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1. Objectives

1 To assess the composition, distribution, abundance and diversity of

phytoplankton and zooplankion.

i} To study the composition, distribution, abundance and diversity of macro
and micro and meo benthic organisms (inverebrates) including the insect

fauna.

1) To study the water and sediment guality ol the study area

)  To assess the relationship of plankton and benthic fauna in relation o the

water and sediment quality of the system.

1. Abstract of the project proposal

The Kole wetlands of Kerala are unigue in the context of the diversity of fish and other
faunal resources (Sujana and Sivaperuman, 2008). In this context, the Kole wetlands
Iving in the Veliamkode and Maranchery panchavats in the Malappuram district having
an area of 500 acres is an important wetland habitat, On a survey of the area, it was seen
that, the portion of the wetlands in the Maranchery Panchayat were occupied mainly by
migratory waterfow| in large numbers, while that in the Veliamkode panchayat (about
2006 acres) is under paddy cultivation using chemical fertilisers and pesticides. The two
are separated by an earthen bund and most of it is under private ownership. Further the
wetlands of the Maranchery panchayat do not give much monitory benefit to the
community except the meager amount obtained through fishing.

In view of this, the Kerala State Biodiversity Board has initiated productive measures io
enhance the social structure of the people by strengthening the biodiversity of the
Vehamkode and Maranchery panchayats through beneficial economic uses of the wetland
habitits. This is being done through sciemtific fish, duck, vegetable and homestead
farming and management practices as well as introduction of organic farming and
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agriculture methods for improving livelihood condition of the communities in the area.
This would require the survey of the existing biodiversity of the Maranchery wetland and
also its regular monitonng for effectively managing such ecosystems for the benefit of

CONTIIHOE TR,

Therefore in view of the above, assessing the abundance and diversity of plankion and
benthic fauna in the Maranchery wetland is of prime imporlance in understanding its role
in the fertility and productivity of the svstem for managing it for the diversified and

sustainable utilization for human needs,

3. Background of the project

The Kole wetland lving on the Veliamkode and Maranchery panchayats in the Malappuram
district having an area of 300 acres 15 an important wetland habitat (Fig.1). On a survey of
the arca, it was scen that, the portion of the wetlands in the Maranchery Panchayat are
occupied mainly by migratory waterfow] in lorge numbers, while that in the Veliamkode
panchayat (about 206 acres) 15 under paddy cultvation using chemical lertilisers and
pesticides, the two are separated by an earthen bund. Measures were taken 10 enhance the
social structure of the people by strengtheming the bodiversity of the Veliamkode and
Maranchery panchavats through beneficial economic uses of the wetland habitats. So,
evolving the current ecosvstem based comprehensive monitoring programme for the largest
wetland ecosystem of south India is really important in the context of management and

conservation objectives,

4. Literature Review

Wetlands are defined in various ways. Cowardin ef af. (1979), defined wetlands as lands
transitional between terrestrial and aquatic svstems where the water table is usually at or
near the surface or the land is covered by shallow water. This definition is widely
scoepted by wetland scientists of the United States and 15 also used in India (Mitsch and
Gosselink, 1989). A broad definition of Wetlands of South and West Asia is given by
The Asian wetland Burean (1991). Maltby (1986) aptly described Wetland as water
logeed wealth. Another simple definition is that the wetlands are areas where for pant of
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the vear atleast, water stands naturally from 2.5¢m to around 300 cm  Wetland is defined
difterently by individuals or agencies depending on the objective and need like Ancn
(1994), WWF (1987) ete. Anon (1994) defined wetland as all submerged or water
saturated lands, natural or man-made. Intand or coastal, permanent or temporary, static or
dynamie, vegetated or non-vegetated, which necessary have g land-water interface,
Cowardin ef al (1979) gave an idea on the classification of wetlands and decpwater
habitats of the United States. Keddy (2000) classified wetlands as six basic types. He
described wetland as a shallow water community as those dominated by truly aquatic
plants growing i and covered by at least 25cm of water. Status of wetlands of the world
were reported by Maltby and Tumer( 1983). According to them about 6.4% of the total
land area in the world is estimated as wetland area. Biotic control of wetland hydrology,
gspecially by wetland vepetation was studied by Gosselink of af (1984). Sttus of
wetlands in India here assessed by Anon (1990) and by Garg (1998).The naticnwide
wetland inventory carried oul by Garg (1998) reveals that there are 7.6 million ha of
wetland units in the country of which 4.0 million ha are coastal wetlands and 3.6 million
ha are inland wetlands.

Agencies like IUCN surveyed the extend of wetlands in India and was reporied by Scott
(1989}, An estimate of the wetlands in India was also made by Thingran (1991). The
Ministry of Environment and Forests, Government of India {1990) has estimated that 4.1
million ha area (excluding paddy fields and mangroves) is occupied by different types of
wetlands in India. India's wealth of inland wetland include both natural as well as man-
made wetlands. According to Sinha and Mohanty (2002) India's land area under man-
made wetlands is about 1.8 times higher than its area under natural wetlands. It is
cstimated that in Kerala 25.72% area of inland wetlands are man-made (Nair and Sankar,
2002). The wetland of Kerala has been studied by Abdul Aziz (1990) who made a
detailed study on certain wetland ecosystems in Kerala, The environmental degradation
of Velloyani fresh water wetland in Nevyatinkara taluk, the Shasthamkona freshwater
wetland in the Kunnathur tafuk and Ashtamudi estuarine wetland in the Karunagappally-
Kunnathur taluks of Kerala were discussed in detail. Other important contributions on
wetlands of Kerala were given by SAC (1991). Mair er el (1993), Nair and Sankar
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(19493, Sankar ef al. (1998) and Nair ef af, (2001), Details of wetland area in Kerala have
been provided by Nayar and Nayar (1997). Vanious threats faced by, wetlunds of Kerala
and its impact and the need for their conservation were studied by Nair {1998). A geo-

morphological classification of wetlands in Kerala were also given by Nair and Sankar
(2002). They considered wetlands as important habitats for fish and wildlife species,
g luding rare and endangered birds.

Kurup (1996) made a survey of coastal wetlands of Kerala The distribution of
mangroves, a complex wetland ecosystem, in Kerala had been worked out by
Hashal 1991). Mohanan (1997) siudied the mangrove ecosystem and estimated the
mangrove area in Kerala to be about S0km®. A fragile ecosysiem study in Mear East
countries 15 discussed by Kassas(1998). The study deals with a major namral hazard of
that fragile ecosystem namely desenification. Abbasi (1997) worked on the wetlands of
Indha, their ecology and threats to them. There are some specific reports from the Kaole
wetlands (Johnkutty and Venugopal, 1993; Sujana and Sivaperuman, 2008; Ahmed Ali,
1987)

The kayvals of the Kerala coast are mostly separated from the sea by elongated sandbars
and based on this they can be treated as “coastal lagoons”. Since perennial rivers debouch
it the sea through these water bodies, making the system compound, these can be
considered as lagoonal-estuaring systems, or partially mixed estuarine systems (Biggs,
1978). The available literature mainly pertains to the ecological characteristics, seldom
taking into consideration the interrelationship with the fishery, Several repons are
available before the construction of the Thannermukkom barrage, on the flora and fauna,
and the soil and water quality emanating from the University of Kerala, Cochin
University of Science and Technology, CMFRL, National Institute of Oceanography, etc,

Most of the research on the ecology and fisheries of the Vembanad backwater in
Ruttansd was conducted dunng the pre-impoundment phase ie, before the commissioning
of the Thanneermukkom barmage. The Cochin backwaters and its incoming rivers
constituting the northem wing of the Vembanad backwater was the major area of interest
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w the researchers. Due to this, the lterature based on studics extending up to the
seuthern tp of the lake near Allappuzha is miher few. Some of the works are highlighted
here. An sccount of the formative history of the Vembanad backwater was studied by
Rasalam and Schastian (1976). Gopalan (1983) has presented a comprehensive sccount
of the history of reclamation and the consequent shrinkage of the backwaters, especially
the Vembanad bockwaters. Similarly under the Indo-Dutch Collaborative Research
Project on the Water Balance smdy of the Kuttanad Region, various aspects of the
ecology and fisheries of Vembanad lake were investigated and reported (Anon., 2001).
Sarala Devi et af (1991) elaborated the coexistence of different benthic communities in
the morthern limb of Cochin backwaters, Nair o af (1983) gave an account on the
population dynamics of amphipods in Cochin backwater area. Devassy and Gopinathan
(1970}, Kurian ¢f af (1975), Desai of of (1967) and Gopalan et al (1987) undenook some
of the investigations on the benthic fauna extending nght from Cochin 1o Alappuzha.
Sarala Devi et al. (1979) and Unnithan et al (1975) documented the effect of organic
pollution due to industrial pollution on some water guality parameters in Cochin
backwater. Remanai ¢f @l (1980) studied the quality of sediment in Cochin backwaters
in refation to pollution aspects. Investigations on the distribution and abundance of fishes
of Vembanad lake extending from Cochin to Alappuzha have been done by a number of
workers, Pillay (1960) made a record of the distribution of the Hilsa ifisha in the lake.
Shetty (1965) made 1 comprehensive description of the fishery practice along with a
listing of the commercially important fish and prawn species of the Vembanad lake,
Kuttyimma (1980) assessed the distnibution and abundance of prawns and prawn larvae
in Cochin backwaters. Raman (1964, 1967) made the first contribution on the biology of
Macrobrachium rosenbergii in the niver siretches of the lake. Kuttvamma ({1980)
assessed the distribution snd sbundance of prawns and prawn larvae in Cochin
backwaters. The fishery estimation during the post barrage phase was mainly made by
Furup ond Samuel (1987). Kurup and Samuel (1987) listed 150 species of fishes
belonging to 100 genera categorised under 56 families. Some preliminary Information is
also available on the decline in fishery in the Vembanad wetland based on the siudy by
Padmakumar er al (2002), Recently the biodiversity of the estuarine systems of the south
west coast of India has been studied (Bijoy Nandan, 2008).
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Studies conducted at the Centre for Water Resource Development and Management,
Rozhikode, was mainly on the hydrology, salinity intrusion, core water quality
parameters and abundance of zooplankton from Vembanad, Pookot backwaters and
backwaters of Kozhikode (James, 2007), The Central Inland Fisheries Research Institute
has undenaken some preliminary seasonal studies on the water and sediment quality,
distribution of plankion, benthos and fishery of selected backwaters of Kerala (Anon,
2005). The Cochin University of Science & Technology and the Department of Aquatic
Biology & Fishenies, University of Kerala has also done substantial work in these lines
but most of the contributions are from the Cochin backwater, the Vembanad (before the
construction of the barrage) and Veli, Kadinamkulam backwaters.

5. Field Visit and sampling

Field sampling was undertaken for 24 months in the Marancherry wetland for the
collection and  analysis of water, sediments, plankion, macrophytes, benthos
{invertebrates) including the insect founa. Eight stations were sclected for monthly field
sampling from the Maranchery wetland system. An earthen bund sepurated station 1 10 5
and 6 w 8. The details of the different study stations are given in Table. 1. (Fig. 1 o 9),
There was seasonal variation in the land use pattern of the stations | to 5. From January to
May 2009, the water level was significantly low on southem side of the wetland because
the water was drined for paddy cultivation but with from June to December 2009 the area
was inundated with water. From November (0 December 2009, the area was under fish
farming activities. Stations 6 to § were inundated with water throughout the study period.
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Table 1. Description of the study area

Sistions | Feslures

1 Under seasonal paddy eultivation, deep, squatic macrophyles present

Linder seasonal paddy cultivation, decp, squatic macrophyies present,
2 adjacent 1o residential area

Under seasonal paddy cultivation, deep, comparatively less aguatic
3 macrophwies,

4 Under seasonal paddy cultivation, deep, aquatic macrophyies present

5 | Under seasonal paddy cultivation, Shallow, less aquatic macrophytes present
[ [nundated with water throughout the year, aquatic macrophytes present

Inundated with water throughout the vear, less aquatic macrophytes, channel
T connecting station 1-5 and 6-8.

g8 Inundated with water throughout the year, variety of aguatic macrophytes

16



Wetland -!!';ﬂd.l'l'nmﬂ}' enhancement ... ........... Maranchery Wetland

Fig. 1. Map of Maranchery wetland showing the study stations during
2009-11

T ast—

11
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Fig. 2. Station 1 (10" 726'N 75"988°E)

Fig. 3. Station 2 (10" 725'N 75" 986°E)

July -December
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|
Fig. 4. Station 3 (10° 723'N 75" 986°E)

July-December March-June , January

l_ Fig. 5. Station 4 (10° 72°N 75" 983'E)

July-December March-June , January
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Fig. 6. Station 5 (10" 722°N 75" 982'E)

14
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h Fig. 8. Station 7 (10" 726°N 75" 986°E)

Fig.9. Station 8 (10" 728"~ 75" 989°E)




Wetland hiodiversity emhancement ... ... ... ... Maranchery Wetland

&, Materials and Methods

Freld sampling was undertuken for 24 months from November 2009 to October 2011 from
¢ sclected stations on o monthly basis for the collection and analysis of water, sediment,
plankion and benthos including the insect fauna. The water samples were collected using a
standdard Niskin sampler. Temperature was determined in the field and was measured by a
wandard degree centigrade thermometer. pH, total dissolved solids and conductivity of
water samples were measured using Systronics model 371 water analyser, based on the
procedure of APHA (2005), Transparency of the water body was measured using Secchi
Dnsc (Strickland and Parsons, 1972). Turbidity was measured using Nephelo - Turbidity
meter — Systronics make no. 132 (APHA, 2005). Dissolved oxygen was estimated using
the maodified Winkler method and salinity by Mohr-Knudsen method (Strickland and
Parsons, 1972, Grasshofl ef al 1983), Free carbon dioxide and total alkalinity was
smalvzed by the titrimetric method and that of total hardness, calcium hardness, and
magnesium hardness by EDTA titnmetric method (APHA, 2005). Chlonde was analyzed
oy argentometric method and dissolved hydrogen sulphide by cline’s method (GrasshofT
of @l, 1983}, Ammonia-nitrogen, nitrate-nitrogen, nitrite-nilrogen, inorganic phosphate-
phosphorus, silicate-silicon were analyzed by spectrophotometer procedure based on the
methods by APHA (2005). Biochemical oxygen demand (BOD) was also estimated by
APHA (2005). The primary productivity (gross and net production) was estimated using
the conventional light and dark bottle method (Strickland and Parsons, 1972). The
chlorophyll, a, b ond © were estimated by vacuum filtration — scetone extraction method
bv using the membrane filter assembly (APHA, 2005).

Water samples were collected from the study area for the analysis of phytoplankton using
plankton net of size 20 pm and zooplankton by a net of mesh size 200 pm. The biomass
of plankton was determined based on the displacement method and was expressed as
mo/m’ (Davis, 1955, Ward and Whipple, 1959), The compeosition, distrbution and
shundance of plankton in the samples were determined and expressed as nofm’, Relative
dominance of macrophytes were studied following the procedure of APHA (2005). The
macrophytes were sampled from the eight stations using quadrate of size 25cm x 25¢m.
The samples from each quadrate were collected in separate polythene bags. The

16
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mdividuals of each species present in each quadrate were scparately counied for the

determining species density.

The sediment samples were collected using a standard Van Veen grab of size 0.04m" for
snalysis. Temperature was determined in feld uwsing standard degree centigrade
thermometer. pH and Eh were measured using a water analyser : Systronics model no, 371
based on the procedure of APHA {2005). Moisture content was determined by wet dry
method, the organic carbon by Walkley-Black method, available phosphorous by Olson’s
method and available nitrogen by Kjeldhal method (Jackson 1973, Byju 2001). A
standard Van Veen grab of size 0.04m" was employed for collecting the macro benthic
fauna. The samples were preserved in 4 % formalin, These preserved samples were
washed through suntable sieves of mesh size 500um for macro fauna, those that are
retamed in the sieve were collected and preserved in 4% formalin and stained in Rose
Bengal for idenufication (APHA, 2005, Holme and Mc Intyre, 1971). The samples were
then analysed for macro fauna by hand picking and microscopic analysis. The standard as
well as published references were employed for identification of the different fauna
(Holme and Mclntyre,1971, Fauvel, 1953 and other published works),

7. Results and Discussion

7.1 Water and sediment quality

The monthly data obtained for the various abiotic factors are presented in Table 2- 45,
Seasonal variations are shown in the Fig. 1-85.

The water depth ranged from 0.3 to 2.91 m in the wetland (Table 2). The minimum water
depih recorded was 0.3m  during pre monsoon and maximum water depth recorded was
*2 m at station 7 during monsocn, The variation in the annual range was 1.04m 10 2.91m
duning the year 2009-10 and 0.53 to 2.71 during 2010-11 period. ANOVA result of depth
of the waler body showed that it was significant at 1% level between seasons (F=81.14)
nd stations (F=12.40). The air temperature ranged from 23.1°C to 32.4°C (Table 3). The
WSt air temperature was recorded 23, 1°C at station 2 during January 2011 and highest
sir temperature was recorded 32.4°C during March 2010 in all stations, The ANOVA

17
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sgmificance al 1% level (R'= (.131).The minimum mean value of dissolved €Oy was

secorded al 2.1 mg/L and highest was 17.8 mg/L.

The alkalinity ranged from 16 mg/L in station 6 and § during October 2010 w0 160 mg/L
= station | dunng January 2011 (Table 12). The lowest mean value of alkalinity was
s=orded at 14 mg/Ll in monsoon period and highest at 70 mg/L duning post monsoon
period. ANOVA of alkalinity was significant at 1% level between seasons during the
swfy period. A negative correlation coeflicient was observed between the alkalinity and
weal dissolved solids. Season wise, Duncan test showed that, it was grouped into 2
sebaets, signilicant at 1% level. The chloride ranged from 12.0 mg/L to 229.93 mg/L
(Table 13). A positive correlation cocflicient significant at 1% level emerged between
salmity and chloride content in the study period. The lowest chloride was recorded
wes [ 2.0 mg/L ot station 3 during December 2010 and the highest chlonde was recorded
22993 mg/L at station 2 during May 2011. The maximum mean value of chloride
mecorded was 153,45 mg/L. The salinity ranged from 0.01 ppt to 0.88 ppt {Table 14).
ANOVA of total hardness was significant at 1% level between seasons, Scason wise
Drencan test showed that it was grouped into 2 subsets, significant at 5% level. A positive
coevelation significant at 1% level (r'= 0.998) was observed between total hardness
wat wrbndity and TDS. The average hardness in the wetland during 2009-11 period was
%03 mg/L, with the maximum in station 7 and B during May 2011 (Table 15). The
salcwm concentration ranged from 10.0 mg/L to 76 mg/L (Table 16). The mean value of
calcmm recorded was 60.5 mg/L for the wetland. The magnesium values ranged from 0
=g L w 76.0 mg/L (Table 17). No magnesium was present at station 5 and & during
December 20010 and the highest magnesium of recorded 76.0 mg/L was recorded in
suation 4 during April 2011,

The sversge dissolved oxygen regime inall stations during the study period showed
manmum  variations, ranging from 3.49 mg/L to 7.65 mg/L respectively(Table 18), The
Swsolved oxygen level exhibits wide variation during monsoon period while high values
were observed at station 2 during post monsoon period. Duncan test showed that it was
pouped into 2 subsets, significant at 1% level, The ANOVA of dissolved oxygen

19
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aenificance at 1% level {R'1'= (.131).The minimum mean value of dissolved CO4 was

recorded at 2.1 mg/L and highest was 17.8 mg/L.

The alkalinity ranged from 16 mg/L in station 6 and 8 during October 2010 10 160 mg/L
n station | during January 2011 {Table.12). The lowest mean value of alkalinity was
recorded at 14 mg/L in monsoon period and highest at 70 mg/L during post monsoon
period. ANOVA of alkalinity was significant at 1% level between seasons during the
study period. A negative comelation coellicient was observed between the alkalinity and
wotal dissolved solids. Season wise, Duncan test showed that, it was grouped into 2
subsets, significant at 1% level. The chloride ranged from 120 mg/L 0 22993 myg/L
(Table 13). A positive correlation coefficient significant at 1% level emerged between
salimity and chloride content in the study period. The lowest chloride was recorded
was 12,0 mg'L at station 3 during December 2010 and the highest chloride was recorded
120093 mgl ot station 2 during May 2011, The maximuom mean value of chlonde
recorded was 153.45 mg/L. The salinity ranged from 0.01 ppt to 0.88 ppt (Table 14).
ANOVA of oml hardness was significant at 1% level between seasons, Season wise
Dwuncan test showed that it was grouped into 2 subsets, significant at 5% level. A positive
correlation significant at 1%  level {r1= 0.998) was observed between total hardness
with turbidity and TDS. The average hardness in the wetland during 2009-11 period was
0.2 mg/L, with the maximum in station 7 and 8 during May 2011 (Table 15). The
calcum concentration ranged from 10.0 mg/L to 76 mg/L (Table 16). The mean value of
calcium recorded was 60.5 mg/L for the wetland, The magnesium values ranged from 0
mg'L to 76.0 mg/L. (Table 17). No magnesium was present at station 5 and 6 during
December 2010 and the highest magnesium of recorded 76.0 mg/L was recorded in
station 4 during April 2011.

