - 50.12 535,52
26-9-77 392.96 21.78 - - - = 414.74
11-10-77 722.13 9.85 - l1.01 - 732.99
25-10-77 361.06 4,22 - .66 - 365.94
14-11-77 266.11 - - - - 266.11
12-12-77 123.55 4.05 - - - 127.60

Total 3358.39 91.46 1.10 31.66 114.35 3596.96

%

93.37 2.54 * * 3.18

* T.ess than 1%
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Table 34: Showing the weight of different species of molluscs
in g/m2 and their percentage composition at depth A

of PG Pond for the year 1976

v. D. 2. L. M. P
Date bengalensis pulchella orcula acuminata tuberculatygexustus Total
4-1-76 33.88 2.75 - - - - 36.63
24-1-76 15.31 2.40 - - - - 17.71
7-2-76 - 3.43 - - - - 3.43
12-3-76 - 2.28 - - - - 2.28
7-4~76 7.92 - - - - - 7.92
30-4-76 8.21 - .29 - - - 8.50
15-5-76 6.58 1.80 .79 - - - 9.17
24-5-76 0.28 - - - - - 0.28
10-6-76 - - - - - - -
22-6+76 - - .19 1.67 - - 1.86
7-7-76 7.92 - 12.63 .84 - - 21.39
22-7-76 43.56 - 18.45 .42 - - 62.43
5-8+76 43.81 - 12.98 .66 - - 57.46
22-8-76 21.78 18.20 1.72 1.72 - 2.65 59.13
7-9<76 62.44 39.42 1.45 - - - 103.31
22-9+76 12,32 4.83 .52 - - - 17.68
7-10-76 167.64 2.90 - - - - 170.54
22-10-76 121.77 5.72 3.96 - - - 131.45
7-11-76 132.58 - - .86 - - 133.44
9-12-76 161.92 8.00 - - - - 169.92
22-12-76 92.63 9.24 - - - - 101.87
Total 940.56  101.00 66.07  6.17 - 2.65 1116.44
% 84.25 9.04 5.92 * - *

* Tess than 1%



Table 35: Showing the weight of different species of molluscs
in g/m? and their percentage composition at depth A
of PG pond for the year -
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1977

Date bengé%gnsis pulc%élla or%ﬁla acu%inata tuberculatguexgétus Total
10-1-77 177.54 29.17 - T - 206.71
7+-2-77 11.26 14.96 .40 - - 26.62
17-2-77 10.96 33.78 - - - 44,74
11-3-77 - .84 .36 - - 1.20
22-3-77 4.35 10.00 - - - 14.35
2-4-77 - 3.69 - - - 3.69
16-4-77 1.89 .53 - - - 2.42
6-5-77 94.38 16.48 4.00 - - 114.86
26-5-77 17.82 20.03 2.60 - - 40.45
25-6-77 173.66 61.38 14.43 - - 249.47
5-7-77 60.40 80.52 22.70 - - 163.62
28-7-77 251.68 27.32 9.87 - - 288.87
10-8-77 170.37 34.32 1.04 3.93 - 209.66
20~-8-77 132.59 83.79 3.25 - - 219.63
8-9-77 94.24 39.60 12.21 - 2.71 148.76
28-9-77 149.69 25.43 76.03 - ‘.22 251.37
6-10-77 884.86 9.85 43.96 - .44 939.12
29-10-77 148.15 58.52 7.38 - - 214,05
10-11-77 - - 1.49 - - 1.49
14-12-77 21,12 3.43 3.34 - - 27.89
Total 2404.96 553.64 203.06 3.93 3.37 3168.96
% 75.89 17.47 6.41 * *

* TL,ess than 1%
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Table 36; Showing the weight of different species of molluscs
in g/m2 and their percentage composition at depth B
of PG pond for the year 1976

Date bengziensis .pulcgélla or%ﬁlg Total
4-1-76 - - - -
24-1-76 - - - -
7-2-76 - - - -
12-3-76 - - - -
7-4-76 - - - -
30-4-76 - - - -
15-5-76 - - - -
24-5-76 - - - -
10-6-76 - - .16 .16
22-6-76 6.46 - .23 6.69
7+7-76 9.90 - 2.09 11.99
22<7-76 9,80 - .40 10.20
5-8-76 15.85 2.02 3.08 20.95
22-8+76 45,92 11.0¢% - 57.01
7-9-76 66.22 9.86 1.49 77.57
22976 98.56 .96 - 99.52, .~
7-10-76 122,92 .97 1.10 124.99
22<10-76 162,80 16.01 .72 179.53
7=11-76 61.20 5.13 1.45 67.78
9-12-76 - - - -
22+12-76 - - - -
Total 599.64 46.04 10.72 656.4

% 91.35 7.02 1.63
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Table 37: Showing the weight of differert species of molluscs
in g/m2 and their percentage composition at depth B
of PG pond for the year 1977

Date benggiensis pulgﬁella or%;la exugéus Total
10-1-77 - 3.43 - 1.78 5.21
7-2-77 - - - - -

17-2-77 - - - - -
11-3-77 - - - - -
22-3-77 - - - - -
2-4-77 - - - - -
16-4-77 1.93 - - - 1.93
6-5-77 14.17 1.22 - - 15.39
26-5-77 2.28 3.70 6.68 - 12.66
25-6-77 12.01 8.62 .31 - 20.94
5-7-77 47.91 17.73 - - 65.64
28-7-77 58.08 20.19 - - 78.27
10-8-77 45.41 25.34 - - 70.75
20~8-77 51.74 29.57 .31 - 81.62
8-9-77 24.55 18.61 3.17 - 50. 3:
28-9-77 179.12 70.22 70.23 - 319.57
6-10-77 143.57 25.12 12,22 - 180.91
29-10-77 125,35 3.17 1.82 - 130.34
10-11-77 20.24 3.08 - - 23.32
14-12-77 63.36 14.25 - - 77.61
Total 793.73 244,25 94.73 1.78 1134.49
% 69.96 21.53 8.35 *

* Less than 1%
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Showing the weight of different species of molluscs
in g/m2 and their percentage composition at depth A
of SB pond for the year 1976

V. A, L. M.

Date bengalensis orcula luteola tuberculatas Total
15-1-76 - 5.57 - - 5.57
30-1-76 - 1.97 - - 1.97
15-2-76 - - - - -
15-3-76 - - - - -
15-4-76 - 2,28 - - 2.28
30-4-76 - 4.42 - - 4.42
18-5-76 - .45 - .11 .56
30-5-76 - .40 - - -40
16-6-76 - - - - -
30-6-76 - .61 .38 .64 1.63
15-7-76 - 1.18 - - 1.18
31-7-76 - .88 - - .88
16-8-76 - - - - -
31-8-76 - 5.37 - .79 6.16
15-9-76 - 4.45 - - . 4.45
30-9-76 - .54 - - .54
30-10-76 - 19.40 2.55 - 21.95
30-11-76 - .90 - - .90
17-12-76 - - - 1.89 1.89
28-12-76 - .19 - - .19

Total - 48.61 2,93 3.43 54.97
% - 88.43 5.33 6.24
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Table 39: fiowing the weight of different species of molluscs
in g/m2 and their percentage composition at depth A
of SB pond for the year 1977

v. D. A. L. M.

Date bengalensis pulchella orcula luteola tUbGICUI§§Q§Bg;¢§;g*“ Total
19-1-77 - - - - - - -
14-2-77 - - - - - - -
28-2-77 - - .17 - - - .17
15-3-77 - - - - - - -
30-3-77 - - - - - - -

8-4-77 - - - 2.28 - - 2.28
29-4-77 - - .74 - - 1.14 1.88

9-5-77 - - .45 3.30 - .40 4.15
31-5-77 - - 2.64 - - - 2.64
22-6-77 - - 3.88 - - - 3.88

7-7-177 - - 8.87 - .82 2.00 11.69
30-7-77 - - 24,72 - - 1.83 26.55
18-8-77 - - 36.24 - - 16.47 52.71

9-9-77 - - 5.32 - .54 1.60 7.46
30~-9-77 - - 7.36 - .32 - 7.68
14-10-77 4,31 - .46 - - ‘ - 4.77
31-10-77 - - 2.00 - - 2,02 4.02
15-11-77 - - 3.96 - 1.06 - 5.02
22-12-77 - - 2.41 - .57 - 2,98

Total 4.31 - 99.22 5.58 3.31 25,46 137.88

% 3.13 - 71.96 4.05 2.4 18.46
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Table 40: Showing the weight of different species of molluscs
in g/m2 and their percentage composition at depth B
of SB pond for the year 1976

Date Pulc%;lla or%;la tube%éulatu§ Total
15-1-76 - .92 - .92
30-1-76 - - - -
15-2-76 - - - -
15-3-76 - - - -
15-4-76 - - - -
30-4-76 - .23 - .23
18-5-76 - - - -
30-5-76 - .52 - .52
16-6-76 - .95 - .95
30-6-76 .52 7.04 - 7.56
15-7-76 - 5.31 - 5.31
31-7-77 - .67 - .67
16-8-76 - .69 - .69
31-8-76 - 2.42 - 2.42
15-9-76 - 4.34 - 4.34
30-9-76 - .56 - .56
30-10-76 - .83 - .83
30-11-76 - - - -
17-12-76 - .07 - .07
28-12-76 - 7.32 - 7.32

Total .52 31.87 - 32.39

% 1.61 98.39
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Table 41: Showing the weight of different species of molluscs
in g/m¢ and their percentage composition at depth B
of SB pond for the year 1977

Date pulc%élla or%;la tuber%&latus exﬁ%%us Total
19-1-77 - 2,52 - - 2.52
14-2-77 - - - - -
28-2-77 - - - - -
15-3-77 - - - - -
30-3-77 - - - - -

8-4-77 - - - - -
29-4-77 - - - - -

9-5-77 - - - - -
31-5-77 - .24 - - .24
22-6-77 - .49 - - .49

7=-7-717 - 3.71 - - 3.71
30-7-77 - .25 - - .25
18-8-77 - 5.97 - .14 6.11

9-9-77 - 3.06 - - ’ ,;.3'06
30-9-77 - .40 - - ; .40
14-10-77 - - - - -
31-10-77 - .71 - - .71
15-11-77 - 1.98 - - 1.98
22-12-77 - - - - -

Total - 19.33 - .14 19.47
% - 99.28 - *

* Less than 1%
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The maximum weight of 19.4 g/m2 was found during Octcber in the first
year and in the second year the highest biomass of 7.3 g/m2 was

recorded during December (Tables 38, 39).

DEPTH B

At depth B the biomass of different groups of organisms showed
similar trend like that of depth A. Molluscan fauna dominated the
biomass in SH and PG ponds, whereas in SB pond the oligochaetes
was the most abuncdant group and influenced the total biomass

(Fig. 43).

SH Pond

The molluscs formed 98.8% and 98.4% of the total biocmass.
V. bengalensis was the abundant species and formed 96.7% and 93.4% of
the biomass of molluscan fauna in the first and second year respectively.
The snail comprised 95.6% and 91.9% of total weight of the said
periods. Tﬁe highest biomass of V. bengalensis was recorded to be
512.7 g/m2 during June in the first year and in the second year

”

it was of 722,13 g/m2 during October (Fig. 42 and Appendices 7, 8).

Among the oligochaete worm, L. hoffmeisteri was the abundant

species, It comprised 31.3% and 56.4% of biomass of total
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oligochaete worm. The maximum weight of the worm was found to be
8.38 g/m2 during August in the first year 8.38 g/m2 and in the second
year the highest biomass of 7.6 g/m2 was noted during July (Fig. 42,

ard Tables 26, 27))

PG Pond

The molluscs formed the dominant group. It constituted 87.5%
and 81,7% of the total biomass in the first and secon¢ year respectively.
V. bengalensis was the dominant species and formed 91.35% and 69.9%
of molluscan weight and 79.9% and 57% of total biomass in the first
and second year respectively. The maximum biomass of the snail was
found to be 1628 g/m2 during October in the.first year and in the

second year 179.12 g/m2 was recorded during September (Fig. 42).

L. hoffmeisteri was the abundant species among oligochaete worms and
formed formed 72.8% and 67.9% of the biomass (Tables 26, 27). The
highest weight of the worm was noted to be 8.4 g/m2 and 23.6 g/m2

during June in the first and second year respectively.

SB Pond

The oligochaetes were the most dominant fauna and formed 84%

and 91% of the total biomass in the first and the second year. The
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molluscs were the second abundant group and comprised 10.7% ard 3.4%

of biomass of macroinvertebrates (Fig. 43).

Among the oligochaete worms, L. hoffmeisteri was the abundant
species and formed 65.7% and 63.3% of the total biomass in the first
and the second year respectively. The maximum weight of 49.5 g/m2
was recorded during September in the first year 49.5 g/m2 and in the
second year it was 44.6 g/m? during July. Branchiura sowerbyi was
the second abundant species and constituted 31.4% and 35% of the

biomass of oligochaete worms (Tables 28, 29).

Alocivma orcula was the abundant species among molluscs. It
comprised 10.5% and 3.3% of total biomass. The highest biomass of
the snail was found to be 7.3 g/m2 during December in the first

year and in the second year it was of 5.9 g/m2 (Tables 40, 41).
DEPTH C
The biomass of macrobenthos was noted to be extremely poor in
all the three ponds at depth C (Figs. 40, 41, Appendices 7 - 12).

SH Pond

In 1976 oligochaetes formed 48.8%, chironomids, 12.9% and

Chaoborus sp. 38% of the total biomass. and in 1977 oligochaetes
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constituted 10.8%, chironomids 24.2%, Chaoborus sp. 65% of the

tctal biomass (Fig. 42),

Among the oligochaetes, Mesenchytraeus sp. was the most

abundant species. The highest biomass of 0.15 g/m2 was noted during

December .

Among the dipteran insects the larvae of Chaoborus sp. was most
abundant fauna. The maximum biomass of ©.36 g/m2 was noted during
December in 1976 and it was 0.25 g/m2 during October. Chironomids

larvae occurred casually (Appendix 7).

