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Wetlancl hiiodit,ersiqt erthancement ................Maranchery LYetluncl

1. Objectives

i)

ii)

i ii)

ir)

To assess the cornposition, distribution, abundance and diversity of

phytoplankton and zooplankton.

To study the composition, distribution, abundance and diversity

and rnicro and meio benthic organisms (inverlebrates) including

f'auna.

To study the water and sedinient quality of the study area

of macro

the insect

To assess the relationship of plankton and benthic fauna in relation to the

water and sedinrent quality of the system.

2. Abstract of the project proposal

The Kole wetlands of Kerala are unique in the context of the diversity of fish and other

taunal resources (Sujana and Sivapel-urnan, 2008). In this context, the Kole wetlands

h'ing in the Veliamkode and Maranchery panchayats in the Malappuram district having

an area of 500 acres is an important wetland habitat. On a surrey of the area, it was seen

that, the portion of the wetlands in the Maranchery Panchayat were occupied mainly by

rligratory waterfowl in large nurnbers, while that in the Veliamkode panchayat (about

206 acres) is under paddy cultivation using chernical ferlilisers and pesticides. The two

are separated by an eafthen bund and most of it is under private ownership. Further the

\r.etlands of the Maranchery panchayat do not give much monitory benefit to the

;ommunity except the meager alnount obtained through fishing.

In view of this, the Kerala State Biodiversity Board has initiated productive measures to

.nhance the social structure of the people by strengthening the biodiversity of the

\-eliamkode and Maranchery panchayats through beneficial economic uses of the wetland

::bitats. This is being done through scientific fish, duck, vegetable and homestead

Ianring and management practices as well as introduction of organic farming and
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agriculture methods fol improving livelihood condition of the communities in the area.

This would require the suwey of the existing biodiversity of the Maranchery wetland and

also its regular rnonitodng fbr efTectively managing such ecosystems fbr the benefit of

cofilmon man.

Tlierefore in view of the above, assessing the abundance and diversity of plankton and

benthic f-auna in the Maranchery wetland is of prime impofiance in understanding its role

in the fertility and productivity of the system for managing it for the diversified and

sustainable utilization for human needs.

3. Background of the project

The Kole wetland lying on the Veliarnkode and N'laranchery panchayats in the Malappuram

district having an area of 500 acres is an impoftant wetland habitat (Fig.1). On a suruey of

the area, it was seen that, the portion of the wetlands in the Maranchery Panchayat are

occupied rnainly by rnigratory waterfowl in large numbers, while that in the Veliarnkode

panchayat (about 206 acres) is under paddy cultivation using chernical fertilisers and

pesticides, the two are separated by an earthen bund. Measures were taken to enhance the

social structure of the people by strengthening the biodiversity of the Veliamkode and

\{aranchery panchayats through beneficial economic uses of the wetland habitats. So,

evolving the cument ecosystem based comprehensive rnonitoring programme for the largest

u,etland ecosystem of south India is really important in the context of management and

conservation obj ectives.

J. Literature Review

\\retlands are defined in various ways. Cowardin el al. (1979), defined wetlands as lands

::ansitional between terrestrial and aquatic systems where the water table is usually at or

,.:ar the surface or the land is covered by shallow water. This definition is widely

::;epted by wetland scientists of the United States and is also used in India (Mitsch and

Gosselink, 1989). A broad definition of Wetlands of South and West Asia is given by

The Asian wetland Bureau (1991). Maltby (1986) aptly described Wetland as water

,c,gged wealth. Another simple definition is that the wetlands are areas where for part of
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tl-re year atleast, water stands naturally fiom 2.5cm to around 300 cm .Wetland is defined

differently by individuals or agencies depending on the objective and need like Anon

(1994), WWF (1987) etc. Anon (1994) defined wetland as all submerged or water

saturated lands, natural or man-made. Inland or coastal, pemanent or temporary, static or

dynatnic, vegetated or non-vegetated, which necessary have a land-water interf-ace"

Cowardin et ul (1979) gave an idea on the classification of wetlands and deepwater

habitats of the United States. Keddy (2000) classitied wetlands as six basic types. He

described wetland as a shallow water cornmunity as those dominated by truly aquatic

plants g'owin-q in and cor,'ered by at least 25crn of water. Status of wetlands of the world

were repo(ed by Maltby and Tumer(1983). According to them abott6.4o/o of the total

land area in the world is estirnated as lvetland area. Biotic control of wetland hydrology,

especially by *'ctland regetation u'as studied by Gosselink el al (1984). Status of

rvetlands in lndia here assessed by Anon (1990) and by Garg (1998).The nationwide

rvetland inventory carried out by Garg (1998) reveals that there are 7.6 million ha of

rvetland units in the country of which 4.0 rnillion ha are coastal wetlands and 3.6 million

ha are inland rvetlands.

,{gencies like IUCN surveyed the extend of wetlands in lndia and was reported by Scott

(1989). An estimate of the wetlands in India was also made by Jhingran (1991). The

\linistry of Environment and Forests, Governrnent of India (1990) has estimated that 4.1

million ha area (excluding paddy fields and rnangroves) is occupied by different types of

rr'etlands in India. India's wealth of inland wetland include both natural as well as man-

rnade wetlands. According to Sinha and Mohanty (2002) India's land area under man-

made wetlands is about 1.8 tirnes higher than its area under natural wetlands. It is

estirnated that in Kerala 25.72% area of inland wetlands are man-made (Nair and Sankar,

l(102). The wetland of Kerala has been studied by Abdul Aziz (1990) who made a

::iailed study on ceftain wetland ecosystems in Kerala. The environmental degradation

. - \rellayani fresh water wetland in Neyyatinkara taluk, the Shasthamkotta freshwater

.', etiand in the Kunnathur taluk and Ashtamudi estuarine wetland in the Karunagappally-

iiunnathur taluks of Kerala were discussed in detail. Other imporlant contributions on

',retlands of Kerala were given by SAC (1991). Nair e/ el. (1993), Nair and Sankar
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ie95). Sankar et ul. (1998) andNaire/ al. (2001). Details of wetland area in Kerala have

reen provided by Nayar and Nayar (1997). Various threats faced by, wetlands of Kerala

-:d rts irnpact and the need fbr their conseruation were studied by Nair (1998). A geo-

-,rphological classification of wetlands in Kerala were also given by Nair and Sankar

- .,1t. They considered wetlands as irnporlant habitats lbr llsh and wildlil-e species,

.;.uding rare and endangered birds.

iurup (1996) made a suruey ol coastal wetlands of Kerala. The distribution of

,:r.ln,froves, a complex u,etland ecosystem, in Kerala had been worked out by

3.rsha(1991). Mohanan (1997) studied the mangrove ecosystem and estimated the

r-rngro\,'e area in Kerala to be about 50krn2. A fi'agile ecosystem study in Near East

-',untries is discussed by Kassas(1998). The study deals with a major natural hazard of

::at tiagile ecosystem narnely desenification. Abbasi (1997) worked on the wetlands of

:ndia, their ecology and threats to them. There are some specific repofts frorn the Kole

'.retlands (Johnkutty and Venugopal, 1993; Sujana and Sivapelnman,2008; Ahrned Ali,

i e87)

The ku.v'ul.s of the Kerala coast are rnostly separated from the sea by elongated sandbars

.lnd based on this they can be treated as "coastal lagoons". Since perennial rivers debouch

-nto the sea through these water bodies, making the system compound, these can be

;onsidered as lagoonal-estuarine systems, or parlially mixed estuarine systems (Biggs,

1978). The available literature mainly pertains to the ecological characteristics, seldom

taking into consideration the interelationship with the fishery. Several reporls are

ar ailable before the construction of the Thannermukkom barrage, on the flora and fauna,

:nd the soil and water quality emanating from the University of Kerala, Cochin
.i 

nir,'ersity of Science and Technology, CMFRI, National Institute of Oceanography, etc.

\'lost of the research on the ecology and fisheries of the Vembanad backwater in

ruttanad was conducted during the pre-impoundment phase ie, before the commissioning

.-,i the Thanneetmukkom barrage. The Cochin backwaters and its incoming rivers

.rrnstituting the norlhern wing of the Vernbanad backwater was the major area of interest

7
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to the researchers. Due to this, the literature based on studies extending up to the

southem tip of the lake near Allappuzha is rather few. Some of the works are highlighted

here. An account of the fotmative history of the Vembanad backwatel was studied by

Rasalatn and Sebastian (1976). Gopalan (1983) has presented a comprehensive account

tri the history of reclamation and the consequent shrinkage of the backwaters, especially

the Vernbanad backwaters. Sirnilarly under the Indo-Dutch Collaborative Research

Project on the Water Balance study of the Kuttanad Region, various aspects of the

ecology and flsheries of Vernbanad lake were investigated and repofted (Anon.,200l).

Sara/a Devi ct ul (1991) elaborated rle coexistence of differentbenthic communities in

rhe nortlrern lintb ot- Cochin backwaterc. Nair et al. (1983) gave an accaunt on the

nopulation dynamics of amphipods in Cochin backwater area. Devassy and Gopinathan

rt970), Kurian u eil{ 1975). Desai et ul (1967) and Gopalan et al (1987) undertook some

tri rhe investigations on the benthic fauna extending right from Cochin to Alappuzha"

Sara\a Devi e r al. (1919) and Unnithar\ et cll (19?5) documented the effect of orgamc

pollution due to industrial pollution on sorne water quality parameters in Cochin

back'"vater. Remanai et al. (1980) studied the quality of sediment in Cochin backwaters

rn relation to pollution aspects. Investigations on the distribution and abundance of fishes

of Vembanad lake extending frorn Cochin to Alappuzhahave been done by a number of

'.iorkers. Pillay (1960) made a record of the distribution of the Hilsa ilisha in the lake.

Shetty (1965) made a comprehensive description of the fishery practice along with a

lrsting of the commercially important fish and prawn species of the Vembanad lake.