The average dissolved oxygen regime in all siations during the study period showed
maumum  vanations, ranging from 3.49 mg/L to 7.65 mg/L. respectively(Table 18). The
dmsolved oxygen level exhibits wide vanriation during monsoon period while high values
were observed at station 2 during post monsoon period. Duncan test showed that it was
souped into 2 subsets, significant ol 1% level. The ANOVA of dissolved oxygen
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wwowed that vanations between stations were significant @ | % level (F= 6.16).
ANONY A of BOD was significant a1 1% level between season (F= 6.69), whereas it is
mpwfcant 5t 5% level between stations (F= 1.91). Duncan test showed that it was
Pouped mio I zubsets, signilicant at 5% level. The BOD ranged from 0.8 mg/L to 6.4
mp L (Table 19). The average BOD values during the present study were 3.5 mg/L for
e water body

The mutnents represented by nitrate-nitrogen, nitrite-nitrogen, phosphate- phosphorus
woe low, whereas silicate- silicon values were comperatively higher in all the study
mmmees. ANOVA showed that nitrate nitrogen and other nutrients like, nitrite, ammonia,
phespiate and silicate were significant at 1% level between seasons. A negative
ssmcighon significant at 5% level (= -0.163) emerged between phosphate and 1otal
Sssedved solids and also between phosphates and salinity (r= -0.017), Among the
matments, nitnite values were the lowest with mean of 0.02 pmol/L for the wetland, that
ol phosphate was (.13 pmol/L, that of nitrate was 0.003 pmal/L and that of silicate was
(508 pmol'L (Table20,21,22). Duncan test showed that it was grouped into 2 subsets,
wgmtcant a1 3% level. A positive correlation coefficient significant a1 5% level (/=
W80 was observed between nitrate and water temperature, that with nitrate and pH
mamtecant ol 1% level {r=0.249) and also with alkalinity (#=0.502} significant at 1%
tewel. Duncan test showed that it was grouped into 2 subsets, significant at 1% level. In
sddimon a negative correlation significant at 1% level (r=-0.346) was observed between
merste and chlorophyll “a’. The ammeonia value ranged from 0. 1 Opmol/L to 40.0 pmol/L,
The lowest ammonia of 0.10jimol/L was recorded in Station 4 and 6 during March, 2010,
sned 2011 peniods respectively and the highest ammonia of 60.0 pmol/L was recorded in
Statson 8 during May 2011 (Table 24). Duncan test showed that it was grouped into 2
subsets, significant at 1% level.

The lowest sediment temperature recorded was 23 ° C at Station | during January 2011
== highest was 31.5" C in May 2011 in Station 5 (Table 4). ANOVA of sediment
semperature was significant at 1% level between seasons during the study period. The
lewest mean value of sediment temperature recorded was 25.23°C in December 2010 and
mghest was 30.61°C in June 2011. A positive correlation significant at 1% level ((r=
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0.265) was observed between sediment temperature and Eh, Sediment pH showed no
much varation during the study period (Table 25). The lowest pH was 4.7 in Station | in
March 2001 and highest was 8.01 in Station 8 in April 2010 and July 2011, The Eh
velues showed a highly reducing trend in all stations through out the study period. The
cudation reduction potential mnged from -483 in Station 4 in Apnil 2010 o -103 in
Suamon | in March 2011 {Table 26). Moisture content if soil in percentage ranged from
| 62% 1o 5.62%. A positive correlation significant at 1% level (r'= 0.204) emerged
metween soil moisture and available nitrogen and also with available phosphorus (r'=
0.272) significant at 1% level. In addition a negative correlation significant at 5% level
ir= -0.141) was observed between moisture content and Eh.  The lowest maoisture
comtent recorded was 1.13% at station | during October 2011, and the highest moisture
comtent of 6.28% was recorded in Site 8 during Seplember 2011 (Table 27). High
mensture content may be due to high organic matter. Organic carbon in percentage ranged
som 0.66% o 7.25% which is classified as high organic carbon availability class. The
lowest recorded value was 0.66% in Site 7 during May 2011 and the highest of 7.25% in
See | during June 201 1{Table 28). A positive correlation significant at 1% level (r'=
0237) was observed between available nitrogen and available phosphorus, Available
murogen in percentage ranged from 0.0044 in Station | during May201 lto 0.0364% mt
station | dunng October 2011 (Table 29). Available phosphorous ranged from 0.01 ppm
= Station 6 during November 2010 1o 3.546 ppm in Station 8 during September 201 |
{Table 30).
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Table 1. Monthly variation in depth in selected stations of Maranchery
wetland during 2009-11

Stations
Month | | 2 3 4 5 fi 7 8 Mean
| N'09 |15 1.5 1.75% | 1.5 075 |2 2 2 | .63
D09 |15 |18 |17 |15 |es |2 |2 E 1 56
Jio |©21 {o34 |o25 Jo33 |os |3 25 |23 1.21
i |15 |2 1.5 f1s Jis [175 |19 [185 1.73
Ao |04 0.4 0.5 0.3 0.3 22 2.1 2] [ 33
A'lo |08 | 0.6 (0.6 (0.6 0.5 2 23 22 |.20
AMtin 13 2.9 3 2.6 2.8 2.9 31 3 19
ryig |29 |28 29 2.5 2.6 29 3.2 1 386
Jio |26 |25 2.5 2.4 2.5 2.8 3 3 2.66
| a'10 125 [24 |28 [23 |25 |28 |3 29 1 65
g0 |23 |22 2.3 2.4 1.5 2.7 2.8 2.8 .50
o |21 2 21 22 24 25 2.5 26 3 30
N1 [03 |03 0.4 0.3 0.4 28 24 2.9 1.28
prw |03 o5 Joz Jos [os [25 |26 |25 | 20
i |02 0.3 03 0.5 0.5 1.3 LS 1.5 0.76
Frip |2 (02 0.2 0.3 0.3 1 1.1 1.1 .55
| a1 |02 |02 02 |03 |03 |1 1.0 |10 0.53
A1l 102 |03 0.2 0.3 0.3 1 0.9 1.0 .53
M1 |16 1.5 1.4 1.4 | 2.2 2.3 2.3 1.71
11 |27 |27 |28 [27 |23 |28 |28 |28 271
4 11 2.1 2 21 . 2.4 e 2.6 2.9 2.35
L Aam |21 |2 21 |22 |24 |25 |25 |24 298
§11 |21 |22 |21 |22 |22 (25 |26 |24 2.29
on (21 |2 2.1 2.2 2.4 2.5 26 2 [ 2.29
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Table 3. Monthly variation in Atmospheric Temperature ("C) in
selected stations of Maranchery wetland during 2009-11

Stations
_ Month | 1 1 3 4 5 f 7 L] Mean
wepo | 302 | 301 303 30.2 0.2 | 303 | 302 | 301 .2
oo | 303 | 3L3 | 312 3.1 3 | 313 32| 34 1.0
i 29.1 292 | 293 29.2 21.2 | 30l 0L | M3 9.3
T 323 | 322 | 322 323 324 | 321 322 | 323 11.3
M1 i 0 0 0 0 323 322 | 3l 12.2
A' 10 i} 0 0 0 0 302 | 302 | 301 0.2
MI10 | 324 | 323 | 321 32 32.1 32.3 321 32 32.2
J° 10 103 3.5 | 305 305 04 | 304 | 06 | M6 0.5

J° 10 30.2 0.2 303 303 304 i0.5 ins 0.5 30,4
AT 1D 30 0.1 0.1 301 1.2 0.2 303 Jn3 0.2
s'10 | 283 | 282 | 282 | 283 | 28.1 | 284 | 284 | 284 | 283
Lo | 292 | 2903 | 293 | 284 | 285 | 287 | 287 | 2856 | 288
N1 | 275 | 275 | 264 | 264 | 270 | 274 | 273 | 273 | 274
D10 26.3 26.5 26.5 26.4 26.4 263 263 2o.d .4
4 11 243 23.1 23.5 211 2 27.2 213 213 5.9
F 11 ZR.0 2.5 215 26.0) 8.5 28.0 20 2G5 27.8
M1 26.0 26.0 25.0 206.5 7.5 250 285 20.0 A
Loatey | 270 | 272 | 283 | 300 | 310 | 300 | 300 | 310 | 203
Al 11 300 285 20,0 300 200 a0.48 309 28.0 s
ri | 200 | 290 | 285 | 295 | 200 | 285 | 290 | 205 | 200
ri | 300 | 290 | 202 | 200 | 280 | 305 | 300 | 320 | 207
A'll | 275 | 270 | 270 | 260 | 270 | 285 | 27.0 | 2RO 273
_"_-.'_! 1 200 28.0 29.0 270 26.0 27.0 20,0 300 281
ioril 285 215 260 25.% 250 275 I8.0 240 &

23



Wetland biodiversity enhancement ... ... ... ... ... Maranchery Wetland

Table 4. Monthly variation in Water Temperature (" C) in selected
stations of Maranchery wetland during 2009-11

- Stations
~ Month | 1 2 3 4 5 6 7 L] Mean
NG (292 |293 290 292 |22 (1294 |392 | 290 [T

2.1 (293 12920 [(2932

2
]
-3
L
Z
BV ]

D09 | 292 |20

J 10 (271 |273 (263 |262 (262 (272 |212 (272 | 268
F'10 |[264 [261 (262 |263 |262 |283 |262 264 |262
M 10 0 0 0 0 0 |22 |94 |[200 |292
A1 U 0 b 0 O 1283 |283 [282 |28.3
MY 10 0 0 4 0 0 |313 [321 [32 I8
¥ 10 0 0 0 0 0 1304 306 |306 | 305

10302 302 1303 1303 (304 305 35 305 | 304
_A'1D |30 300 (301 1300 (32 1302 (303 303 |302
§'10 |283 282 282 [283 [281 |284 |284 |284 |283
0'10 [292 (293 |293 |284 285 [287 |287 |286 |288
N0 275 215 | 264 |264 (270 1274 1273 (273 | 271
D10 263 (265 3265 |264 (264 [263 |263 |264 |[264
Fi1 |243 [231 235 [274 |27 |27 |273 |273 |259
F'11 |27 272 |283 |31 Il |95 | X5 |95 (181
M1 |27 27 27 28 28 29 95 |30 30.5
A1l 295 |298 [299 |33 |32 |300 |30 |30 |305
M'11 |29 285 (285 |33 33 305 |35 |08 |34
LA (310 1315 1310 1310 1310 310 (320 325 (314
Cru (310 |300 |205 [295 [290 |31.0 310 |310 |303
A'll 290 |285 (285 (280 280 [290 |280 |290 |285
. SN (W0 1295 [300 1280 1275 |290 (300 (310 (194
_ 011 290 [280 [280 260 |260 |285 |290 [290 |279
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Table 5. Monthly variation in Sediment Temperature ("C) in selected
stations of Maranchery wetland during 2009-11

Stations |

_ Month |1 2 3 4 |5 b 7 8 Mean |
oo | 280 | 28 | 280 [ 282 | 282 | 281 | 282 | 282 | 2814

09 29 29 29.1 | 289 | 29.1 9 29 29.1 29.03

o | 222 (o [ ava |22 1270 | 273 | 270 | 273 | 2748

10 | 281 | 284 | 282 | 281 | 28 | 280 | 281 | 283 | 2348
sri0 | 280 | 281 | 282 | 282 | 28 | 280 | 282 | 282 | 2544

arqe | 275 (278|279 | 278 | 278 | 279 | 279 | 279 | 2y
M0 28.1 279 | 27.7 | 276 | 274 | 279 | 278 l’ir:ﬁ 27.75
ri | 216|276 [ 278 [ 274 | 74 [ 76 | 297 | 277 | 11,0
rio | 273 | 274 | 274 | 273 | 272 | 272 272 | 213 | a1
Artp |3 | 2273 |2 |3 |3 | 272 | 272 | 2128
g0 | 270 | 27 | 27 [2m2 (72| a3 | 272 | 270 | 3944
o' 10 | 281 | 28.6 | 28.4 | 282 | 28.1 | 281 | 284 | 283 | 1503
N 10 | 263 | 262 | 262 | 361 | 26 | 266 | 267 | 266 | 2634
prio | 253 | 252 [ 252 [ 251 | 251 | 253 | 253 | 253 | 2523
ri | 263 [ 262|262 | 261 | 26 | 266 | 253 | 253 | sc0p
P | 253 [ 250 [ 250 [ 252 [ 252 | 263 | 263 | 262 | 559
M1l 27 | | 27 20 | 29.2 | 292 | 293 | 281 13_15_!

A'qp | 290 | 278 | 279 | 98 | 778 | 279 | 279 | 279 | 2801
" Mrin | 283 | 208 | 300 | 300 | 310 | 305 | 305 | 306 | 30.13)
1y | 31 | 31 | 285 | 31 | 309 [ 305 | 31t | 31 | 3061
1l iy e S W B I Ot O v T Ny o 27.21
A1l | 281 | 281 | 28 | 284 | 283 [ 281 | 28 | 282 | 2815
SN |[212 12|14 | 273 | 06| 275 | 298 | 274 | 2743
o1t | 273|273 | 272 | 272 (273 [ 274 | 273 | 272 | 128
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Table 6. Monthly variation in transparency in selected stations of
Maranchery wetland during 2009-11

Stations
Mooth | 1 2 3 4 5 6 7 8 Mean
Cwoe | 12 | 098 | 095 098 [ 053 | | 1.03 | 098 0.95
proe | 12 | 098 | 095|098 [053 | 1 | 1.03 | 098 0.95
rio 1 | | | | 12 | 103 | 98 1.02
" F10 | " | o | o | 0| e | i i 0.37
M 10 | 0 0 0 1] 0 1 15 | 13 0.47
A' 10 0 0 1] 0 |o&s | 1.6 | 12 045
M0 | 0 0 0 0 0 I 14 | 1.2 0.45
Fio 0 0 0 0 0 1 1.2 | 1.2 0.42
rw | 1.1 |12 13 |o6s] 16 |09s| 11 1 111
A0 | 11 o1t | 12 | o069 15 loo6 ] 11 | Li 1.09
10 | 13| 12|13 (0] 1.5 | 088 | 0% | 097 110
Lo [ 1.2 ) 11| 12 ] 07| 16 I 1 0.9% 1.09
10 | 1.1 1 1 | 068 | L5 1 | 099 | 1 1.03
D10 1 1 .1 | 07 | 14 I 1 1 1.02
ru 0 0 i 0 0 | 065 | 0.7 | 081 0.27
F 11 0 0 0 0 0 07 | 063 | 077 0.26
M1l | 0 0 0 0 0 | 065 | 054 | 0.64 0.22
FU N i N 0 0 | 07 | 075|064 | 026
M1l O 0 0 0 0 | 086 | 0.65 | 0.71 0.27
Fir | 07 | 06 | 05 [ 06 | 05 | 10 | 12 | 15 0.82
ri 1.0 | 1.0 | 1.2 | 054 | 09 | 095 | 10 | 12 0.97
A'll 1.1 | 1.0 | 1.2 | 06 | 10 |095 | 1a | 12 1.01
s | 09 | 10 | 1.0 |06 | 12| 10 | 1O | 0.963
ol | L1 | 12 | 13 lo6s ) 10 loes | k1l ) oA 1.063
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Table 7. Monthly variation in water pH in selected stations of
Maranchery wetland during 2009-11

Month | 1 2 i 4 5 [ 7 8 Mean
N (9 629 | 661 | 671 | 658 | 650 | 655 | 671 | 6.32 .60

o 09 6,25 | 647 | 693 [ 678 | 661 | 656 | 671 | 6.63 6.62
1o | 596 | 601 | 577 | 574 | 567 | 6.18 | 628 | 633 | &g

| e e e

F' 10 6.14 | 646 | 643 | 632 | 633 | 659 | 6.82 | 672 6.48

w0 0| 0 0 0 | 63 [ 58 | 63 6.13
A0 | O 0] o0 0 0| 65 | 7.1 | 12 PP
M0 | 0 0 0 0 0 | 645 [ 78 | 6.5 6.92
o | 0 o[ 0 0 0 [ 681 | 70 [ 621 [ o

J10 | 633 | 677 | 688 | 7.03 | 63 6.5 6.9 [ (.73
AI0 | 59 | 647 | 623 | 648 | 59 | 555 | 587 | 631 | 609
s' 10 6.5 64 | 659 | 602 | 603 | 611 | 602 | 604 621
010 | 704 | 696 | 688 | 711 | 674 | 677 | 695 | 688 | 692
N'10 | 658 | 682 | 681 | 664 | 685 | 668 | 643 | 687 | &7
D10 | 669 | 66 | 655 | 6.62 | 663 | 687 | 692 | 7.14 | 675
1l 598 | 665 | 6831 | B95 | 641 | 674 | 694 | 636 6,86
F'11 | 688 | 689 | 7.04 | 423 | 439 | 676 | 66 | 698 | 622
M'11 | 504 | 676 | 595 | 58 | 634 [ 628 | 671 | 66 6.20
A"l 44 | 583 | 634 | 581 | 578 | 52 | 542 | 442 5.40
M'11 | 363 | 5.14 | 62 | 445 | 628 | 315 | 34 | 396 4.57
I 623 | 591 | 599 | 589 | 662 | S98 | 565 | 5.7 6.00
F11 | 662 | 645 | 63 [ 628 | 621 | 62 | 661 | 645 | 639
A1l | 648 | 6.13 | 585 | 567 | 563 | 588 | 6.17 | 62 6.00)
S'11 | 6.57 | 655 | 628 | 6.19 | 638 | 647 | 656 | 638 | 642
o1l 669 | 655 | 657 | 627 | 596 | 638 | 659 | 64 6h.43
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Table 8. Monthly variation in Conductivity (mS) in selected stations of
Maranchery wetland during 2009-11

Stations

woo | 17| q1g | 998 | 110 [ 112 | 123 | a1 | 110 | 1146

218 | 224 | 185 | 1155

rw | 2 | a5 | 237 | 288

Fre | 200 | 230 [ o | o4 198 | 3468 | 176 | 2321

wie| 0| 0] 0 0 254 | 256 | 268 | 2893
fam| ¢ g 0 0 433 | 393 | 398 | goma
:.. 18 il 1] 0 i 180 | 175 | 210 188.3
L rm 0 0 0 0 008 | 997 | 167 | y222 |

rmw | 41 38 | 389 | 442
A'10 | 663 | 61.5 | 659 | 609 567 | 936 | 912 | 7040
g1 100 | 75.1 | 141 | BL1 819 | 723 [ 438 84.9
P Orme | BR1 | 759 | 535|623 | 543 | 48.2 | 66.7 | 583 634
N | 667|679 67 | 734|762 | 67 | 675 | 656 | 689
rie | 434 | 603 | 683 | 685|639 | 771 | 609 | B48 | 659
Ful | 208 | 303 | 234 | 254 | 144 | 270 | 174 | 147 | 2280
_ F11 434|603 683|685 /639|771 | 609|848 | 659
MUI1 ) 298 | 303 0 234 | 254 | 144 | 70 | 174 | 147 | 1280
_a'm1 | 253 | 504 | 372 | 398 | as6 | 227 | 236 | 240 | 3358

46.6 | 506 | 603 48.1 |

EEEaaacgﬁ_ﬁ

T

M1l | 860 | 755 | 674 | 571 | 523 | 616 | 498 | 668 | 645.6
_ Fu1 | 756 | 625 | 520 | 480 | 490 | 426 | 367 | 301 | 4956
 ru1 | 327 | 425 | 249 | 386 | 391 | 275 | 397 | 358 | 363
A1l | 155 | 213 | 195 | 147 | 148 | 204 | 147 | 142 | 1689
s11 | 288 | 30s | 305 | 269 | 275 | 455 | 333 | 287 | 3159
o | 166 | 151 | 161 | 145 | 121 | 167 | 162 | 208 | 1603
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Table 9. Monthly variation in Total Dissolved Solids (ppm) in selected
stations of Maranchery wetland during 2009-11