PG Pond

In 1976 oligochaetes constituted 2%, chironomids larvae 4.4%,
larvae of Chaoborus sp. 38%, other insects 55% and in 1977
oligochaetes formed 2%, larvae of Chaoborus sp. 97.9% of the total

biomass (Fig. 42).

The larvae of Chaoborus sp. was the dominant component of the
macroinvertebrate fauna. The highest biomass 0.42 g/m2 was found
during December in 1976 and O.38 g/m? in 1977 the maximum biomass

of 0.38 g/m2 was recorded during January (Appendices 9, 10).
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SB Pond

In 1976 oligochaetes formed 31%, chironomids larvae 4%,
Chaoborus sp. 16%, other insect larvaed47.9% of total biomass and
in 1977 oligochaetes comprised 3%, chironomid larvae 4%, and larvae of

of Chaoborus sp. 91% of the biomass of total macrobenthos (Fig. 43).

among the three ponds, the highest biomass of the total
organisms was found in SH pond and the lowest in SB pond, whereas
the PG stood the above two (Fig. 40). However, excluding the
molluscan fauna, the highest biomass of total organisms was recorded

in SB pond and the lowest in SH pond (Fig. 41).
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(iii) Size Group Frequency of Limmodrilus

hoffmeisteri and Branchiura sowerbyi

The individual of L. hoffmeisteri belonging to three size
groups, Vi13., small, medium and large, were recorded together
throughout the period of observation (Table 42, Figs. 41 - 46). The
highest number of the species belonging to small-size group occurred
between February and July in SB and SH ponds, whereas between July and
September in PG pond at depths A ard B during the periods of study

(Table 42, Figs. 44 - 51).

The maximum number of L. hoffmeisteri belonging to large-size
group was encountered between November and February at depth A and

between July and September at depth B of the three ponds (Figs. 44-49).

The individuals of B. sowerbyi belonging to the three size
groups, Vi12., small, medium and large, were also found together
during the periods of observation. However, at. depth A, the indiv-
iduals of small-size group were absent during May and July in 1976 and
February, and August 1977. At depth A, the highest number of small-
size group was recorded during September and November in 1976 and
during September and October in 1977. At depth B the number of indiv-
iduals belonging tc small-size group showed more or less similar

trends like that of depth A.
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1977 All year wvith zaps Mareh, April,July lHay, June May

1976 Jumary-June ».Baﬂha

1977 Jamary-April Alveys low .
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The highest number of irndividuals belonging to large-size
group occurred at depth A during January, November and December in
1976 and during April in 1977. At depth B the maximum number of
large-size group B sowerbyi was recorded during June in the first

year and during September in the second year (Figs. 50, 51).

The individuals of large and medium-size groups determined the

total biomass of L. hoffmeisteri and B. sowerbyi (Figs. 44 - 51).

The size frequencies in these species are shown in in Table 42

and Figs. 44 - 51.

Thus, it was noted that breeding in L. hoffmeisteri and
B. scwerbyil occurred irregularly throughout the year without showing
any specific pattern. Yet the maximum breeding, as revealed from the
large number of individuals belonging to small-size group, was
recorded between March and July in case of L. hoffmeisteri and

between September and October in case of B. sowerbyi (Table 42).

It was found that sudden decrease in total populations of
L. hoffmeisteri and B. sowerbyi occurred mostly during summer and
monsoon (Table 42)., It was further noted that in SH and PG ponds,
which have sharp slope at the margin, a decrease in population of
L. hoffmeisteri at depth A resulted an increase of the same population'

at depth B (Figs. 44 - 47).
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(iv) Mutual Association Between Dominant Oligochaetes

The mutual association between Branchiodrilus semperi and Dero
digitata, between B. semperi and Limnodrilus hoffmeisteri, and between
D. digitata and L. hoffmeisteri was studied by rank correlation and
coefficient method. In 1976 the mutual asscciation between B. semperi
and D. digitata was noted at 5% level of significance at depth A of
SH and at A and B of SB pond. In 1977 mutual association between the
above two species was recorded tc improve to 1% level of significance
at A and B of SB pond, at A and B of PG pond, and at B of SH pond

(Tables 43 - 45).

In 1976 the mutual association between B. semperi and
L. hoffmeisteri was observed at 5% level of significance at depth B
in SB pond and at 1% level of significance at depth B in PG pond

(Tables 43 - 45).

In the first year the mutual association between D. digitata
and L. hoffmeisteri at 1% level of significance occurred at depth A

of SB pond.

The mutual association among the above three dominant species

are shown in Tables 43 - 45.

Thus, a significant mutual association was observed between
B. semperi and L. hoffmeisteri at B of PG and SB ponds and between

L. hoffmeisteri and D. digitata at A in SB pond.
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Table 43; Mutual associationship among dominant oligochaete species
with the values of respective
SH pond fcr the year

'r' at depth A and B of
and 1977

Correlation coefficients

Depth Year .Organisms ‘!
p 1976  Branchiodrilus semperi Vs. Dero digitata 0.494*
v " " " Vs. Limnodrilus hoffmeisteri  0.349
" " Dero digitata Vs. Limmodrilus hoffmeisteri  0.261
" 1977 Branchiodrilus semperi Vs. Dero digitata 0.219
" " " " Vs. Limnodrilus hoffmeisteri -0.030
" " Dero digitata Vs. " " 0.334
B 1976 Branchiodrilus semperi Vs. Dero digitata 0.187
" " " " Vs. Limmodrilus hoffmeisteri  0.121
" " Dero digitata Vs. " " -0.236
" 1977 Branchiodrilus semperi Vs. Dero digitata 0.745*%*
"o " " Vs. Limnodrilus hoffmeisteri -0.107
noom Dero digitata Vs. " " -0.057
* 5% level of significance

** 1% level of significance
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Table 44: Mutual associationship among dominant oligochaete species

with the values of respective 'r' at depth A and B of

x

12 level of sigrnificance

- PG pond for the year 1976 and 1977
correlation
Depth Year Organisms coefficients 'r'
A 1976  Branchiolrilus semperi Vs. Dero digitata 0.407
" " " " Vs. Limodrilus hoffmeisteri 0.227.
" " Dero digitata Vs. " " 0.169
" 1977  Branchiodrilus semperi Vs. Dero digitata 0.730%*
" " " " Vs. Lirmodrilus hoffmeisteri 0.423
" " Dero digitata Vs. " " 0.395
pe
B 1976  Branchiodrilus semperi Vs. Dero digitata 0.229
" " " " Vs. Limmodrilus hoffmeistert 0.760**
" " Dero digitata Vs. " " 0.076
" 1977  Branchiodrilus semperi Vs. Dero digitata 0.427
" " " " Vs. Limmodrilus hoffmeisteri 0.497*
v " Dero digitata Vs. " " 0.016
* 5% level of significance
*%
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Table 45: Mutual associationship among dominant oligochaete species
with the values of respective 'r' at depth A and B of
’ SB pond for the year 1976 and 1977

Correlation
Depth  Year Organisms coefficients 'r'

A 1976 B. sempert Vs. D. digitata 0.503*
" " " " Vs. L. hoffmeisteri  0.434
" " D. digitata Vs. " " 0.707 **
" 1977  B.sempert Vs. D. digitata 0.761 **
" " " " Vs. L. hoffmeisteri  0.304
" " D. digitata Vs. " " 0.303
" 1976 B. semperi Vs. D. digitata 0.463*
" " " " Vs. L. hoffmeisteri  0.560%
" " D. digitata Vs. " " 0.262
" 1977  B. sempert Vs. D. digitata 0.635 **
" " " " Vs. L. hoffmeisteri  0.511%
" " D. digitata Vs. " " ‘0.493*

* 53 level of significance

** 15 level of significance
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(v) Populations of Benthic Macroinvertebrates

and Physico-chemical Factors of Water,

(A) Simple and (B) Multiple Regressions

The relationship between the populations of macrobenthos and
physico-chemical parameters of water was studied. Simple regressions
as well as multiple regressions between these populations and para-
meters of water were calculated. These are shown in details in

Tables 46 - 57 and Figs. 52 - 57,

(n) Simple Regressions

The simple regressions between the density of total fauna,
oligochaete, their dominant species and temperature, pH, dissolved
oxygen, carbondioxide, total nitrogen, phosphate, calcium and
organic carbon were calculaﬁed. These are discussed below and also

shown in Tables 46 - 51 and Figs. 52 - 57.

(L) Total fauna and physico-chemical parameters

a) The density of total fauna increased with the

decrease of temperature at all depths of three ponds except
at B of SH and PG ponds. At depth A of SH pond the co-
efficient between temperature and total fauna was found to

be at 1% level of significarice (t =-3.27).
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Teble 46 3 Gimple regression coefficient (B) of organisms (Y) on
physico-chemical factors of water (Temp., pH, DO, CO,y
N, POy, Ca, 0C) with their corresponding iatercept (A),
standard error and coefficiont of multiple eorrelation
at depth A of SH pond.
Y X A B SE(B) t Py ag -
B Texpe 19837.635 =508,091 2340.820 =3.272 10,703** 0.229
— ¢ “21315.595  3659.645 2155.724 2.937 8,630** 0.1933
DO 1399.195 6364501 2180.841 2,980 8.882¢* 0,1979
co, 7539.791 =199.79% 713,484 -0.882 0.778 0.0211
Total fauna
N 15195.043 -13802.,279  1434.323 -1.835 3.370 0,0856
PO, 9850,978 ~56260,284%  24h0,222 3. 4k3 11.897¢* 0.2477
Ca 22585.723 -1545.520  2142.524 -2.915 8.499** 0.1910
ocC 18633.069 -183.516 2447.899 -3.458 11.957* 0.2493
Terip. 12248,975 =340.639 15734392 -3.798 1. 425+ 0,2861
pH =1690k,649 2657.012 1565.130 3.770 14,128+ 0,2831
Do 1579.5501 225.2384 78944570 1.6717 2.795 0.072
co, 3618.6335 83,7727  299.14309  -0.613+  0.376 0.0103
Oligochaetes =
N 5943, 1343 4002,6442  %415.95199 -0;857 0.734 0.019
PO, 5078.9408 -29390.027 1268,4261  -2.8677  8.219%*  0.1859
Ca 9252,7934 -562,4018  779.6452 <1.6493  2.719 0.0702
oc 11408,4170  =122.5232 16,2876  -1+.009 16,072%* 0,3087
Toripe 794,998 -18,3958 84,84k =1.3709 1.879 0.0496
pil -201,4885 68,2670 40,20858 0.636 0. 4Ok 0.0111
DO 310.8204 1.4351 3,52681 | 0.077 0.0059  0,0001
2 co, 35,4863 -8,7663 31.17% | 0495 0,245 0,0067
N 570.8639 <1407,5651 42,3537 -0,6703 0.449 0.012
PO, 88,2217 -3092.8216  133.b81 224 5.C22¢ 0,122k
Ca 1005.0325  =66.7797  92.5651 <1.501  2.253  0,0588
oc 389.1763 -11;028 3.2357 -0,216 0,046 0.0012
Torpe 556.4318 =7.3932 33,8353 «043697 0.1366 0.0038
pH =15,0768 49,6965 29,2679 0.3167 0,10029  0,0027
Do 52k, 3236 -18,5683 63,5285 -0.692 0.478 0.0131
co, 3901601 63351 22.34006  -0,2446  0,0568  0.0016
2. digitata <
| 183.9136 30,6175 31.23979 0.338 0. 11k 0,0031
PO\ 512, 7475 -2733.2047  117.9606 -1, 3044 1.7004 040451
Ca 647,4208 -27.4825 38,0733 =0.4126 001702  0,0047
oc 583.598 -3.363 42,838 -0.486%  0.236 0.0065
Temp.  9865.9% -286.8287 13248430  -3.,825%  14.630%* 0.2890
pH S1753.539  2246.557 1323311 3.8192  1e5BTT 0,2883
DO s, 334 278,3358 9534656 2.518 6.340*  0.1497
co, 2775.660% «72,7907 259,921 <0,6364  0.4O4 0.0111
L hetomisierl 52679966  45u0.7128 4718677  <1.4705  1.370  0.0366
PO, 3574.6150 -19993.779  862.8992 -2.2428  5.030*  0.1226
Ca 5446,0103 -293.9484  605.4318 «1.5206  2.3122  0,0603
oc 10189,25%0  =119.1606  1589.4332  -5.064 25.64kee 0,116
* at 5% level of significance
..

at 1% level of significance

——
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Table 47 3 Simple regressiom cosfficient (B) of organisms (Y) on
physieo-chemical factors of water (Temp., pH, DO, CO5¢
N, PO, Ca, OC) with their corresponding intercept (A)
standard error and coefficient of multiple eorrelation
at depth B of SH pond.