Kuttyamma (1980) assessed the disnibution and abundance of prawns and prawn laruae

rn Cochin backwaters. Raman (1964, 1967) made the first contribution on the biology of

-',fucrobrachium rosenbergii in the river stretches of the lake. Kuttyamma (1980)

:ssessed the distribution and abundance of prawns and prawn laruae in Cochin

^ 
';hvaters. The fishery estimation during the post barrage phase was mainly made by

',-.r--rp and Samuel (1987). Kurup and Samuel (1987) listed 150 species of fishes

::.,-,neing to 100 genera categorised under 56 families. Some preliminary Information is

' .-- available on the decline in fishery in the Vembanad wetland based on the study by

J:irrakumar et al (2002). Recently the biodiversity of the estuarine systems of the south

.,.:st coast of India has been studied (BUoyNandan, 2008).

8
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Studies conducted at the Centre for Water Resource Development and Managernent.

Kozhikode, was rnainly on the hydrology, salinity intmsion, core water quality

parameters and abundance of zooplankton fi'om Vembanad, Pookot backwaters and

backwaters of Kozhikode (Jarnes, 2001). The Central Inland Fisheries Research Institute

has undefiaken some prelirninary seasonal studies on the water and sedirnent quality,

distribution of plankton, benthos and fishery of selected backwaters of Kerala (Anon,

1005). The Cochin University of Science & Technology and the Department of Aquatic

Biology & Fisheries, University of Kerala has also done substantial work in these lines

but most of the contributions are liorn the Cochin backwater, the Vembanad (before the

construction of the barrage) and Veli, Kadinamkulam backwaters.

5. Field Visit and sampling

Field sarnpling was undefiaken for 24 months in the Maranchery wetland for the

collection and analysis of water, sediments, plankton, macrophyes, benthos

(inverlebrates) including the insect fauna. Eight stations were selected for monthly field

sampling fi'orn the Maranchery wetland system. An earthen bund separated station I to 5

and 6 to 8. The details of the different study stations are given in Table. l. (Fig. 1 to 9).

There was seasonal variation in the land use pattem of the stations 1 to 5. From January to

\lay 2009, the water level was significantly low on southem side of the wetland because

the water was drained for paddy cultivation but with from June to December 2009 the area

',r'as inundated with water. From November to December 2009, the area was under fish

I':nning activities. Stations 6 to 8 were inundated with water throughout the study period.

9
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Table 1. Description of the study area

).:,ia\I]S Features

Under seasonal paddy cultivation, deep, aquatic macrophytes present

2

Under seasonal paddy cultivation, deep, aquatic macroph),tes present,

adiacent to residential area

Under seasonal paddy cultivation, deep, comparatively less aquatic

macrophr4es.

1 Under seasonal paddy cultivation, deep, aquatic macroph).tes present

c Under seasonal paddy cultivation, Shallow, less aquatic macrophytes present

6 Inundated with water throughout the year, aquatic macrophytes present

7

lnundated with water throughout the year, less aquatic macrophytes, channel

connecting station 1-5 and 6-8.

8 Inundated with water throushout the year. varietv of aquatic macrophytes

10
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F L:. l. \Iap of Maranchery wetland showing the study stations during
" ir19-11

11
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Fig. 2. Station 1 (10 0 726,N 750988,E)

July -December

Fig. 3. Station 2 (10 0 72s,N 750 9g6,E)

March-June, January

t2

July -December March-June, January
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Fig. 4. Station 3 (100 723,t[ 750 986'E)

July-December March-June, January

Fig. 5. Station 4 (100 723,N 750 9g3,E)

July-December March-June , January

l3
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Fig. 6. Starion 5 (100 722'N 750 982'E)

Fig. 7. Station 6 (100 727,N 750 985,E)

l4

March-June, January
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Fig. 8. Station 7 (100 726,N 750 986'E)

Nov 2009 - Oct 2011

Fig.9. Station 8 (100 728,N 750 9g9,E)

Nov 2009 - Oct 201I
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n. \Iaterials and Methods

: :-J sampling was undertaken for 24 months fi'om November 2009 to October 201 1 f}om

,;.:cted stations on a monthly basis for the collection and analysis of water, sediment,

,.-r.tofl and benthos including the insect fauna. The water samples were collected using a

-:.::rd Niskin sampler. Temperature was detennined in the field and was measured by a

- ':rrd degree centigrade thennometer. pH, total dissolved solids and conductivity of

-:::. sarnples were measured using Systronics model 371 water analyser, based on the

-;dure of APHA (2005). Transparency of the water body was measured using Secchi

. - i Strickland and Parsons, 1972). Turbidity was lreasured using Nephelo - Turbidity

- ;: - Systronics make no. 132 (APHA, 2005). Dissolved oxygen was estimated using

:' :rodified Winkler method and salinity by Mohr-Knudsen method (Strickland and

: -:...,ns. 19V2, Grusshoff et al, 1983). Free carbon dioxide and total alkalinity was

--'-rzed by the titrimetric method and that of total hardness, calcium hardness, and

",.:nesium hardness by EDTA titrimetric method (APHA, 2005). Chloride was analyzed

, j:gentometric method and dissolved hydrogen sulphide by cline's method (Grasshoff

,;,'. i983). Arnmonia-nitrogen, nitrate-nitrogen, nitrite-nitrogen, inorganic phosphate-

. 
-'sphorus, silicate-silicon were analyzed by spectrophotometer procedure based on the

;.hods by APHA (2005). Biochemical oxygen demand (BOD) was also estimated by

::I \ (2005). The primary productivity (gross and net production) was estimated using

: .onventional light and dark bottle method (Strickland and Parsons, 1972)" The

-.-,:,rophyll, a, b and c were estimated by vacuum filtration - acetone extraction rnethod

: . .rsrng the membrane filter assembly (APHA,2005).

',i, 
::er samples were collected from the study area for the analysis of phytoplankton using

.'rkton net of size 20 pm and zooplankton by a net of mesh size 200 pm. The biomass

:.ankton was detetmined based on the displacement method and was expressed as

- ::l-' (Davis, 1955, Ward and Whipple, 1959). The composition, distribution and

- *idance cf plankton in the samples were determined and expressed as no/m3. Relative

- ::lnance of macrophytes were studied following the procedure of APHA (2005). The

.':rophyes were sampled from the eight stations using quadrate of size 25cm x 25cm.

- : samples from each quadrate were collected in separate polythene bags. The

t6
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-:l" iduals of each species pl'esent in each quadrate were separately counted lbr the

, ;:crmining species density.

-; sediment samples were collected using a standard Van Veen grab of size 0.04m2 tbr

-.,..r sis. Temperature was determined in field using standard degree centigrade

.-,inrolreter. pH and Eh were measured using a water analyser: Systronics rnodel no.371

-:s-d on the procedure of APHA (2005). Moisture content was determined by wet dry

- :::od, the organic carbon by Walkley-Black method, available phosphorous by Olson's

'::hod and available nitrogen by Kjeldhal rnethod (Jackson 1973, Byju 2001). A

.:dard Van Veen grab of size 0.04m2 was employed for collecting the macro benthic

:*na. The sarnples were preserued in 4 o/o formalin. These preserved samples were

.:-.hed through suitable sieves of mesh size 500pm for macro fauna, those that are

';"rin€d in the sieve were collected and preserved in 4o/o formalin and stained in Rose

:;:cal for identification (APHA, 2005, Holme and Mc Intyre, 1971). The samples were

-.:n analysed for macro fauna by hand picking and microscopic analysis. The standard as

;ii as published references were employed for identification of the different launa

- -,-,lnre and Mclntyre,l97l, Fauvel, 1953 and otherpublished works).

- Results and Discussion

- 
1 \\-ater and sediment quality

. :: nronthly data obtained for the various abiotic factors are presented in Table 2- 45.

)::sonal variations are shown in the Fig. 1-85.

. :,: \\ ater depth ranged from 0.3 to 2.91m in the wetland (Table 2). The minimum water

-;::h recorded was 0.3m during pre monsoon and maximum water depth recorded was

- :t at station 7 during monsoon. The variation in the annual range was i.04m to 2.91m

- .:ig the year 2009-10 and 0.53 to 2.71 during 2010-11 period. ANOVA result of depth

:.-,: u'ater body showed that it was significant at lo/o level between seasons (F:81.14)

- 
- - srations (F:12.40). The air temperature ranged from 23.10C to 32.40C (Table 3). The

,. : st air temperature was record ed, 23 .10C at station 2 during January 20 I 1 and highest

- ;r:tperature was recorded 32.40C during March 2010 in all stations. The ANOVA

17
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- '-::,.e at l% level (R2:0.13l).The minimum mean value of dissolved COu was

. -:r :t 1.1 ing/L and highest was 17.8 mglL.

. . <:linity ranged from 16 mg/L in station 6 and 8 during October 20l0 to 160 mg/L

' '- .'.',n I during January 2011 (Table.12). The lowest mean value of alkalinity was

-:i at 1-1 rng/L in monsoon period and highest at 70 rng/L during post rnonsoon

: \\OVA of alkalinity was signif,rcant at lo/o level between seasons during the

-, :e nod. A negative comelation coefficient was obsered between the alkalinity and

- :.sso1r.ed solids. Season wise, Duncan test showed that, it was grouped into 2

-- ;:. significant at lo/o level. The chloride ranged from '12.0 rng/L to 229.93 ngL

, - 111. A positive correlation coefficient significant at lo/o level emerged between

- r.-:\' and chloride content in the study period. The lowest chloride was recorded

-, .l 0 mlL at station 3 during December 2010 and the highest chloride was recorded

--- --r mgil- at station 2 during May 2011. The maximum mean value of chloride

:- -3d n'as 153.45 mglL. The salinity ranged from 0.01 ppt to 0.88 ppt (Table l,l).