Month | 1 2 3 4 5 6 7 8 | Mean |

—_—man I

N0y | 398 | 508 | 582 | 550 | 547 | 597 | 541 | 548 | 57|
pow | 151 97 | 67 [157 154|157 | 8 |163| 128]

ruw |13 ] 460 ) 128 | 152 | 139 | 116 | 12 | 136 ] 134
Fao | M7 | go6 | 1a7 127 | 146 | 178 | 198 | 098 14 |

Ate | 0| O 0| 0| 0| 32 | 218 | 214 | 3213
ruw | 0 0| o 0| o [s521] 47T | 39 | 40l
J 10 | TR1 | 743 | B0 | 770 | LIS | 918 [ 924 | 955 HH.4

A1 | 364 | 46 | 366 | 340 | 326 | 316 | 529 | 467 | 396
510 557 | 419 | 773 | 475 | 464 | 474 | 403 o s0.1
010 | 457 | 403 | 281 | 333 | 208 | 264 | 368 | 317 | 340
N'10 | 37.7 | 383 | 38.7 | 409 | 414 | 367 | 37.2 | 355 383
D10 | 246 | 33.7 | 3B5 | 375 | 354 | 449 | 138 46 6.8
T 11 171 188 134 162 | 829 1ol 98.3 | BT 135.1
Fulo| 142 | 277 | 208 | 213 | 249 | 127 | 132 | 133 | 1884
M 11| 670 | 412 | 367 | 280 | 264 | 333 | 257 | 357 | 3686
A1l | 431 | 575 | 298 | 276 | 279 | 240 | 209 | 567 | 359.4
M'I1 | 286 | 432 | 490 | 230 | 223 285 332 | 357 3294
Fi1 | 844 | 883 | 80.1 | 647 | 667 | 668 | 713 | 65.1 | 746
Filo| 144 | 185 | 164 | 174 | 181 | 125 | 199 | 174 | 1683
A1l | 838 | 834 | 899 | 675 | 120 | 131 | 75 | 726 | 904
S11 | 145 | 196 | 176 | 237 | 165 | 251 | 157 | 205 | 1905
o11 | 120 | 129 | 987 | 71.4 | 939 | 789 | 982 | 127 | 1021
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Table 10. Monthly variation in Turbidity (NTU) in selected stations of
Maranchery wetland during 2009-11

Stations
Month | | 2 3 4 |5 s 7 s Mean
N | 19| 235 |23 | 56| 15| 56 | 25| 17 6.0
Do | 4 |46 |61 | 10 | 134] 34 | 61 | 54 6.6
Fio | 35 124 |26 | 4 | 19| 67 |96 67] 198

P10 |3 | 8 |96 | 24 | 10| 76 |96)|79] 105
wie | 2| @] 8 0 O ] 14 | 14 | 14 14.0
A'le | 0| 0] 0 0| 0] 41 |35 | 47| 49

M| 0 00 0 0] 28 | 13| 30 | 134
yw | 2| G| 0 0 0] 16| 21| 20| j00
r1o | 19 | 1a vz a8 e | 17 | 26| 27| 20
a1 | 15 14 el ol 2 | s | 24| 2 1.8
gei0 | 23 | 16 | 23 | 12 | 15 | 28 | 28 | 22 21
010 | 48 [ 33 | 19| 10| 25| 067 | 15| 18 22
N1o | 20 | 16 | 1| 13 ) 36 15 s |19 ] 20

D'10 | 48 | 68 | 45 | 42 | 39 6.6 B3 | 48 55
| 11 40 13 12 50 H 14 83 | 68 23.5
F 11 a7 7.3 20 10 8.3 8.1 73 | BS5 12.1

M 11 | 48 3.9 11 17 14 11 15 21 12.2
A'll 2.7 a2 11 12 18 i1 7.9 5.7 11.3
M'11 | 63 14 3.1 10 4 i1 19 6.7 9.4
ru |29 22101323 [ 28|28 |20]|359]| 32
11 4.7 3 5.9 B.8 i3 59 3.3 4.4 6.6
A'll 2.3 e 53 14 12 34 z 2.4 5.5
s'11 2.9 3.1 2.9 5.8 42 2.6 3.3 3.2 is
ol 11 14 83 10 Iy 5.4 58 12 10.7
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Table 11. Monthly variation in Dissolved CO; (mg/L) in selected
stations of Maranchery wetland during 2009-11

- Stations
Month | 1 2 3 4 s |6 |7 8 Mean
wew | 4 | 4| 2] 2] 23 2 2 | s 3.0
prog | 4 b | 5 5 8 5 6 7 6.1
ruo | ¢ 4 5 5 8 2 4 3 44
Fi | 7 7 7 7 7 7 7 7.0
[ vaw | % | Q0] 0] D]y | 7]y .0
A't0 | O 0| o 0 0| 19 | 16 | 7 140
swio| © 0| o 0 0| 8§ 6 3 57
ruw | © 01 0 0] 0| g 7 5 6.7
ruw | 6 3 4 5 4 3 4 5 4.3
Ao | 1 2 | 15| 7 | 2 5 2.6
510 | 25 | 26 | 41 | 38 | 36| 38 | 32| 4 3.5
0w | 3 4 3 6 1 b 4 2 4.6
N1l 5 5 4 6 5 6 15 | 4 6.3
ri | 5 4 9 | 10| 7 4 5 2 5.8
ru | s |a2s]| 25| 4 5 5 6 7 4.6
i | 2 5 3 4 2 1 | 15 2.2
M 11| 2 3 5 2 4 2 3.0
L arn | 1 | 3 3 1 2 1.9
Mil | 14 | 12 | 1 || 13 ] 12 |w]| e 11.4
L rn | 21 |20 | 18| 15| 2| 16| 15| A 18.4
ru | 6 6 s | 45 | 8 5 8 5.8
. A | s 7 | 21| 15 | 17 9 9 5 11
11 | 88 | 11 132|154 22 | a4 | 66 | 88 | 113
L o1 | 66 | 132|132 198 22 | 11 | &8 | &8 | 127
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Table 1. Monthly variation in Alkalinity (mg/L) in selected stations
of Maranchery wetland during 2009-11

Stations
Month | 1 2 3 |4 5 6 7 8 Mean |
Noe | 2 | g |76 |70l | 4| 18| 7 73.1
pos | 2 [ 70| 73| 68| 2] 0| 7% | 68| 7
1o | 5 | 72 | %6 | %6 | 54| 0 | 76| 12| 90
P10 | TP e | 0| B3| 70| 8 | 1| 8 | 704
M | 9] 00 0| 0 7 | 79| 13| 767
A' 10 0 0 ] 0 0 77 76 78 77.0
s | D 0| o : 0 | sg | 60 | 56 | sa
y1o | O o | 0 0 0 [ 71 | &4 | 8B | g0
" r10 | 60 | 49 | s1 | 52 | 60 | 56 | 38 | 62 | s3s
A0 | 22 | 38 | 40 | sS4 | 32 | 36 | 52 | 42 | 395
10 | 32 | 36 | 48 | 28 | 60 | 72 | 72 | &0 | su0
o1 | 28 | 20 | 20 | 24 | 24 | 16 | 24 | 16 | 215
N | 24 | 24 | 24 | 24 | 20 | 20 | 28 | 24 | 235
1o | 52 | 48 | 24 | 64 | a4 | 36 | a0 | 52 | ase

ru | 160 | &8 | 152 | 112 | 108 | 112 | 116 | 100 | 1185
Fit | 60 | 40 | 40 16 | 24 | 24 | 32 | ss
war | 2 | 24 | 24 20 | 24 | 16 | 208
an |l sl 6| 2 20| 6 | 16 | 16 | 183
i | 12 | 16 | 20 1 | 12| 8 | 12| 140
ru | 16| 12| 2| 2] 1w6)] 16| 12| 20| 170

= &8 |5
B

ru | 20 | 20 | 24 | 20 | 20 | 16 | 16 | 20 | 195
Attt | 16 | 16 | 20 | 24 | 20 | 20 | 20 | 24 | 200
st | 24 | 20 | 16 | 24 | 24 | 2a | 28 | 24 | 230
oin | 32 | 32 | s6 | 36| 28| 36 | | 3| 315
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Table 13. Monthly variation in Chloride (mg/L) in selected stations of
Maranchery wetland during 2009-11

- Stations
Month | 1 2 3 4 5 B 7 8 Mean
N9 | 3590 ] 26090 | 17.90 | 1490 | 13.90 | 17.90 | 2290 | 2090 | 214 |
Dro9 | 2190 | 1990 | 17.90 | 1990 | 1090 | 2890 | 5490 | 2490 | 24,9
rap | 3690 | 3890 | 4790 | 54.90 | 4890 | 4990 | 4590 | 31.90 | 444
Fio | 3790 | 4300 | 3090 | 4990 | 54.90 | 21.90 | 3690 | 3690 | 392
w9 0 0 0 0| 3100 | 2800 | 2000 | 263
A'l0 | 9O 0 0 0 0 | 295 | 2598 | 2633 | 273
M| © o g 0 0 | 2000 | 3570 | 2887 | 282
ruw | 0 0 0 0 0 | 1900 | 1850 | 1699 | g2
F 18 0 0 0 1799 | 2099 | 2390 | 2199 | 27.99 | 44
A0 | 1600 | 2399 | 1999 | 17.99 | 2390 | 2199 | 1900 | 2090 | 217
S10 | 2799 | 21.99 | 23.09 | 2399 | 1999 | 2199 | 1999 | 2399 | 230
O 10 | 2399 | 1999 | 1999 | 21.99 | 1999 | 1799 | 19.99 | 21.99 | 207
10 | 1600 | 19.99 | 19.99 | 19.99 | 19.99 | 1999 | 2199 | 1999 | 197
D10 | 2599 | 23.99 | 12,00 | 3199 | 2199 | 1799 | 1999 | 2599 | 225
F1l | 7198 | 5998 | 5598 | 61.98 | 3399 | 1999 | 4599 | 5198 | 502
F 11 | 6198 | 133.96 | 93.97 | 107.97 | 63.98 | 5998 | 5998 | 47.99 | 787
M1 | 7998 | 179.94 | 77.98 | 149.95 | 59.98 | 6398 | 5598 | 8397 | 94.0

ATIl | 6998 | 11396 | 133.96 | 139.96 | 13196 | 71.98 | 79.98 | 133.96 | 108.2
MU 15195 (22993 | 103.97 [ 191.94 [ 12996 | 119.96 | 135.96 | 163.95 | 153.5
FIl | 2599 | 2599 | 2599 | 1999 | 1999 | 1799 | 1999 | 2199 | 222
Fil | 1399 | 1799 | 1999 [ 1590 | 1999 | 11.99 | 1799 | 17.99 17.0
A1l | 1799 [ 999 999 | 1199 | 1199 | 299 | 1599 | 599 11.7
11 1399 | 999 | 1399 | 1199 | 1599 [ 1399 | 1199 | 159 13.5
Ol | 1399 | 1599 | 1399 | 1399 | 1199 | 13.99 { 1599 | 13.99 14.2
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Table 14. Monthly variation in salinity (ppt) in selected stations of
Maranchery wetland during 2009-11

Stations
Month | | 2 3 4 5 o : 8 Mean
wge | 006 | pod | 001 | 002 | 002 | 003 | 004 | 003 | 003
pros | 00391 po3 | 003 | 003 | 001 | 005 | 009 | 004 | 0.d
riw 906 [ po7 | o0 | 009 | 008 | 009 | 008 | 005 | o008
10 006 | por | 005 | 0.09 | 009 | 003 | 0.06 | 006 | 0.06

M 10 0 0 0 0 1] (.65 (.58 0.63 0,62
A 10 0 0 0 0 0 [ 065 | 071 | 072 | pes
sy O 0 0 U O | p19 | 01 | 013 | 024
rw U 0 0 0 O | 005 | 006 | 006 | 006
faw | O g ) 8 L 0 | 005 | 006 | 0.06
_ 519 008 | 005 | 006 | 009 | 015 | 042 | 041 | 0.14

.06
.10
O | 008 | 0.12 | 0.10 | 009 | 012 | 011 | 010 | 015 11
N'ie | 014 | 011 012 | 012 | 010 | Qi1 | 010 | 042 i1
e | 004 | OO5 | OD6 | 005 | 005 | 006 | 005 | 0.07 005
0.28

0.28

045

_ru | 088 | 029 | 019 | 026 | 012 | 023 | 014 | 012

P 022 | o042 ] 03 | 03203z oae] 02 | 02
_arur | 074 | 052 | 047 | 048 | 033 | 041 | 029 | 035
| A"11 012 .19 0.22 023 020 0.12 .13 022 {LE
; st 056 | 059 | 06 | o7 | oss | 048 | o7 | 052 | ose
L J 1l 015 .16 0.16 0.13 015 mi3 0.1z 0.13 14
" ru 039 | 05 | 042 | 047 | 046 | 032 | 047 | 041 | 043

A1 14 .21 3% 0.2 037 034 022 02 .26
. S 037 .57 .39 0458 0.33 033 44 028 .40
o .22 .16 0.2 0.16 01y 0.24 D,_l?. 0.17 019
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Wetland biodiversity emhancement ... ... ... .. Mavanchery Wetland

Table 15. Monthly variation in Total Hardness (mg/L) in selected
stations of Maranchery wetland during 2009-11

- Stations
Month | 1 2 3 4 5 6. T L] Mean
%oo | 89 | 055 | o349 | 239 | 282 | w5 | 21 | ;1 | 244
o9 | 332 | 293 | 204 | 338 | 252 | 231 | 204 | 273 | 276
rw | Wl e 357 | 481 | 378 | 378 | 300 | 441 394
P10 | 35 | 357 | azs | a7s | 357 | 300 | 252 | 204 | 34
M 10 3] 0 ] (1] 0 48 48 46 473
PO 0 | 0 0 0 | 44 | ¥ | 8 | 459
T 0| o 0 0| & | % | ¥ | a3
riw Y 0 0 0 0 | 52 4 44 | 52 | 493
ruw | a8 | 48 | s5 | 44 | 52 | 56 | 36 | 40 | 415
a0 | 24 | 36 | 20 | 24 | 24 | 32 | 26 | 32 | 273
sw | 40 | 36 | 36 | 28 | 32 | a0 | 36 | 32 | a3so
o1 | 20 | 24 | a4 | 28 [ 32 | 40 | 44 | 40 | 340
wio | 28 | 24 | 20 | 24 | 24 | 20 | 30 | 24 | 230
orw | 32 | 20 | 20 | 16 | 24 | 28 | 36 | 24 | 250
Fu | 136 | 64 | s2 | 76 | 44 | 64 | 48 | 56 | 675
Fu | 72 | 88 | 68 | 92 | 88 | 60 | 60 | 48 | 720
au | 56 | a0 | 48 | 44 | 32 | 24 | 32 | 40 | 30s
am | 72 | 60 | 92 | 120 ] o6 | 56 | 84 | 136 | 89S
w1 %8 | 9 | 60 | 92 | s | 92 | 120 | 120 | eos
Fru 48 | 16 | 60 | 16 | 32 | 48 | a8 | 36 | 3me
" ru 56 | 48 | 4 | 52 | 64 | 52 | 60 | 48 | s30
. A1 20 24 44 32 28 32 16 40 3.0
g1 44 | 76 | 60 | 44 | 64 | s6 | 64 | 48 | s70
ou 36 | 64 | 32 | 44 | 40 | 40 | s2 | 52 | 450
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Wetland Modiversity enhancement ............. Maranchery Wetland

Table 16. Monthly variation in Total Calcium (mg/L) in selected
stations of Maranchery wetland during 2009-11

Stations
 Month | 1 2 3 4 £ .. .|% 7 8 Mean |
Ngo | 189 262 | 231 | 231 | 262 | 7S | N 21 244
0oy | 232 | 273 | 204 | 3368 | 282 | 231 | 204 | 273 | 276
710 | M | 395 | 367 | ea1 | 378 | 378 | 209 | a1 | 394
F 1o | 315 | 357 | apm | ars | 387 | 389 | 252 | 204 | 341
mrio | O i 0 0 il 48 48 46 473
Al | 9 0 0 0 D | g4 | 98 | 48 | 467
wio| 0 0 0 0 0 | 62 | 56 | 40 | s34
rio | © 0 , 0 O | 52 | 44 | 52 | 4923
J 10 48 458 56 4t 52 56 6 40 475
A0 | 24 | 36 | 20 | 24 | 24 | 32 | 26 | 32 | 213
10 | 40 | 36 | 36 | 28 | 32 | 40 | 36 | 32 | 3s0
010 | 20 | 24 | a4 | 28 | 32 | a0 | 44 | 40 | 30
 N'10 | 28 | 24 | 30 | 24 | 24 | 20 | 20 | 24 | 230
D10 | 32 | 20 | 20 | 16 | 24 | 28 | 36 | 24 | 280
ri1 | 136 | 64 | 52 | 76 | 44 | 64 | a8 | 56 | 675
Fan | 72 | 88 | 68 | 92 | 88 | 60 | 60 | 48 | 720
mar | s6 | 40 | 48 | 44 | 32 | 24 | 32 | 40 | 395
At | 72 | 60 | 92 | 120 | 96 | 56 | 84 | 136 | 895
Mat | 88 | 96 | 60 | 92 | s6 | 92 | 120 | 120 | 90s
J'11 48 16 (i) 16 iz 48 48 36 38.0
1| 56 | 48 | 44 | 52 | 64 | 52 | 60 | 48 | s30
am | 20 | 24 | as | 33 | 28 | 32 | 36 | a0 | az0
st | 44 | 76 | 60 | 44 | 64 | 56 | 64 | 48 | 370
on | 36 | 64 | 32 | a4 | 40 | 40 | 52 | 52 | ase
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Wetland biodiversity enhancement ... ... ......... Maranchery Wetland

Table 17. Monthly variation in Magnesium (mg/L) in selected stations
of Maranchery wetland during 2009-11

Stations
Month | 1 1 s ls. s s 12 I Twmas
(Noo | 83 |42 105 | 147 [ 168 | 200 | 21 | 105 | 14
D09 | 195 | 168 | 147 | 21 | 166 | 105 | 147 | 126 | 147
yw | BT ae | 230 | 20 | 20 | 273 | a1 | s | e
CFao | 126 1 y6m | 230 | 252 | 126 | 252 | 105 | 147 | 176
M0 il 0 ] 0 0 36 36 26 1.7
Arl0 | 9 0 0 0 U % |3 | 0 e
| 0 0 0 0 0 | 18 | 24 | 24 | 5,4
y»u | 9 0 0 0 01 42 | 12 | 20 | 147
Ly | 4 5 12 8 8 1o | 16 8 9.3
A | 6 4 4 4 4 6 o | 12 6.3
s | 16 | 4 4 2 8 16 | 16 i 9.3
o1 | 4 4 8 4 8 16 16 | 8 8.5
N0 | 8 4 § 4 4 8 4 8§ 6.0
D10 | % 2 4 | 4 4 4 12 4 5.3
i | 40 | 20 | 28 | 28 § 6 | 24 | 28 | 265
| Fu | 8 40 | 28 | s6 | 20 | 16 | 36 | 12 | 270
LML 12 12 12 24 0 0 4 16 10.0
A1l | B 8 48 | 76 | 48 8 40 | 44 | asp
M11 | 12 | 24 8 40 | 16 | 36 | s6 | 48 | 200
|1 | 24 8 12 4 3 24 | 24 8 14.0
1| 16 | 2 4 24 | 32 | 20 | 44 | 24 | 260
Al | 8 12 | 36 [ 12 | 12 | 20 | 20 | 28 | igs
S11 | 32 | 44 | 44 | 32 | 48 | 36 | 48 | 32 | 305
o | 16 | 40 | 12 | 12 8 6 | 20 | 36 | 200
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Werland biodiversity enhancement ......... ... Maranchery Wetland

Table 18. Monthly variation in Dissolved Oxygen (mg/L) in selected
stations of Maranchery wetland during 2009-11

Stations

| Month | 1 2 3
N9 | 567 | a3 | 468 | se1 | a7s | as7 | ass | am | sus
Cproo | 8 | g3s | 620 | s38 | 587 | 403 | 63 | 479 | 564

r1o | 542 | 651 | 6as | 643 | s6 | s32 | 62 | 547 | 6os

FFio | 22 | 643 | 62 | 614 | 569 | 6.1 | 594 | 58 | 607
wio| © 0 0 0 0 | 36 | 36 | 41 | 3