Y X A B SE(B) t Fy o2 B
Temps =1450.2912  214,7928 888,328  1.9177 3677  0.0926
. - : =1357.798% 719.2024 436,0719 0,9068 0,822 0,022
Do 2561, 3399 181,1319  440.9862  0.9173 0.8408  0,0228
Total faun co, 4533.1859 118,731 561.1136 -1.1758 1,382 0.0369
a
N 4625, 9954 =1120,0622 274.601%  -0.567 0.321%  0,0088
PO, 3008,7101 11494,6210 487,569  1.0169 1.034 0.0279
Ca 7493.1871 ~330.9457 647,0109  =1.3644  1.861 0.0491
oc 8852,7150 -71.1885 702,931 ~1.488 2.215 0.0579
Tempe =1577.5184 162,5688 672.3149 1,580 2,496 0.06k.
pd -3708,8793 848,372  496.1756  1.148 1.3179  0.0353
Do 1459,4276 136.9766  333.4813 0,764 0.583 0.0159
co, 3138.5493 -122,6743  579.73% -1.3505  1.8238  0.0u82
Oligochastes
¥ 046, 8412 -871.6585 239.537  <0.5466  0.2987  0,0082
POy, 2021,1125 73641092 325,004 0. 7hkk 0.55% 0.0151
Ca 5935.2783 «318, 1440  621,98302 -1.4545  2.115 0.055
oc 8307.099%4 -83,6018  825,0103 =-1.9739  3.896 0.0976
Temps  90.3662 k. 3623 17,561  0,3398  0.115  0.0031
pH 83,8700 15.7623 9.53787  0.1797 0.032 0.0008
Do 73.9105 17.3955 42,2819  0.8034 0,645 0.0176
co, 173+1710 b, 3623 20,0672  0.388% 0.1508 0,004
D. digitato
N 199,714 -243359 0.5175 ~0.0107  0,0001 -
PO, 5841513 2490.9832  105.6603 2.1056 4,433+  0.1096
Ca 504.9983 «27.9127 54,5356  -1.041%  1,0845  0,0292
oc =632,7936 11,8343 116,376  2.3599 5.569*  0.1339
Tempe  2703.5307 «178,0353 7363049  =1.9292  3.721 0.0937
pH 802.9137 123.,0592  71.248 0.1778 0.0316 0,0008
Do 1851.9606 -22,1986  §3.9912  -0.1348 0,018 0.0005
L co, 2178.1851 84,8022 00,7435 =1.0138 1.0277 0.0277
N 1927.1367 -339.,2892 83.1819  -0,2076  0.043 0.0011
PO, 1532,1738 2870.9103 121,776  0.304 0.092 0.0025
Ca 94,5779 -163.8151 320,260  -0.806 0,640 0.017
oc 7647,8020 -84,8067  836.,9025 =2,2268  4,958%  0.1160

L mep e . L

s at 5% level of significance
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Table 48 3 Simple regression coefficlent (B) of organisms (Y)
on physico-ehemical factors of water (Temp., pH,
DO, CO,, N, PO, Ca, 0C) with their corresponding
intercept (A), standard error and coefficlent of
miltiple correlation at depth A of PG pond.
Y x 4 B SE(B) t 7,3 R2
Mpo 2”22.26‘00 -.05509819 222505318 -1 06906 2¢ 858 000682
pH 8328,9720 9%0,2090 1238,597 0.9179 0,8425 0.0211
DO 9823,4700 675.4866 2021,2098 1.5256 2,327 0,056
co, 20478,0690 -738,9751 2480,.8015 «1.9015 3.6157 0,0848
Total fauna
N 15551, 8440 428,8490-  362.6993 -0,266 0.0707 0,0018
PO, 15040, 8490 1399. 1049 186.26137  0.1366 0.018  0.000%
- Ca 20599.7780 =550,5107 1398.05% -1.039 1.079  0,0269
oc 25212.642 «110.061 138.3156 «0,7958  0.633  0.015
Temp, 19456, 4390 =365.2451 1782.6663 -1.4798 2.1898 0,0531
pH 5801,0680 692, 8497 912, 7315 0. 7424 0.551 0.0139
DO 6350,6860 567.7805 1698,9278 1.4066 1.978 0.0482
co, 16757.6140 «832,2927  2760,5062 -2,387 5.697* 0,127%
0Oligochae tes
] 11018, 7850 -p0%. 3911 1793393 -0, 14438 0.020 0,000%
PO, 10767,8690 7565778 100,7223 0,0813 0,006  0.0001
Ca 17956,6470 =719.9530 1828,3639 -1.5199 2,31009 0,0559
oc 16903, 1610 -6k, 149 31 1099.0969 -0,8069 0.804% 0,0202
Temp.  1331.0867 23,9007 116.55165  0.3383 0.1144  0.0029
pi 67.5436 257.6038 431.7796 1.2764 1.629 0,0401
DO 1177.8449 91.118% 272,609  0.796 0,633  0.0159
co 2893.2479 -138.8023 465,2167 -1.3799 1.901 0.046
B. semperi 2
N 1763.2736 140, 3661 118,712 0,343 0.1185 0.0030
PO, 1651.4713 3232, 7994 430,37928 1.272 1.617 0.0398
Ca 495,833} «161.5176  410,1763 -1.210 1.464  0.0361
oc 317045050 ~13.5245 229,882 «0,6715  0.4509 0.011%
Temp, 574, 3148 14,4690 70,4512 0,3302 0.109 0.0027
pil 772, 3508 19.8439 26,1085 0.1220 0,0148 0,0003
m %303% 19.% 5709?"01 002713 0.07§ 0.0018
co, 1007, 5298 12,6614 42,4693 0,199 0,039 0.0010
R digitata
N 946,723 «31.6743 26,7753 01251 0.015  0,000%
PO, 9363138 -265.1418 35,3377 -0.1650  0.027  0.0006
Ca 1019, 3040 =10, 4042 26,2998 ~0.123% 0.015 0.,0003
oc 852, 3902 0.6743 12.71% 0,054 0,002 -
Mo 1251202?20 '3)'0-.1502 1”0&."756 -20225 l+0952‘ 001126
pH 2609, 3259 34600 493,310  0,7010 0.491%  0,0126
DO 3198.8558 269.7583 807,173 1.1593 1,340  0.0333
co, 7409,9848 -289.2333  973.1877 -1,4088 1,982  0.0u84
Le hoffmeisterd
X 5459, 7500 -142,9466 120, 8946 =0,1707 0,029  0,0007
PO, 5300,617% 318.2868 42,373 0.0598 0,003 -
Ca 9590.2287 %430,6192 1093.5813  -1.5938  2.537 0,061
oc 7940, 5869 «2747567 472,7819 =0,6719 04514 0,014

* at 5% level of significance
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on physico-chemical factors of water (Temp., pH,

DO, CO,, N, PO, Ca, 0C) with their corresponding
intarcept (A), standard error and coefficient of

miltiple correlation at depth B of PG pond.

e ot e

Y X A B SE(B) t P R2
Terps 7386,4069 84,2225 387.715 0.503 0.253 0,006k
pH 13102,6250 ~536.3070 706,5C27 -0,9237 0.893  0.021k4
DO 4308, 509% 748,026 2217.529 3.229 10.426%* 0,2109
co, 11702.9160 -270,8937  1141.,6834%  -1,5198  2.309  0.05%59
Total fauna
N 10699.2390 =1231.0247  1129.9659  -1.5033  2.259  0.0547
PO, 10164, 5920 -8850.9842 1260.6236 ~1.6891 2,853 0,068
Ca 13061. 3160 ~369.225 945,0167 «1e 2464 1.993  0.0383
oc 11426.25 -23.,0967 590.7855 ~0.7706  0.5938 0.0150
Temp, 7692, 8462 10,2597 47,008 0.0628 0.0039  0.0001
pH 11022,0720 438,4686 577.615 ~0.7747  0.6001 0.0151
DO 2715.665 781,403 2316.476 3.545 12,573** 0,2437
co, 10158.609 -253.3359  1067.8955  -1.4598  2.131  0.0518
Oligochastes
9140,0735 -1080,387  991.695 =1.3505 1.824  0,0446
FO,, 8609.84 34 4221.6895  1470.276 =2,0609  k.247* 0.0982
Ca 12284, 8520 <429,7643 1099.973 -1.506 2,268 0.05%9
oc 15422, 1280 =79.4855 1718.222 ~2.458 6.,0417* 0.1341
Tempe  =593.5549 h1,4269 19%,8112 2,344 5.49%*  0.123%
pH 67645445 46,7553 61,5790 =0,6979 0,487  0.0123
DO L0k, 3066 -8.6466 25.4579 -0,2889  0.083% 0.,0021
2. co, 750.4673 45,8774 193. 3060 =2,3233  5.3963* 0.1215
) § 326,6447 17.8205 16,3318 0.18% 0.033  0,0008
PO, 309.4177 384, 3511 5446363 0.6183 0.382  0.0097
Ca 36,0635 0.0562 2,555 0.0016 0.00002 =
oc 367.9357 =0,2259 21,059 -0.059 0.003 -
Temp,  6254.7054 =34.9653 1609071 t -0,2779  0,0772  0.0019
pH A86,6740 =28, 2670 379. 7461 ~0.6586 0.4337 0.0109
DO 1046,5005 660,5023 1958.0647  4,0148 16.118** 0,2924
€0, 7739.6351 =257,6725 1080,1189 -1,9518 3.809 0.0889
L. hoffmeisteri
N 63294851 ~781.711 717.537 -1.2626  1.59% 0,039
PO, 6045,008 -6237.5933  B8B.44S -1,5806 2,498 0,0602
Ca 7768,6029 -228,4597  584,7340  =1.0219 1,044  0,0260
oc 10707.8810 «55. 7405 1204.8337  -2.204 4,857+ 0.,1107

P

* at 5% level of significance
s+ gt 1% level of significance

5 f.1 0

kool |
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Table 50 : Simple regression coefficient (B) of orzgisas (Y) on
physico-cheuical factors of water (Temp,, pH, DO, CO,,
H, PO, Ca, OC) with their corrospondin; intercept (4),
standard error and coefficient of multiphe
correlation at depth A of SB pand,
Y X A B 8E(B) t "3 R
Tempe U6179.5700  <=360.5773  188k.540 =0.55% 0,306 0,0082
pH W7942,821 -1428,1483  884,1808 <0.,259 0,067 0,0018
DO 0050,9490  1040,6832 02,197 1.009 1.,0187 0,0268
co, 43366,5190  <815.7262  4558.623 -1.368  1.87 0,0481
Total fauna
-4 33675.470  4337.7170  3867.2583  1.152%  1.327 0,036
PO, L4732.243  -11302.570  U458W.537  -1.3761  1.893 0,0486
Ca 100648,860 «WB3.7917 8972.5/2  -2.9126 8.kB3**  0,1865
_ oc 12223660 =970, 3935 10666, b =3,639 13.2428¢  0,2635
Tempe 39968,5320  ~765,690k  4001.8575 ~1,7405 3,027 0,0756
pH UB71,5790  WB2,267  2155.9191  0.9115 0,829 0,0219
_ Do 1083, M0  903,7327 2954479 142617 1.592 0.0%92
Oligochastes co, 25511.0030 «731.8106  3853.4681 -1.671 24792 0,0701
N 36712, 2 -21651.610  5709.362 2,595  6e73%*  0.15%
PO,  21440,5060  -12682,140  598.767 ~0.2505 0,062 0.0016
Ca 31070,5850  ~595.4966  2310,4288  -0.9785 0.957 0.025
oc 88813,8220  -783.0048  8615.8448 L U71h  19.989¢¢  0,3508
Temp, 2816,5164 <4.9110 254299 «0, 0k} «0019 -
pH 6233, 2424 1222,8768  757.095 j 103284 1.763 0,045 -
00 F72.6726  107,9908  353.0282  -0,6082 0,369 04009
B smperi 02 RIS M08 W1B.436k ;-0.7225 0.521 0.0139
H 2363.8688  MMB.57A4  118.2861  0.2028  0.0M1 0,001
PO, 19635255  106115.743  501.20%% £0.86?9 0.753  0.019
Ca «230.0329 161.5%35 415,701 10,7176 0,519 0.0137
oc 7P7MN0 537537 595.3951  ,=1.0355  1.071 0.0281
Temg.  3025.715% -102,4031  535.1816 _La.zza 4,96k 0,118
pH «2117,2446 476,646 295,099 161749 1.380 0.0359
Do 1258.948% 1667 47,839 91875 0,039  0.0009
co, 170%,0095 50,2592 264,5960 " 11,0498 1,102 0.028
De digitata
.} 2233,0516  «1166,9772 07,8439 102277  1.507 0.0391
PO, 1397.2728 479.1267 22,6211 083k 0,007 0.0002
ca 6149, 28  -263.9886  679.3319 A 9519  8.714%*  0,1906
oc 6833.9%39 ~62. 7054 6945785  13.0%9  9.2106 0.1993
Teep. 19958, 30 -398.b303  2082.3792  -1.b337 2.055 0.0526
P 177530 -109.0960  67.53%6  b.ous2 0,002 -
DO 534649660 702,6353 2299.799 1.5931  2.5376 0,0641
. o,  12657.653  -366.243 192,518 1 -L.22 1749 0.0451
N 17949, 6440 «10274,5620 2900,2213 v~ owe0510  4e2066*  0,1020
PO, 11771.4250 «20085,017 948,238 0,639 0,408 0.0109
Ca 35073.,0400  =1406.5002  3619.4250  wiGHhB  6,9uNC* 0,159
oc bh053,7720  =386.0226  L276,4451 =3.2489  10.555%* 0.2219
Temp.  5031.4911 ~76.1799 397.6737 ;0.7882 0.6209 0.0165
p =074, 7671 1130.8292 700,107 14127 1,995 0.0511
DO 1126, 5924 287.0632 938.4608 n.9358 3.7%7 0.0919
0, 733163  -72.1123  378.6829 -.‘x-O.?s: 0.565  0.015
B o R 3815.6965 68607235  7A.1636  R1.5716  2.4699 0.0625
PO, 2720,5932 6218,8533  421.249 0.836 0.698 0,0185
Ca 8783,8645 -308.8694 794,827 ~1.616 2,613 0.0659
oc 15287,69%0  =138,9929  15%2.1080  =3.4962  12,223%¢ 0,248