' 
" 

\ of total hardness was significant at 1% level between seasons. Season wise

, - 
- - ,: test showed that it was grouped into 2 subsets, significant at 5o/o level. A positive

*::.iofl significant at 1o/o level d: 0.998) was observed between total hardness

' -:ridity and TDS" The average hardness in the wetland during 2009-11 period was

: ::-,J L. with the maximum in station 7 and 8 during May 2011 (Table l5). The

. - - -:1 concentration ranged from 10.0 mglL to 76 mglL (Table 16). The mean value of

. - -, -:1 recorded was 60.5 mglL for the wetland. The magnesium values ranged fi'om 0

- - - :.-, 76.0 mglL (Table 17). No magnesium was present at station 5 and 6 during

:-;:-,rer 2010 and the highest magnesium of recorded 76.0 mglL was recorded in

-' .: -1 during April2011.

' : :'" erage dissolved oxygen regime in all stations during the study period showed

- :,-rr variations, ranging from3.49 mg/L to 7.65 mglL respectively(Table 18). The

-J orygen level exhibits wide variation during monsoon period while high values

-': :.en,ed at station 2 during post monsoon period. Duncan test showed that it was

: -:-: into 2 subsets, significant at lo/o level. The ANOVA of dissolved oxygen

t9
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..-snificance at l%o level (R2: 0.131).The rninimum mean value of dissolved CO2 was

r:corded at2.1 nglL and highest was 17.8 mglL"

he alkalinity ranged frorn 1 6 mglL in station 6 and 8 during October 2010 to 160 mg/L

.r station I during January 2011 (Table.l2). The lowest mean value of alkalinity was

:corded at 14 mlL in monsoon period and highest at l0 mg/L during post rlronsoon

:-:nod. ANOVA of alkalinity was significant at lo/o level between seasons during the

.:rdvperiod. A negative conelation coefficient was observed between the alkalinity and

:ai dissolved solids. Season wise, Duncan test showed that, it was grouped into 2

,-rsets, significant at lo/o level. The chloride ranged from 12.0 mg/L to 229.93 nlL

,:ble 13). A positive corelation coefficient significant at lo/o level emerged between

, '.rnity and chloride content in the study period. The lowest chloride was recorded

' ,s i2.0 mglL at station 3 during December 2010 and the highest chloride was recorded

-:q.93 mglL at station 2 during May 2011. The maximum mean value of chloride

--:.rrded was 153.45 mglL.The salinity ranged from 0.01 ppt to 0.88 ppt (Table l.l).

-.){OVA of total hardness was significant at l% level between seasons. Season wise

-'*rcan test showed that it was grouped into 2 subsets, significant at 5oh level. A positive

- :elation significant at lo/o level (r': 0.998) was obseryed between total hardness

:r rurbidity and TDS. The average hardness in the wetland during 2009-11 period was

,: mg/L, with the maximum in station 7 and 8 during May 2011 (Table 15). The

-.-:ium concentration ranged from 10.0 mg/L to 76 mglL (Table 16). The mean value of

-..-.unt recorded was 60.5 mg/L for the wetland. The magnesium values ranged fi'om 0

l::.mber 2010 and the highest magnesium of recorded 76.0 mglL was recorded in

' ;..,rD :1 during April 201 l.

-"; i\-erage dissolved oxygen regime in all stations during the study period showed

r',.,r:rurn variations, ranging from 3.49 mg/L to 7.65 mglL respectively(Table 18). The

,:,. -,. ed oxygen level exhibits wide variation during monsoon period while high values

: : ,,,bse1ved at station 2 during post monsoon period. Duncan test showed that it was

-' -:ed tnto 2 subsets, significant at 7o/o level. The ANOVA of dissolved oxygen

t9
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$owed that variations between stations were significant ai 1 % level (F: 6.16).

"tllOVA of BOD was significant at lo/o level between season (F: 6.69), whereas it is

rpn;rm at sYo level between stations (F: 1.91). Duncan test showed that it was

Uq,d lnto 2 subsets, significant at 5Yo level. The BOD ranged from 0.8 mg/L to 6.4

nEL lTable l9). The average BOD values during the present study were 3.5 mg/L for

fur,rcrbody-

ilh rrients represented by nitrate-nitrogen, nitrite-nitrogen, phosphate- phosphorus

m hq-, whereas silicate- silicon values were comparatively higher in all the study

nnfolus. A}JOVA showed that nitrate nitrogen and other nutrients like, nitrite, ammonia,

mtmPhre and silicate were significant at l% level between seasons. A negative

omrJrln significant at 5Yo level (r": -0.163) emerged between phosphate and total

fimJ\rcd solids and also between phosphates and salinity (,=: -0.017). Among the

Gicrnq, nitrite values were the lowest with mean of 0.02 pmol/L for the wetland, that

dforpbate was 0.13 pmoUl, that of nitrate was 0.003 pmoVl and that of silicate was

[5-lE pmol/L (1ab1e.20,21,22). Duncan test showed that it was grouped into 2 subsets,

qrltcmt at 5Yo level. A positive correlation coefficient significant at 5Yo level (/:
trff1 was observed between nitrate and water temperature, that with nitrate and pH

mc t at 1o/o level (l: 0.249) and also with alkalinity (t':0.502) significant at lo/o

M- hncan test showed that it was grouped into 2 subsets, significant at lYo level. In

ddition a negative correlation significant at lYo level (l:-0.346) was observed between

ilrde and chlorophyll 'a'. The ammonia value ranged from 0.10trrmol/L to 40.0 pmol/L.

Thr lowest ammonia of 0.10pmo1/L was recorded in Station 4 and 6 during March, 2OlO,

d 201I periods respectively and the highest ammonia of 60.0 pmol/L was recorded in

kion 8 during May 2011 (Table 24). Duncan test showed that it was grouped into 2

d,s€tE significant at lYo level.

Thc lowest sediment temperature recorded was 23 
o C ut Station 1 during January 20ll

-i highest was 31.50 C in May 20ll in Station 5 (Table 4). ANOVA of sediment

EP€rature was significant at lYo level between seasons during the study period. The

Llr€st mean value of sediment temperature recorded was 25.230C in December 2010 and

EtEst was 30.610C in June 2011. A positive correlation significant at lo/o level ((l:

20
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-:5)u'as observed between sedirnent temperature and Eh. Sediment pH showed no

--:r rariation during the study period (Table 25). The lowest pH was 4.7 in Station I in

- -h 1011 and highest was 8.01 in Station 8 in April 2010 and July 2011. The Eh

- -:> showed a highly.reducing trend in all stations through out the study period. The

-::rLrn reduction potential ranged fiorn -483 in Station 4 in April 2010 to -103 in

- .,r 1 rn March 2011 (Table 26)" Moisture content if soil in percentage ranged f}om

-:. to 5.62%. A positive correlation significant at loh level (rr: 0.204) emer-9ecl

': i i3r1 soil moisture and available nitrogen and also with available phosphorus 1rl=

--: srsnif-lcant at lo/o level. In addition a negative comelation signilicant at 59,o level

"- --t 1-11) was observed between moisture content and Eh. The lowest moisture

- -rri recorded was I "13%o at station I durtng October 2011, and the highest moisture

::: of 6.280/o was recorded in Site 8 during Septernber 20ll (Table 27). High

,.*re content may be due to high organic matter. Organic carbon in percentage ranged

-' t.660/o to 7.25%o which is classified as high organic carbon availability class. The

;s:recordedvaluewas0.66Yo inSiteTduringMay20ll andthehighest of 7.25o/oin

' = - during June 201l(Table 28). A positive corelation significant ar lo/o level (rl:

: --- u'as observed between available nitrogen and available phosphorus. Available

' 
_.:;r in percentage ranged from 0.0044 in Station I during May20l lto 0.0364% at

- , :r 1 during October 201 1 (Table 29). Available phosphorous ranged frorn 0.01 ppm

- : =:ion 6 during November 2010 to 3.546 ppm in Station 8 during September 2011

-.: : -1.0).

2l
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Table 2. Monthly variation in depth in selected stations of Maranchery
wetland during 2009-11

Stations

\4onth I ) 3 4 5 6 7 8 Mean

N'09 1.5 1.5 1.75 1.5 0.7 5 2 2 2 1.63

D'09 1.5 1.5 t.7 5 1.5 0.75 ) 2 1.5 1.56

Jr 10 0.21 0.34 0.25 0.33 0.51 J 2.5 2.5 L2l
I F' 10 1.5 2 1.5 1.8 1.5 1.7 5 1.9 r.85 t.13

\r'10 0.4 0.4 0.5 0.3 0.3 2.2 2.1 2.t 1.04

^{'10 0.8 0.6 0.6 0.6 0.5 2 2.3 2.2 1.20

\I' 10 J 2.9 J 2.6 2.8 2.9 3.r f 2.91

J'10 2.9 2.8 2.9 2.5 2.6 2.9 3.2 3.1 2.86

J'10 2.6 2.5 2.5 2.4 2.5 2.8 J J 2.66

-{.t 10 2.5 2.4 2.8 2.3 2.5 2.8 J 2.9 2.6s

s'10 2.3 2.2 2.3 2.4 2.5 2.7 2.8 2.8 2.50

o' 10 2.1 2 2.1 2.2 2.4 2.5 2.5 2.6 2.30

\'10 0.3 0.3 0.4 0.3 0.4 2.8 2.8 2.9 1.28

D' 10 0.3 0.5 0.2 0.5 0.5 2.5 2.6 2.5 1.20

J' 11 0.2 0.3 0.3 0.5 0.5 1.3 1.5 1.5 0.7 6

F'11 0.2 0.2 0.2 0.3 0.3 1 1.1 1.1 0.55

\I'11 0.2 0.2 0.2 0.3 0.3 1 1.0 1.0 0.s3

{,'11 0.2 0.3 0.2 0.3 0.3 1 0.9 1.0 0.53

\I'11 r.6 1.5 1,4 1.4 1 2.2 2.3 2.3 l.7 t

J' 11 2.7 2.7 2.8 2.7 2.3 2.8 2.9 2.8 2.71

J' 11 2.1 2 2.t 2.2 2.4 2.5 2.6 2.9 2.3s

\'11 2.t 2 2.t 2.2 2.4 2.5 2.5 2.4 2.28

s'11 2.1 2.2 2.1 2.2 2.2 2.5 2.6 2.4 2.29

o'11 2.t 2 2,7 2.2 2.4 2.5 2.6 2.4 2.29
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Table 3. Monthly variation in Atmospheric Temperature ("C) in
:vlected stations of Maranchery wetland during 2009-11