L A'10 0 0 0 ] 0 14 3.6 34 347
MY 0 i 0 i) 0 19 4.8 4.9 453
Crwe | @ 0 0 0 0 | 48 | 41 | 45 | 447

I | 64 | 56 | 48 | 4 | 56 | 34 | 36 | 48 | 478
A'10 | 8 | 48 | 56 | 6 64 | 72 | s
s10 | 76 | 76 | 72 | 8 8 8 8 .
(01w | 76 | 72 [ 725 | 8 | 72 | 561 | 495 | 8 | 698
8 8
6

NI | B 1.6 iR
D0 | 52 | 52 | 56 | 44 | 52 | 48 | 58 5.25
ru | 44 | 12 g s 52 | 48 | 72 | 556 | 630
F11 | 88 | 84 % 52 | 64 | 10 | 102 | 64 | 793
M'11 | 52 | 64 | 48 | 72 | 66 | 56 | = 72 | 638
Aam | 32 | s6 | 72 | 72 | 72 | 64 | 88 | 96 | 690
M'11 5.60 4.80 B.00 .40 640 .00 1.20 720 6. 70
11 | 720 | 720 | 480 | se0 | 400 | 800 | 880 | 720 | 660
a1 | 920 | 920 | 800 | 320 | 400 | 800 | 880 | %80 | 7.40
AUl | 720 | 960 | 400 | 240 | 400 | 800 | 720 | 800 | &30
S11 | 800 | 8O0 | 640 | 560 | 320 | 280 | 00 | 720 | 690
011 | 800 | 560 | 560 | 320 | 240 | 560 | 880 | 960 | é.10
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Werland biodiversity enbhancement ... ... Maranchery Werlarnd

Table 19. Monthly variation in BOD (mg/L) in selected stations of
Maranchery wetland during 2009-11

Stations )
Month | 1 2. 3 4 5 6 7 8 Mean
Ngg | 26 | 34 | 26 | 22 | 28 | 2 27 | 24 | 256

" ppo | 33 | 306 | 348 | 203 | 247 | 263 | 27 | 245 | 218
y1o | 246 | 487 | 35 | 256 | 247 | 227 | 262 | 287 | 29

Frao | 299 | 396 | 3 | 243 | 236 | 269 | 244 | 25 | 2m
M0 i 0 0 0 0 i6 1.6 4.1 3.77
A' 1D i 0 i 0 0 34 36 34 1.47
M| O 0 0 0 0 [ 2425 | 27 | 2ma
rmw | © 0| ¢ 0 D 121 |25 | 21| 209
rw | 21 23 2 29 | 32 2 2 2 2.31

A'10 | 400 | 240 | 480 | 200 | 320 | 560 | 400 | 400 | 375
§'10 | 360 | 200 | 320 | 640 | 400 | 280 | 240 | 168 | 326
| 0'10 | 480 | 560 | 640 | 640 | 560 | 400 | 240 | 400 | 4.90
N LD 4,80 ERLI] 2.00 4. 80 5.60 a4, K} 3.28 5.60 4.26
L D10 2.20 2.12 2.92 2.04 220 228 2.60 210 2.31
F11 | 240 | 160 | 360 | 480 | 280 | 320 | 240 | 280 | 20s
Fil | 44 | 56 | 24 2 3.2 8 B | 24 | 450
| M1l | 36 | 24 2 | 48 | 34 | 36 | 64 | 52 | 3.0
| A'11 | 24 4 32 | 24 | 24 | 44 | 64 | 64 | 308
M1l | 320 | 320 | 240 | 240 | 400 | 240 | 080 | 240 | 260
S| 160 | 160 | 080 | 320 | 080 | 1.60 | 2.40 | 080
L ran | 220 | 320 | 400 | 200 | 080 | 030 | 400 | 160
[_A'IEI 080 | 480 | 320 | 160 | 3.20 | 240 | 1.60 | 020

| 811 | 3.20 | 160 | 320 | 240 | 240 | 3.20 | 200 | 1.60
L 011 | 080 | 160 | 160 | 200 | 140 | 160 | OB0 | 3.20

Bl5 558
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Wetland hiodiversity embhancement ... ... ... ... .. Maranchery Wetland

Table 20. Monthly variation in Nitrate (umol/L) in selected stations of
Maranchery wetland during 2009-11

{ St-ltinn:
| Mont |
h 1 2 3 |5 b 7 8 Mean
- 1044 | 9933 | 7.725 | 1066 | 1398 | 1103 | 1398 | 15.70 | 11.68
N (9 I 0 7 f 4
| 9.367 | 1047 | 9622 | 1241 | 1324 | 9197 | 1037 | 13.31 | 11.00
D' 09 I 4 4 9 1 1
| 9367 | 1047 | 9622 | 1241 | 1324 | 9.197 | 1037 | 1331 | 1L00
I 10 1 4 4 9 1 1]
11.82 | 12.87 | 1545 | 10,00 | 1028 | 1244 | 1479 | 13.62 | 12.66
| F'10 9 (3 | 7 3 | 2 2 3
M 10 0 0 0 0 0 | 3311 | 5518 | 6254 | 5028
a0 | O 0 0 0 0 | 699 | 735 | 809 | 747
I 10 0 0 0 0 0 02 | 024 | 021 | o217
' r1o | o8t | 1296 | 162 | 243 | 0648 | 81 | 162 | 1206 | 2228
A'10 | 146 | 243 | 113 | 296 | 486 | 065 | 1.13 | 081 | 1.929
510 | 486 | 178 | 130 | 178 | 794 | 046 | 178 | 324 | 2855
010 | 486 | 778 | 454 | 907 | 794 | 599 | 292 | 178 | 5609
 N'10 | 032 | 081 | 227 | 162 | 081 | 146 | 049 | 016 | 0992
' D'10 | 0034 | 0013 | 0013 | 0005 | 0.008 | 0.006 | 0.002 | 0.034 | 0014
J11 | 0029 | 0.034 | 0.021 | 0.023 | 0,026 | 0.019 | 0.023 | 0.018 | 0.024
F i1l | 0008 | 0,018 | 0.003 | 0010 | 0,003 | 0.003 | 0.008 | 0.013 | 0.008
MUBD | 0013 | 0011 | 0002 | 0011 | 0006 | 0021 | 0005 | 0018 | 0011
CA11 | 0019 | 0016 | 0013 | 0024 | D015 | 0015 | 0016 | 0019 | 0017
_ M'11 | 0015 | 0050 | 0015 | 0032 | 0.024 | 0050 | 0.028 | 0.039 0.032
L 11| 0018 | 0.024 | 0016 | 0.031 | 0.010 | 0.018 | 0,008 | 0.089 | 0.027
J' 11 0021 | 0,026 | 0.005 | 0.028 | 0.011 | 0002 | 0.002 | 0.016 o14
A'11 | 0070 | 0035 | 0070 | 0070 | 0.052 | 0,035 | 0.017 | 0.017 | 0.046
sl | 0006 | 0.003 | 0021 | 0.032 | 0.010 | 0.023 | 0.008 | 0.006 | 0.014
L 011 | 0002 | 0016 | 0011 | 0013 | 0005 | 0.008 | 0.005 | 0.026 | 0011
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Wetland hiodiversity enhancement ... ... Maranchery Wetland

Table 21. Monthly variation in of Nitrite (umol/l.) in selected stations
of Maranchery wetland during 2009-11

| Stations

Month | 1 2 3 1 5 b 7 8 Mean
| Ntge | 0.041 | 002 | 0.062 | 0021 | O.144 | 0041 | 0103 | 0041 | popso
C proe | 0.288 | 0.515 | 0247 | 0.226 | 0494 | 0.082 | 0453 | 0267 | g31a
Ji0 | 0288 | 0226 | 0329 [ 0.782 | 0.618 | 0391 | 0473 | 0311 | 9429
Frio | 0226 | 0309 | 0.267 | 0206 | 0,082 | 0082 | 0.288 | 0.0B2 | 0.193

A LD 0 0 0 0 ] 0329 | 0,309 | 0.189 0,276
A" 10 0 0 0 0 0 | 1050 | 1.050 | 1.070 | 1087
- M 10 0 0 0 0 {1 LORD | 1.210 | 1300 | {197
J' 10 0 0 0 0 0 | 0420 | 0520 | 0,590 | 0510

JUI0 | 0905 | 0.800 | 0.853 | 0.766 | 0.800 | 0.365 | 0.539 | 0.957 | 0.748
| A'10 | 0226 | 0.244 | 0400 | 0.418 | 0.400 | 0.505 | 0.574 | 0.679 | 0431
S'10 | 0087 | 0.017 | 0348 | 0.052 | 0261 | 0.122 | 0.104 | 0,174 | 0.146
0'10 | 0.209 | 0.087 | 0.035 | 0.035 | 0.052 | 0.052 | 0.052 | 0.035 | 0.070
N"10 | 0.087 | 0.070 | 0.139 | 0.157 | 0209 | 0.261 | 0.713 | 1.009 | 0331
D10 [ 0157 | 0261 | 0313 | 0.365 | 0.435 | 0.748 | 0.191 | 0.487 | 0.370
J'11 | 0348 | 0244 | 0004 | 0139 | 0.174 | 0244 | 0122 | 0244 | 0.202
F'il [ 0209 | 0244 | 0.557 | 0.748 | 0.244 | 0365 | 0.418 | 0.348 | 0.392 |
M'11 | 0522 | 1.OBR | 0.261 | 0.157 | 0.331 | 0313 | 0.2561 | 0452 | 0423
A'11 | 0.070 | 0.017 | 0.070 | 0.017 | 0.174 | 0.017 | 0.139 | 0.087 | 0.074
M'11 | 0.261 | D.244 | 0,035 | 0.174 | 0.365 | 0.261 | 0.200 | 0.139 | 0211
J'11 [ 0070 | 0004 | 0.122 | 0.139 | 0.174 | 0,035 | 0.087 | 0.087 | 0.102
JUI1 | 0022 | 0104 | 0.226 | 0244 | 0365 | 0139 | 0.017 | 0.087 | 0.163
A'11 | 0.070 | 0.035 | 0.070 | 0070 | 0.052 | 0,035 | 0017 | 0.017 | 0.046
511 | 0.017 | 0017 | 0.139 | 0104 | 0.139 | 0070 | 0.070 | 0.122 | 0.085
011 | 0122 | 0.052 | 0.087 | 0.104 | 0209 | 0.157 | 0,122 | 0.087 | 0.117
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Wetland bindiversity emhancement ... ... .. ...... Maranchery Wetland

Table 22. Monthly variation in of Phosphate (pumol/L) in selected
stations of Maranchery wetland during 2009-11

Stations
_Month | 1 2 3 4 5 & 7 -] Mean

N9 | LUIE | 3741 | 1391 | 2967 | 1.376 | 1.763 | 2666 | 4816 | 2.9
D'og | 4988 | 6493 | 5246 | 6453 | 3397 | 4042 | 2700 | 258 4.49
yio | 516 [ 576 | 288 | 262 | 679 | 666 | 326 | 796 | =14
fr10 | 4558 | 5289 | 3,698 | 6.665 | 10191 | 8.256 | 5.375 | 12384 | 145

Mio| 0 0 0 0 0 | 597 | 786 | 291 | sag
A0 | O 0 0 0 0 | 296 | 498 | 6.02 | 4¢5
a1 | © 0 0 0 D | 054 | 085 | 074 | gm
I 10 i 0 0 0 0 | po1 | 058 | 061 | 070

1o | 048 | 030 | 030 | 018 | 030 | 03s | 048 | 057 | 033
A'10 | 030 | 024 | 030 | 030 | 035 | 03 | 007 | 08 | o0
510 | 030 | 041 | 047 | 048 | 013 | 013 | 024 | 018 | 028
010 | 030 | 010 | 047 | 052 | 052 | 058 | 052 | 063 | 04s
N'10 | 024 | 035 | 041 | 024 | 035 | 024 | 092 | 035 | 039
D10 | 097 | 052 | 052 | 097 | 075 | 063 | 092 | 125 | o0s
11 | 045 | 039 | 013 | 08 | 0as | 029 | 035 | 041 | 030
F'11 1.06 199 [.03 086 0,75 | 4.01 3.62 | 2.38 .21 |
M1l | 148 | 097 | 036 | 063 | 108 | 103 | 103 | 104 | no3l
A1l | 041 | 097 | 075 | 041 | 069 | 142 | 108 | 086 | 082
M'11 | 024 | 0469 | Q.13 0.18 047 | 052 | 0.30 (.47 0.37
Jur | 013 | 030 | 018 | 035 | 035 | 024 | 047 | 035 | 030
CJJ' 11 | 0691 | 0.409 | 0.691 | 0409 | 0578 | 0465 | O.B03 | 0.184 | 0.529
A1 | 0747 | 0.296 | 0.634 | 0.634 | 0.184 | 0127 | 0.691 | 0.353 | 0.458
§'11 | 0.184 | 0.240 | 0.409 | 0.296 | 0353 | 0.240 | 0.353 | 0296 | 0.296
011 | 0916 | 0353 | 0.296 | 0.634 | 0,691 | 0127 [ 0127 | 0.522 | 0.ss
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Wetland biodiversity enhancement ... ... Muranchery Wetland

Table 23. Monthly variation in of Silicate (umol/L) in selected stations
of Maranchery wetland during 2009-11

-Elflﬁ-ﬂl'l.ﬁ

Month |1 |2 |3 [a s Je |1 s Mean |
N9 b.l6 16 7.24 0.8 514 B.63 13 641 7.96

Cprog | 679 | BTL [ 979 | 745 | 889 | 744 | 693 | 729 | 49
yq0 | 98 | 709 | 825 [ 612 | 829 [ 735 | 817 | 108 | 47
Frao | 728 | 64 [ 737 | 93 | 618 | 903 | 855 | 946 | 75|

MY 10 0 0 () 1] 0 33.01 | 3438 | 3085 | 3375
A1 0 0 0 {0 0 5.08 2.7 2.22 333 -
M 10 4] 0 0 0 15.1 16,4 12.5 -H.ar[-lr

1 0 0 0 0 0 | 181 | 195 | 22 | 19.87

J'10 | 1848 | 1691 | 23.48 | 1587 | 13.05 | 155 | 185 17 | 1738
| A'10 | 21.80 | 14.30 | 1691 | 1870 | 1131 | 571 | 1299 | 1267 | 14.30
510 12.67 | 14.35 | 23.10 | 14.19 | 13.21 723 2261 13.75 15.14
010 | 702 | 1191 | 1609 | 1131 | 408 | 838 | 642 | 397 5.65
N'ID | 859 | 963 | 474 | 495 | 5909 | 729 | 474 | 435 6.28
D'10 | 734 [ 1571 | 1500 | 1278 | 13.65 | 979 | 1321 | 1457 | 1277
L1 | 1886 | 42.72 | 2234 | 20060 | 1093 | 2669 | 1354 | 1837 | 2176
i1 | 208 | 73 | 189 | 3.6 24 | 107 | 97 18 9,65
Mt | 220 | 602 | 347 | 86 77 | 46 | 223 | 34 | 2044
A1l 6.1 13.5 17.2 11.2 123 4.4 6.6 18.4 11.22 .
MUIL | 990 | 642 | 832 | 430 | 1007 | 7.07 | 995 | 350 | 747
J11 | 1098 | 859 | 446 | 1115 | 2152 | 914 | 577 | 816 | 997
F 11 | 24948 | 24.839 | 16.363 | 35.815 | 27.991 | 16.309 | 25.274 | 22,503 | 24,255
A1l | 0747 | 0296 | 0.634 | 0634 | 0.184 | 0.127 | 0691 | 0353 | 0.458
S'11 | 0184 | 0240 | 0.409 | 0296 | 0353 | 0240 | 0.353 | 0.296 | 0.296
011 | 0916 | 0353 | 0296 | 0634 | 0691 | 0127 | 0127 | 0522 | 0.458
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Wetland biodiversity enhancement ... .......... Maranchery Wetland

Table 24. Monthly variation in of Ammonia (umol/L) in selected
stations of Maranchery wetland during 2009-11

Stations

Month | 1 [2 3 4 5 ] 7 8 Mean
N' (19 0.7 243 2.51 295 015 35 1.45 0135 134

D'go | 065 | 195 | 065 | 175 | 455 | 225 | 3.21 | 19 | 344

Frio | 045 | 125 | 065 | 24 | 075 | 13 | 18 | 185 | 3
swie| 9 0 0 0 0 | 01 | 165 | 145 | 409
1| 9 0 0 D 0 [ 78 | 88 | 63 | jp97
swas| €| B[ 8 | @ | O [ 55 [135 |45 | 9]
0 0 0 0 O {245 | 1| 3 | 241

1 10
Fi1o | 115 | 190 | 270 | 490 | 235 | 255 | 220 | 105 | 238
A'10 | 210 | 195 | 220 | 1.60 | 360 | 140 | 400 | 100 | 224
§'10 [ 295 | 245 | 425 | 355 | 160 | 1530 | 285 | 350 | 4.56
0'10 | 505 | 010 | 445 | 385 | 375 | 265 | 405 | 360 | 344
| N'10 | 085 | 065 | 035 | 035 | 015 | 010 | 405 | 050 | 089

D'10 | 135 | 035 | 155 | 085 | 205 | 155 | 275 | 27 164
: F11 | 3905 | 133 7 405 | 095 | 955 | 73 | 105 | 1146
P11 | 117 | 765 | 287 | 274 | 405 | 103 | 1485 | 665 | 1391
 M'11 | OB | 362 [3145| 145 | 09 | 70 | 177 | 17 | 1216
| A'11 | 055 | 035 | 263 | 2515 | 233 | 25 | 225 2 10.30
M1l | 400 | 390 | 351 | 328 | 388 | 35 | 623 | 658 | 3962
J' 11 285 5.80 2.20 2.30 2.95 5.65 4.15 1.95 1713
11 | 0950 | 0600 | 1.050 | 0.050 | 0.900 | 2,100 | 1.450 | 0.500 | 0.950
A'll | 0300 | 0850 | 0,850 | 0.450 | 1.950 | 0.500 | 0.250 | 1.150 | 0.788
S'11 | 0.250 | 0.100 | 0250 | 0650 | 0300 | 0200 | 0050 | 1.100 | 0.363
0'11 | 0.400 | 0.650 | 0.900 | 4450 | 0.650 | 0200 | 0.550 | 1.150 | 1119




Wetland hiodiversity enhancement ... ... Maranchery Wetland

Table 25. Monthly variation in of sediment pH in selected stations of
Maranchery wetland during 2009-11]

Mmh |t f2 |3 J4 |5 | (7 [8 |Men
N9 621 | 632 5.92 5.92 .01 6.17 6.25 6.21 .13

D'09 | 519 | 587 | 506 | 55 | 587 | 629 | 624 | 624 | 578
Crio | 615 | 592 | 655 | 636 | 608 | 633 | 642 | 6.62 | g

a0 | 619 | 648 | 673 | 652 | 629 | 633 | 66 | 642 | g .cl
Mg | 645 | 657 | 646 | 635 | 601 | 6.17 | 625 | RO .51
CAvgo | 698 | 692 | 692 | 7.06 7 703 | 665 | 8.0 7.08
Mo | 487 | 652 | 643 | 652 | 652 | 649 | 647 | 65 5.29
I 6.56 6.83 6.73 6.39 6.29 6.33 66 | 642 6.52
i_"ll 10 6,33 677 | 6,88 | 7.03 6.3 626 | 626 | 639 6.53
Catme |7 663 | 661 | 665 | 7.1 | 632 | 621 | 75 .75
sgp | 87 | 649 | 687 | 737 | 627 | 683 | 599 | 686 | o
oo | 662 | 634 | 737 | 67 | 737 | 627 | 687 | 649 | g
 wngo | 67 | 683 | 634 | 737 | 67 | 737 | 687 | 649 | g4
pio | 67 | 63 | 683 | 637 | 661 | 654 | 599 | 677 | g
y1n | 685 | 634 | 609 | 7.03 | 557 | 661 [ 638 | 675 | e
Cprqn | 693 | 637 | 683 | 684 | 677 | 683 | 687 | 677 | cag
I vergn | 599 | 47 | 702 | 69 | 723 | U5 | U6 | TN | cen
A'ng | 677 | 606 | 605 | 638 | 659 | 654 | 632 | 616 | a6
mrar | 613 | 647 [ 655 | 664 | 665 | 634 | 594 | 648 | 4
yu | 621 | 668 | 662 | 673 | 643 | 634 | 645 | 651 | g
ru | 587 | 652 | 643 | 652 | 652 | 49| 647 | 65 6.42
Anl | 636 | 683 | 673 | 639 | 639 | 633 | 66 | 642 | ceq
su1 | 656 | 683 [ 673 | 639 | 629 | 633 | 66 | 642 | e
011 7 663 | 661 | 665 | 616 | 639 | 658 | 6.62 | ey
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Wetland bﬁlauﬂmr.n':-,r enhancement ... ........... Maranchery Wetland
Table 26. Monthly variation in of Eh in selected stations of Maranchery

wetland during 2009-11
l Stations =
- Month | 1 2 13 14 5 3 T 8 Mean
i 293 -107 254 =214 =2 (H -241 233 -J18 21075
[ [ an -7 | 258 =2 e = (M} =213 =247 - 198 -M150
I 1o A |t | a3 [0 |23 |23 |am |- | 236