¢ at 5% level of signifiocance
*s gt 15 level of significance
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Table 51 : Simple regression coefficient (B), of organisms (Y)
on physico-chemical factors of water (Temp., pH, DO,
C0,, N, PO, Ca, 0C) with the corresponding intercept
(A) standard error and coefficient of multiple
correlation at depth B of SB pond.
Y X A B SE(B) t Fy 3 .5
Temp. 20090,4020 -372.6310 1748.8347 -1.120 1.254% 0.0327
pH 46118,6530  8269.0600 459%4,5953 3.290 10,824%* 0,2263
DO 6461%,0410 829,0034 277503905  1.825 3.331 0,0825
co, 15766, 4880 L461,4680  2715.266 -1,782 3.175  0.0790
Total fawna 21502.2500  -10523.4890 3828.9240  -2.6269  6.9006% 0,1571
PO, 797549320 34808,4970  1759.2112 1.1269 1.269 0,0331
Ca 29828, 5040 -928,16%1 1900,1568 =1.2206 1,489 0.0387
0c 53134, 4040 4775649 8020.5300 -9,0696  82,246** 0,689
Temp. 173671660 -347.9771 1633.1280 -1.214 1.473  0,0383
pH 47227,5180  8119.092 - 14511.267 3,908 15.277%% 0,292
DO 4346,2794 823,045 2755445 2,1278 4,527* 0.1090
— 0o, 13641,9430 L6k, 664 2734.074k4 ~2,1093 Lk, 448** 0.1073
Oligochaetes 18404,2350  -9529,2792  3467.185  ~2.778  7.717%% 0.1726
PO, 3752.848 55185, 588 2789.0635  2.157 4,652% 0,117
Ca 227424520 ~677.387% 1411.1459 -1.0436 1,089 0,028
oc 47511.477 437,765 7352.105 -11.327 128.301** 0,776
Temp, 801.117% =15.291 71611 -0.436 0,190 0.005
pH ~3748.485 602,2918 334,655 2,1523  4.632* 0.111
DO 169.7236 45,8836 153.575 0.9%2 0.888 o.oz},
co, 421,148 3.0225 16,783 0.1078 0,012  0,0003
B. semperl N 874, 7582 48,3816  163.141 -1.002  1.005  0.026
PO, =717.248 11486.0320 580,501 k315 18,623** 0,334
Ca -7202.791+ 58,3615 119,461 0.7296 0,533 0,014
oc 2405,045 -22,4419 376.5313 -2.465 6.080* 0,141
Temp. 501.858 =1l iy 67,625 -1.3619 1.855  0,0477
pH -602,0908 110,6826 61,4968 1.2302 1,513 0.0392
DO 167,0Lkd 043675 3.113% 0,024 0,0005 0,0000
2 co, 209,5928 <k, 3706 25,034 -0,5059 0.2599 0.0068
lzitata X 295.1324 132,545 48,224 0,957 0,916  0.0241
PO, 181.4337 -94,0307 17,4259 -0, 342 0.1176 -0,0031
Ca 732.7308 =28, 5494 58,411 -1.1668  1.361 0.0354
oc 424, 72020 ~249305 46,2627 -0,977  0.955 0,025
Temp,  8123.1932 -80. 3609 385.8032 -0.3666 0,134+3 0,0036
pE ~30802.949 5322,8808 2957.5892 341616 9.995%* 0,2127
DO 207%, 447 561.6704% 1880, 394 1.8656 3.480 0,085
co, k7,916 -346,8416 2014,0146 -2,0121  4.048 0.0986
Lehoffumelsterd | 125382470 -6577.03  2393.0249  -2.465 5.985% 0.1392
PO, 2611.5377 36261.1190  1832.,6263  1,8139  3.290  0.0816
Ca 22162,1160 ~80k4,0516 1646,0691 -1.615% 2,609  0.0658
oc 35075.4560  -330.224%  5545.9851  —10.4775 109.767%* 0.7479
Temp,  4206,7682 =97, 5044 1468,1186 -1.558% 2,427  0.0615
PH -10791.0740  1827.3996  969.19701  3.6431  13,271%* 0,2640
Do 832.5561 18945969 634.7363 2,1737  h.7249* 0.1132
€0, 2677,6845 -7%.9227 L0, 8051 -1.4621  2.1377  0.0546
B. sowerbyl
N 3887, 3240 -2001.772  728,3358 —2,5462  6.,482*  0.1490
PO, 1447, 1724 5273.2522  271.7925 0.8857  0.7832 0.0207
Ca 1151.469 42,3186 86,611 0.,2796 0,078  0.0021
oc 7802.%4313 ~66,7259 1120,5146 14,4927  20,184** 0,3529

* at 5% level of significance
at 1% level of significance

¥
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b) The number of total fauna increased with the
increase of pH. However, at depth A of SB pond pH showed

a negative relation.

The relationships were noted to be at 1% level
significance at depth A of SH pond (t = 2.93) and at

depth B of SB pond (t = 3.29).

c) The density of total fauna increased with the
increase of DO content. The relationship between DO and
total fauna was noted to be at 1% level of significance
at the depth A of SH pond (t = 2.98) and at depth B of

PG pond (t = 3.22).

d) The abundarice of total fauna decreased with the

increase of COp content.

e) The abundance of total fauna decreased with the
increase of total nitrogen content. The relationship was
noted to be at 5% level of significance at depth B of

SB pond (t =-2.63).

f) PO, did not show any definite relationship.

g) The density of total fauna decreased with the
increase of Ca content and the relationship was recorded
to be at 1% level of significance at depth A of SH pond

(t =-2.915) and SB pond (t =-2.912).
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h) The number of total fauna decreased with the
increase of organic carbon content and a highly signi-
ficant relation was found at A of SH (t =-3.45) and

A (t ==3.64) and B (t =-9.06) of SB ponds.

(2) Oligochaetes and Physico-chemical

parameters of water

a) The density of oligochates increased with the
decrease of temperature in all depths of the three ponds

except at B of SH and PG ponds. A highly significant

relation was found at A of SH pond (t ==3.79).

b) The abundance of oligochaetes increased with
the increase in pH in all depths of the three ponds
except at B of PG pond. The coefficient is noted to be

at 1% level of significance at B of SB pond (t = 3.908).

c) The density of oligochaetes increased of DO
content. The relationship was observed to be significant

at 5% level at depth B of SB pond (t = 2.127).

d) The number of organisms decreased with the

increase of CO, content ard the relationship was recorded

to be significant at 5% level at depth A of PG pond

B
(t = -2.38) and at depth,of SB pond (t = -2.11).
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e) The faunal abundance decreased with the increase
of total nitrogen content. The coefficients were highly
significant at depth & (t = -2.59) and at depth B

(t = -2,78) in SB pond.

f) Phosphate did not show any specific relationship.

g) The number of organisms decreased with the
increase of Ca content.

h) The density of oligochaetes decreased with the

increase of organic carbon content. The relationship was

noted tc be at 5% level of significance at depth B of PG
pong (t = -2.,46). It was highly significant at depth A of
SHE (t = -4.01) and at depth A (t = -4.47) and B (t = -11.32)

of SB ponds.

(3) Branchiodrilus semperi and physico-

chemical parameters of water

a) The abundance of the species decreased with the
increase of temperature. However, at depth A of PG pond
the faunal density increased with the increase of

temperature.

b) The density of the species increased with the

increase of pH value. The relationship was noted to be

at 5% level of significance at depth B of SB pond (t = 2.15).
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c) The number of the species increased with the
increase of DO content in all depths of the ponds except

at depth A of SB pond.

d) CO, did not show any specific relationship.

e) Total nitrogen content did not exhibit any

specific relationship.

f) PO, did not show any specific relationship. It
recorded a negative relationship at 5% level of signi-
ficance at depth A of SH pond (t = -2.24), whereas a
positive relationship at 1% level of significance at

depth B of SB pord (t = 4.31).

g) No specific relationship was found between

Ca and the density of the species.

h) The density of the species decreased with the
increase of organic carbon content. The relationship
was noted to be at 5% level of significance at depth

B in SB pond (t = -2.46).

(4)  Dero digitata and physico-chemical

parameters of water

a) No specific relationship was fcund between

temperature and the species., A positive relationship
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was noted to be at 5% level of significarce at depth B of
PG pond (t = 2.34) whereas a negative relationship was
observed to be at 5% level of significance at depth A of

SB pond (t = -2.23).

b) The density of the species increased with the
increase of pH in all depths of the three ponds except at

depth B of PG pond.
¢) DO did not show any specific relationship.

d) The number of species decreased with the increase

of COp content in most cases except at depth B of SH pond.

e) Total nitrogen did not exhibit any specific

relationship.

f) POy did not show any specific relationship.

g) The density of the species decreased with the
increase of calcium content in most cases except at depth
B of PG pond. A highly significant relationship was

observed at depth A of SB pond (t = -2.95).

h) No specific relationship was found between organic
carbon and abundance of D. digitata. 2 positive relation-
ship was observed to be at 5% level of significance at

depth B of SH pond (t = 2.36), whereas a negative relation-
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ship was recorded to be at 1% level of significance at

depth A of SB pond (t = -3.03).

(5)  Limnodrilus hoffmeisteri and physico-

chemical parameters of water

a) The density of the species decreased with the
increase of temperature. The relationship was found to
be at 5% level of significance at depth A of PG pond
(t = -2.25) and it was at 1% level of significance at

depth A of SH pond (t = -3.82).

b) The number of the species increased with the
increase of pH. The relationship was noted to be at 1%
level of significance at depth A of SH pond (t = 3.82)

and depth B of SB pond (t = 3.16).

c) The abundance of the species increased with the
increase of DO content in most cases except at depth B of
SH pond. The relationship was found to be at 5% level of
significance at depth A of SH pond (t = 2.52) and it was
noted to be at 1% level of significance at depth B of

PG pond (t = 4.01).

d) The abundance of L. hoffmeisteri decreased with

the increase of CO2 content.
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e) The number of the species decreased with the
increase of total nitrogen content. The relationship
was noted to be at 1% level of significance at depth A

(t = -2.05) and B (t = -2.4) in SB pond.
f) Po4 did not exhibit any specific relationship.

g) The density of the species decreased with the
increase of Ca content. The relationship was noted to be
at 1% level of significance at depth A in SB pond

(t = -2.64).

h) The faunal abundance of the species decreased
with the increase of organic carbon content. The relation-
ship was noted to be at 5% level of significarce at depth
B of SH (t = -2.22) and PG (t = -2.20) ponds whereas it
was at 1% level of significance at A (t = -3.25) and B

(t = -10.48) of SB pond.

(6) Branchiura sowerbyi and physico-

chemical parameters of water

Correlation coefficients between the density of
B. sowerbyi anc physico-chemical parameters of water were
calculated in SB pond only as the species was found to be

one of the dominant species in this pond.
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a) The number of the species decreased with the

increase of temperature.

b) The density of the species increased with the
‘increase of pH. The relationship was noted to be at 1%

level of significance at depth B in SB pond (t = 3.64).

¢) The number of the species increased with the
increase of DO cortent. The relationship was found to be
at 5% level of significance at depth B of SB pond

(t = 2,17).

d) The density of the species decreased with the

increase of Ca content.

e) The number of the species decreased as a total
nitrogen content increased. The coefficient was noted
to be at 5% level of significance at depth B of SB

pond (t = -2.54).
£) PO, exhibited a positive relationship.
g) Ca did not show any specific relationship.

h) Highly negative relationships were observed
between organic carbon and the density of species at

depth A (t = -3.49) and B (t = -4.49) in SB pond.
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(B) Multiple Regression

The multiple regression coefficients of abundance of
total fauna, total oligochaetes and dominant oligochaete species
with temperature, pH, dissolved oxygen, carbondioxides, total
nitrogen, phosphates, calcium and organic carbon were calculated.
These are shown in details in Tables 52 - 57 and also discussed
below:
a) Total fauna.
A significant value of multiple correlation
and coefficient between total fauna and water parameters
was noted at depth A (F = 4.445) in SB pond, A highly signi-
ficant value was recorded at depth A of SH (F = 5.6), at

B of PG (F = 6.23) and at B of SB pond (F = 9.47).

b) Oligochates.
A highly significant value was noted at depth A
of SH (F = 5.80), at depth B of PG (F = 6.92) and SB

(F = 21.05) ponds.

c) Branchiodrilus semperi.

A significant multiple correlation coefficient

value was recorded at depth B of SB pond (F = 4.73).
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Table 52 ¢t Showing the multiple regression coeficients of different organisms (Y) on tho physico-choaical factors of

wator with the corresponding standard errors and multiple correlation coefficients at depth A of 3M pond.

T 3 5 5 5 5 % 5 N Y
B 96,221 185340 =73, 701 133,008 184,883 =260k, 389 320.5% -97.782
Ho, .
hsmn?ae BSE 121,290 918,517 153,664 148,133 627,245 10875.721 320,047 o1k =3783,083 0.782 5.696¢*
t 0793 24017 -0e512 0.897 0.,29% 24 39% 1,001 -2,707
B 1637.708 264,369 1615.137 469,485 362,693 6378, 355 331.66 =156.337
to, of S8  207.507 1505, 348 264,738 247,905 6793.891 18583.593 563,197  61.966  -1485,608 0.779  5.604%e
ochae to
e ° t  1.187 1.087 1.773 1,463 0,237 =3.432 <0, 585 24522
B -2.888 76, 360 -31.85% -13.559 217.%97 -290%, 523 -59 312 1.5 .
No. of 68 23,200 1564224 30,045 27,325 764, 164 1971.151 62,028 5,177 662,921 0.433 0.8
B t 0o 124 0,488 =1,060 «0,496 0.2 -1.473 «0.956 0.29%
_ B 9,277 664 302 47,112 ~20,105 1235.408 4398,439 18,325 =5.935
+ Ho, of | SE 33553 236,732 37,025 38,095 1186.677  2986.631 93M9  7.803  125.006  0.361 0,539
ce B t 9.279 0,200 —t1e272 «0,527 1.041 1472 0,196 0,760
« . B ) IASQJWJ udOdoWVM QW.OUO NQQQO“U §.\ngﬂ ld§.§ gcg OdcdoVNf.
n..r hmﬁ»psn. 82 964965 704603 123,609 114,810 3067.978 Bk, 260 157.737 27,6807  <727.47 0.813 7,089
t  -1.09 1.563 «67M 1.820 1.51% -1,888 04291 -3.652

dare L= Tepe, e B, L DO, 4= 00y L Nitrogen, Lo Xy, L Cay fge OO

® at 1€ lovel of significance
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Table 53 Egsggz_gggggaiﬂnaﬂaglﬂ%ggg
.Ioﬂ.&.n.cl%m-gmgggﬁggﬂaggg:'vﬁu-gﬂg