Stations

.1,.,nth I 2 3 4 5 6 7 8 Mean

\'09 30.2 30.1 30.3 30.2 30.2 30.3 30.2 30.1 30.2

D'09 30.3 3 1.3 31.2 31.1 30.3 31.3 3t.2 31.4 31.0

I' 10
29.t 29.2 29.3 29.2 27.2 30. I 30.2 30.3 29.3

F 10
32.3 32.2 32.2 32.3 32.4 32.1 32.2 32.3

32.3

\t'10 0 0 0 0 0 J '.J 32.2 32.1 7,) )

r 10 0 0 0 0 0 30.2 30.2 30. l 30.2

\l'10 32.4 32.3 32.1 32 32.1 32.3 32.1 32 32.2

r10 30.3 30.s 30.5 30.5 30.4 30.-l 30.6 30.6 30.5

.r 1l) 30.2 30.2 30.3 30.3 30.4 30.5 30.5 30.5 30.4

\ 10 30 30.1 30.1 30.1 30.2 30.2 30.3 30.3 30.2

:10 28.3 28.2 28.2 28.3 28.1 28.4 28.4 28.4 28.3

I,r 10 29.2 29.3 29.3 28.4 28.5 28.7 28.7 28.6 28.8

\ 10 27.5 27.5 26.4 26.4 27.t 27.4 27.3 27.3 27.1

Di0 26.3 26.5 26.s 26.4 26.4 26.3 26.3 26.4 26.4

| 11 24.3 23.r 23.s 27.1 27.t 27.2 27.3 27.3 2s.9

a 11 28.0 27.5 27.5 26.0 26.5 28.0 29.0 29.5 27.8

\1 11 26.0 26.0 25.0 26.5 27.5 28.0 28.s 29.0 27.1

r 11 27.0 27.2 28.2 30.0 31.0 30.1 30.1 31.0 29.3

\1 11 30.0 28.5 29.0 30.0 29.0 30.8 30.9 28.0 29.5

I 11 29.0 29.0 28.5 29.s 29.0 28.5 29.0 29.5 29.0

' 11 30.0 29.0 29.2 29.0 28.0 30.5 30.0 32.0 29.7

{,'lr I 27.5 27.0 27.0 26.0 27.0 28.5 27.0 28.0 27.3

'-1 29.0 28.0 29.0 27.0 26.0 27.0 29.0 30.0 28.1

yrl | 28.5 27.5 26.0 25.5 25.0 27.5 28.0 29.0 27.1
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Table 4. Monthly variation in Water Temperature (o C) in selected

!tations of Maranchery wetland during 2009-11

Stations

\lonth I 2 3 4 5 6 7 8 Mean

\'09 29.2 29.3 29.1 29.2 29.2 29.4 29.2 29.1 29.2

D'09 29.2 29.1 29.2 29.3 29.2 29.r 29.3 29.2 29.2

J' 10 27.t 27.3 26.3 26.2 26.2 27.2 27.2 27.2 26.8

F' 10 26.4 26.t 26.2 26.3 26.2 26.3 26.2 26.1 26.2

\I' 10 0 0 0 0 0 ?9.2 29.1 29.1 29.2

\' 10 0 0 0 0 0 28.3 28.3 28.2 28.3

\I' 10 0 0 0 0 0 J I.J 32.t 32 31.8

,I' 10 0 0 0 0 0 30.-r 30.6 30.6 30.s

J' 10 30.2 30.2 30.3 30.3 30..1 30.5 30.5 30.5 30.4

-{' 10 30 30.1 30.1 30. t 30.2 30.2 30.3 30.3 30.2

S' 10 28.3 28.2 28.2 28.3 28.1 28.4 28.4 28.4 28.3

o' 10 29.2 29.3 29.3 28.4 28.5 28.7 28.7 28.6 28.8

Y 10 27.5 27.5 26.4 26.4 27.1 27.4 27.3 27.3 27.1

D' 10 26.3 26.5 26.5 26.4 26.4 26.3 26.3 26.4 26.4

J' 11 24.3 23.t 23.5 27.1 27.1 27.2 27.3 27.3 2s.9

F'11 27 27.2 28.3 3l 31.5 29.s 29.5 29.5 28.2

\r'11 27 27 27 28 28 29 29.5 30 30.5

\' l1 29.5 29.8 29.9 33 32 30.1 30 30 30.5

\t'11 29 28.5 28.s 53 JJ 30.5 30.5 30.8 31.4

J' l1 31.0 31.s 31.0 31.0 31.0 3 1.0 32.0 32.5 31.4

J' l1 31.0 30.0 29.5 29.5 29.0 31.0 31.0 31.0 30.3

{'11 29.0 28.5 28.5 28.0 28.0 29.0 28.0 29.0 28.5

s'11 30.0 29.5 30.0 28.0 27.5 29.0 30.0 31.0 29.4

r_r'1 1 29.0 28.0 28.0 26.0 26.0 28.s 29.0 29.0 27.9
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Trble 5. Monthly variation in Sediment Temperature ('C) in selected

rigtions of Maranchery wetland during 2009-11

Stations

i,:th I 2 3 4 5 6 7 8 Mean

\'09 28.1 28 28.1 28.2 28.2 28.1 28.2 28.2 28.14

D lt9 29 29 29.1 28.9 29.1 29 29 29.t 29.03

i 10 27.2 27.1 27.1 27.2 27.r 27.3 27.1 27.3 27.18

F10 28.1 28.4 28.2 28. I 28 28. I 28. I 28.3 28.16

\I' 10 28.1 28.1 28.2 28.2 28 28.1 28.2 28.2 28.14

r l0 27.5 27.8 27.9 27.8 21.8 27.9 21.9 27.9 27.81

\l 10 28.1 27.9 27.7 27.6 27.4 21.9 27.8 27.6 27.75

n 10 27.6 27.6 27.8 27.1 27.1 27.6 77.7 27.7 27.60

,tr 10 27.3 27.4 27.4 27.3 27.2 27.2 27.2 27.3 27.29

r 10 27.3 27.2 27.3 27.2 27.3 27.3 27.2 27.2 27.25

> 10 27.1 27 27 27.2 27.2 27.3 27.2 27.1 27.14

,r 1(l 28.1 28.6 28.4 28.2 28. I 28. I 28.4 28.3 28.28

\ 1(l 26.3 26.2 26.2 26.1 26 26.6 26.7 26.6 26.34

[r 10 25.3 25.2 25.2 25.1 25.1 25.3 25.3 25.3 25.23

r 11
26.3 26.2 26.2 26.1 26 26.6 25.3 25.3 26.00

F 11
25.3 25.1 25.1 25.2 25.2 26.3 26.3 26.2 25.59

\[ 11 27 27.1 27.1 29 29.2 29.2 29.3 28.t 28.25

r 11 29.1 27.8 27.9 27.8 27.8 27.9 27.9 27.9 28.01

\[ 11 28.3 29.8 30.1 30. I 31.1 30.s 30.5 30.6 30.13

I 11 31 31 28.5 3l 30.9 305 31 31 30.61

r 11 27.2 27.3 27.1 11 1 27.3 27.2 27.2 27.3 27.21

l nl 28.1 28.1 28 28.4 28.3 28.1 28 28.2 28.15

i i1 27.2 27.2 27.4 27.3 27.6 27.5 27.8 27.4 27.43

11 27.3 27.3 27.2 27.2 27.3 27.4 27.3 27.2 27.28
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Teble 6. Monthly variation in transparency in selected stations of
lleranchery wetland during 2009-11

Stations

. :lr 1 2 3 4 5 6 7 8 Mean

'n l19 t.2 0.98 0.95 0.98 0.s3 1 1.03 0.98 0.9s

-, rq t.2 0.98 0.9s 0.98 0.53 1 1.03 0.98 0.9s
- 

1ri
1

1 1 1 1 1.2 1.03 .98 1.02

: trl 0
0 0 0 0 1 1 I 0.37

: 1{,1 0 0 0 0 0 1 1.5 1.3 0.47

- ltt 0 0 0 0 0 0.85 1.6 1.2 0.45

1 lll 0 0 0 0 0 1 1.4 1.2 0.45

1 {.1 (, 0 0 0 0 1 1.2 1.2 0.42
" 

1l.l 1.1 t.2 1.3 0.65 t.6 0.9s 1.1 I 1.11

-. i {l 1.1 1.1 t.2 0.69 1.5 0.96 l.l 1.1 1.09

. 1{l t.3 t.2 1.3 0.72 1.5 0.88 0.96 0.97 1.10

llt t.2 1.1 t.2 0.7 i.6 1 1 0.98 1.09

\ ltl 1.1 1 1 0.68 1.5 1 0.99 1 1.03

- 1t.r 1 1 1.1 0.7 1.4 1 1 1 1.02

1i 0 0 0 0 0 0.6s 0.7 0.81 0.27

: 11 0 0 0 0 0 0.7 0.63 0.77 0.26

!t 0 0 0 0 0 0.65 0.54 0.64 0.22

- 11 0 0 0 0 0 0.7 0.75 0.64 0.26

'1 11 0 0 0 0 0 0.86 0.6s 0.7t 0.27
" 

11 0.7 0.6 0.5 0.6 0.5 1.0 1.2 1.5 0.82

" 
11 1.0 1.0 1.2 0.54 0.9 0.95 1.0 1.2 0.97

r. 1l 1.1 1.0 t.2 0.6 1.0 0.9s 1.1 t.2 1.01

: itr 0.9 1.0 1.0 0.6 t.2 1.0 1.0 I 0.963
-l

1.1 t.2 t.3 0.6s 1.1 0.9s 1.1 1.1 1.063
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Table 7. Monthly variation in water pH in selected stations of
\ Iaranchery wetland during 2009-ll