_Fin =22 1K) 144 -254 1'% B Lk 239 177 -115.63

M -1 B &4 =5 415 419 i - LK1 —20] -3 13 |

A' 1 G4 | 423 420 | <46l 443 479 R E T EETIE
wran fa [aes w0 a3 [ase [ aso | oam |15 | 24080
rao oo o2 |3 |03 [ | an |0 [T | asmeo
10 dm fms | oo |7 |oawr |aer [ e | e
Al =158 2H5 -J18 =35% | =314 - 444 -JE_T_I =314.00
510 P I I O - S I 2 O I S 50"

o 1 3t -Hiy -387 -1 -1hd -3 =Jh2 ~F ~MLIS

N 10 o N - O - S O N - O S I . By
[ [ My | -m2 |27 | 230 o256 [ | | ke | 2eaTS
ru 225 |43 | -373 |30 [ o363 [ 325 | 385 MA | M7
F 11 T . SO | O O v SO . O O . O %
M I 03 | -285 | -200 | .46 (273 (285 | -2%6 | -2W | 29688

AL =201 =203 202 -2 ) - 2006 12 M O NE]
251

| -ass 25 |am |0 |aw | |20 | a3
Il do6 |62 |iss |07 |43 |oin | | oo | pesse
I 235 |0 |3 |7 |aw s [am e | ez
AL 207 |2 |20 |28 |am [as ¢ |oa | o
511 2632 -3 26 el | =298 =11} 2 -187 =207 - IO D

01l Eriin] -253 -253 - 264 ] 205 243 =277 -J61.75
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Weiland biodiversity enhancement ... Maranchery Wetland

Table 27. Monthly variation in of moisture content in selected stations
of Maranchery wetland during 2009-11

Stations
Month | 1 2 3 | <4 5 1 7 B Mean

mro

Ngo | 479 | 425 | 402 [ 358 | 399 | 373 | 438 | 453 | . 4¢
‘prov | 403 | 432 [ 428 | 368 | 369 | 395 | 432 401 | 44

Jao | 385 | 368 | 376 | 404 | 475 | 375 | 457 | 358 4.01 |

F'10 | 482 | 3.96 | 3.66 | 414 | 419 | 365 | 388 | 42 | 4441
Mo | 32 | 326 | 279 | 333 | 338 | 338 | 353 | 461 | 34

A'ln | 3.83 3183 329 354 317 | 3.3 4.08 4.11 165
M'10 | 3.62 3.71 358 | 403 | 399 | 373 | 428 | 4.0 1K7
o | 482 | 401 | 57 | 414 | 475 | 375 | 457 | 42 | 40
Jn 435 | 4.05 5.7 4.14 | 475 175 | 4.57 42 4.50
A'lg | 31T | 374 57 414 | 369 | 395 | 432 | 358 4.04
S 10 | 479 | 425 | 402 358 | 399 | 3.73 | 428 | 400 4.08
o0 | 392 4.32 4.28 168 169 3.95 4.32 158 31.97
Nip | 296 | 3| 225 | 253 224 235 3.69 37 298
prip | 385 | 268 | 276 | 3114 375 | 275 | 357 | 269 115
Jru 1.82 3.0l 313 .76 168 | 226 | 258 | 2,78 238
F 11 1.7 3 325 1.75 1.99 23 252 | 268 2,40
M | 14| 292 2.33 24 3} | 23 2.52 | 268 255
A'11 | 298 | 208 | 279 162 | 223 | 326 | 2.53 2.64 2157
M' 11 193 | 203 | 253 1.92 | 2.01 2438 1.68 1.94 207
Il 238 | 296 | 245 | 248 | 225 127 245 | 232 2,84
11 1599 | 3713 | 428 4.01 479 | 425 | 402 | 358 4.08
A'll 369 | 395 | 432 | 358 392 | 432 | 428 J.68 3.97
S'11 224 | 235 | 369 3.7 296 | 374 | 225 2.63 295
o' 385 | 268 | 2.76 | 314 | 3.75 275 | 3.57 | 2469 1.15
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Wetland hiodiversity enhancement ... ....._...... Maranchery Wetland

Table 27. Monthly variation in of moisture content in selected stations
of Maranchery wetland during 2009-11

Stutiomns
Month | 1 r 3 4 5 i T o] Wean

e L

Ngo | 479 | 425 [ 402 | 358 | 399 | 373 | 428 | 453 | 44
Drgo | 403 | 432 | 428 | 368 | 3.69 | 395 | 432 | 401 | 404

J10 | 385 | 362 | 376 | 404 | 475 | 375 | 457 | 358 | 4am

F10 | 482 | 396 | 366 | 414 | a9 | 365 | 388 | 42 | 446
Mrio | 32 | 326 | 279 [ 333 | 338 | 338 | 351 | 461 | 3.4

At10 | 383 | 383 | 329 | 334 | 307 | 331 | 408 | 411 | 5es
Mo | 362 | 371 | 358 | 403 | 399 | 373 | 428 | 401 | 347
710 | 482 [ 401 | 57 [ 414 | 475 | 375 | 457 | 42 | 440
o | 485 | 405 | 57 | 414 | 475 | 375 | 457 | 42 | 4xp
A'10 | 317 | 374 | 57 [ 414 | 3.69 | 395 | 432 | 358 | 404
g g0 | 479 | 425 | 402 | 358 | 399 | 373 | 428 | 401 | 4.8
oo | 392 | 432 [ 428 | 368 | 369 | 395 | 432 | 358 | 397
Ngo | 296 | 374 | 225 | 263 | 224 | 235 | 389 | 37 | a4s
D'ro | 385 | 268 | 276 | 314 | 375 | 275 | 357 | 269 | 348
11 | 182 | 301 | 313 [ 176 | 1.68 | 226 | 258 | 2.78
P | L7 | 3 | 335 [ 175 | 199 | 23 | 232 | 268
sran | 194 | 292 | 233 | 24 | 33 | 23 | 252 | 268
A'1l | 298 | 208 [ 279 | 162 | 223 | 326 | 253 | 2.54
Arar | 193 | 203 | 253 | 192 | 201 | 248 | 168 | 194
1 | 228 | 296 | 245 | 248 | 225 | 327 | 245 | 232
| g | 399 | 373 [ 428 | 401 | 479 | 425 | 402 | 3.58 | 408
Al | 369 [ 395 | 432 | 358 | 392 | 432 | 428 | 368 | 399
sy | 224 | 235 [ 369 | 37 | 296 | 374 | 225 | 263 | s
o1 | 385 [ 268 [ 276 | 304 | 375 | 275 | 357 | 269 | 3.5

Y
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Wetland hiddiversity enfancement .. ... .......... Maranchery Werland

Table 28, Monthly variation in of organic carbon in selected stations of
Maranchery wetland during 2009-11

Stations
Month | 1 3 4 5 [ 7 8 Mean
Ngo | 421 | 466 | 398 | 355 | sgo | 273 | 308 | 267 | 306
[EAR R 3.86 4.58 371 4.51 39 667 4.29 4.1 449
J 10 32 179 435 97 4.61 5.1 4 4. 16 4.15
F* 10 1.25 4.05 367 2LEB5 3.78 4.01 4.4 T.84 4.03
M1o| 32 | 32 | 501 | 60 | 468 | 482 | 273 | 741 | 4.4
A'10 | 546 | 351 | 282 | 426 | 18 | 291 | 597 | 597 | 48
MULD | 388 | 345 | 37 | 308 | 323 | 101 | 441 | a0 | A&7
ri | 29 1.8 | 107 | 344 153 | 136 | 433 | 286 | 241
yw | 211 | 097 | 305 | 359 | o7 | 287 | 169 | 256 | 223
A'10 | 433 | 312 | 382 | 478 | 479 | 387 | 33 | 386 | 398
510 3.75 3.9% 368 4,39 &,73 3.1 +4.88 386 4.05
L8 1] 4,99 4,95 5.01 3.26 3132 4.56 3.06 2.79 .99
N'10 | 356 | 325 | 302 | 403 | 412 | 367 | 297 | 331 | 349
D'10 | 4.18 | 364 | 503 | 475 | 333 | 409 | 511 | 467 | 435
J11 5.01 178 4.65 6.7 554 354 .03 4.47 4.97
F 11 4,95 398 546 1.4 32 534 ﬁ.?L 4 8oy 4.89

e e ——— SETEr S

M'I1 | 437 | 471 | 366 | 402 | 264 | 5 | 499 | 421 | 420
A'11 | 386 | 518 5.8 273 | 608 | 654 | 608 | 35 534
M'I1 | 3315 (3237 | 366 | 324 | 324 | 2145 | 0663 | 28 .79
J11 | 125 | 312 | 324 | 204 | 708 | 7.8 | 39 | 6.24 5.14
11 | 468 | 273 | 305 | 5B | A5l | 479 | A7 3.6 399
A1l | 317 | 297 | 284 | 314 | 409 | 385 | 297 | 352 e ]
511 2.44 3 337 | 315 | 342 | 518 | 222 | 236 3.14

o0'11 432 | 3.25 1.87 3.34 3.26 279 | 247 | 314 106
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Wetland biodiversity enhancement .. ............. Maranchery Werland

Table 31. Result of ANOVA of the water and sediment quality parameters in
Maranchery wetland during 2009-2011

Depth ~_Atmespheric temperature
Rource df | Mean F Source dfl | Mean F
sjunre s{juaAre
ntence I | 670383 TAHES | |fmeome |1 | 450016 | 3AR9E3
Season | 2 33148 TN Saaion ) 3TH, A BhTEe
T 3 4 i 12401 == station 7 60281 1601
Casn * | 14| 0439 a4 Seeios M TAESW L1
sigion B
Errod 168 | 41,702
Error 168 | L
Toial 142 Total | s
Water temperature pH
Source | df | Mean F  Souree | df | Mean F
SO UErE — square
Imtercept | | 127823 521 1. 797E3 Intercept 1 127425 T HSIES
[T 3| GIL0S (T Soasan 2 | 65187 20 ¥a3
e SR 2651 slition T [ RI0T 24400
Sexgon * | 14 | GhoRRD 0.940 Semsom * | 14 | 3401 1437
AL jom latinn
Eror 168 | 70144 i 168 | 3310
Total 192 Tuotal 192
Conductivity ThS
Source df | Mean F Source | df | Mean F
square square
Intercept ! G629344.053 | 229399 Inlcreept | | 2097216.303 | 163388
Egazon 1 164354154 5. 5RRe* Season i 76159 667 I L
sEaticn ¥ BI04 212 sdution 7 4245 91% 1311
Bewson  * | 14| 5024424 k] Semson  * | 14 | IART00 g
| slatios #ntiom
[Ermoe 68 | 29411602 Erre 68 | 12620082
Total 192 Tatal 192

*5%esignificance **1% Significance
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Weiland biadiversity enbancement ......... ... Maranchery Wetland

Turbidity Salinity
Source dl | Mean F Source il | Mean F
H:l_'ﬂ..rl H:III"'!
Iorespt | | | 12412634 | 164590 Intercept [ 473 179411
Seasan 3 §10620 10,7455+ Saaton R T
wiatee 7 62 14% ] statson T nals 40k
Scxson  * | 14| 122342 1622 Semson * | 14 | 0018 X7
staliom statiin 1
Erroe 168 | 75,420 Error bhd | 003G
Total f L] Total o
Chloride Adkalimity
Source di | Mean F Source dr | Mean F
square square
Interocpl 1 24TA52.874 190,793 Intercepi i eI | W
Segsan 2 37T B o e ) CEIRON 7 TG54 734 2], G7 e
walsn T | 00778 047 waatson T | 08238 1236
Seasom ¢ [ |4 | 534548 0421 Gcason  * | 14| 400008 0S4y |
stxtiem sEtbon
Error 168 | 1270283 Errix 168 | T40.77E
Total | 192 Total | 193
Total Hardness Co. Hardness
Source df | Meun F Source df | Mein F
i St
Imiercepi 1 16T 008 448 541 Interoept I 111592032 k1631
[ 3 55 |65 TR Seaion - 1134 604 16T
statsan I IR 0787 mation T [ 10836 0335 |
Semom  * | 14| 28925 D428 Somcw ® | 44 A 0,440
stathon i —
L. Errue :
Erecr 16H | B75.86% VR L
Total 192
Tatal 192
*5%esignificance **1% Significance




Wetlamnd hiodiversity emhancement .. ... .. .. Maranchery Wetland

Mg. Hardness Co,
Source dl | Mean F Source df Mean F
sOuare square
Inferceps [ 51758725 271013 (e 1 TIEEM | IOIES
Spason i 2301 | rivd Saason 2 [ifids 50| 5 4niee
stiilion 7 WIEN s alatiom 7 2108 ]
Semaom | 14 I 143564 RS [Ty 14 FIT T Trr
Error I6E | 190316 " Hre 6k | d0s47
Tstal 192 Tetal 192
Mitrite MNitrate
Source df | Mean F Source df | Mean F
square sijuiare
ereet |1 | 12200 163,365 ftcrcept | 1 | 1417383 | 75478
Season i 0,134 {502 LAt 2 26,092 ERAL
statin 7 0,126 1679 station 7 1771 202
Semon % | 14 | 04 0713 Scusom i+ | 4673 0,250
statlion slaning
Emor 16 | (LTS Ermar 168 | FE.680
Totnl 192 Total 192
Aummmsonin Silicate
Source dl | Mean F Source il | Mean F
Efuare square
Intercept I | 8527190 | 72 Testeruept I | 26457845 | 339499
Seatan 2 1237807 | 12.256%* Seasan 2 | 43433 5.577%% |
SAtson T | 20477 D208 Anbon T |9 W
Smsem %[ 14 | 4422 0438 Seson 14 | Woi7 ]
EFTT siutbod
Ermor 168 | 101004 Error 168 | 77886
Total 192 Toial 1492
*S%significance  **1% Significance
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Wetland hiodiversity emhancement ... .. ... Maranchery Werland

Phaosphate _Sediment temperature

Source df | Mean F Source df | Mean F
square square
Iercept | | | 355654 89,097 Imtercepe | 14004K. 73 | GanTEd
Leavan 2 51578 (REIEL rr——— 2 11575 b
slation 7 3680 Aok prve— 7T |02 0143
Seman | 4| 3087 0.762 [ Bewon  * | 14| 0043 TR,
Elpinding siation
Earor ol s Emar 168 | 1.631
Total 192 Total 192 |
*S%significance  **1% Significance

Table 32, Season wise Duncan test of water and sediment parameters in the selected
stations of Maranchery wetland during 2000-11

_pH
!m N | Subsets

1 1 3
2 6d | £35H4T
A 6d 57044
1 6 fhilEh
Sig. L.k 1.0 1.0
:mfﬂﬂwﬁhhumgmﬂhumm“
5
Hised on chservid means

T ot berm s Ml Su:;uu-qu*J,-.’r.!tl}.

DS
CSemsons | N[ Subsets
1 1 i
i 64 | 472004
3 fid a3
1 2]
LGI4ED
Kig. 1.0 100 1.061
Meams for groups in homogimeous subses are
displayed
Based on ohserved means.
The arror e ks Mum SguargError) =
IZAN00RD.

-9

N[ Subser
| 3
1 il L.I983E2
A 6 1M ED
1 61 12853E1
Sig, L.o0 0333

Means for groups in hemogenenys subsets are
displayed,
Based on ehsorved mains.
The emar tevm is Mean Squaro Error) =
2941 1602

~Aurkhling

season | N Smbset

i ]
k| i iamey
1 &l 92345
2 (] 106172
Rig. 1y 0478
Mizns for growps in bomogaseous subsets ar
displayed.
Bazed on ohserved means,

The cror ferma 5 Mean Squara Errary= 75439
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Wetland bodiversity enhancement ..

s ae manon veneMaranchery Wetfand

Sallmity Chieride
wenson | N Subset e — LT I- M Suben
1 1 I 1
I o= LAY a 6l b6.i=670
i (2] 174l I (] 17.2683
1 il 02630 2 =] #1.0251
Sig, 0.0s7 (K1) Hkg, 0 00

Mesns FDFF'—IIF; in homagenseous suhsets are

Means for groups in homogen cous suhscts ine

d digplayed,
Based on observed means, Basad on ohsorved mesns
The error term is Mean Squarel Ervors 000 Thee error term i Mean Sguara Eror
1271.283
_ Alkalinity - Total Hardness
scasom | M Subset seasom | N Sulsset
i Fi i 2
i (2] I9.2158 i L] 35,7206
A i Jo,Te6% 3 i REEATR] JAAN|E
i il 574061 i LT 4757410
Sia, 0743 1./} Kig. 0543 sl

Pdeans for gromps in homogencons subsos arg
displuyed,

Bl on ohserved means.

The emar tann 4 Mo Squara Eror L TTH

Plcans fo growps in homogeneons subsas ar
displayed.

Based on obhservad mens.

The o lerm s Main Squand Erriel= 675 864

Ca. Hardness Mg. Hardness
weamon | M Sailmet wranom | N S bewet

1 | I
1 e 4 I 2] 1500y
3 2] 128513 3 121 L LY
2 ieh 1RATYT 1 ] 18604
Sig. 0603 1000 Sig. 155

Means for groups in homogencous suhsets are

M for roups in hommogeneois subss ore displayed. Hased om observed means.
displiayed, The ernor tarm b5 Maan Squseel Erroe=
Basod on obsorved means. 190,316

The emmar torm B Mon Sguard Ervor)= 308 582
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Wetland biadiversity enhancement .., ... .........Maranchery Wetland

Saliniry Chioride
seEnn | N Sailbsol seasan | N Kuhwed
[Eigs oy i 2 1 1
i i i X ik T @i T
3 il L1TEl i o4 17,2683
2 ] 81 1 o Gl01s2
5ig. fLaEY 1.4 Sie, a5 1.0
|

Abeams fon gronips i homogenood s subsets arg

Mieans for proups in homopemooes sshscts are

digplasad, disployed.

Based on obsorves] means. Biaseal on obearvod nmsim.

The error berm i Mean SquareError) 1036 The arror term 15 Mean Sqguane Ern =
1271283

Alkaliniiy Toiml Hardness

season | M bt semn | N | Subser

1 - | ]

1 o4 29,2188 1 64 35,7 1k i

3 L2 . Tne 3 i JE.511) ARANIN

| el ST.402 1 i T AT

Sz, 0743 1.0l Sig. 541 L

Muuiks for grisaps h bisnogeneous subsets are Means for groups m hamaogenoous subscis are

dinplayed. displayed.

Braserd on otvscrved misias. Bassed om observed means.

Tz ervent term (8 M Square{Ermor= 740,778 Thez ervor term is Mean Sqiarel Ermori= 675568

. Hardness N Mg, Hardnoess

| ceasom | N b scasam | N Subser

i 1 1 1

! 6 202141 1 (] 15,0008

| 3 hd 215313 i &4 I60312

1 1 hd I8.E797 . d TRG084

| Sag, 60 1.0e0 Sig. 0155

L Mizns for groups 1 homaogencous sabsess are

i qeans for groups (n homogomcous subsds e displayed. Basal on observed] mems,
ihzplaved. The error term & Mean Square Enncy =
Hased om observed means, 193G

The error torm i Mean Sguara Error W8 582
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Wetland biodiversity enhancement ... ... ...... ... Maranchery Wetland

Salimbiy Chiwride
sgasom | N Subigt weason | N Sulsset
1 2 1 F
1 04 1 A ol 1,071 |
3 il L1741 i b4 17,2683
2 i 02630 2 4 REES)
Sig 15T 1041 Sig (T 1,000
|

Mians for groups s homogencois sibsss so
ilisplayial,

Ansed on oheerved means,

The erroe tirm i Mean Squarel Erroe = 00086

Means fiw groups m hamagenigois subsets ane
displayed,

Based oo observal means,

The error term 15 Mean Sguara Error=
1271.283

Alknlisity Tl Haredmness
wemson | N Subset weavn | N | Sulnet

1 F | | 2
2 fd 1z 1 el L]
3 2] 30, Tee 3 il JRAN} ARSNIR
| i ST.AMT | e 4T.5781
Sig, 0743 1.0 Sig. FESR] s

Meenms fir groaps in homogenoous subscts are
displayed

Huased on chesrved means.