4 4 5 4L ® Y % L . A Fg,29
B — 122, M6 =750, 60l 235.353 =3.557 669,466 2530956 - 329. 92 «73.517
do, af ! SE 104,125 10664599 209,247 1250323 2755.609 13135.497 968 58,550  17473.420 0,485  1.11h
Total ldodg IOUBU 0.0‘“ IOQONG OO% ‘.‘Nﬂ boz -d.N“.V
B N7 157.6 102,619  -3e172  618.6h2 9612335 | ~5u0b  ~73.200 .
“Oo of 9B 121,549 927,552 215.5% 100,465 40,083 10866,609 266,000 87:299 5513.527 0.619 2.2%3
tes ﬁ Nosa l°o da Cigﬂ -0, g la. WB O‘g -1 08“ Odog
B 4807 =524255 28,515 1, 362 =1le 261 052,109 . =82.629 7512 : .
Ro, of 8E 14,006 100,210 254300 11742 52,032 13159572 . 375 3573 363.59% 0,629 2378
b digia t  Oudt 04521 1.127 1223 027 . 2,624 20605 2,102
B 267,081 -36%,623 -27. 301 =77+755 -810,813 13.510 — 2564375 «78,062
.,_..o. of F8 108,933 862,649 224,616 97.598 2151308 23,968 293,688 W,860 7331977 0.5% 1,602
_-BI_.B_B_J t 2,5 0oblS 0,121 ~0,796 -0, 376 0.563 «0,872 1,740
<

dare L= Tempe, Ly Plly LyDO §» 00, L= Ritrogen, fg= Pl e Ony Igo OC
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Table %+ s Showing the multiple regression éoeffigients of different organisms (Y) an the physico-chemicsl factors of
water with the oorresponding standard errors and multiple correlation coefficients at depth A of PG pond,

Y 5 5 5 5 5 % 1, A ¥ Ty
. B =9%3.915 10713.571 «734,680 -548, 743 6084,958 23099, 302 2291.319 115,109

Totad fams S8 517,907 5392523 08,872 98302k 7915415 35B0M.BM 13204125 68,595  68410.30%  0.545 1,678
t  -1.82 1,618 - <0, 941 0,768 Oo6h3 1.735 1.678

14036

B =390,093 9511.513 ~865.187 692,279 6215.91 263.215 567, 46k ~19. 308

“Wna. . SR 438,407 513259 663 747 641,57 5570327 087,033 1083.500 166,757 15725.67 0,26  1.4k5
t  -0.889 1.853 ~1.303 ~1.016 1.115 0.663 0.523 ~0e115
B 63,890 212,985 97.93 5.083 ~909.95 17270.422 228,5%6 4,712

”. of SE  129.099 3554267 173,613 189.071 1823. 31 931,56 3tk 396 %7.909 648,610 0.485 14228
I-Jn. t 095 0.599 0.56% 0.026 _ =0.499 1.8 0,726 -0,098
— B Oo@aa NS“..“N l&..wos wgc—owa NANWQQN ldﬂou dgasﬂ IO.@J-V

Mwo of 88 80.408 983,480 120,486 118,352 124%, 35 599,565 211.086 29.656 20067,02 O.45% 1.0
va t  0.085 2.537 ~0.695 04265 1.708 ~0,002 0.932 0,027
. B =369.365 3641, 305 «305.781 -13%,278 1248, 38 12692.89 286,44 1,419

m.w. of BB  269.763 3280, 608 394,019 39495 ¥70.71 20003.6 704,935 102,493 12791.085 0,036 0.937
hatar t -1.39 1,109 0,77 ~0.339 0.299 0, 6hle 0,406 0,013

———

+ere X= Tempey Ly pi, (= DO, {y= CO,, Xg= Hitrogem, 4= PQ, L Ca, Ig= OC

gy - - R - . .. . —r !.
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Table 55 ¢ gggﬁvggﬂsggggo%aﬁBﬁnida»oogopnn-ag&.
wvater with the eorresponding standsrd errors and multijle correlation ecefficients at depth B of PG pond.
, T ,. 5 5 5 5 % 5 B f F Ty
a > B 884,97 14137.088 Ve —202.369 “13114123  ~PS519.115  =1274,82) G 9
3 ”.Bwn 8% 187,721 2931.407 b2, 309 149,07% 1953.004 14403.460 3,683 25,906 11738.6823 0,7603 6,23
Q ng.
m t  hoh 1411 04929 1,625 0,67 24396 =3.%02 =3.6M1
g B OMLAO 197,052  35.119 57,226 422,785 109.319 “AVN,50 151,848
g Jo, of SE 162,420  2985.5%5  88.05% 188,739 480,023  1909.4% 335,486 086 100k S 0,796 6,925
N Oligochastes .
% t 276 0.662 0.398 0.303 0,830 0,099 ~3.888 et ad
.m ’ B 3853 =1032.991 3,076 72,1814 122,313 20%5. P4 <51 ~3.156
2 M. ol ata S5 17,022 390, 301 33.507 18.275 252,5% 672,800 .99 bS5 0061015 0.1 .85
Tt 2,047 2,645 0.091 =3.9%9 [ RN A 1.228 “1.735 0,708
B 283,591 “A717.4% 727,328 35497 18,746 201,657 459,037  -113.7%7
v m..,. of SE 132352 2M6.018 211,016 117,73 24093  2%I7 27543 26120 217408 0,798  7.027%*
& t 2. «0.710 3olh6 0. 305 0,077 1,965 ~1.666 o, 3N

dore L= Tempey Lm pH, iyel0, R= 00, L= Nitrogen, Lg= PO, Ly~ Cay Ig= C
* at 1% 1svol of significance

Al — e e - -
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Table 56 : Showing the multiple regression coefficients of different organisms (I) on ths physicoechemical factors of
water with the corresponding standard errors and multiple correlatiom coefficients at depth A of SB pond.
x 4 5 4 % 5 % 5 B A ¥ Fy
B 764,512 -5427,586 =624, 749 21%, 301 5961.712 27189.,153 23904757 -113%.89%
No, of B 619,217 5843,671 1006,599 694,670 2067.908 40480 b2k 1325.093 3334300  196103,371 0,738 L. 475
B ~201.159 -1821.538 -548,880 -178,682 102, 377 31130.400 62,406 861,011
No, of ' SE  51h.524 5889, 809 842,007 667,532 264,276 73763,502 612,138 256,240 115300.16 0,623 2,382
Oligochaete ‘
gochantes t IO.WWO =0, 80 &o@“ﬂ IOQNQV 0. U@ﬂ OQ:Nd O, 101 C.WCWS
B -794333 1029.69 483,967 -201.219 5837.015 22168,78 425,455 «213.49
No, of SE  132.943 1267, 369 215,021 179.738 3616.97 13312.93 273.538 79.615  6936,93 0.968 1.768
M. t ICQWQO OQWAM IN.NU. -A.d& doo._.w ao&m AOWWW OM.O&_-
B 70,439 11.397 -127,757 ~68,371 2519.371 6281,552 «130,738 «83,263
No. of SE  53.271 21,187 88,128 61,882 1497, 152 456,565 112,249 32,953  11651.171 0,626 2,424
wo t ldOWNN OOW.WQ ldng laosw JQO@N AOdm‘— l.—oag ‘No“&&
w -m—..o EN lW“@W. W@N g“o 3@ OWO d@“ l“@“oomw g. dd d O—QWOWW# lN%‘gw
Noo of 8E ~ 329,931 2966, 359 5%3.298 137.222 748,616 31958, W7 705,141 209.816  71172,209 0,557 1.686
ke holfuelsterd t  -0.166 ~1.210 0912 0.460 0,079 0.012 0,916 14377
B 68,488 918,969 108,996 163. 351 ~338.581 209,618 -20,052 =146, 40k
Mo. of ' SE 123,688 1031, 5k 184,236 121.239 501,716 208, 506 260,036 59,607  Gulk,572 .S58 1,942
» i t  0.553 0.890 0.591 10347 .67 1.005 0,077 2,456

where Kal Temp. , NMI pi, kul DO, R 8M. k“l Nitrogen, Xg= POy, kﬂl Ca, Xg= oc

* at 5% level of significance
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Teble 57 s Showing the multiple regression cceffigcients of differsnt organisce (Y) on the physico-cieamieal fastors of

water vith the correspondin; standard errors and multiple oorrelation cosfficients at depth B of 8B pond,

> ¥ 5 5 4 A ] % 5 ] A "8,
] «165.5%% 2277.22% 20,927 664,275 1312.183 «1061,487 115,007 <hy6,735
H. rmnn S8 241,403 2626,672 33557 205,047 3208.675  21920,60% Mk 955 89.832  35005.300 0,846  9.ME9ee
wne t -0,685 0.866 0,07 04323 0,408 - 0,008 O.211 =~5.679
R B -6,9%8  71.388 42,572 “159.906  =73.708 P74 236,023 «393.372
-S So. of SE 141,66 59484 216,353 120,812 10,51 14£07.961 M%E35 B BIBME798 0.922 21,053
z 011gochas tes
& t 2.7 14200 «0¢ 196 © =14323 =04 52 2.9 0,567 9,037
-5 B -3.026 727,521 67460 19.9%  707.653  B51.662 M1k0  Fns
i o, of 5B h3.0W ¥79.275 62642 40,257 590,248 031,026 100,218 15019 9903420  0.7A& W733°
M B t 0,390 1.517 «1.077 0.495 1.198 0.905 b 30 =24 300
! k- B -15.675  98.185 1.6 2,301 s 18913 Bob2 1219
I M.o. of SE 12931 142,263 19.263 11,827 170161 %L 29.132 N30 65339 . 0.379 0631
1 -8 ddiaia t -2 0690 0,803 0201 0,643 0.062 ~1.233 ° 0.200
ﬂ B -95.81 “1164 3% 214,927 -89.912 806,518 12738,669 ~113.807  =312.%00
| m.o. of & 127.179 1498, 333 248,470 1230143 185%,667  13202.h20 312,621 V70292  36295.1%  0.886 13,778%¢
4..,.. i h t  ~0.753 «0,077 0.365 0,730 O e 0.96k =0, 360 6,605
i B 72,628 1093465  43.906 e 204 PN 2279.518 60450 28,172
S M.. of 88 55.943 714419 89.601 59.518 803,350 $368,888 69.657 18,857 491,009 0,700  3.610°
! soaryd t 1,298 1.5% 0.490 02 -0.683 0.M23 0.092 w2,bh8
i
gr-s.w-&.&:sofnguowﬁg? &l!’.b\p&ico
¢ at 5C lavel of significanse
A Gl e e . . T B aomees @ -
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a) Dero digitata.

A highly significant value was found at depth

B of PG pond (F = 5.84).

e) Limnodrilus hoffmeistert.
A highly significent multiple correlation
coefficient value was noted at depth A of SH (F = 7.09),

B of PG (F = 7.88) and B of SB ponds (F = 13.78).

f) Branchiura sowerbyt.

A significant value was recorded at B of SB

pond (F = 3.61).

The calculated values of simple correlation coefficients
between the faunal abundance and eight physico-chemical para-
meters of water; thus reveals, that the DO content and pH
valuﬁ showed a positive relationship with faunal abundance
wher%as temperature, COj, total nitrogen, calcium content and
orgaéic carbon content showed a negative relationship. The
phosghate content did not exhibit any specific relationship

with faunal abundance.

In the present investigation a significant multiple
correlation and coefficients between faunal abundance and
the above eight factors of water was found only at A and B of

SB pond.
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(vi) Populatior of Benthic Macroinvertebrates a

and some Chemical Paremeters of Soils

The relationship between density of macrobenthos, total
oligochaetes and pH, total nitrogen, and organic carbon content of
soils at the two depths (where the populations were mostly resticted)
of the ponds were calculated for the year 1976 and 1977 and the
results are shown in details in Tables 58, 59. Some highlights of

the results are stated as follows:

(n) Density of total organisms and chemical parameters

of soils

a) Total fauna and pH of soils.

The abundance of total organisms increased with the
increase of soil pH in all the depths of three ponds except at
depth A of SB pond. The relationship was noted to be at 5%
level of, significance at depth B in SB pond during 1976

(t = 2.29).

b) Total fauna and total nitrogen content.

" No specific relationship between the density of
total organisms and total nitrogen content of soil was

found.

¢) Total fauna and organic carbon content of soils.

The number of total fauna decreased with the increase

of organic carbon content of soil at depth A in all the three
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Table 58: Showing correlation coefficients between total
fauna, oligochaetes and pH, N/T and OC of soil
in SH and PG ponds at depths A and B

Pond Depth g t

Total fauna S pH A +0.0026 +0.012
" S N/T " -0.039 -0.1829
" S oC " - .0091 -0.042
Oligochaetes S pH " +0.003 +0.015
" S N/T " -0.011 -0.052
" S ocC " -0.011 -0.052
SH
Total fauna S pH B +0.272 +1.325
" S N/T " +1,.458 +1.458
" S ocC " +0.057 +0.268
Oligochaetes s PH " +0.399 +2.015%*
" S N/T " +0.838 +7.261%*%
" S oC " +0.281 +1.368
Total fauna S pH A +0.386 +1.987
" S N/T " -0.097 -0.461
*n S oc " -0.352 -1.75
Oligochaetes S pH " +0.228 +1.109
" S N/T " -0.116 -0.567
" S ocC " -0.141 -0.663
PG
Total fauna S PH B +0.301 +1.475
" S N/T " +0.061 +0.282
" S oC " +0.161 +0.762
Oligochaetes S pH " - .001 -0.006
" S N/T " +0.032 +0.147
" S oC " .. +0,152 +0.712

* Significant at 5% level ** gignificant at 1% level
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Table 59: Showing correlation coefficient between total

fauna, oligochtaetes and pH, N/T and OC of soil

at depths and B
Pond Depth ha t
Total fauna S pH A -0.052 ~-0.235
" S N/T " -0.501 -2.708*
" S oC " -0.432 -2.233%
Oligochaetes S pH " +0.021 +0.094
" S N/T " -0.111 -0.510
" S oC " ~0.002 -0.009
SB
Total fauna S pH B +0.44 +2.294%*
" S N/T " -0.301 ~1.475
" S oC " +0.223 +1.06
Oligochaetes S pH " +0.292 +1.421
.
" S N/T " +0.911 _+10.295**
" S ocC " +0.112 +0.519

-

* Significant at 5% level

** Significant at 1% level
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ponds, whereas a reverse relationship was found at depth B of
these ponds. The relationship was noted to be significant

at 5% level at depth A in SB pond during 1976 (t = -2.23).