Stations

\1onth I 2 3 4 5 6 7 8 Mean

\'09 6.29 6.61 6.7 t 6.s8 6.50 6.55 6.7 t 6.82 6.60

D'09 6.25 6.47 6.93 6.78 6.61 6.56 6.71 6.63 6.62

J' 10 s.96 6.01 5.77 5.74 5.67 6.18 6.28 6.33 5.99

F'. 10 6.t4 6.46 6.43 6.32 6.33 6.s9 6.82 6.72 6.48

\I' 10 0 0 0 0 0 6.3 5.8 6.3
6.13

\' 10
0 0 0 0 0 6.5 7.1 7.2

6.93

\I' 10 0 0 0 0 0 6.45 7.8 6.5
6.92

J'10 0 0 0 0 0 6.81 7.1 6.21
6.71

I 10 6.33 6.77 6.88 7.03 6.3 6.5 6.9 7.1 6.73

r'l0 5.9 6.47 6.23 6.48 5.9 5.55 5.87 6.31 6.09

s10 6.5 6.4 6.s9 6.02 6.03 6.i 1 6.02 6.04 6.21

rr_t" 10 7.04 6.96 6.88 7.t\ 6.74 6.77 6.9s 6.88 6.92

\'10 6.58 6.82 6.81 6.64 6.85 6.68 6.43 6.87 6.71

fr 10 6.69 6.6 6.s5 6.62 6.63 6.87 6.92 7.14 6.75
' 

11 5.98 6.6s 6.83 8.9s 6.41 6.74 6.94 6.36 6.86

F 11 6.88 6.89 7.04 4.23 4.39 6.76 6.6 6.98 6.22

\1 11 5.t4 6.76 5.9s 5.8 6.34 6.28 6.71 6.6 6.20

\ 11 4.4 5.83 6.34 s.81 5.78 5.2 5.42 4.42 5.40

\l 11 3.63 5.t4 6.2 4.4s 6.28 3.15 3.74 3.96 4.57

i 11 6.23 5.91 5.99 5.89 6.62 5.98 5.6s 5.7r 6.00

' 
11 6.62 6.45 6.3 6.28 6.2t 6.2 6.61 6.45 6.39

- 11 6.48 6.13 s.85 5.67 5.63 s.88 6.t7 6.2 6.00

'-1 6.57 6.55 6.28 6.t9 6.38 6.47 6.56 6.38 6.42

o'rl I a.ag 6.55 6.57 6.27 5.96 6.38 6.59 6.4 6.43
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r . bi. \Ionthly variation in Conductivity (mS) in selected stations of
: i:ncherl'wetland during 2009-ll

Stations

1 2 3 4 5 6 7 8 Mean

117 118 115 111 112 123 111 110 114.6

110 93 124 98 104 93 247 107 122.0

22 315 237 285 258 218 224 165 215.5

111 230 211 241 244 198 346 176 232.1

0 0 0 0 0 2s4 256 268 259.3

0 0 0 0 0 433 393 398 408.0

0 0 0 0 0 180 175 210 188.3

0 0 0 0 0 99.8 99.7 t67 r22.2

l1 38 38.9 44.2 65.1 46.6 50.6 60.3 48.1

66.3 6r.s 6s.9 60.9 63.5 56.7 93.6 91.2 70.0

100 7 5.1 t4t 81.1 83.8 81.9 72.3 43.8 84.9

s8.1 75.9 53.5 62.3 54.3 48.2 66.7 s8.3 63.4

66.7 67.9 67 73.4 76.2 67 67.5 6s.6 68.9

13.4 60.3 68.3 68.s 63.9 77.1 60.9 84.8 65.9

t98 303 234 254 t44 270 174 147 228.0

43.4 60.3 68.3 68.5 63.9 77.1 50.9 84.8 65.9

298 303 234 254 1.44 270 174 147 228.0

253 504 372 398 456 227 236 240 335.8

.i 860 755 674 571, s23 616 498 668 645.6

756 625 520 480 490 426 367 301 495.6

327 425 349 386 391 275 397 359 363.6

155 213 195 L47 1,48 204 L47 L42 168.9

288 305 30s 269 275 465 333 287 315.9

166 151 161 t45 12L L67 !62 209 160.3
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Table 9. Monthly variation in Total Dissolved Solids (ppm) in selected
!tetions of Maranchery wetland during 2009-11

Stations

'.1,-r11], 1 2 3 4 5 6 7 8 Mean

\'09 5.98 6.08 5.82 5.59 5.47 s.97 5.41 5.48 5.7

D'09 15.1 9.7 6.1 15.7 15.4 15.7 8 16.3 12.8

l' 10 1 1.3 16.9 t2.8 t5.2 13.9 11.6 t2 13.6 13.4

F 10 t.t7 1.26 t.17 1.27 1.46 t.78 L98 0.98 1.4

\[' 10 0 0 0 0 0 139 140 144 141.0

r 10 0 0 0 0 0 232 2t8 214 221.3
.,1

10 0 0 0 0 0 84.36 95.6 61.5 80.5

r 10 0 0 0 0 0 52.1 47 39 46.0

r 10 78.1 74.3 80.1 77.1 118 91.8 92.4 95.5 88.4

l 10 36.4 46 36.6 34.1 32.6 3r.6 52.9 46.7 39.6

: 10 55.7 4t.9 77.3 47.5 46.4 47.4 40.3 44 50.1

r l(J 45.7 40.3 28.t JJ.J 29.8 26.4 36.8 31.7 34.0

\ 1(-) 37.7 38.3 38.7 40.9 4t.4 36.7 37.2 35.5 38.3

- 1(l 24.6 )).t 3 8.5 37.5 3s.4 44.9 33.8 46 36.8

Iil t7l 188 134 t62 82.9 16r 98.3 83.7 135.1

: 11 t42 277 208 2t3 249 r27 t32 133 185.1

I 11 670 412 367 289 264 JJJ 257 357 368.6

r, 11 431 575 298 276 279 240 209 s67 3s9.4

'"1 11 286 432 490 230 223 285 332 357 329.4
" 

11 84.4 88.3 89.1 64.7 66.7 66.8 71.3 65.1 74.6
" 

11 t44 185 r64 174 181 t2s r99 174 168.3

r 11 83.8 83.4 89.9 67.5 120 131 75 72.6 90.4

! 11 145 t96 176 237 165 25t 157 205 191.s

11 120 129 98.7 71.4 93.9 78.9 98.2 t27 102.1
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Table 10. Monthly variation in Turbidity (NTU) in selected stations of
\Iaranchery wetland during 2009-ll

Stations

\{onth 1 2 3 4 5 6 7 8 Mean

\'09 1.9 2.3 2.3 5.6 l5 5.6 7.5 7.7 6.0

D'09 4 4.6 6.1 10 13.4 3.4 6.1 5.4 6.6

J', 10
25 24 26 4t t9 6.7 9.6 6.7 19.8

F'10 t.-7
8 9.6 24 10 7.6 9.6 7.9 10.s

\I' 10 0 0 0 0 0 t4 t4 t4 14.0

{' 10 0 0 0 0 0 4t 35 47 41.0

\I' 10 0 0 0 0 0 28 l3 30 23.7

l'10 0 0 0 0 0 t6 2t 20 r9.0

J' 10 t.9 t.4 1.7 1.8 1.9 1.7 2.6 2.7 2.0

\'10 1.5 1.4 1.9 l.l 2 1.8 2.4 2.1 1.8

s'10 2.3 1.6 2.3 1.8 1.6 2.8 2.6 2.2 2.2

L)' 10 4.8 J.J 1.9 1.1 2.5 0.67 1.5 1.8 2.2

\'10 2.1 t.6 1.8 1.3 3.6 1.5 1.8 1.9 2.0

D'10 4.8 6.8 4.5 4.2 3.9 6.6 8.3 4.8 5.5

i 11 40 13 t2 50 44 t4 8.3 6.8 23"5

F11 27 7.3 20 10 8.3 8.1 7.3 8.5 t2.t
\l 11 4.8 3.9 l1 t7 14 11 15 2t 12.2

{ 11 2.7 22 11 t2 18 11 7.9 5.7 11.3

\[ 11 6.3 t4 5.1 l0 t4 11 1.9 6.7 9.4

r 11 2.9 2.2 3.2 J 2.8 2.8 2.9 5.9 3.2

I 11 4.7 5 5.9 8.8 13 5.9 5.3 4.4 6.6

111 2.3 2.5 5.3 t4 12 3.4 2 2.4 5.5

. i1 2.9 3.1 2.9 s.8 4.2 2.6 J.J 3.2 3.5
-l

11 14 8.3 10 16 8.4 5.8 I2 10.7
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Stations

.I.,nth 1 2 3 4 5 6 7 8 Mean

\'09 4 4
2 2 J 2 2 5 3.0

D09 4 6
5 5 8 8 6 7 6.1

j'10 4 4
5 5 8 2 4 f

J 4.4

F', 10
7 7

7 7 7 7 1 7 7.0

\l' 10 0 0 0 0 0
1 7 7 7.0

\ 10
0 0 0 0 0 t9 16 7 14.0

"l 10
0 0 0 0 0 8 6 3 5.7

r 1rl
0 0 0 0 0

8 7 5 6.7

i 1rl 6 J 4 5 I J 4 5 4.3

\ trl_l 1 2 I 1.5 7 I 2 5 2.6

> 1tl 2.5 2.6 4.1 3.8 3.6 3.8 3.2 4 3.5

1l) 5 4 J 6 7 6 4 2 4.6

\ trll 5 5 4 6 5 6 15 4 6.3

-l
5 4 9 l0 7 4 5 2 s.8

,l 5 2.5 2.5 4 5 5 6 7 4.6

: j'l
2 2 2 J 4 2 1 1.5 ))

LI 2 -
J J 5 2 4 2 J 3.0

t ,i 1 i 2 J
,
J 1 2 2 1.9

1 iI 11 t2 l1 10 t3 12 10 9 tt.4
'"1

l1 20 18 15 2t t6 15 2t 18.4
.,1

,I 6 6 5 4.5 8 5 4 8 5.8

q
7 21 15 t7 9 9 5 11

8.8 TL 13.2 !5.4 22 4.4 6.6 8.8 11.3

6.6 73.2 13.2 L9.8 22 tt 8.8 6.6 12.7

:

i

Table 11. Monthly variation in Dissolved COz (mg/L) in selected
.tetions of Maranchery wetland during 2009-11
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Wet luncl bi oclivers i ty enh a ncem ent ... ... ... ... .... Maranch e 4, LYe t lancl