Thee exvor term b8 Meas Sojuaio Ernor)= T0.TTH

Means for groups in homogeseous subsets an
dsplayed.

Based on observed mains.
Tee crrow term is Mean Sguare Ernr = 675 46

The exrror torm & Mean Sguara(Ermoc= 108,582

Ca. Haridnisi _ Mg, Hardness
seasom | N Sl scazam | N Salisat

1 1 1
i i 2a.8141 | &4 15,000
3 4 215313 k] &4 Ia.@%]2
| 2] 18,5797 i il IH.&084
Sig, 0.603 1000 Sig. 155

Mezns for groups in homopeneows. sabsets are

Mesns for groups in homogenoous subscs are dlisplayed Based om chseryed means,
displayed, The ermor torm is Mean SquaraError)=
Basead on obsorved ieans, 190814
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Wesland biodiversity enhancement .. ... ... Maranchery Wetland

Dissubved e Dinsatved 0,
wemvan | N Subsei Seasnm Subset

1 2 | F |
1 & 44297 1 [ ] 4.ToR
1 bl 00635 iBls 1 (%] G 1250
1 64 T hE0 1 [ (W
Sig, 0,07 [N Sig. (KU 0.7

Meams for groups in I'l.umug:m-ua:m. are
displayed.

Based on ohaerved mesns,

The werror term 8 Mean Sgunra Ermocl= 30542

Meme for groaps in homogeneous subsets arg
idsplayal.

Blasel on ohierved means,

Thee emror tenm is Mean SquaraErorg= 5707

Biochemical Ovygen Demand Nitrite
Seasan | N | Subwet Seaven | N Subret
¥ 1 I
] & 13703 [ 64 B2IT
2 B4 166EE 16688 A & 02359 |
| &4 1453 2 b D.280]
Sig. 0.276 178 Sig. LR :

Means for groups i homogeneoas subsets are
diplayed,

Based om observed means,

The error berm is Mienn Seeare Erros = 2,184

Menns fr groups in hemogonmuis subsets ane
displayed.

Hased om abserved mesns.

The ervor verm bs Mean Squarg{ Errory= 0,075

Nitrale T
Seasom | N Subait
1 |
i i 0.8991
1 hd 12009
| LT 50411
sk fL0ER 1004

Miirs for proups in homogensoos subisers are
displayel.

Based on chserved mems

The erroe ferm is Mesm Sguana Ervor )= | 5.680

Adiimonis
Sepsom | N Subsel
1 1
3 4 1485
1 (=] ATy
ki il 102ATS
Sig. 0316 .00

Mesins for groups in hemogonoous shsets are
ilasplavid,

Based om observed means.
The erroe term is Mean Squarel Errori= (0], (k4

—
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Silicate Phoyphaie

Seavon | N Suidimet ) Sedson | N Subset _
1 | I 2
[T 94730 3 ot (Ri)
| i 11157 1 fid 18150
(] 145857 z (1] 15493
Sig. 0I8 (KL Sig. 1.0 a7z
L ]
Ivbeares fior groaps in homogensoas subscts o Muans for grospes in hmsgosois syhscts gre
daplayel cheplayed.
Based on obeerve mesns. Basid on ohserocd nisas,
Thet error ferm is Mean Squsrd Ermori= 77 586 The cxror term is Mean Squard Error = 4 025

7.2 Primary Productivity

The gross primary productivity showed an average of 5,15 ¢C/m"/day for the ecosvsiem
whereas the net productivity was 3.50 gC/m’/day {Table 33). ANOVA of gross primary
productivity was significant at 1% level between seasons during the study period. A
positive correlation significant at 1% level (r=0.480) was observed between gross and
nel primary productivity. Duncan test showed that, it was grouped into 3 subsets,
significant at 5% level. The lowest gross primary productivity recorded was (0,98
5C/m’/day at Station 1 during September 2010 and the highest gross primary productivity
recorded was 643 gC/m’/day at Station 6 during March 2010, The net primary
productivity ranged from 0.65 gClm*/day to 4.29 gC/m’/day (Table 34). The lowest net
primary productivity recorded was 0.65 gC/m’/day in Station 3 in September 2010 and
the highest net primary productivity was 3.64 gC/m'/day in Station 7 during March 2010,
Duncan test showed that it was grouped into | subsets, significant a1 5% level. The
chlorophyll *a” ranged from 0.29 mgfmx in Station 3 1o 25.22 mg,-'m] in Station 7 (Table
35). ANOVA of chlorophyll ‘a’ and chlorophyll *¢” were significant at 5% level between
seasons. Duncan test showed that it was grouped into 2 subsets, significant at 5% level.
ANOVA of chlorophyll ‘b’ showed 1% level significance between seasons (F=5.48).
Duncan test showed that it was grouped into 2 subsets, significant at 5% level, The lowest
chlorophyll “a” recorded was 0.29 mg/m’ in Station 3 during December 2009 and the
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highest chlorophyll *a” was 2522 mg/m’ at Station 7 in April 2011 {Table 35). A
positive correlation, significant at 1% level (r'=0.380) emerged between chlorophyll “a’
and dissolved oxygen and also with silicate (r=0.317). The mean value of chlorophyll *h’
recorded was 322 mg'm’. The chlorophyll ¢’ ranged from 0,003 mg/m’ to 1 1.6 mg'm’
{Table 36). Duncan test showed that it was grouped into 2 subsets. significam st 5%
level. The lowest chlorophyll ‘e’ recorded was 0.003 mg/m” at station 7 during December
2009 and the highest was 11.6 mg/m’ in station & during May 201 [{Table 37),

Table 33. Monthly variation in of Gross Primary Productivity
(2C/m"/day) in selected stations of Maranchery wetland during 2009-11

Stations i
| Month | 1 2 3 4 s 6 7 # Mean
( N09 | 236 | 150 | 407 | 300 | 236 | 279 343 | 129 | 260
oo | 069 | 120 | 157 | 182 | 232 | 163 264 | 182 | L2

10 | 352 | 124 | 094 | 142 | 167 | 114 | 165 | 161 | 165
F'10 | 122 | 133 | 553 | 362 | 562 | 279 | 463 | 279 | 344
M0 | O 0 | o 0 0 | 643 | 536 | 364 | g
A0 | O 0| 0 0 0 | 407 | 430 | 407 | 433
M | O 0| © 0 | 0 | 198 [ 2986 | 398 | ;4g
CJwe | 0 0 0 0 0 | 215 | 1399 | 133 | 59

J'10 | 233 | 445 | 363 | 492 | 233 | 423 | 244 | 480 Y04
A'lD | 245 | 378 122 | 312 | 254 | 418 | 42] | 4.65 327
. 8'10 | 098 145 | 322 | 445 | 1.11 288 | 3199 | 4.68 109
010 | 2.36 1.50 | 407 | 300 | 236 | 279 | 3.3 1.29 1.60
N'10 | 0.69 129 | 1.57 1.82 | 2132 163 | 264 | 1.82 1.72

D10 | 352 | 124 | o004 | 142 | 167 | 114 | 165 | L6 1.65
FI | 122 | 133 | 353 | 362 | 462 | 279 | 463 | 279 | 307
F'i1 | 48 3 48 | 36 1 1.2 | 24 | 3 3.30
M'11| 18 | 24 3 12 | 46 | a8 | 18 | 24 | 275

AL ] 38 | 12 | 32 | 12 | 24 | 24 | 36 | 48 2.80
MUI1 | 120 | 360 | 0.72 | 360 | 360 | 120 | 360 | 120 | 234
I | 16 1.2 18 | 36 2 12 | 12 | Z4 1.58
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Il | 24 | 24 | 20 | 24 | 48 | 28 | 12 | 24 | 288
At | 24 | a2 [ 26 | 12 | 24 | 92 [ 12 | 1o | 165
o1 | 48 | 36 | 12 | 12 | 18 | 28 | 12 | 24 | 238
lom | 12 ] 12 | 12 | 12| 32 | 12 | 28 | 24 | 1s0

Table 34. Monthly variation in of Net Primary Productivity
(gC/m’/day) in selected stations of Maranchery wetland during 2009-11

; Stations
| Month | 1 2 3 4 5 ¢ |7 |8 Mean

| N'09 | 172 | 064 | 279 | 204 | 129 | 107 | 279 | 086 1.66
| Doy | 047 | 101 | 104 | L6t | 197 | 137 | 045 | 062 108
L 310 | 103 | 060 | 088 | 064 | 081 | 075 137 | 105 | os9

CF0 | 084 | 070 | 090 | 090 | 124 | L0l 133 | 094 | 099
M| U 0 0 0 [ 0 [ 439 364 | 257 | 44
A 10 [H 0 0 0 0o 1.93 1.07 279 1.03
ALY 10 0 L] iy L] L] l.1 122 0,915 L0
110 0 0 0 0 0 | 091 | pess | 08T | o

J' 10 1.91 1.07 1.33 0.76 | 0.51] 0.51 0.86 1.21 1.06
A' 1D 1.56 | 0.96 | 0.86 1.01 215 | 094 (.85 0.75 1.13
S' 10 0.91 0.23 (.65 1.97 1L.77 | 293 1.8 2.11 146
010 .72 | 0564 | 279 | 214 1.29 .07 | 279 | 0.86 LG
N'1D | 047 1.01 1.14 L.61 1.97 137 | 045 0.62 1.08
D' 10 1.03 0.60 | 088 | 064 | 081 0,75 1.37 1.05 089
J'11 0.84 | 0.79 [ 090 [ 0.90 .24 1.01 1.33 | 0.94 0.99
F'11 36 24 2.8 18 24 0.8 L6 3 2.43

M1 12 1 2.4 2.3 3.5 3.6 1.2 1.2 208
| A'll 2.4 1 1.2 0.8 4 2 12 2.4 1.63
M'LD | OB4 | D48 2.4 14 24 1.6 1.2 1.2 1.82
J'11 l 12 0.84 | .88 | 0.65 16 1.4 12 1.22
J'11 1.6 1.2 1.2 1.2 2.6 2.5 1.6 1.2 1.64

Al 3.6 24 8 28 24 0.8 1.6 1.0 143
511 1.2 1.0 2.4 2.5 315 16 1.2 1.2 208
o1l 24 1.0 1.2 0.8 2.0 2.0 12 24 143
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Table 35, Monthly variation in of Chlorophyll *a’ (mg/m’) in selected
stations of Maranchery wetland during 2009-11

r Stations

lMunm 1 lI k] 4 5 6 7 5 Mean
Nvag | 0549 | 0465 | 0:932 | 1408 | 099 | 0.463 | 0345 | 0374 | g

prog | 0175 | 0.863 | 0290 | 0.929 | 0302 | 0.169 | 0765 | 0.140 | o .0
a0 | 2095 | 3753 [ 4185 [ 0236 | 0996 0717 | 1324 | 0289 |
i L

| &g | P & 1 8 0 | O (&b (99|98 | s
R 0 0 0 0 4579 | 1986 | 4670 | 4
I 10 0 0 Ul 80 7450 s3] ser0 | sas

"0 | 3.990 | 2649 | 5290 | 3621 | 2852 2792 | 3631 | 1421 | 328
A'10 | 13.867 | 7.820 | 9.599 | 13831 | L.7TI8 | 2030 | 0943 | 1741 | 644
S'10 | 10781 | 6288 | 11280 | 9.621 | 5609 | 6935 | 6018 | 14071 | 883
0°10 | 5.187 | 3.765 | 1189 | 2870 | 3.397 | 6.190 | 2579 | 2967 | 2352

| N'10 | 4411 | 3.732 | 3.384 | 4.854 | 2560 | 4518 | 9752 | 4141 | 467
D'10 | 7.765 | 7.028 | 3.804 | 4958 | 5229 | 6521 | 5869 | 8.763 | 624
J'11 | 1831 | 12869 | 8.182 | 13.399 | 15.038 | 17.138 | 12031 | 2953 | 1043
F'11 | 7.025 | 14.152 | 11.007 | 10477 | 11.796 | 10.833 | 13.911 | 14913 | 11.76

LMD | BAIT | 3361 | 7502 | 3302 | 14804 | 9.870 | 13.797 | 15452 | 9.5

_ A1 | 4821 | 14.764 | 16.16] | 18.919 | 16.282 | 14.502 | 11.571 | 25223 | 15.28
M'11 | 10.597 | 19.837 | 4.649 | 10.025 | 9.533 | 11.560 | 10.447 | 3.692 | 10.04
J'11 | 7496 | 3.632 | 4.622 | 3.869 | 2481 | 8622 | 9508 | 18715 | 737

' | 453 | 475 | 1076 | 6320 | 3897 | 136 | 244 | 068 | 1588

L A'ML | 140 | 676 | 1184 | 1057 | 1154 | 137 | 698 | 455 | 638
S'U1 | 472 | 499 | 1196 | 1556 | 938 | 744 | 428 | 472 | 7388
_O'11 | 1066 | 751 | 1465 | 1223 | 547 | 7.06 | 1152 | 604 | 939
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Table 36. Monthly variation in of Chlorophyll ‘b’ (mg/m”) in selected
stations of Maranchery wetland during 2009-11

—

| Stations =
Month | 1 2 3 |4 5 s 7 8 Mean
srge | 0238 [ 0305 0.316 | 0.328 | 0.148 0180 | 0734 | 0.019 0.28
prog | 0042 [ 0288 [ 0.052 | 0,193 | 0.060 | 0.018 | 0012 | 0.049 | 49
| qo | 0172 [ 0125 [ 0.074 [ 008 | 0.148 | 0.159 | 0013 | 0.085 | g3
Fao | 0148 | 0508 | 0.779 [ 0958 [ 3.055 | 0.174 | 0072 | 0201 | 40,
o i 0 0 0 0 | 3.008 | 4571 | 094 | ,g,]
A' 10 0 0 0 0 0 0039 | 0.044 | 0305 | o
wis | 0 0 0 0 0 " L298 | 0981 | 1.627 | 434
F 10 0 v 0 9 U 2135 | 1243 | 0985 | 1.45
210 | 0974 | 0875 | 0759 | 0.764 | 0392 0277 | 0,034 | 0654 | 0.60
_A'10 | 1207 | 2082 | 3.109 | 1108 | 0943 | 1.179 | 0.738 | 0355 | 1.34
S'10 | 4.694 | 1267 | 4969 | 2360 | 1225 | 1729 | 1.743 | 3.557 | 249
0'10 | 1.282 | 1.933 | 1.309 | 1.527 | 0.952 | 1.351 | 0.668 | 0.986 | 125
_N'10 | 0802 | 1843 | 2202 | 1598 | 1131 | 0559 | 0953 | 0326 | Lis
D 10 | 2921 | 0467 | 0.779 | 0.656 | 0.234 | 1.052 | 0430 | 1.488 | 1.00
JI0 | 0034 | 1424 | 0345 | 2155 | 0,185 | 0425 | 29016 | 011 | 096
F'11 | 0361 | 1.923 | 0832 | 2.470 | 4323 | 3.419 | 2185 | 0759 | 2.03
CMULL | 0083 | 0.575 | 0.250 | 0,529 | L18D | 0.889 | 0.605 | 0328 | 058
_A'IL | 0231 | 2497 | 0484 | 0873 | 2055 | 0919 | 2537 | 1022 | 133
M'11 | 2.409 | 9312 | 0.857 | 2.681 | 0.940 | 0.928 | 3.624 | 4978 | 322
P | 2054 | 0153 | 1814 | 0044 | 0381 | 0442 | 0848 | 2540 | 103
_F1 | 660 | 734 | 048 | 096 | 088 | 008 | 177 | 004 | 227
A'll | 338 | 100 | 437 | 193 | 358 | 296 | 404 | 014 | 268
S'11 | 082 | 029 | 154 | 207 | 248 | 104 | 061 | 077 | 1
01| 078 | 041 | 234 | 123 | 048 | 021 | 155 | 114 | o9s
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Table 37. Monthly variation in of Chlorophyll ‘¢’ (mg/m’) in selected
stations of Maranchery wetland during 2009-11

Stations

Momth |1 |2 k] 4 5 o 7 8 Mean
ntgo | %251 | 0353 | 0.733 | 0.512 | 0.065 | 0268 | 1.674 | 0.778. 0.58

D 09 | 0016 | 0390 | 0.011 | 0265 | 0.049 | 0.014 | 0003 | 0.021 | 4,0
1o | 0208 | 0217 [ 0.037 | 0.497 | 0.065 | 0.063 | 0.078 | 0.110

CFgo | 0229 [ 0680 | 0894 | 1151 | 6042 | 0.335 | 0.795 | 0318 E:
[Saisa]l D o0 0 0 [3712| 5733 [ 1160 | 3¢
aie | P o | 0 0 0 | 0625 [ 1159 | 0722 | g4
(wri0.| O 0 0 0 0 | 0421 [ 1210 | 1763 | 4 4
ri| 9| 0o o 0 0 | 0231 | 0960 | 2430 | 124
yw /| o | o | o 0 0 |o0142 | 0762 | 1150 | 0.68

L AT10 | 0454 | 0474 | 0363 | 0511 | 0295 | 0092 | 0940 | 0674 | 048
| §'10 | 1.497 | 0335 | 1.197 | 0.732 | 0.097 | 0421 | 0707 | 2619 | qos
L0110 | 3410 | 3611 | 0035 | 1033 | 1366 | 0264 | 1500 | 0207 | 144
 N'10 | 1091 | 1329 | 1.635 | 1.309 | 3.836 | 0230 | 1112 | 0719 | 1.1
D10 | 3100 | 0.877 | 1311 | 0992 | 0129 | 1.283 | 2.668 | 1.812 | 152
111 | 0410 | 2412 | 0558 [ 4237 | 0792 | 0830 | 3.615 | 0429 | 166
F'11 | 1.858 | 0.651 | 0.500 | 1434 | 0443 | 0924 | 0.446 | 0518 | o5
M'11 | 1015 | 1.529 | 0811 | 1.615 | 0409 | 0967 | 0.579 | 0925 | 098
A'1L | 0.971 | 2693 | 0321 | 2464 | 2610 | 3.013 | 0.79 | 2.404 | 191
CMUIL 2,044 | 0268 | 1614 | 0945 | 0984 | 8.486 | 11.632 | 2548 | 356
_Jran | 2996 | 0667 | 2.531 | 0634 | 0.005 | 1320 | 0883 | 2476 | 144
T | 163 | 074 | 053 | 126 | 104 | 048 | 150 | 024 | 003
A'll | 008 | 076 | 071 | 060 | 051 | 024 | 395 | 038 | om0
S'11 | 053 | 065 | 172 | 174 | 077 | 100 | 075 | 103 | wLe2
011 | 007 | 066 | 056 | 013 | 039 | 044 | 003 | 148 | 047
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Table 38. Result of ANOVA of the primary productivity in Maranchery wetland

during 2009-2011
oGP MNP
Source df | Mean F Source df Mlean F
sguanre square
Inturcep [ W6 247 SO2465 | [ oo [ IR | 1T |
Season 2 37, 112% — F 'n.n i 0E19
satm 7 38T LR satlom T | 1.7 2060
Scasom " | 14 | 2017 16 | [Samen T | o6 756
. [LE P alabivm
[ Erree TERREE T Ernr B2 | 0847
| Total 192 Total 192
_Chlorophyll*a* Chilorophyll b’
Source  df Mean F Source dfl | Mean F
| 1 | sguare square
Clotercepe | | 403 10 151508 | [ Insercep ] ISa500 | 132621
| |
Seaon | 2 129081 [ 2637 | [Season z | WeiT | sAETe
| slation 7 LI E HE L Emin T 00 0,305
i SRemmon | 14 ERITTE 1059 [ST— P4 115 1085
. SN0 wmfion
{Error 68 | 49126 Error 168 | 1935
. Total 1192 Tuotal 192
Chloraphyll ¢’
Source dil | Mean F
'III]I.I.I.R
Intercept [ 195,950 1M 099
Season 2 1007 6140
sAniwm T 97 I 556
Seasne =114 2.1 50 1128
shilin
Emor 168 | 0.9
Tow | 192 !
*S%significance **1% Significance
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Table 39, Season wise Duncan test of primary productivity in the selected stations
of Maranchery wetland during 2009-11