(B) Density of Oligochaetes and Chemical Parameters of Soils

a) Oligochaetes and pH of soils.

In most cases the number of organisms increased
with the increase of soil pH. The coefficient was found to
be at 5% level of significance at depth A in SH pond during

1977 (t = 2.015).

b) Oligochaetes and total nitrogen content.

The density of oligochaetes decreased with the
increase of total nitrogen content of soil at depth A in all
the three ponds, whereas the number increased with increase
of total nitrogen content at depth B in these ponds. The

.
relationships was recorded to be at 1% level of significance at

depth B in SH (t = 7.261) and SB ponds (t = 10.29) during

1977.

c) Oligochaetes and organic carbon content of soils.,

The density of oligochaetes decreased with the
increase of organic carbon content at depth A in all the
three ponds but a reverse relationship was noticed at depth

B in these ponds,
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Thus, the nitrogen and organic content of soil showed a
negative relationship with the faunal abundance at A and a

positive relationship at B in all the three ponds.
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CHAPTER VI

DISCUSSION

During the present investigation the maximum abundance and their
diversification were found in SB pond and the lowest in SH pond, where-
as, the PG pond stood in between these two (Fig. 16). The gentle and
gradual slope with rich populations of macrophytes was possibly one of
the reason for the maximum number and forms of macrobenthos in SB pond.
The bottom contour of PG pcnd was characterizel by sharp slope at the
margin which gradually became less steep dewnward. A fairly good

growth of macrophytes was witnessed in the pond.

These factors helped to abode a large number of macroberthos in
PG pond. On the other hand the slope of SH pond was sharp and a poor
density of macrophytes was recorded at the margin (Figs. 2, 4, 6).

)
Thus, the number of benthic organisms was the lowest in SH pond.

The above finding agrees well with those of Adamstone (1924),
Rawson (1930), Dun (1961), Grimas (1965), Krishnamurthy (1966) and

Macan & Kitching (1972).

The average bacterial cell count revealed the Sk pond has the
highest number of bacterial cells in its sediment (Table 6). Harrel

(1973) noted that the population of bacterial cell in a water body
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influenced the alundance of macroinvertebrates since some
macroinvertebrates feed on bacteria. The highest bacterial populations
in the sediment of SB pond pcssibly enriched the faunal abundance of

the pond.

In the present studies it was found that the oligochaetes was
the major group determining the total bulk of the macrobenthos. Among
these worms, Limnodrilus hoffmeisteri was the aburdant species in all
the three ponds (Figs. 25, 26, 28, 29, 31, 32, 34 - 39). L.
hoffmeisteri is a pollution tolerant species and it thrives in water
receiving sewage effluents (Thut, 1969; Harrel and Duplechin, 1976;
Ali and Rashiduzzaman,1976). L. hoffmeisteri was thus noted to abound

in SB pond which receives sewage inflow and domesticwastes.

The abundance of most taxa and diversification of organisms were

recorded to vary inversely with depth in all the three ponds. The
o

highest number of macroinvertebrates with great diversification of
forms was noted at depth A (0.2 m) in all the three ponds. The number
and variety of organisms decreased as the higher depth was attained,
and at the deepest area (3 m) the faunal abundance was found to be
exceptionally poor (Fig. 16, Appendices 1 - 6). Juday (1922),
Rawson (1930), Humphries (1936), Eggleton (1937), Berg (1938),

Deevey (1941), Losos (1952), Dunn (1961), Sivertsen (1973), Solem

(1973), ali et al. (1978), and Ali et al, (1979) also observed that
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the abundance of macroberthos correlated inversely with depth. It
appears that, fresh supply of organic nutrients, high DO values,
low CO, tension, low orgenic carbon content in sediment and water, and
presence of rich macroflora population all possibly contributed to the
maximum abundance and variety of benthic invertebrates at depth A
(0.2 m). On the contrary Paterson and Fernando (1969a) found that the
average number of organisms and the depth was insignificant for all
groups than some of the chironomids in temperate water. They also
noted that the oligochaetes and mites wer - most abundant in a grass
substrate regardless of depth. Juget and Giani (1974) also did not
observe any relation between distribution of oligochaetes and depth of
water bodies. In temperate region the particulate organic matter under-
goes decomposition in summer, when water temperature is more suitable
for bacterial activity. The water turn over brings DO to the bottom
in autunn and spring. So depletion of DO takes place in winter due
0
to crust formation. In winter DO requirement of benthos was minimum
due to reduced physioclogical activities of the organisms. In the
tropics, however, one may expect continuous decomposition of organic
matters throughout the year and it gets accelerated during summer. As
the over turn in tropical ponds is negligible, the bottom water more
or less shows the accumulation of high CO», H2S, and low DO content.
The conditions of bottom become more derplorable in ponds, as seen in

the present study, where accumulation of organic matters exceeds
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decomposition. Thus the faunal abundance decreased drastically at the

greater depths (3 m) in all the three ponds.

In the present study it was noted that rainfall influenced the
distribution of oligochaete worms at depth A (0.2 m) and B (1 m) in all
the three ponds (Figs. 18 - 21). During summer and monsoon
oligochaete worms were found to decrease in number at depth A of these
ponds with simultareous increase at depth B (Figs. 18 - 21). The
above observation corroborates with the earlier investigations by
Goodbody (1961), Paterson and Fernando (196%a), Harrel (1969), and
Gupta (1976). During rain the run-off water carried organic nutrients
from the pond margins and adjacent areas to the deeper water resulting
in ar increase in bacterial populations. This attracted the worms to
the deeper depth. Some of the organisms were also carried froﬁ the
pond margins to the deeper region by rain water. This was clearly
demonstrated Ey L. hoffmeister: in SH and PG ponds (Table 42). These
ponds have sharp slope at the margin and a sudden drop in population of
L. hoffmeistert at depth A occurred during summer and monsoon with a
simultaneous increase in population at depth B in most cases
(Figs. 44 - 47). However, the populations of oligochaetes did never
increase at depth C as compared to A and B at any stage during the

investigation.

An inverse relationship was observed occasionally between the

populations of chironomids and oligochaetes (Fig. 20). Similar
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inverse relationship was also reported by Srivastava (1959),
Brinkhurst and Kennedy (1965), Harrel and Dorris (1968), Hruska
(1973), and Ali et ql. (1978). It has been noted that midge larvae
and oligochaetes feed on silt particles, bacteria, and detritus
(Hruska, 1973; Hynes, 1974; Harrel and Duplechin, 1976) living in the
same habitat. Harrel and Duplechin (1976) further recorded that
larvae of some chironomid species feed on oligochaetes. These factors
might cause the inverse relationship between the populations of midge
larvae and oligochaetes in the present investigation. However,

Gaini and Lucas (1974) did not find any competition between the

populations of chironomid larvae and oligochaetes in Lake Port-Bielh.

The population freshwater mussel, Lamellidens marginalis was
.recorded only from SH pond (Fig.27). This filter feeding species
prefers pollution free water. The SH pond showed less contamination
in comparison t® PG and SB ponds as indicated from chloride values of
water (Thresh et aZ., 1944 c.f.: Munawar, 1970, Sreenivasan, 1967) and
percentage of oligochaete worms in the population (Goodnight, 1973).

This possibly explains the presence of L. marginalis at SH pond.

The larvae of Chaoborus sp. were found to be restricted at C
(3 m) in all the three ponds (Figs. 17 - 19 and Table 19). Stahl
(1966) indicated that larvae of Chaoborus to be benthic during day

time, and they migrate vertically during night. Hamilton (1971)
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noted that larvae of Chaoborus live in deep and deoxygenated water.
Similar observations were also made by Deevey (1941), Northcote and

Clarotto (1975), Harrel et al. (1976), and Darlington (1977).

While conducting the investigation it was noticed that the
oligochaete worms did not show any specific pattern in seasonal
abundance. The peak growth period of these worms fell widely between
September and July (Table 22). On the contrary, Michael (1968b)
noted the maximum density of cligochaetes between January and April
in a pond near Calcutta, India. Limnodrilus hoffmeistert, the most
common species, showed the highest occurrence between December and
June. Branchiodrilus semperi exhibited maximum growth between April
and December, whereas, Branchiura sowerbyi recorded the highest
number between Bpril and September (Table 22). The above observation
is possibly due to the fact that these ponds were mostly subjected to
human interfefence which disturbs the natural reproductive and

nutritive behaviour of the organisms.

The molluscs, on the other hand, showed a more or less specific
pattern in seasonal abundance. The highest number of the organisms
occurred between June and October with the exception in SB pond
during 1976 when two peaks, the first in January and the second in
Octcber, were recorded (Fig. 23). Digoniestoma pulchella showed the

peak occurrence between May and October. Aloeimma orcula, the most
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common molluscs of SB pond, exhibited the peak between June and
October. However, in 1976 excluding the October peak A. orcula also
recorded a peak in January but its populations declined sharply in
February and March. VZviparus bengalensis, the most abundant snail

of SH and PG pond, was found to have the peak between August and
September and the lowest number was noted between November and April
(Table 23). A large number of dead shells of V. bengalensis was noted
to float in these ponds from January to March. From the above
observation it is presumed that the ring snail, V. bengalensis has one
vear life span. Further studies in the regard may be undertaken in
future. Michael (1968b) alsoc recorded the highest number of V.
bengalensis between April and October and the lowest between December

and February.

In course of the investigation a minimum occurrence of molluscan
species, Vivipmrus bengalensis, Digoniestoma pulchella in PG and SH
ponds and Alocivma orcula in SB pond was recorded during winter and
summer (Table 23). During the period a dense algal bloom was also
witnessed, The coincidence of the small number of these species
with algal bloom is an interesting phenomenon. A detailed study may
be carried out to ascertain any possible relationship between algal

bloom and the reduced snail populations.
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In the present study dry weight of macroinvertebrates, preserved
in 4% formalin for nearly a year, was done. Hownmiller (1972) noted
that the dry weight of oligochaete and chironomid larvae after
preserving in formalin 1% and 2 months decreased by 20 to 30% of its
calculated initial weight. The weight of different groups of animals
might also be affected differently by preservation. Thus the biomass
in terms of formalin dry weight as noted in the present observation
is an undervalue of the actual dry weight by an unknown amount. The

data may be used for inter groups and inter~ponds comparison only.

During the firgt and second year in SB pond the biomass of
oligochaete worms formed 77.8% and 68.2% of total standing crops at depth
A and 84% and 91% of standing crops at depth B respectively. In PG pond
nearly 85% of standing crops composed of molluscan species in two
depths, whereas the molluscs constituted more than 95% of standing crops

at depth A and’B in SH pond during the period of study (Figs. 42, 43).

Though the bulk of benthos in all these ponds comprised of

oligochaetes worms, yet the biomass of total organisms mainly composed
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of molluscan fauna (Figs. 17 - 19 and 42). The value of molluscs as
fish food organisms is to be established firmly with regards to common
fishes cultured in Bangladesh. Thus excluding the biomass of molluscan
fauna it was found that SB pond was most productive than the other

two (Fig. 41).

Kennedy (1966) observed that L. hoffmeisteri has no specific
breeding season. He further noted that depending on the productivity
of habitat breeding may take place throughout the year or be strictly
seasonal or show seascnal peaks in activity. Young (1974) found that
breeding of L. hoffmeisteri took place at low level for most of the
year and it intensified from Marck to July. In the present study L.
hoffmeisteri showed breeding season throughout the year as revealed
from the appearance of individuals belonging tc small size group in
all the three ponds. The peak breeding period in case was encountered
between March gpd July (Table 42, Figs. 44 - 49). Branchiura sowerbyti
also showed the breeding activity throughout the year with some gaps.
The peak was recorded between September and October (Table 42). The
irregular breeding pattern of these species was presumably due to the
reason that these organisms bred intensively in suitable condition

which was depended to a great extent on the external interferences.

In the first year mutual association between Branchiodrilus
gemperi and Dero digitata as reflected by rank correlation test was

recorded to be at 5% level of significance at A and B of SB and at A
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of SH ponds. 1In the second year the association among these two
species was noted to be at 1% level of significance at both depths of
SB pond, at depth A of PG pond, and at B of SH pond (Tables 43 - 45).
From the above observation it appeared that significant mutual
association exists between the two species, B. semperi and D. digitata.
Other species did not, however, exhibit any definite association among

them (Tables 43 - 44).

Physico-chemical parameters of water and abundance of benthic

macroinvertebrates.

The different physico-chemical parameters of water of the three
ponds were studied and described in Chapter III. The correlation co-
efficients between physico-chemical parameters of water and the faunal
abundance are noted in Chapter V and these relationships are discussed

in the following paragraphs.

]
Cook and Jahnson (1974) founcd that temperature of water has a

fundamental contributing influence on turn over ratio, as it affects
the metabolism of individual annuals. Macan (1961, '63) indicated a
number of ways in which temperature can affect the growth and life
cycle, and limit the distributional range of fresh water animals.
Berg (1938) noted that migration of bottom fauna in lakes greatly
depended on temperature. Paterson an¢ Fernando (1969a) observed
colonization of bottom macroinvertebrates in small impoundment was

accelerated by temperature. All the above observations were made
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in temperate zone. But in tropical region, the picture is just the
reverse. Srivastava (1956) noted that large scale mortality of bottom
organisms occurred in summer due to excessive heat. In the present
study a negative correlation between temperature of water and density
of total fauna, and oligochaetes were recorded at depth A of all the
three ponds and a good negative correlation was noted at A in SH pond
(total fauna t = -3,271, oligochaetes, t = -3.798) (Tables 46 - 51).
Hall et al. (1970) while working in temperate environment also observed
a steep reduction in average standing drops as water temperature
increased. It was observed in the present study that the increased
temperature resulted the formation of high amount of COp, depletion in
DO, and the presence of H,S (Table 4, Figs. 7 - 15). These factors were
possibly the reasons for the negative relationship between temperature
and the faunal density. However, negative relation of temperature with
faunal density was not observed at B in PG arnd SH ponds. This was
possibly due tﬁfthe fact that rains drove downward a large number of
organisms from the steep margins of these ponds and that the
temperature during monsoon was fairly high. However, Krishnamurthy
(1971) could not get a clear relationship between temperature and

distribution of arimals while studying the bottom biota of Pulicat

Lake.