Stations

l''lonth I 2 3 4 5 6 7 8 Mean

\'09 62 8l 76 70 7t 74 78 73 73.1

D'09 72 70 73 68 72 10 76 68 7t.t
I', l0 76

72 76 56 54 70 76 72 69.0

F' 10 7t 69 70 13 70 68 71 69 70.1

\t'10 0 0 0 0 0 78 79 73 76.7

\'10 0 0 0 0 0 77 76 78 77.0

\l'l0 0 0 0 0 0 58 60 56 58.0

n 10 0 0 0 0 0 7t 64 48
61.0

n 10 60 49 5l 52 60 56 38 62 53.s

\ 10 22 38 40 54 32 36 52 42 39.s

: 10 32 36 48 28 60 72 72 60 51.0

'-r l(l 28 20 20 24 24 t6 24 16 21.5

\ 1lr 24 24 24 24 20 20 28 24 23.5

.r 1n 52 48 24 64 44 36 40 52 45.0

11 160 88 152 t12 108 It2 tt6 100 118.5

: 11 60 40 40 16 t6 24 24 32 31.s

1i t2 24 24 20 24 20 24 t6 20.5

i 11 18 t6 20 24 20 t6 16 t6 18.3

'l 11 12 16 20 16 t6 t2 8 t2 14.0
' 

-1 16 t2 32 t2 16 T6 12 20 17.0
' 

-1 20 20 24 20 20 t6 !6 20 19.5

-.1 16 1,6 20 24 20 20 20 24 20.0

\] ,1
1AL+ 20 L6 24 24 24 28 24 23.0

32 32 56 36 28 36 44 36 37.5

f able 12. Monthly variation in
rf \Iaranchery wetland during

Alkalinity (mg/L) in selected stations
2009-11
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Teble 13. Monthly variation
\ [aranchery wetland during

in Chloride (mg/L) in selected stations of
2009-tt

Stations

r: t l-r I ,,
3 4 5 6 7 8 Mean

\09 35.90 26.90 17.90 r4.90 r 3.90 17.90 22.90 20.90 21.4

1r 0g 21.90 19.90 17.90 19.90 10.90 28.90 54.90 24.90 24.9

l() 36.90 38.90 47.90 s4.90 48.90 49.90 45.90 3 1.90 44.4

F lU 37.90 43.90 30.90 49.90 54.90 21.94 36.90 36.90 39.2

"1 1(r 0 0 0 0 0 3l.00 28.00 20.00 26.3

I 1ll 0 0 0 0 0 29.s 25.98 26.33 27.3

i 1(j 0 0 0 0 0 20.10 35.70 28.87 28.2
" ll| 0 0 0 0 0 19.10 18.50 16.99 18.2

1rt 0 0 0 17.99 29.99 23.99 2t.99 27.99 24.4

. 1lf 16.00 23.99 19.99 17.99 23.99 21.99 19.99 29.99 21.7

- l/l 2.7.99 21.99 23.99 23.99 19.99 21.99 19.99 23.99 23.0

I1l 23.99 19.99 t9.99 21.99 19.99 17.99 19.99 21.99 20.7
,' 

11l 16.00 19.99 t9.99 19.99 19.99 19.99 21.99 19.99 19.7

i rt 25.99 23.99 12.00 31.99 2t.99 17.99 19.99 25.99 22.5

,1 71 .98 59.98 55.98 61.98 33.99 t9.99 4s.99 51.98 50.2

-l 61 .98 t33.96 93.97 107.97 63.98 59.98 s9.98 47.99 78.7

L1 79.98 t79.94 77.98 t49.95 59.98 63.98 55.98 83.97 94.0

,- _n 69.98 1t3.96 133.96 t39.96 t2t.96 71.98 79.98 133.96 108.2

i -1 15 1.95 229.93 t03.97 t91.94 t29.96 1t9.96 t3s.96 163.95 153.5

,1 25.99 25.99 2s.99 t9.99 19.99 t7.99 19.99 21.99 )1 ','

13.99 t7.99 19.99 15.99 19.99 tt.99 17.99 t7.99 17.0
I

1'7.99 9.99 9.99 tt.99 11.99 9.99 ts.99 5.99 11.7

13.99 9.99 13.99 1r.99 t5.99 13.99 tt.99 15.94 13.5

1i.99 t5.99 t3.99 13.99 tt.99 13.99 t5.99 t3.99 14.2

JJ



Wetlancl bi:ctdivers itlt enhancem ent ... ... ... ... ....Maranch ery Wet l an d

: hle 14. Monthly variation
,i.r ranchery wetland during

in salinity (ppt) in selected stations oT

2009-11

Stations

1 2 3 4 5 6 7 8 Mean

0.06 0.04 0.01 0.02 0.02 0.03 0.04 0.03 0.03

- r_) 0.039 0.03 0.03 0.03 0.01 0.0s 0.09 0.04 0.04

,l 0.06 0.07 0.08 0.09 0.08 0.09 0.08 0.05 0.08

: i1i 0.06 0.07 0.05 0.09 0.09 0.03 0.06 0.06 0.06

,I 0 0 0 0 0 0.6s 0.s8 0.63 0.62

t- 0 0 0 0 0 0.6s 0.71 0.72 0.69

_l 0 0 0 0 0 0.19 0.1 0.13 0.14

.r t0 0 0 0 0 0 0.05 0.06 0.06 0.06

_t 0 0 0 0 0 0.13 0.1 0.07 0.10

0 0 0 0 0 0.05 0.06 0.06 0.06

0.08 0.05 0.06 0.09 0.15 0.12 0.11 0.t4 0.10

008 0.l2 0.10 0.09 0.t2 0.1 I 0.10 0.15 0.11

0.1-1 0.1I 0.12 0.12 0.10 0.11 0.10 0.t2 0.11

0.0-1 0.05 0.06 0.05 0.05 0.06 0.05 0.07 0.05

0.88 0.29 0.19 0.26 0.t2 0.23 0.14 0.12 0.28

0.22 0.42 0.3 0.32 0.37 0.19 0.2 4.2 0.28

0.71 0.52 0.47 0.48 0.33 0.4t 0.29 0.35 0.45

0.12 0.19 0.22 0.23 0.20 0.t2 0.13 0.22 0.18

0.56 0.59 0.6 0.71 0.55 0.48 0.71 0.52 0.59

,).1 5 0.16 0.16 0.13 0.15 0.13 0.12 0.13 0.14

).3 9 0.5 0.42 0.47 0.46 0.32 0.47 0.41 0.43

0.14 0.2t 0.39 0.2 0.37 0.34 0.22 0.2 0.26

,) _17 0.57 0.39 0.48 0.33 0.33 0.44 0.28 0.40

!ll 0.16 0.2 0.16 0.r7 0.24 0.22 0.t7 0.19
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.**
" -rlions of Maranchery wetland during 2009-11

Stations

:-:h 1 2 3 4 5 6 7 8 Mean

\ {t9 18.9
25.2 23.1 23.1 25.2 37.5 21 21 24.4

-r |g 25.2
27.3 29.4 33.6 25.2 23.1 29.4 27.3 27.6

1l)
44.1

31.5 35.7 44.1 37.8 37.8 39.9 44.1 39.4

: iil 3 1.5
35.7 37.8 37.8 35.7 39.9 25.2 29.4 34.1

1 11)
0 0 0 0 0 48 48 46

47.3

r 1lt
0 0 0 0 0 44 48 48

46.7

I lrl 0 0 0 0 0 62 56 40
52.7

ll 0 0 0 0 0 52 44 52 49.3

I -18 48 56 44 52 56 36 40 47.5

: lii 24 36 20 24 24 32 26 32 27.3

-10 36 36 28 32 40 36 32 35.0

20 21 44 28 32 40 44 40 34.0

28 24 20 24 24 20 20 24 23.0

32 20 20 t6 24 28 36 24 25.0

136 64 52 76 44 64 48 s6 67.5

72 88 68 92 88 60 60 48 72.0

56 40 48 44 32 24 32 40 39.s

72 60 92 t20 96 56 84 t36 89.5

88 96 60 92 56 92 t20 t20 90.5

18 16 60 L6 32 48 48 36 38.0

,.a 6 48 44 52 64 52 60 48 53.0

l0 24 44 32 28 32 36 40 32.0

14 76 60 44 64 56 64 48 57.0

l6 64 32 44 40 40 52 52 45.0
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Wetland biodiversitv enhancenrent ................Mctranchety l4/etluntl

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

Stations

\lonth I 2 3 4 5 6 7 8 Mean

\'09 18.9
25.2 23.1 23.1 25.2 37.5 21 21 24.4

D'09 25.2
27.3 29.4 33.6 25.2 23.1 29.4 27.3 27.6

J' 10 44.1
31.5 35.7 44.1 37.8 37.8 39.9 44.1 39.4

F' l0 3 1.5
35.7 37.8 37.8 35.7 39.9 25.2 29.4 34.1

\I' 10
0 0 0 0 0 48 48 46 47.3

\' l0 0 0 0 0 0 44 48 48
46.7

\l'10 0 0 0 0 0 62 56 40
52.7

J' l0 0 0 0 0 0 52 44 52 49.3

J' l0 48 48 56 44 52 56 36 40 47.5

-{t l0 24 36 20 24 24 32 26 32 27.3

s' l0 4A 36 36 28 32 40 36 32 35.0

o'10 20 24 44 28 32 40 44 40 34.0

N' 10 28 24 20 24 24 20 20 24 23.0

D' l0 32 20 20 t6 24 28 36 24 2s.0

J'11 136 64 52 76 44 64 48 56 67.5

F'11 72 88 68 92 88 60 60 48 72.0

\I'11 56 40 48 44 32 24 32 40 39.5

A'11 72 60 92 t20 96 56 84 136 89.s

\I'11 88 96 60 92 56 92 t20 t20 90.s

J'11 48 t6 60 t6 32 48 48 36 38.0

J' 11 56 48 44 52 64 52 60 48 53.0

A'11 20 24 44 32 28 32 36 40 32.0

s'11 44 76 60 44 64 56 64 48 57.0

o'11 36 64 32 44 40 40 52 52 45.0
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Table 17. Monthly variation in Magnesium (mg/L) in selected stations
of Maranchery wetland during 2009-ll