P NFP
Spanon | M Smbaei Seasom | M Subaet
1 2 3 1
1 M4 | L&TS0 i il 11358
| 24 | LEE0R 1. BEDE X L2 LALaL
| bSO e N e | A bl | 2117 2 Bl 14211
4 4 | L1421 | L4 | L1420
5 34 | 1AM0Q | 13300 | L300 Hig. 184
o 4 | L5435 | LIS | 3AlS T
L] 4 Lptis | La%ds Mears for growps in bamogeneous subseis
T 14 LEHID arc displaved,
B amanl o o e,
| Sk L2 LT 0.123 The error terim b5 Meoan SquarelErmor= 0847
Means for growps in hemogeneows subsils ane
displayud
Basad im obarvod mesns
The wrre lerm b= Msis Syaaret Ermor= | 981

{ hirophll *a" Chlsrophyll 'b"
Sgasom | Subset Seasan | N Snbsct
| J¥ | i 1 1
1 o 46373 o 1 o 01,7342
1 tl TR 6 TH 1 =4 11868 11868
2 | Bl TAI14 3 el 15471
| Sl Big.
| ILOEG n&s62 LT wlds
[ Miana for groups in hamageneous subscts ane Mcams for groaps in bemegomeous subsels are
| msplaed, displayed.
| Hasa] o observal meaiis, Based om observias] mesans.
Ths wrros porm 15 Mlean Squard Erork= 49,1 26 The ervor iorm is Mean Square{Erroci= 1 935

_Chlorophyll *c*

Semsan | M Smbset
1 i

3 trd 08032
I i 0,91 6% L9168
F il 15338
Sig. .43 i
Mians for proaps in homogengous subsels e
displayal
Basad on observod mcEns.
The error berm is Mean SquaraErocy= 1.911
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7.3 Biotic Production

The phytoplankton biomass ranged from | mbm’ in Station 8 in June 2010 1o 28 mlim’ in
Station 4 and 5 dunng July 2011, whereas the average for the wetland was 14.3 ml/m’
{ Table 40). The ANOVA of phytoplankton biomass showed that the varation between
scasons were significant at 1% level (F=5.73). The phytoplankton biomass was higher
during the post monsoon period. The dominant phytoplankton group in Maranchery
wetland was Chlorophyceac in all three seasons during the study. Other phytoplankton
groups mainly observed were Cyanophyeeae, Bacillariophyceae, and Euglenophyceae,
“umerical abundance of phyioplankion was maximum in pre monscon and minimum
during the monsoon. Vanation in different groups of phytoplankton are shown in Fig. 82-
96 ANOVA of phytoplankton biomass was significant at 1% level between seasons,
Duncan test showed that it was grouped into 2 subsets, significant at 1% level. On
comparing with the study 8 different stations, it was observed that there was no marked
deviation obtained in different groups of plankion. However, among the groups of
phvioplankton, Chlorophycese and Euglenopyecae exhibited highest and lowest
percentage of abundance. Dunng the pre-monsoon period Chlorophyceae (24000
“oom', Bacillariophyceae (12000 No.m'), Cyanophyceae(1 5000No./m") showed higher
sumerical abundance compared to Euglenophyceae( 1 1500 NoJm®).

Chlorophyceae: Eight genern were observed in Maranchery wetland, The genera
encountered in the wetland were in the following order of dominance. Fohwx =
Uedogonium>Spiregyra=Pediastrum=Arthrodesmus>Stanrastrum = Ulothrix> Scenedes
B,

Cyanophyceae: Three genera were observed in this wetland. Different gencra
emcountered in the wetland were in the following onder of dominance. Nostoc >
Oscilliatoria > Microcystis

Sacillaniophyceae: Two genera were observed in this wetland. Navieula = Diatoma
Suglenophyta: Two genera were observed in this wetland. Euglena > Phacus

The zooplankton biomass ranged from 1| ml/m’ Station 2 to 35 mbm® (Table: 41),
ANOVA of Zooplankton biomass was significant at 1% level between seasons during the

wudy period. Duncan test showed that it was grouped into 2 subsets, significant st 1%
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level, A positive comelation significant st 1% level emerged between zooplankion
biomass and phosphate (r=0.231). A distinct seasonal response was observed hy
phytoplankton and zooplankion population. During the pre-monsoon the wetland shows
maximum numerical abundance (1 2000n0./m’) and minimum in monsoon period. Among
three differem groups copepods and rotifers shows maximum numerical abundance in pre
monsoon period (12000n0./m’ and 2000 no_‘m’ respectively). Percentage wise abundance
of different group of zoo plankion in 8 differemt stations were depicted in Fig. 69-77,
Copepods and copepods nauplin formed an important component in all the § Stations.
Among 8 dilferem stations St. 4 showed maximum percentage abundance of Copepods
(92%). Although 5 family of roufers were recorded during the premonsoon period.
Sranchionus species represented the maximum incidence among the rotifers in the
present study. In this system 23% of zoo plankton contributed by cladocerans during the
monsoon penod compare 1o other groups.

Lopepoda: Only four genera observed. Mesocyclops > Microcyclops > Paracyelops =
Hellodiapramiy

“oufera; Seven genera were observed in Maranchery wetland. Branchionus > Playias >

“ifimia > Lecanae > Polvarthra > Testudinella > Trichocerca

“hadocera: Seven genera were observed in Mamnchery wetland. Differemt genera
scountered in the wetland were in the following order of dominance. Among different
pemera Daphnia and Moina were commonly observed. Dapluia > Ceriodaphnia >

Dwpdunasoma > Moina > Basmina = Chyderus = Alona

T dominant aquatic macrophytes identified were Limnopihyila (submerged water plant)

) Lymnanchymum(15%), Nymphyea sps (15%), followed by Hwdrilla (10%),
“mcsiuria (10%) typha (7%) Eichormia crraseipus (5%), Ludweigea (3%), and Ipomea
. (Table. 35).

Semencal abundance of macrobenthos was low in comparison to other wetlands which
b due o the alternate wet and dry phases. Numerical abundance of macrobenthos
e maumum in September 2010 (965 no:/m’) and minimum was in June 2011 (12

e | While numerical shundance of macrobenthos was maximum in monsoon {296
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1:u.1-:.-'m:} and minimum was in pre monsoon (81 novm) ifig 45,46), Numencal abundance

showed & considerable vanation between seasons (fig 46).

The benthic macrofauna was mainly composed of oligochaetes, polychactes, nematodes,
chironomid lorvae, insect larvae, insects, crustaceans mollusks, hirudinae and Pisces.
Olighochaetes and chironomids were the major group (Fig 47). During post monsoon
oligochaetes (60%), was the dominant group followed by chironomids {27%), insect
larvae (5%), insects (2%), polychactes, Hirudinae, molluscs nematodes, Pisces und
crustaceans { 1%) (fig 48), During monsoon, the dominant group was oligochactes (62%)
lollowed by chironomids (26%), nematodes {(6%), polychaetes (3%), insect larvae (2%)
and nseets (1%) (fig 49). While in pre monsoon, the dominant group was chironomids
(47%) oligochaetes (38%), insect larvae and nematodes (3%), polychaetes (2%) and,
nematodes (3%), insects (2%) and crustaceans, Hinudinae and molluses (1%) {fig 50).
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Table 40. Monthly variation in of Phytoplankton Biomass (ml/m”) in
selected stations of Maranchery wetland during 2009-11

| Stations ==z

. Month | 1 2 3 4 5 6 7 8 Mean
— 8 5 10 10 4 3 4 r
sios | 3 F] 2 | 4 10 5 2 3 ppp
710 | © 7 f 10 10 2 4 i &8
— 3 I8 20 | 20 4 3 [ 103
sl © 0 0 0 0 3 3 2 27

am] 0 0 0 0 0 3 4 2 35
— 0 0 0 0 6 6 5 e
ruw | Y 0 0 0 D] g 7 ; 5.7
10 | 3 14 12 4 10 5 2 3 -

L A'10 | 4 f 10 8 6 5 3 4 58
gisn || 7 8 5 10 10 4 3 4 64
ot | 7 6 12 I 7 F 3 4 o
N'1o | 3 4 2 4 10 5 2 3 a1
D10 | 8 10 4 4 4 3 6 1 6.0
ra | 3 6 7 o | 4 2 - 4.8
Pl 4 10 19 10 10 12 i2 17 13.0
Mol | 18 14 14 16 14 14 12 12 14.3
A1l | 10 12 12 14 13 10 14 12 12.1

M| 5 8 10 10 11 6 10 8 8.5

L Pit | 7 7 10 8 6 4 8 10 7.5
rir | 14 | 26 ig | 28 | 280 | 160 | 260 | 260 | 228
Alr | 18 | 20 16 | 20 | 260 | 140 | 120 | 220 | 185
§11 | 20 18 18 | 20 | 140 | 140 | 180 | 120 | 168
o1 | 16 14 | 20 18 | 160 | 200 | 220 | 180 | 180
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Table 41. Monthly variation in of Zooplankton Biomass (ml/m’) in
selected stations of Maranchery wetland during 2009-11

Stntions
Month | 1 2 3 4 5 6 7 8 Mean_
N 9 5 4 [ 10 7 4 3 2 5.1
D 09 5 4 4 7 6 20 4 3 6.9
110 4 5 5 12 20 2 2 1 6.4
CF0 12 4 12 35 31 4 3 4 158
M 10 0 0 0 0 0 3 2 3 17
o' 10 0 0 0 0 0 5 4 fi 50
MY 10 0 0 0 0 0 8 f 2 53
yuw | Y 0 0 0 0 3 8 4 5.7
10 5 4 6 ] o 7 5 3 48
A'll | 6 4 3 4 8 10 7 5 59
S 10 10 1l 12 3 8 7 10 4 8.4
o' 10 [1] g f 5 10 f 3 5 6.9
"N | © 3 5 12 7 5 : 1 54
D 10 5 3 9 8 12 4 8 66
I 4 5 10 12 2 6 1 5.6
F' 11 15 20 2() 14 20 20 15 15 17.4
MLl | 14 19 16 15 14 15 1% 18 16.1
A1l | 13 10 16 14 14 17 14 10 13.5
M1l 12 10 14 10 12 10 12 11.0
I 11 14 8 12 8 10 12 7 0.5
J 11 1.6 1.2 1.2 1.2 2.6 2.5 1.6 12 1.6
A1l | 36 | 24 23 2.8 24 0.8 1.6 30 | 24|
s'11 1.2 1 2.4 2.5 3.5 3.6 1.2 21
oL | 24 | 1 1.2 0.8 20 2.0 1.2 2.4 1.6
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Table 42. Seasonal variation in zooplankion population in in selected
stations of Maranchery wetland during 2009-11

Grenus/Seasons Premonsoon MOS0 Postmonsoon |
ROTIFERA
"FAMILY Brachionidac

Brachionus sps - + -
Platyias sps » re - |
FAMILY Filinidae |
" Filinia sps + - -
FAMILY Lecanidae
Lecanae sps -+ + 2
FAMILY Synchactidac
Polvarthra sps + o+ +
FAMILY
Testudinellidae
Testudinefla sps + " :
FAMILY

Trchocercidas

Trichacerca sps - + -
CLADOCERA

FAMILY Bosminidae
Bosming spy - « =
FAMILY Chydoridae

Lﬂ'ﬁrm s + + +

Al + = +
FAMILY Daphniidae

LY Moinidoe
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Moima sps . 5 + —|
FAMILY Sididae
Daphanaosoma spw + A 5
COPEPODA

Order Cyclopoida
FAMILY Cyclopidae

TEHL‘.}E‘I’J}M §E + * |+

Microcyelops sps W +

.Pﬂmq'ﬂﬂpj.j;:r + + +
Order Calanoida
FAMILY Daiptomidae
Hellodiaptomus sps + + +
OSTRACODA
Stenocypris sps
Nauplii
NEMATODA
Insect Larvae

+| +| +| +
i
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Table 43, Result of ANOVA of the biotic production in Maranchery wetland during

2009-2011
Looplankton Biomass Phytoplankton Biomass
Source l df | Mean F Source drf | Mean F
square square
Intercopl i AJRLAER Il 078 Intescep | 131957050 | WEads
SeEasan 2 H6HIT I, Dyires P— 7 25E A1 NI
dlatiom 7 15540 1134 shatism 7 27924 e
Seasan  * | 14 | 13.338 ALy Season | % | 14| 1000 R
LIk sEation
Emar 168 | 31,524 Error 168 | 45017
Tutal 192 Total 12
*S%significance **1% Significance

Table 44. Season wise Duncan test of biotic production in the selected stations of

Maranchery wetland during 2009-11

Lnoplankion Rivmass FPhytoplankion Biomass
[ Season | & Sulwet Season | N | Subset
i F 1 i
[ 3 a4 4 50573 K] i LR
1 i 55615 1 i 18118
| bl BETHI 2 ] 10769
Sig, 034 1,080 Sig. 479 1.6
' Meami for groups in homogeneoiss subsels ane Meane for groups in homopeneus ashscis are
adesplayed. displayed.
Hasel on chseryed mesams. Based on observel means.

The erroe term 18 Mean Squand Errorp= 31 528

The error term i Mean Square{Error= 45176
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8. Salient Findings

The productivity of an aquatic eccosystem depends mainly on the prevailing
environmental parameters and its inferactions with one another. The various paramerers
of physical and chemical nature are results of geoclimatic conditions of the region, The
overall physical and chemical nature of an squatic system indicates its wtal ecological
status and further enables an assessment of its wtility for purpose like fish farming and

agua culture.

5.1 Water quality

Physico-chemical characteristics not only reflect the quality of an aquatic ecosvstem but
zlzo its biological diversity (Ghavezan er al., 2006; Tas ef al., 2007). In fact such abiotic
‘zatures deliberate on the health status and productivity of an ecological svstem. The land
wse pattern in the Maranchery wetland was different during the three seasons. During
2010 and 2011, during pre monsoon period, Stations 1 to § were under rice cultivation, or
wept fallow which allowed the formation of a grassland, supporting grazing animals,
Cunng monsoon the area was inundated with water, supporting squatic macrophytes and
native fishes. However during post monsoon 2009, the area was inundated with water
a0 under fish cultivation. Labeo rohita, Catla catla, and Cremophryngdon idella were
Se mtroduced fishes,

Temperature of water depends on the water depth besides solar radiation, climate and
wpography. It may be mentioned that no other single factor has so much profound direct
o ndireet infloence on physico-chemical, biological, metabolic and physiological
Schavior of aguatic ecosystem than tempersture (Welch, 1982), It also reflects on the
“ymamics of living organisms (Chandler, 1942), The mean water temperature of the entire
pemod of study ranged from 26.4 1o 31.4 (Fig.13). Compared to other stations Station 4,
woweed higher variation in pre monsoon period. The water temperature has was found to
moresse correspondingly with the increasing atmosphenc temperature (Fig.11). Similar
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observations were made in previous studies by Javaraman ef af, 2003 for the Karamana
river. From (Fig. 16) the highest transparency recorded was 1.6m in Station S in monsoon
season. From March to June and January (station 1 1o 5) transparency was equal to
depth{Fig. 16). Wide varistions were showed in transparency in both seasons {Fig. 17). The
pH values showed no wide variation in all the seasons (Fig. 19). The vanation in the study
zones exhibited » neutral trend with regard 1o the pH (av: 6.93), In 2010-2011 period the
average pH Similar observations were made from Thrissur Kole wetlands (Tessey and
Sreekumar, 2008). The present observations are in complete conformity with the findings
of Verma & Shukia (1969, 1970) and Zuber & Sharma (2007). The mean conductiv iy
wag found to fluctuate between 48.1 10 645u85 (Fig.20), Conductivity was high in pre
monsoon season and low in monsoon season (Fig. 21). Similar trend was observed in tatal
dissolved solids(Fig.22). The conductivity of the water was assumed to be due to two
most dominant ions viz., bicarbonates and calcium. The Auctuations in the values of
conductivity observed during the present study could be due to variations in the rate of
decomposition of organic matter, variations in the water level and evapo-transpiration.
The present observation gets reinforcement from the views placed on record by Jameel
(1998). Gancsh (2006) & Zuber (2007). The total dissolved solids comprise mainly of
morganic salts and small amount of organic matter. Similar finding with regards 1o seasonal
vartation of TDS have been reported by Shastree ef af (1991) in Ravindra Sarovar {Gaya).

The turbidity is an expression of light scattering and light shsorbing property of water and
@ caused by the presence of suspended matter, such as clay, silt, colloidal organic particles,
planktons, ete. Turbidity is the most critical factor regulating the growth of chlorophyll
scanng organisms (Kaushik and Saksena, 1990). High wrbidity was observed during
premonsoon period (Fig.25). high value of turbidity observed in Station 5 during
premonsoon period.  Comparatively high values of wrbidity might be due w the muddy
sediment bottom. According 1o Kaliamoorthy (1973), in shallow waters with muddy
soiom, high turbidity may be caused by wind stirring up the bottom sediments,

Moyle (1946) noticed that most of the water bodies having a total alkalinity greater than
Szl were highly productive. In Maranchery kole wetland the maximum alkalinity
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observed was 160mg/l. therefore the water body can be considered 0s a productive
ccosystem (Fig.30), Compared 1o other stations, Station 2 showed higher vanation in post
monsoon period (Fig. 31). Chlorides in water are generally due to the salts of sodium,
potassivm and calcium.  Higher chlonde value was observed in pre monsoon (Fig.29).
Compared 10 two scasons, there was o totally different trend were shown in 2009-10 and
2010-11 period{Fig. 29), Studies reported that, increased chlorides in summer season could
e due to high evaporation rate because of high ambient temperare (Kaushik ef al, 1991),
Similar reasons have been found by (Zuber, 2007) w be the responsible factors for the
fuctusting chloride concentrution in Lake Mansar. Dubey (2003) reported that, the
chionde contents normally increases as the mineral contents increases. Salinity was very
bow during the study and the maximum salinity observed was (1.9 ppt in Station 4 (Fig. 26,
in Season wise vanation, there is no wide variation observed in 200011 period compared
w J009-10 (Fig. 27). Therefore the water body can be considered os a freshwater

soOsvElem,

Total handness is mainly contributed by bicarbonates. In present study mean value of
swdness recorded as 24.4 10 90.5 mg/L and maximum value was observed during pre
monsoon period in Station 4 (Fig33), Chary Parashal et o/ (2008) reported thar the
sardness of water is not o pollution parameter but it indicates water quality, Sawvyer

v} classilied waters on the basis of hardness in to three categories (i) soft with hardness
S 0.0 10 7T5mg/L, (i) moderately hard with hardness from 75mg/L to 1 50mg/L and (iii)
sad with hardness from 150mg/L to 300mg/L. So considering the above statement the
Marmchery wetland could be soft in nature. The maximum calcium recorded was 80,5
=l m various sampling stations (Fig.34).Compared 1o other stations, Station 2 showed
Ssgher concentration in premonsoon period (Fig. 35). Similar observation was made by
Ssmmmayum ef al (2000), The content of calcium is one of the variables in freshwater on
st faunal differences can be based as caleium served as micro nutrients to most of the
e and is required in small quantity for phytoplanktons growth. The range of
mmescum in different sampling sites was found 0 be 53 t0 350 mgL (Fig
ed 10 different seasons, study showed that higher seasonal variation in 8 selected
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stations (Fig-37). According 1o Wetzel (1975), magnesium is required by the flora to build
its chlorophyll and in enzymatic transformation.

Dissolved carbon dioxide was present throughout the study period (Fig.38). Compared to
ather stations, Station 5 showed higher concentration in monsoon period (Fig.39). Similar
observation was also made by Srecnivasan (1972), The presence of CO; in the surface
water is mostly governed by s utilization by macrophytes and algae during photosynthesis
and also through its diffusion from air (Sreenivasan, 1974). Increasing trend in dissolved
carbon dioxide was also noticed in the two year study period.  Alkalinity of water is its
capacity 10 neutralize acid and is characienzed by the presence of hydroxyl ions capable of
combining with hydrogen ions in solution.