In the present study the number of Branchiura sowerbyi decreased
with the increase of temperature and the species was found to thrive

mostly in autumn and winter when the temperature ranged between 15°
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and 25°C. Brinkhurst (1965), on the other hand, observed that B.
sowerbyi is a thermophilic species in North America. Harrel (1969)
also noted the maximum density of B. sowerbyi during months when water
temperature was high. The akove observation is logical since water
temperature in summer months of temperate region is nearly equal that
of the winter in tropical region. Thus thermophilic species on North

America becomes thermophobic in Bangladesh condition.

Mathew (1975) observed that water pH at 8.0 is favourable for high
rate of production. Hora and Pillay (196Z) have shown that pH range
7.0 - 8.0 is characteristic of good water suitable for fish cultivation.
In the present investigation a positive relation of pH with the abundance
of total fauna and oligochaete worms was also noted in all the depths
of the three ponds except at depth A of SB pond where a negative
relationship occurred. The positive relationship was noted to be at 1%

level of sign#ficance at A (total fauna t = 2.937, oligochaete

t 3.77) of SH pond and at B (total fauna t = 3.29, oligochaete

t 3.91) of SB pond (Tables 46 - 51). Despite the above observation
a negative relationship of pH with faunal abundance at A of SB pond

indicates that the effect of pH on the animal was likely to be

indirect one.

The importance of DO in the biology, physiology and abundance of
bottom organisms has been recognized by different workers (Brundin,

1950; Jonasson, 1969; Harrel, 1973; Hruska, 1973; Solem, 1973; Cook and
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Johnson, 1974; Giari and Lucas, 1974; Lang, 1978). Deevey (1941)
recorded that shallow lakes with eutrophic oxygen curve are more
productive of bottom fauna than other types. In the present
observation a positive correlation of dissolved oxygen with the
abundance of total fauna and oligochaete worms was noted in all the
three ponds. The relationship was noted to be at 1% level of
significance between DO and total fauna at A (t = 2.98) of SH pcnd,
and it was at 1% level of significance between DO and total fauna
bet wumw
(t = 3.23) and DO$oligochaete worms (t = 3.54) at B of PG pond
(Tables 48, 49). However, Limmodrilus hoffmeisteri did not show the
positive relation with DO at depth B of SH pond (Table 42) possibly

9} the speeies
owing to poor occurrenceAat depth B,

The carbondioxide and organic carbon content of wate; showed
negative relationships with the tctal density of all the organisms
(Tables 46 - 51). For example, a highly negative relationship at 1%
level of significance was encountered between organic carbon and
density of macroinvertebrates, oligochaetes, and the dominant species
of oligochaetes at depth A and B of SB pond and at A of SH pond

(Tables 46, 50, 51). The negative values at 5% level of significarce
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were also noted between oligochaete worms and Limmodrilus hoffmeisteri
and organic carbon at depth B of SH and PG ponds (Tables 47 and 49).
Bll these results showed that the faunal abundances studied were
greatly minimised as the organic carbon content of water increased.
The total nitrogen and calcium content of water also showed a negative
relationship with the density of total organisms as these were found

to be related directedly to the amount of organic matters present.

The significant values of multiple correlation coefficient for
total organisms were calculated at depth A and B of SB pond
(Tables 56 an¢ 57). It seems that the physico-chemical parameters of
water at SB pond were favourable for the high production of benthic

organisms.

soil characteristic and abundance of macroinvertebrates.

Some physico-chemical aspects of soils of these three ponds and
.
their relationships with the faunal abundance were studied in Chapter IV
& V. In the investigation the higher density of orgarnisms was recorded

at depth A in sediment with fine grains.

The number of macroinvertebrates was noted tc decrease at areas
with coarse-grained mud. On the other hand, Cook (1975) noted that
coarse grained glaciolacustrine sediments were capable of supporting
higher benthic stocks than more flocculent, fine-grained muds. How-
ever, Giani and Lucas (1974) did not find clear relationship of faunal

N

abuncance to grain size of the sediment.
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The growth of high benthic populations was observed at depth A and
B of SB pond with the soil pH ranged between 5.9 and 6.9. The depth A
of SH pond, however, did not support rich populations of
macroinvertebrates under almost similar condition. The abundance of
oligochaetes as well as other macroinvertebrates was noted to decrease
as the soil pH turned more acidic. At depth C the soil pH was highly
acidic in all the three ponds (Tables 10, 13, 16). Benthic population
at this area, therefore, was negligible (Fig. 16). Banerjea (1967)
in his studies considered both highly acidic and alkaline conditions of
soil undesirable for fish growth. Schaeperclaus (1933) reported that
the slightly alkaline pH of soil and water in a fish pond was favour-
able for high prcductivity. On the contrary, Khalaf and Ghabbour
(1963) observed that soil pH has no relation to the distribution of

megadriline oligochaetes in Egypt.

The nitro&en is present in pond sediment mostly in organic forms
such as aminoacids, peptides, and easily decomposable protein called
available protein and may be regarded as an indicator of productivity
of the water body (Banerjea, 1967). Mortimer (1938) stated that the
lakes in English Lake District could be arranged in order of their
organic productivity perhaps best represented in the nitrogen content
of their mud. But Stangenberg (1949) could not corroborate the above
statement of Mortimer (1938) when dealing with lakes and ponds of

Poland. Lellak (1966) and Sumitra (1973) did not find any correlation
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between nitrogen content and productivity of water bodies. 1In the
present investigation the nitrogen content and the faunal abundance
did not show any specific relationship. The nitrogen content was noted
to be high and nearly equal in the sediment of PG and SB ponds

(Tables 11 - 16), But faunal abundance was observed to be higher in
SB pond than that of PG pond (Fig. 16). On the other hand the
nitrogen content of SH pond was found to be the lowest among the three
ponds and the pond supported the minimum number of organisms

(Tables 8 - 10, Fig. 16). It was noted further that the nitrogen
content was the highest at depth C in all the three ponds where the
populations of benthos were negligible. And the nitrogen content
showed a negative relationship with the faunal density at depth A,

whereas a positive relationship was noted at depth B in the three

ponds.

It was observed that SB pond contained the highest amount of
available phosphorus in its sediment than the other two ponds. The
number of benthic populations were also the greatest in SB pond.
Banerjea (1967) in his study observed "In the range of 3 - 6 available
phosphorus (expressed as mg P05/100 g of soil), out of 27 ponds,

26 were of average production, in the range of 6 - 12, out of 18 ponds,
14 were productive, 2 average and only 1 unproductive, whereas ponds
with available phosphorus above 12 were all productive." The avail-
able phosphorus content of SB pord ranged between 7 and 17 (expressed
as mg P205/100 g of soil) and the pond (sB) found to be highly

productive. among the three ponds. -
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similar to Cook's (1975) observation, a negative correlation
between organic carbon in the sediment and faunal abundance was obtained
at depth A of the three ponds (Tables 58, 59). But a positive correla-
tion between organic carbon with total fauna and oligochaete fauna was
observed at depth B. This may be attributed to the fact that during
monsoon water current washed organic matter from depth A and adjacent
areas anc accumulated below at the region of depth B which is less
steep. The fresh supply of organic matter at B increased the bacterial
population which attracted the oligochaete worms at this area and thus
their number was increased. Some macrofauna were driven to deeper
areas by water current which further increased their number. But
conversely organic carbon content of water recorded a negative relation-
ship (Tables 46 - 51) with oligochaete fauna and total faunz at B.
This was possibly due to the fact that the organic carbon content of
water at B decmeased during rainy season as rainfall cut down the
temperature which retarded the bacterial activity. The increased

i

oligochaete population also minised the size of bacterial populations
thus the bacterial activity was further reduced. Nevertheless, the
annual average content of organic carbon in the sediment showed a
negative relationship with faunal abundance in all depths of three
ponds. On the other hand McLachlan and McLachlan (1971) while working
on a newly created tropical lake in Africa did not find any correlation

between chironomid biomass and percentage of organic carbon in
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littoral area whereas they observed a positive correlation in profundal
zone during winter. Lellak (1966) also could not observe any correlation
between the organic matter of mud and biological production of pond in
temperate zone. However, a considerable area at greater depth of these
ponds thus remained almost barren possibly due to deficiency of
dissolved oxygen, abuncance of carbodioxide, and presence of hydrogen
sulphide gas caused by bacterial breakdown of the huge organic matter

accumulated over a long period of time.
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Appsndix 3 ugnﬁluguagnggsgggngggg
maeroinvertsbrates at three depths in PG pond for the year 1976,
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at three depths in PG pond for the year 1977.

Appendix 4 R Showing the abundance per meter square of different groups of benthic macroinvertebrates
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15136
13860
3476
11176
8624
13112
8316
9768

1672
1012

39
- - Ly
uy

- - 396
88 - 616
1012

- - 88
- - 88

1672
1012

g
Ly
L)

396
70k
1012

88
88

176

§ 418Uk

33704

25906

20680 r
31900

L2548 _
PYRIAN V
40392
33880
3766k
36652
22792
27764
26840
21208
40128
22000
23672
10576 A
14256 ._

-

Ay
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Appendix % 3 Showing the alumdance per meter square of different groups of bentlde
macroinvertebrut:s at thres depths in SB pond for the year 1976.

A . B c

ouhnon.-ns»non.—~,ghﬁa.—53-3507.-88.—!.-35-._58:_0? Total §01130-eiChiro=eiHollu-.j0Otheri Total 0ligo-. fChiro=.Chao-.{Other]l Total} Total

15.1e76 W62 - 1364  15%00 - - 1364 M - 5763% 1188 220 220 W0 2068 220 - 88 220 528 602%

> 0e1.76 36722 a@ﬂm k X3 2860 - - 2640 - - 47326 836 3 - 1726 11 260 132 - M wo 48910

£ 15.2.7% 0560 1850 - 5920 - 20 520 - 220 64010 5900 85 - - 63 W0 - - - Wwo 71280
T 15.3.76 312 8920 - 10920 = 30 8790 - W0 60660 2120 1720 = - B - - - - - 64500
To 1576 816 1016k 352 220 - W W9 - - 72%6 - - - 968 968 - - - 1R 12 73866
S 76 2780% 12v2 B30 19890 - - 12900 - -  M016 660 8% W - 1558 88 88 260 - W0 760k
£ 48.5.7% 2pp 906k 176 1hI0 3168 26k 1226 - 176 5165 26k - - 8 s 88 - - - 8 5236
.m 0.5.76 10340 264 88 212 1M - 3608 | W 44 184 836 132 88 88 My - - - - - 19888

m 16.6.76 1144 W - 88 - - 1056 - 88 2420 18260 572 220 1212 2026+ 88 - - = 88 22792
m 30.6.76  6512- 2420 P8 08  180% - 1012 W M 12452 10824 11267  1h52 2200 25738 - - - - - 38188
S 15.7.76 32560 264 352 264 26k - 33k - - 37048 1124 1056 136 MWy 16588 - - - - - 53636
31e7.76 220 6996 176 1892 W 220 380 - - 104828 1012 M4 L & - JE 1188 - - M - W 11660
16.8,76 33 Wy - 220 - 132 800 - - 4620 L66h 3168 32 26 8228 - - - - - 12848
318,76 1476 13112 4276 352 6368 - 7292 W - BU20 11396 396 528 M 12366 - - - - - L8784

” 15.9.76 L4888 27016 968 528 W - - - - 30W 19712 220 92k A8 21604 - - 12 - 12 N80
fh .9.7% 616 136+ 132 704 8% 08 2200 - 308 6k 8272 - 176 8 87% - - 88 - 88 15312
D a10,76 17248 396 3168 220 1100 - A8 12 132 23k 2068 - 12 - 2200 - - - - - 25k

T P76 25072 20 - - - 704 - - 27192 2330 = o - 2 - - - - - 44126
PR AR By W Wt I D ot BEER A & C o - 1oc 1w
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Appendix 6 @ Showing the abundance per meter square of different groups of benthic macroinvertebrates
at three depths in SB pond for the year 1977,

—

: A B c
Pates “_mﬁmon. {Chiro~f Mollu-,iMitesiPlano-.] Odona-iOstracodafleech jOthersiTotal §011igo=-.§Chiro-.iMollu-,fOthersfTotal}Origo-,]Chiro-.fChao-jOtheriTotall G,Total
19.1.77 13216 19976 - 1320 - - 572 - 132 35212 16104 6028 616 Y 2272 - - - - - 58004
S1%.2,77 20970 L8 - 528 - - 264 196 572 67258 16500 8316 - My 24860 - - - - - 92118
..mmm.m.s 10912 32912 M 200 - - 32 - - ok 11352 3520 - - e - - - - - 59796
m 15.3.77 15310 55000 - 6028 - - 70k 264 M4y 77352 1408 - - W 1452 - - - - - 78804
$30,3.77 4840 31196 - 6820 - - 660 - 26k 43780 220 - - - 220 - - - - - 44000
..twm.r. 77 5588 34540 88 23930 - - - 88 - 64284 8360 17292 - 132 25784 - - - - - 90068
Mmo.f 77 43032 26k 176 1ML - b B8k - - 59840 132 - - 48 616 - - - - - 60456
m 9.5.77 31768 308 358 358 - - 2728 L. - 35520 - - - - - - - - - - 35520
m 31.5.77  31k60 - 440 792 396 - 70 132 M4+ 33968 968 - b - 1012 - - L - L 3501%
m 22,6.77 35376 ) 1232 792 1056 44 - 2200 L - Lo7uk 9416 616 88, W 10164 W - - - = b 50952
707:776  24k6L 132 1892 2156 Ll 88 1364 132 - 30272 19536 = 572 - 20108 - - - - - 50380
3047477 352 Ik 4752 176 - - 88 - - 5412 17204 - s 132 17380 - - - - - 22792
18.8.77 8492 - m%o 8932 88 88 5148 - W, 29392 21516 - 968 My 22528 - - Ly L 88 52008
9.9.77 25652 88 1408 176 264 88 1672 - - 29348 23012 - 660 W 23716 - - 352 352 704 53396
30.9.77 42328 - 1672 264 176 - 836 - - 45276 23936 U4 88 - 24068 - - - - - 6934k
14,10.77 24205 4k .o132 - - 4 Yy - - U464 21824 44 - 88 21956 - - - - - 46420
31.10,77 L6464 308 396 - 220 - 528 - - 47916 20504 220 132 - 20856 - - 264 264 528 69036
15.13.77 26972 396 92k Ly - 88 Ly Ik 4 28556 12188 308 693 L 13233 - - 1 R 88 41833

22,12.77 1012 10296 Lo 308 - - - 132 - 12188 6688 5412 - - 12100 88 - 1320 4452 £u52  25T%6
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)y A Appendix 7 ¢ Showing the weight of mwnnﬂ.wso groups of macroinvertebrates in m\sm

at depths A, B and C of SH pond for the year 1976.