Stations

Month 1 2 3 4 5 6 7 8 Mean

N'09 6"3
4.2 10.5 t4.l 16.8 29.1 2l 10.5 14.1

D'09 10.5
16.8 14.1 21 16.6 10.5 14.7 12.6 14.7

J' 10
35.7

12.6 23.1 23.1 23.t 27.3 23.1 31.5 24.9

F'10 12.6
16.8 23.1 25.2 t2.6 25.2 10.5 14.7 17.6

M' 10
0 0 0 0 0 36 36 26

32.7

A'10 0 0 0 0 0 22 24 30
25.3

\I' 10
0 0 0 0 0 18 24 24

22.0

J' l0 0 0 0 0 0 t2 12 20 14.7

J' 10 4 8 12 8 8 i0 16 8 9.3

A' l0 6 4 4 4 4 6 10 t2 6.3

s'10 16 4 4 2 8 t6 t6 8 9.3

o'10 4 4 8 4 8 t6 t6 8 8.5

N' l0 8 4 8 4 4 8 4 8 6.0

D'10 8 2 4 4 4 4 t2 4 5.3

J'11 40 20 28 28 8 36 24 28 26.5

F'll 8 40 28 56 20 t6 36 l2 27.0

M'11 12 12 t2 24 0 0 4 t6 10.0

A'11 8 8 48 76 48 8 40 44 35.0

M'11 t2 24 8 40 t6 36 56 48 30.0

J'11 24 8 t2 4 8 24 24 8 14.0

J' 11 36 24 4 24 32 20 44 24 26.0

A'11 8 t2 36 T2 t2 20 20 28 18.5

s'11 32 44 44 32 48 36 48 32 39.s

o'11 t6 40 t2 l2 8 16 20 36 20.0
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fable 18. Monthly variation in
stations of Marancherv wetland

Dissolved Oxygen
during 2009-ll

(mgil) in selected

Stations

Month 1 2 3 4 5 6 7 8 Mean

N'09 5.67
6.43 4.68 5.61 4.78 4.87 4.58 4.81 5.18

D'09 6.1
6.34 6.29 5.3 8 5.87 4.03 6.3 4.79 5.64

Jr 10
6.42

6.51 6.45 6.43 5.6 5.32 6.2 s.47 6.05

F'10 6.22
6.43 6.2 6.14 5.69 6.11 s.94 5.86 6.07

M' 10
0 0 0 0 0 3.6 3.6 4.t

3.77

lr 10
0 0 0 0 0 3.4 3.6 3.4

3.47

\I' l0 0 0 0 0 0 3.9 4.8 4.9
4.53

J' l0 0 0 0 0 0 4.8 4.t 4.5 4.47

Jt t0 6.4 5.6 4.8 4 5.6 3.4 3.6 4.8 4.78

A' 10 8 4.8 5.6 6 8 6.4 7.2 8 6.75

s' 10 7.6 7.6 7.2 8 8 8 8 8 7.80

o' 10 7.6 7.2 7.25 8 7.2 5.6r 4.95 8 6.98

N'10 8 7.6 6.6 8 8 6.4 8 8 7.58

D'10 5.2 5.2 5.6 4.4 5.2 4.8 5.6 6 5.2s

J'11 4.4 7.2 8 8 5.2 4.8 7.2 s.6 6.30

F'11 8.8 8.4 8 5.2 6.4 10 t0.2 6.4 7.93

M'11 5.2 6.4 4.8 7.2 6.6 5.6 8 7.2 6.38

A'11 3.2 5.6 7.2 7.2 7.2 6.4 8.8 9.6 6.90

M'11 5.60 4.80 8.00 6.40 6.40 8.00 7.20 7.20 6.70

J' 11 7.20 7.20 4.80 5.60 4.00 8.00 8.80 7.20 6.60

J' 11 9.20 9.20 8.00 3.20 4.00 8.00 8.80 8.80 7.40

A'11 7.20 9.60 4.00 2.40 4.00 8.00 7.20 8.00 6.30

s'11 8.00 8.00 6.40 s.60 3.20 8.80 8.00 7.20 6.90

o'11 8.00 5.60 5.60 3.20 2.40 5.60 8.80 9.60 6.10
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Table 19. Monthly variation
Maranchery wetland during

in BOD (mg/L) in selected stations of
2009-1 I

Stations

Month 1 2 3 4 5 6 7 8 Mean

N'09 2.6 3.4 2.6 2.2 2.6 2 2.7 2.4 2.56

D'09 3.3 I 3.16 3.48 2.03 2.47 2.63 2.7 2.45 2.78

J' 10 2.46 4.87 3.5 2.6 2.47 2.27 2.62 2.87 2.96

F' 10 2.49 3.76 J 2.43 2.36 2.69 2.44 2.5 2.71

\I' 10 0 0 0 0 0 3.6 3.6 4.1 3.77

A' 10 0 0 0 0 0 3.4 3.6 3.4 3.47

}l' 10 0 0 0 0 0 2.4 2.5 2.7 2.53

J' 10 0 0 0 0 0 2.t 2.5 2,1 2.23

J'10 2.1 2.3 2 2.9 3.2 2 2 2 2.31

A' 10 4.00 2.40 4.80 2.04 3.20 5.60 4.00 4.00 3.75

S' 10 3.60 2.00 3.20 6.40 4.00 2.80 2.40 1.68 3.26

o'10 4.80 5.60 6.40 6.40 s.60 4.00 2.40 4.00 4.90

N'10 4.80 4.00 2.00 4.80 5.60 4.00 3.28 s.60 4.26

D'IO 2.20 2.12 2.92 2.04 2.20 2.28 2.60 2.t0 2.31

J'11 2.40 1.60 3.60 4.80 2.80 3.24 2.40 2.80 2.95

F' 11 4.4 5.6 2.4 2 3.2 8 8 2.4 4.s0

\I' 11 3.6 2.4 2 4.8 3.4 3.6 6.4 5.2 3.93

A',11 2.4 4 3.2 2.4 2.4 4.4 6.4 6.4 3.9s

M' 1l 3.20 3.20 2.40 2.40 4.00 2.40 0.80 2.40 2.60

J'11 1.60 1.60 0.80 3.20 0.80 1.60 2.40 0.80 1.60

J'11 3.20 3.20 4.00 2.00 0.80 0.80 4.00 1.60 2.45

Af 11 0.80 4.80 3.20 1.60 3.20 2.40 1.60 0.80 2.30

s'11 3.20 1.60 3.20 2.40 2.40 3.20 2.00 1.60 2.45

o'11" 0.80 1.60 1.60 2.00 1.40 1.60 0.80 3.20 1.63
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Table 20. Monthly variation in Nitrate (pmoVl) in selected stations of
Maranchery wetland during 2009-11

Stations
Mont

h 1 2 3 4 5 6 7 8 Mean

N'09
10.44

1

9.933 7.725 10.66

9

13.98 I 1.03

7

13.98 t5.70

6

11.68

4

D'09
9.367 10.47

1

9.622 12.41

4

13.24

4

9.197 r0.37

9

13.3 l
I

11.00

1

J' 10

9.367 10.47

1

9.622 12.41

4

13.24

4

9.r97 10.37

9

13.3 1

1

11.00

1

F'10
I 1.82

9

12.87

6

15.45

1

10.00

7

10.28

3

t2.44

I

14.79

2

t3.62

2

12.66

3

M' 10 0 0 0 0 0 3.311 5.518 6.2s4 5.028

A' 10 0 0 0 0 0 6.99 7.35 8.09 7.477

M' 10 0 0 0 0 0 0.51 0.756 0.81 0.692

J' 10 0 0 0 0 0 0.2 0.24 0.21 0.217

J'10 0.81 1.296 t.62 2.43 0.648 8.1 t.62 1.296 2.228

A'10 1.46 2.43 1.13 2.96 4.86 0.65 1.13 0.8 r 1.929

S' 10 4.86 1.78 1.30 t.78 7.94 0.16 r.78 3.24 2.855

o'10 4.86 7.78 4.54 9.07 7.94 s.99 2.92 1.78 5.609

N{r 10 0.32 0.81 2.27 1.62 0.81 t.46 0.49 0.16 0.992

D'10 0.034 0.013 0.013 0.005 0.008 0.006 0.002 0.034 0.014

J'11 0.029 0.034 0.021 0.023 0.026 0.019 0.023 0.018 0.024

F'11 0.008 0.018 0.003 0.010 0.003 0.003 0.008 0.013 0.008

M'11 0.013 0.011 0.002 0.011 0.006 0.02r 0.005 0.018 0.011

A'11 0.019 0.016 0.013 0.024 0.015 0.015 0.016 0.019 0.017

M'11 0.01s 0.050 0.015 0.032 0.024 0.050 0.028 0.039 0.032

J'11 0.018 0.024 0.016 0.031 0.010 0.018 0.008 0.089 0.027

J'11 0.021 0.026 0.005 0.028 0.011 0.002 0.002 0.016 0.014

AIlI. 0.070 0.035 0.070 0.070 0.052 0.03s 0.017 0.017 0.046

s'11 0.006 0.003 0.02t 0.032 0.010 0.023 0.008 0.006 0.014

o'11 0.002 0.016 0.011 0.013 0.005 0.008 0.005 0.026 0.011
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Table 21. Monthly variation in of Nitrite (pmoll[,) in selected stations
of Maranchery wetland during 2009-11