Mitrogen in water oocurs as bound forms like nitrate, nitrite, ammonia, wren, and amino
scids. The nitrogen is imponant in aquatic ecosystem, because of its role in the synthesis,
mamntenance of proteins and productivity of water. The lowest nitrate value recorded was
G008 pmol/L and nitrite was 0 .074 pmol/L (Fig. 40). In season wise comparison, post
monsoon period showed higher concentration of nitrate (Fig. 41). The nitrate value was
vexy low than nitnite nitrogen in the present study, Similar results were observed in Cochin
ssckowaters which revealed that, during most of the years nitrite value were lower than
Sosc of nitrate ( Meera and Bijoy Nandan, 2010). Banergee et af (1990) mentioned that
pomd water containing more than 1.0 ppm nitrate- nitrogen is considered to be good for
spumnum production of fishes. Pailwan e af, 2008 have stated that, when intense
macrophyte growth is taking place the nitrate concentration are very low. Compared 1o
e stanions, station 4 showed higher vanation of nitrite in premonsoon period (Fig. 43)
e smmonia ranged from 0.89 pmol/L 1o 39.62 pmol/L (Fig.44). 2010-11 period
wmcenaration of ammonia showed same trend in 8 selected sampling sites (Fig. 45), The
S fication taking place as a pant of the nitrogen cycle leads to a steady decline in nitrate
e sccompanied by a progressive increase in ammonia (Mechala, 1974). Phosphorus,
v for the fentility, is generally recognized as a key nutrient in the productivity of
Huchinson (1957) demonstrated that phosphorus is one of the major nutrients
ble for biological productivity. The main supply of phosphorus in natural waters
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comes from the weathering of rocks, leaching of soil from the catchment area by rain, cattle
dung and sgricultural activity in adjacent areas (Jhingran, 1982). The memn value of
phosphate ranged fiom 0.23pmolL 1o 7.05umol/L (Fig48). Compared 1o seasons,
monsoon period showed higher concentration of phosphate in Station 6 (Fig. 49). In the
present study, phosphate content exhibited highest level in late summer period. Prosad,
(1990 reported that during summer season phosphate content was highest and was related
W high wind speed, decrease in water level, high evaporation rate and increased
decomposition due to increase in temperature, Silica occurs in fresh water as undelined
dissolved silicic acid, as colloidal suspended solids and as a silica oxide. It is essential for
the growth of distoms. In the present study, silicate has shown high valee (32.75pmol/L)
during pre monsoon as compared 1o post monsoon period 6,28 pmol/L(Fig47),

A vanety of gases are found dissolved in natural waters. The dissolved oxygen level ranges
from 3.4 10 10.2 mg/L in the study area (Fig. 50). There is no wide variation observed
seasonally in 8 selected sampling stations (Fig. 51) The dissolved OX¥Een concentration
was higher as compared to similar studies from Valanthakadu backwaters (Meera and
Syoy Nandan, 2010}, The BIS standard for dissolved oxygen in inland waters is Img/L.
The dissolved oxygen in the present study area remained within the permissible limits, The
maximum mean value of BOD observed was 7.90 mg/L (Fig.52). compared 1o other
sations, Station 4 showed higher concentration in premonsoon preoid { Fig. 53). Varation
0 the value of BOD appears w be a function of change in the degree of dilution, quantity of
organic matter, and activities of micro organisins carrying decomposition of carbonaceous
=d nitrogenous matter (Wetzel, 1983). Oke (1999) reported that aquatic plants impede
water movement and vertical circulation of dissolved oxygen, leading to the lower
@ssolved oxygen content of the wetland agreeing with the present study,
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Fig. 10. Monthly variation in atmospheric temperature at Maranchery wetland

during 2009-2011
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Fig.11. Seasonal variation in atmospheric temperature at Maranchery wetland
during 2009-2011
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Fig. 12. Monthly variations in water temperature at Maranchery wetland during

2009-2811
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Fig.13. Seasonal variation in water temperature at Maranchery wetland during
2009-2011
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Fig. 14. Monthly variations in depth at Maranchery wetland during 2009-2011
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Fig.15. Seasonal variation in depth at Maranchery wetland during 2009-2011
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Fig. 16. Monthly variations in transparency at at Maranchery wetland during 2009-
2011
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Fig.17. Seasonal variation in transparency at Maranchery wetland during 2009-
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Fig.18. Monthly variations in pH at Maranchery wetland during 2009-2011
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Fig.20. Monthly variations in conductivity at Maranchery wetland during 2009-2011
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Fig.21. Seasonal variation in Conductivity at Maranchery wetland during 2009-201 1
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Fig.22. Monthly variations in total dissolved solids at Maranchery wetland during

2i19-2011
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Fig.23. Seasonal variation in total dissalved solids at Maranchery wetland during

2009-2011
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Fig.24. Monthly variations in turbidity at Maranchery wetland during 2009-2011
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Fig.26. Monthly variations in salinity at Maranchery wetland during 2009-2011
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Fig.27. Seasonal variation in salinity at Maranchery wetland during 2009-201 1
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Fig.28. Monthly variations in ehloride at Maranchery wetland during 2009-2011
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Fig.29. Seasonal variation in chloride at Maranchery wetland during 2009-2011
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Fig.30. Monthly variations in alkalinity at Maranchery wetland during 2009-2011
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Fig.31. Seasonal variation in alkalinity at Maranchery wetland during 2009-2011

o 20811 S
[ == I
1] b et 18 ]

]

i: et 1151
m e K
10 — 5.7

] =314
pral B e
MO ko
hEasong

HE




Wetland hiodiversity enhancemens .. ...... ... Maranchery Wetland
Fig.32. Monthly variations in tetal hardness at Maranchery wetland during 2009-

2011
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Fig.33. Seasonal variation in total hardness at Maranchery wetland during 2009-
2011
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Fig.34. Monthly variations in Ca hardness at Maranchery wetland during 2009-2011
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Fig.35. Seasonal variation in Ca hardness at Maranchery wetland during 2009-2011
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;‘Iugi,.?s. Monthly variations in Mg hardness at Maranchery wetland during 2009-
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Fig.37, Seasonal variation in Mg hardness at Maranchery wetland during 2009-2011
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Fig.38. Monthly variations in dissolved
i

Ca; at Maranchery wetland during 2009-
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Fig-39. Seasonal variation in dissolved Co

01

: at Maranchery wetland during 2000-
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Wetland biodiversity enkancement ... ... .. ... Maranchery Wetland

Fig.40. Monthly variations in nitrate at Maranchery wetland during 2009-2011
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Fig41. Seasonal variation in nitrate at Maranchery wetland during 2009-2011
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Wetland biadiversity enhancement ............... Maranchery Wetiand
Fig.42. Monthly variations in nitrite at Maranchery wetland during 2009-2011
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Fig.43. Seasonal variation in nitrite at Maranchery wetland during 2009-2011
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Fig.44. Monthly variations in ammonia at Maranchery wetland during 2009-2011
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Fig.46. Monthly variations in silicate at Maranchery wetland during 2009-2011
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Werland biodiversity enhancement ... ............ Maranchery Wetland

Fig.48. Monthly variations in phosphate at Maranchery wetland during 2009-2011
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:lg.ﬁﬁ. Monthly variations in dissolved oxygen at Maranchery wetland during 2009-
11
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Fig.51. Seasonal variation in dissolved oxygen at Maranchery wetland during 2009-

2011
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Wetland biodiversity enhancement ... ......... ... Maranchery Wedland

Fig.52. Monthly variations in biological oxygen demand (BOD) at Maranchery
wetland during 2009-2011
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Fig.53. Seasonal variation in biological oxygen demand (BOD) at Maranchery
wetland during 2009-2011
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Wetland biodiversity enhancement .............. Maranchery Wetland

8.2 Productivity

The value of GPP and NPP was assessed in Maranchery wetland. The overall maximum
value of GPP and NPP (4.15gC/m iday, 2.10gCim’/day) was found in pre-monsoon
months (Fig 35&58). Temperature, light and nutrients are important limiting fiactors for
primary productivity. Ali and Khan (1976) have reported higher values of productivity in
warm season and lower value in cool seasons. Chlorophyll *a* ranged from. 70 mg/m’ 1o
15.28 mg.-‘mj-:nup-arnd o other stations, Station 4 showed higher vanation in monsoon
peniod { Fig. 59), Earlier studies on chlorophyll ‘a’ conducted in Vembanad lake reported
an annual range of 2-21 mg/L, similar results were observed in Thrissur kole wetlands
(Tessey and Sreekumar, 2008), The maximum chlorophyll b recorded was 3.22 mg/m’ and
chlorophyll ¢ recorded was 3.56 mg/m’ in late summer perind (Fig, 61 & 633),

Fig.54. Monthly variations in gross primary productivity at Maranchery wetland
during 2009-2011
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Wetland biodiversity enhancement ..... .. ... Maranchery Wetland
Fig,55. Seasonal variation in gross primary productivity at Maranchery wetland

during 2009-2011
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Fig.56. Monthly variations in net primary productivity at Maranchery wetlund
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Wetland biodiversity enhancement .............. Maranchery Wetland
Fig.57. Seasonal variation in net primary productivity at Maranchery wetland

during 2009-2011
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Fig.58. Monthly variations in Chlorophyll *a” at Maranchery wetland during 2009-

2011
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Wetland biodiversiry enhancement ... ... .. oo Maramehery Wetland
Fig.59. Seasonal variation In Chlorophyll ‘a* at Maranchery wetland during 2009-

2011
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Fig.60. Monthly variations in Chlorophyll *b* at Maranchery wetland during 2009-
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Wetland biodiversity enhancement ... ............ Maranchery Wetland
Fig.61. Seasonal variation in Chlorophyll *b* at Maranchery wetland during 2009-
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Fig.62. Monthly variations in Chlorophyll *¢' at Maranchery wetland during 2009-

2011
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Wetland Biodiversity emhancement ... Maranchery Wetlan

Fig.63. Seasonal variation in Chlorophyll ‘¢’ at Maranchery wetland during 2009-
2011
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8. 3 Sediment quality

Sediment pH showed no much variation during the study period (Fig, 66). compared
Organic matter buffers the soil pH in the slightly acidic, neutral and alkaline soils, which
helps to maintain relatively constant pH. In most wetlands pH 15 buffered ugninst nuetrality
(Ramesh and Ronald 2008). The Eh values showed a highly reducing trend in most
stations(Fig. 73). Eh undergoes dynamic changes as wetlands are subjected to hvdrologic
fluctuations (Ramesh and Ronald 2008). The soil in the study area can be classified as
high organic carbon availability class. In wetland ccosystems, the primary productiviry
often exceeds the rate of decomposition processes, resulting in net accumulation of organic
matter. The decomposition process occurs significantly at slower rates due 1o
predominance of anserobic conditions. (Ramesh and Ronald, 2008), Phosphorous release
from oxyhydroxide flocs under reduced condition caused by continues flooding and the
organic matter hydrolysis sceelerated under aerobic conditions for dry soils following
reflooding may be the reason for the maximum available phoesphorous during monsoory
(Fig. 77). Warming increased the potential of P release from sediment to pore water and
further to overlying water which can be the reason for the minimum P levels during pre
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Wetland biodiversity enhancement ............. ... Maranchery Wetland
Fig.64. Manthly variations in sediment temperature at Maranchery wetland during

200-2011
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Fig.65. Seasonal variation in sediment temperature at Muaranchery wetland during

2009-2011
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Wetland biodiversity enhancement .. ... ... - Maranchery Werland
Fig.66. Monthly variations in sediment pH at Maranchery wetland during 2009-
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Fig.67. Seasonal variation in sediment pH at Maranchery wetland during 2009-2011
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Wetland biodiversity enhancement ......... ... Maranchery Wetland

Fig.68. Monthly variations in organic carbon at Maranchery wetland during 2009-

2011
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Fig.69. Seasonal variation in organic carbon at Maranchery wetland during 2000-
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:;g“m Monthly variations in moisture content at Maranchery wetland during 2009-
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Fig.71. Seasonal variations in moisture content at Ma ranchery wetland during 2009-

2011
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Wetland biodiversity enhancement .. .. .., cor o Maranchery Wetland
Fig.72. Monthly variations in Eh at Maranchery wetland during 2000-201 1
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Fig.73. Seasonal variations in Eh at Maranchery wetland during 2009-2011
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Fig.74. Monthly variations in available nitrogen at Maranchery wetland during

2009-2011
B j i - 1a
0.4 (s
0o
ae3
o
#0d &ios
a0t
not
i
i = i1
FAREZSE"~aag
onth |
BTN
ik

Fig.75. Seasonal variations in available nitrogen at Maranchery wetland during

2002011
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Wetland biodiversity enhancement ...... ... ...... Maranchery Wetland

;’i"g].?i. Monthly variations in available phosphorus at Maranchery wetland during
9=2011

J

Fig,77. Seasonal variations in available phosphorus at Maranchery wetland during

2009-2011
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8. 4 Phytoplankton diversity

Algae are important components of water quality. Algal and nutrient dynamics are
closely linked together since nutrient uptake during algal growth is the main process that
removes dissolved nutrients from the water, and algal respiration and decay are major
components of nutrient recyveling (Tina and Bramsaly, 20089), Iver Morlin (2006) have
noticed that, phytoplankton composition was responsible for patterns in zooplankion
community structure. The mean seasonal biomass value ranged from 0.45ml/m’ in Station
7 in premosoon period 1o 15 mlm” in Station 4 and 5 during monsoon period. The overall
maximum biomass was found higher in monsoon period in Station 4 and 5 respectively.
Bijoy Mandan {2008) also reported the maximum plankion during monsoon period in
Kadinamkulam backwater which was due 1o the high amount of detrius sediment and
other suspended materials collected along with the plankion samples duning monsoon
showers. Total phytoplankton density ranged from 5000no.m’ to 25000 no/m’ in
Maranchery wetland. Chlorophyeeae had higher representation in all seasons and
stations. Mean percentage composition of chlorophyceae was maximum in post monsoon
peniod (47%). Compared 1o other stations, Station 4 showed the highest percentage
abundance of chlorophyeeae (51%) followed by Station 1(44%) and Station 3(41%).
Pathak et o/ (2004) studied plankion diversity of 14 wetlands of Utter Pradesh, where
chlorophyceae dominated all the wetlands range:35.6% to 72.9%. In the present study,
among chlorophycese, volvar colony dominated in all the stations followed by
ocdogonium, and  spirogyra  with  other genera.  Bacillariophyceae (18%),
Cyanophyceae(27%), and Euglenophyceae(16%) were moderately represented, in all the
study stations. Sugunan ef al (2000) studied the ecology and fisheries of Beels in West
Bengal. In this study it was reported that Chlorophyceae and Bacillariophyceae
dominated the phytoplankton. It is possible that dominance of these two groups was
facilitated by rapid removal of plant nutrients by macrophytes from soil and water, This
agrees with the present study. Euglenophyceae showed least representation in all stations.
Compared to other stations, Station 2 showed higher percentage abundance (15%) of

Euglenophyeene.
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B. 5 Zooplankton diversity

Zooplankion are excellent indicators of both biotic and abiotic influences because they
are the center of the aquatic food web and therefore respond 10 both wop down processes,
such as predation, and bottom up processes. such as food availability (Lampert1997;
Limmer er al. 200). When zooplankion are subjeet 1o strong predation pressures, they
need aquatic plants as refugium. When they are living in very dilute environments, such
as the wetlands with low nutrients, the zooplankion need 1w be efficient competitors for
food sources (Lampert, 1997). The mean seasonal biomass value ranged from 3.0 mlim’
in Station 2 to 17 mlm’ in $taton 3. The maximum biomass was found in pre monsoon
period in Station 3, Zooplankion community of the Maranchery wetland comprised of 18
senera belonging to Rotifera (6 families) Cladocera (5 families) Copepoda (2 families)
Ostracoda (1 familiy), Nematoda and insect larvae. Table 37 depicts the occurrence of
different zooplankion geners during different seasons of the study period. Copepods
dominated the zooplankion population during all the seasons followed by Daphnia and
Rotifera. Lowest diversity was exhibited by ostracods being represented by only one
family, cyprididae. The nauplii were found to oceur in large numbers during premonsoon
peniod. Muajority of the rotifers recorded in the wetland were of thecate type. A total of
nine species of crustaceans and eight species of rotifers were reported in Nepal lakes
(Smriti Gurung ef wl. 200%). Compared to other stations, copepods showed highest
percentage in Station 4 (92%). Among copepods cyclopoidae family showed higher
abundance. Bijoy Nandan (2008%) reported that in Neeleswaram backwater, 50% of the
plankton were contributed by copepods. According to Harris (1986), the species
composition and abundance changes would be associsted randomly and controlled by
external factors. Compared to other stations St. | showed maximum mean percentage of
rotifers{12%). Large cladoceran daphnia were observed in pre mensoon period in Station
2 and 3. Percentage abundonce of cladocerans were maximum in Station 3{48%) and
minimum in Station 4 {3%), Ivor Norlin (2006) charscterized zooplankion composition
amd ecology in western boreal shallow water wetlands. In this study it was reported that,
the large cladoceran grazers, Daphnia showed high sbundance and dominance. This
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agrees with the present study. Abundance of large Daphnids are associated with clear
lakes with healthy sport fish populations {Mazumdar, 1994). Among the insect larvae,
chironomids were dominant and present in Stations 4 and 5 in post monsoon period. In
Stations 4 and 5 large Potamageton and nymphyea macrophyies were common, and this

insect larvae like chyronomids were found to be associated with these macrophytes.
B. Macrophytes diversity

The macrophytes of Maranchery wetlinds were sampled and identified o gain an
understanding of the biodiversity and species richness of the area. The assemblage of
aquatic macrophyte from Maranchery wetland is represented by a variety of biological
types (submerged, floating, and emergent taxonomic group were determined). The
emergent weeds like reed grass, Nymphyea sps, was observed in Stations 4 and 5. Main
floating type of macrophytes observed was Utricularia, Lemna, water hyacinth, and
Salvinia. Water hyacimth was common in Stations 6 and 7 during three seasons. The
submerged plants like Lymnophyllum sps, and Hydrilla were mainly represented in the
freshwater ecosystem. Hydrilla was observed in Station 8. Large number of macrophyte
species which grow in dense populations is evident in areas where in waters of those
aquatic ecosysiems input of orgamic and inorganic materials are enormous (Trajee
Talevski er al, 20104,

8.7 Macrobenthos

Numerical abundance of macrobenthos was maximum in monsoon in all the study
sations. The results are comparable to results of similar studies from Kadinamkulam
backwater where maximum benthic production was observed in monsoon (Nair e al.
1984} which can be due to the changes associated with rain fall. The decay of vegetation
present in the area might have contributed for food for benthos which also could have
resulted in high numerical abundance of benthos during monsoon. Numerical abundance
of macrobenthos was minimum in premonsoon. The water level was very low during this
period, reduced numerical sbundance of macrobenthos has been observed in previous
studies duning reduced water depth (Wills er al. 2006).
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Fig.78. Monthly variations in phytoplankton biomass at Maranchery wetland
during 2009-2011
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Fig.79. Seasonal variation in phytoplankton blomass at Maranchery wetland during
2009-2011
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Fig.80. Monthly variations in zooplankton biomass at Maranchery wetland during
2H-2011
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Fig.81. Seasonal variation in zooplankton biomass at Maranchery wetland during
2009-2011
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Fig.86
Seasonal numerical abundance of chlorsphy ceae
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Fig.110
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9. Summary and Conclasion

Thus from the study, it could be observed that the physico-chemical condition masnly
represented by the temperature, pH, alkalimty, bicarbonates, calcium, dissolved oxygen,
and dissolved nutrients showed that they were moderate and conducive for biotic
production. Comparatively good primary production and chlorophvll content as well as
the secondury productivity represented by the zooplankton and benthic fauna was a
meiable aspect of the study in the wetland system. High abundance of algae and seveml
species of moacrophyvies also helped in fish production, which should also be considered
seriously while implementing fish culwre and harvesting operations in the water body,
The presence of these macrophytes and the moderate algal growth helped o provide the
required productivity and energy at the primary level which intgm goave sufficient
wmover efficiency for the next trophic level represented by smaller zvoplankton, insects
and benthic orgamisms. This was very charactenstics of the Maranchery wetland suitable
for fish farming operations. Therefore, the stable nature with regard o the phyvsico-
chemical parameters and the biotic components showed that, the ecosyvstem s deally
suited for culture and native fish resources, like mullets, catfishes, puntius sps and

commaon carp, It 15 suggested that, the Maranchery wetland ecosystem needs 1o be
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protected for the presemt primary and secondary production of the system or sustunanie

fishery production and its managementan a long term basis,

10. Achievements: Publications
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