Dates m - 2 ¢ Grand

§011go-+ §Chiro-. §Mollu~, | Ml tesiOstra~. I Plano-. fLeechjOdona-. §Othersl Total §011go-.iChiro-.iMollu-,JOthersTotal §Oligo-.iChiro-.iChao-.} Total Total

S 10.1.76 7.123 <13 2,02 -~ .- - 09 - .082 9,45 ,008  ,006 1,27 W05 1,33 .68 026 06k  ,777  11.56

..m 10,2,76 7.71 2,07  2.38 - 009 - - - .23  12.39 .008  ,00% 4,36 = - 4,36 - .053 .03 .08 16,84

T 9:3.76 175 2,56 42,19 - .007 - 069 - .13 46,706 ,01 - 3.92 - 3.93 - - - - 50,64

‘ m 514,76 2.42 1,69 6,47 - .002 - - 3 .106  10.99 .12 - - - 0.12 - - - - 11411
g 7.5.76 1,21 .19 4,998 - - - - W - 6,868 .0193 - - - ,0193  .0299 - 012 042 6.93

2 2645.76 .01 - 21.47 .0007 - - - - - 21.48 1.82  3.52 292.51 .132 297.98 .0001 - - .0001  319.46

§ 1676 02 - 91.67 - - - S - 91,69 .08 - 513.26 -  513.3% .053 - - | .053 605,08

,UM 25.6,76 1.12 07 . M2 - - - - 46 - 2,07 .12 Ol 425,09 - 425,25 .05 - .03 .08 427.40

£ 12726 . w09 mt - - - - W73 001 38.77 .02 - 62.96 -  62.98 .05 - O .09 101.84
26.7.76 .10 .13 40,20 - - - - W3 A6 B1,.32 6,17 .25 410.8 - 417,22 - - .02 .02 458,56

10.8.76 .28 .ow. 4,97 - - - - - .38 5.66 8.38 - 48,05 - 56,43 .008 - .07 .08 62,17

. 25.8,76  ,005  ,106 “mm.mm - - - - - - 89,07 .32 - 154,96 - 155.28 .05 05 L0199 12 2WhN7
, 1049.76 .01 - 43,12 - - - - .09 - 43,22 2,96 .09 319.7+ .08 322,87 - - .02 .02 366411
. 25.9.76 .07 - M4,09 - - - - 33 - 249 6,58 - 319.77 - 326,35 .008 - .01 .018  350.86

, 10.10.76 .98 .21 W9.75 - - - - - - 150.9% 1.81 - 210.1 - 211.91 - - .01 .01 362.86
25.10.76 .08 - 17.98 - - - - - - 18,06 2.93 «17 274,67 - 277,77 01 - .08 09  295.92

2%,11.76  13.08 .36 14,29 - - - - - - 27.73 1.81 .27 80,44 - 82,52 - - .08 .08  110.33

11612.76 5,61 52 3.85 - - - - - - 10.45 .89 50 37.58 .02 38,99 .55 17 .36 1.08  50.52

| 27.12.76 11.75 1,63 48,92 - - - - - .16 62,46 .3 o2 23.39 23,93 .04 o1 .36 .51 86.89

e - — e T AN T L, e R o=
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Appendix 8

¢ Showing the weight of different groups of maeroinvertebrates
in g/m? at depths 4, B and C of SH pond for the year 1977,

- 316 -

Dates m - B MMM”M
1011go-. IChiro-. §Mollu~. jMitesfOstraco-. { Plano-. i LeechfOdonatajOthersf Total § 'Oligo=-.fiChiro-.iMollu-,{OthersiTotal §011go-.iChiro-.§Chao-.i Total
13,1477  10.1h 2.1 46,00 - - - - A9 59.2% .5 .37 2411 - 3,02 .05 - - .05 62. 31
10.2,77 7.30  5.98 12,95 - .01 - b2 2.52 29,18 0% 1,38 40,30 .09 41.82 .05 .29 O ,38 71.38
23.,2,77 6.70 5,55 150,31 .00005 ,005 - - 2,97 165.65 .4 .85 63.00 - 64,25 .001 .18 .08 .26 230.16
1Me3.77 1,55 1,62 2,33 - - 09 - «39  5.98 2,49 WO 150,48 .13 153.5 - - - - 159.48
2543.77  3.05 1.09 16,45  ,009  .0005 - - .21 20,81 .39 .25 46.92 - 47.56 - - O 04 68,141
Y.4.77  10.13 1.09 17.95 .0002 - 07 = 29 29,53 .30 32 19.53 - 20,15 .02 - - .02 49,70
284,77 1.5 .87  105.66 .02  .002 -bowe - 10846 1,29 .3 68,97 .06 70,66 .08 - O 12 179024
7.5.77 2,50 .32 192,41 - - - - - 195.23 1.82 «10 46.77 06 48,75 - - o1l o1k 24k, 12
28.5.77 .04 %08 37,97 - 0007 - 147 - 39.56 2.39  .116 22,51 .04 25,05 - - 01 .01 64.63
29.6,77 .02 .01 46,06 - - - ok - 46.53 3.92 .08 193.17 .02 197.19 - - .03 .03 243,75
60777  7.30 .10 376.87 - - - .25 - 384,52 7.80 - 240,26 .0009 248,06 - - .05 .05 632.63
26.7,77 3.05 .05 77,64 - - - N - 180.74 2,66 - 225,90 - 228,56 - - - - 409,30
12.8.77 5.00 .14 umm:m - - - .85 - 158.17 2.27 .08 Mt - b1.49 - - 068 .068  199.73
5¢9.77 3.63 - 235.13 - - - - - 238,76 1.84 .03 535.52 - 537.39 - - 034 034 776,184
26.9.77 2.56 - . 468,64 - - - - - 471,20 3.7 - IS D 18,49 - - .068 ,068 889,76
11.10.77 .99 <03 1898.06 - - - " 1899,08 5.81 - 732.99 - 738.80 - - - - 2637.88
25.10.77 6.81 .2k 553.7% - - - - - 560,78 6.57 - 365.9% - 372.52 - - 25 .25  933.55
M.11.77 3.70 .05 H1.35 - 002 - 235 - 545 6,29 © .01 266,11 .08 272,49 - - 07 .07 618,01
12.12.77 7.45 .2 77.61 - - 09 1,39 - 86,73 1.6 .5 127.6 - 129,56 - - 2k 24 216,53
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1
¢ Showing the weight of different groups of macroinvertebrates
in g/m° at ‘depthsA, B and C of PG pond for the year 1976.

Dates A 2 ¢ Grand
01igo-. §Chiro-, {Mollu-. I Ml tesiOstraco-, { Plano-. {LeechfOdonatafOthers! Total § 0ligo-.iChiro-,f§Mollu-.f§OthersfTotal §01igo-.{Chiri~,iChao-}OtheriTotaliTotql
ke1.76 5.47 1.17 36.63 - - - - - - 42,27 1.03 149 - 013 1.19 .026 .06 - 2.11 2,2 46,66
2%4,1,76 9,18 1,47  17.71 .00095 .228  ,0017 - 066  ,067 28,72 .03+  ,096 - .0017 .1317 .018%  ,026 - L0057 .050 28,90
742,76 14,30 2,20 3.43  ,0040 .0243 - 048 8184 042 20,91 L0462 ,78 - «0017 .827 - - - - - 21,73
133,76 5.92 2.65 2.28 .,00096 ,000% - - 27 20 11432  1.23 .51 - «176 1,916 .0088 .026 - - 03% 13,27
74,76 9.08 - 7.92 - - - - - 264 17,264 ,8873 - - - .48 - 18.70
30.4.76  10.84 - 8,50 - - - - - «029 19,369 .63 - - - .63 - - - .072 ,072 20,07
15.5.76 4732 .1386 9.17 .0035 - - .06 - «126 9.97 .78 - - <0101 9901 -~ - - - - 10,76
24.5.76 1,178 3142 ,275  .0031 - - -, +2508 1,936 3.95 3.62 - - - 3.6231 - - 03 - .03 7,60
10.6.76 ,0211  ,0083 - - - - 264 14,0032 .79 2,08 9,01 1.29 .156 017 10.47 ,0035 ,0228 - ' - 026 12,57
22,6,76 JMh9 - 1.86 ,0032 - - - 396 - 2,70 5,70 182 6,696 - 12,57 ,0037  .037  .O405 -  ,091 15.35
7.7.76  1.60 .08 21,39 - - 039  .069 - - 23.17 9,05  .1082 11,99 .23 21.37 ,0083 - .0k2 - <05 4,59
22,7.76 11,91 .27 62,43 - - - - o3 e17  75.17  5.49 1496 10,20 - 15.839 - - .286 - .28 91.29
5¢8.76 6,70 .15 57.45 - - - - - <19  64.M5 2,70 057 20,95 - 23,70 - - 014 - .01 88,16
22.8,76  1.2% .22 59.13 < - 066 - 2.88 - 63.53 © 3.3+  .132 57,01 843 61,32 - - o154 - «15% 125,00
7.9.76  8.10 $2752 103.31 - - 0132 - - - 111.70 4,92 .30 77.57 145 8424 - - .06 - .06 196,01
22,9.76 3.29 - 17.67 - - - - «38, - 21.3% 4,06 - 99.52 - 103.58 - - .08 - .08 125,01
710,76 1,17 - 170,54 - - - - o0 - 172,11 2.62 - 124,99 - 127,61 - - .08 - .08 299.80
22,10.76 2,05 - 13145 - - - - «39 - 133.89 11,70 - 179.53 - 191.23 - - 12 - .12 325.2%
7.11.76 5.4 - 13344 - +013 oM - 1.3 .09 140,74 11.79 - 67.78 - 79.57 - - .08 - .08  220.39
9.12,76 12,39 =~ 169.92 - - - - ol - 182,72 1.289 - - - 1.289 - - .088 - .088 184.10
22,12.76 32,67 ,0101 101.87 - - - - 2.6 - 137.19 7.87 - - - 7.87 - - 425 - J25 145,49
y S —— —— 3 R TS S T =
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Appendix 12 : Showing the weight of different groups of maproinvertebrates
in g/u? at depths Ay B and 0 of SB pond for the year 1977.

|
A B c.
Dates ” Grand
0ligo~e [Chiro~, iMollu~-,iMi tes JOstra-.fPlano-,LeechiOdon-,10therf Total | Oligo~,jChiro-,iMollu-.fOtherl Total J0ligo-.iChiro-.§{Chao-.§Otherl Totall Total

19.1.77 92,8 9,98 - - 009 - - - 5% 103,33 41.68 3,01 2,52 ,0004% 47,21 - - - - - 150,54
We2.77 35,7 23.71 - .006 ,005 - 02 - 2,05  $1.49 52.92 3.4 - 03 56,35 - - - - - 117.84
28.2.77 20.25 19.7% .17 009 004 - - - - 40,17  27.3+ 2.1 - - 29.4 - - - - - 69.62
15.3.77 29.85 25.3 = 05 .09 - 25 - .5 56,04 .16 - - .01 .17 - - - - - 56.21
3003.77 7,72 12,16 - 05 .05 - - - 55 20,53 .01 - - - .0 - - - - - 20.5%
8.4.77 4,02 14,5 2,28 ,05 - - 13 - - 20,98 13,57 3.63 - A7 17,67 - - - - - 38.65
29.4.77 7.2 .10 1.88 .02 .0l - - ol - 72.65 .01 - - " L,009 ,02 - - - - - 72,67
9.5.77 8.96 .16 k.15 ,00007 .02 - - - - 13.29 - - - - - - - - . - 13.29
31.5.77 24,52 - 2,64 .,001 ,006 12 09 - «13 27.51 1.95 - 24 - 2.19 - - .009 - 009 29,71
22,6477 37.k2 W3R 3.88  .,002 ,01 .01 06 .8 - 42,50 23,31 - JM9 - 23.80. .01 - - - 01 66,31
7.7.77  S4.11 .03 11.69 .02 .01 .01 25 81 - 66,93 52,53 - 3.71 - 56,24 - - - - - 123.17
30.7.77 .02 .02 26.55 .0003 .0007 - - - . 26,60  35.46 - 25  ,138 35,85 - - - - - 62,45
18.8,77 9.4k - 52,71 .01 O .02 - 66 .15 63.07 46,71 - 6.11 .39 53,21 - - .01 - #01 116,29
9¢9.77  15.29 .05 7.46  .0002 ,01 .06 - 73 -~ ° 23,60 53.68 - 3.06 .1 56.84 - - .08 - .08 80.52
30.9.77 26,9 - 7,68 0004 ,007 .04 - - - .63 66,52 .01 Ao - 66.9% - - - - - . 101.56
1%4.10.77 50.82 .01 k77 - .0003 - - oM - 55.9% 45,78 .01 - .01 45,80 - - - - - 10174
31.10.77 22,7 oWk k02 - L0005 W05 - - = 26,92 366 .09 W71 -~ 354 - - W06 - .06 624k
15.11.77 41,89 .16 5,02 .00008 - - 07 69 - 47.83  31.11 .13 1.98 .08 33, - - 01 - .01 81,14
22,12.77 1.25 3.18  2.98 .002 - - .19 - - 7.60 16,2 1.56 - - 17.77  .008 .02 o - .37 25.74