Stations

Month I 2 3 4 6 7 8 Mean

N'09 0.041 0.02 0.062 0.021 0.144 0.041 0.1 03 0.041 0.059

D'09 0.288 0.515 0.247 0.226 0.494 0.082 0.453 0.267 0.322

J' 10 0.288 0.226 0.329 0.782 0.6r8 0.391 0.473 0.31 I 0.427

F'10 0.226 0.309 0.267 0.206 0.082 0.082 0.288 0.082 0.193

Mr 10 0 0 0 0 0 0.329 0.309 0.1 89 0.276

A' 10 0 0 0 0 0 1.050 1.050 1.070 1.057

M' 10 0 0 0 0 0 1.080 1.2t0 1.300 1.197

Jr r0 0 0 0 0 0 0.420 0.520 0.590 0.510

I Jr 10 0.905 0.800 0.853 0.766 0.800 0.365 0.539 0.957 0.748

At 10 0.226 0.244 0.400 0.418 0.400 0.50s 0.574 0.679 0.431

s'10 0.087 0.017 0.348 0.052 0.26t 0.t22 0.104 0.174 0.146

o'10 0.209 0.087 0.035 0.035 0.052 0.0s2 0.052 0.035 0.070

Nr 10 0.087 0.070 0.139 0.157 0.209 0.261 a.7B 1.009 0.331

D' 10 0.r57 0.261 0.313 0.36s 0.435 0.748 0.191 0.487 0.370

J'11 0.348 0.244 0.104 0.139 0.t74 0.244 0.t22 0.244 0.202

F'11 0.209 0.244 0.557 0.748 0.244 0.36s 0.418 0.348 0.392

M'11 0.522 1.088 0.261 0.157 0.331 0.313 0.261 0.452 0.423

A'11 0.070 0.0r7 0.070 0.017 0.174 0.0t7 0.139 0.087 0.074

M'11 0.261 0.244 0.035 0.174 0.36s 0.26t 0.209 0.1 39 0.211

Jr 11 0.070 0.104 0.t22 0.139 0.174 0.03s 0.087 0.087 0.102

J'11 0.t22 0.104 0.226 0.244 0.36s 0.1 39 0.017 0.087 0.163

A'11 0.070 0.035 0.070 0.070 0.0s2 0.035 0.0t7 0.0t7 0.046

s'11. 0.017 0.017 0.1 39 0.1 01 0.139 0.070 0.070 0.122 0.08s

o'11 0.r22 0.052 0.087 10.r04 10.209 0.r57 0.r22 0.087 0.117
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WetIancl biocliyersity enltartcentent ................Marancltery Wetlancl

Table 22.Monthly variation in of Phosphate (pmoVl) in selected

stations of Maranchery wetland during 2009-11

Stations

Month I 2 3 4 5 6 7 8 Mean

N'09 l.l 18 3.741 1.591 2.967 t.376 1.763 2.666 4.816 2.50

D'09 4.988 6.493 5.246 6.4s3 3.397 4.042 2.709 2.s8 4.49

Jr 10 5.16 5.76 2.88 2.62 6.79 6.66 3.26 7.96 5.14

Fr 10 4.558 5.289 3.698 6.66s 10.191 8.256 5.375 12.384 7.05

Mr 10 0 0 0 0 0 5.97 7.86 2.91 5.s8

A'10 0 0 0 0 0 2.96 4.98 6.02 4.65

M' 10 0 0 0 0 0 0.54 0.8s 0.74 0.71

J' 10 0 0 0 0 0 0.91 0.58 0.61 0.70

J'10 0.18 0.30 0.30 0.18 0.30 0.35 0.48 0.57 0.33

At 10 0.30 0.24 0.30 0.30 0.35 0.13 0.07 0.18 0.23

s'10 0.30 0.4t 0.47 0.18 0.13 0.13 0.24 0.18 0.25

o'10 0.30 0.10 0.47 0.52 0.s2 0.s8 0.52 0.63 0.45

Nr 10 0.24 0.35 0.4t 0.24 0.35 0.24 0.92 0.3s 0.39

Dr 10 0.97 0.52 0.52 0.97 0.75 0.63 0.92 t.25 0.82

Jf 11 0.45 0.39 0.13 0.18 0.18 0.29 0.35 0.41 0.30

Fr 11 3.06 t.99 1.03 0.86 0.75 4.0t 3.62 2.38 2.21

M'11 1.48 0.97 0.86 0.63 1.08 1.03 1.03 t.t4 1.03

A'11 0.41 0.97 0.75 0.41 0.69 1.42 1.08 0.86 0.82

M'11 0.24 0.69 0.13 0.18 0.47 0.52 0.30 0.47 0.37

J'11 0.13 0.30 0.18 0.35 0.3s 0.24 0.47 0.3s 0.30

J' 1l 0.691 0.409 0.691 0.409 0.578 0.465 0.803 0.184 0.529

A'11 0.747 0.296 0.634 0.634 0.184 0.t27 c.691 0.353 0.458

s'11 0.1 84 0.240 0.409 0.296 0.353 0.240 0.353 0.296 0.296

o,11 0.916 0.3s3 0.296 0.634 0.691 0.127 0.127 0.522 0.458
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Table 23. Monthly variation in of Silicate (pmoUl,) in selected stations
of Maranchery wetland during 2009-ll

Stations

Month 1 2 3 4 5 6 7 8 Mean

N'09 6.t6 8.16 7.24 9.8 8.14 8.63 9.r3 6.4r 7.96

D'09 6.79 8.71 9.79 7.45 8.89 7.44 6.93 7.29 7.91

Jr 10 9.8 7.09 8.2s 6.12 8.29 7.35 8.17 7.08 7.77

F'10 7.28 6.4 7.37 9.3 6.18 9.03 8.55 9.46 7.95

M'10 0 0 0 0 0 33.01 34.38 30.8s 32.75

Ar 10 0 0 0 0 0 s.08 2.7 2.22 3.33

M'L0 0 0 0 0 0 15.1 16.8 12.5 14.80

Jr 10 0 0 0 0 0 18.1 19.5 22 19.87

J'10 18.48 16.91 23.48 15.87 13.05 15.5 18.5 t7 17.35

Ar 10 21.80 14.30 t6.9r 18.70 1 1.31 5.71 12.99 12.67 14.30

sr 10 12.67 t4.35 23.10 14.t9 13.21 7.23 22.6r 13.7 5 15.14

o'10 7.02 11.91 16.09 1 1.31 4.08 8.38 6.42 3.91 8.65

N'10 8.s9 9.63 4.74 4.9s 5.99 7.29 4.74 4.35 6.28

D'10 7.34 t5.71 15.11 t2.78 t3.65 9.79 13.21 14.57 12.77

J' 11 18.86 42.72 22.34 20.60 10.93 26.69 t3.54 18.37 2t.76

F' 11 20.8 7.3 18.9 3.6 2.4 t0.7 9.7 3.8 9.65

M'11 22.0 60.2 34.7 8.6 7.7 4.6 22.3 3.1 20.44

At 11 6.1 13.5 17.2 tt.2 12.3 4.4 6.6 18.4 11.22

M'11 9.90 6.42 8.32 4.30 t0.t7 7.07 9.9s 3.59 7.47

J'11 10.98 8.59 4.46 I 1.15 2t.52 9.14 5.77 8.16 9.97

J'11 24.948 24.839 t6.363 3s.81s 27.99r 16.309 25.274 22.503 24.zss

A'11 0.747 0.296 0.634 0.634 0.184 0.t27 0.691 0.353 0.4s8

s'11 0.184 0.240 0.409 0.296 0.353 0.240 0.3s3 0.296 0.296

o'11 0.916 0.353 0.296 0.634 0.691 0.t27 0.t27 0.522 0.458
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Table 24.Monthly variation in of Ammonia (pmol/L) in selected

stations of Maranchery wetland during 2009-ll

Stations

Month 1 2 3 4 5 6 7 8 Mean

N'09 0.7t 2.43 2.5t 2.95 0.15 0.35 1.45 0.15
1.34

D'09 0.65 1.95 0.6s 1.75 4.55 2.25 3.21 1.9 2.tt

J' 10
7.91 6.42 5.8 9.75 9.01 10.05 8.65 7.85

8.18

F'10 0.4s t.25 0.65 2.4 0.75 1.3 1.8 1.85 l3r
Mr 10

0 0 0 0 0 0.1 1.6s 1.45
1.07

Ar 10
0 0 0 0 0 17.8 8.8 6.3

10.97

M' 10
0 0 0 0 0 t.3l 1.25 1.21

2.26

J'10 0 0 0 0 0
2.45 1.78 J 2.11

Jr 10 1.15 1.90 2.70 4.90 2.35 2.55 2.20 1.05 2.35

Ar 10 2.t0 1.95 2.20 1.60 3.60 1.40 4.00 l.l0 2.24

S' 10 2.95 2.45 4.25 3.s5 1.60 1s.30 2.85 3.50 4.56

ot 10 5.05 0.10 4.45 3.8s 3.75 2.6s 4.05 3.60 3.44

Nt 10 0.85 0.65 0.35 0.35 0.15 0.10 4.1s 0.50 0.89

Dr 10 1.35 0.35 1.55 0.8s 2.05 1.55 2.75 2.7 1.64

J'1L 39.0s 13.3 7 4.0s 0.95 9.55 t.5 10.5 1r.46

F' 1l tl.7 7.6s 28.7 27.4 4.05 10.3 14.85 6.65 13.91

M'11 0.8 36.2 31.4s 1.45 0.9 7.1 17.7 1.7 12.16

Ar 11 0.55 0.35 26.3 25.15 23.3 2.5 2.25 2 10.30

M' 11 40.0 39.0 35.1 32.8 38.8 3.5 62.3 65.8 39.62

J'11 2.85 s.80 2.20 2.30 2.95 s.65 4.t5 3.95 3.73

J'11 0.950 0.600 1.050 0.050 0.900 2.t00 1.4s0 0.500 0.950

A'11 0.300 0.850 0.850 0.450 1.950 0.500 0.250 1.150 0.788

s'11 0.250 0.100 0.250 0.650 0.300 0.200 0.050 1.100 0.363

o'1,1" 0.400 0.6s0 0.900 4.150 0.650 0.200 0.550 1.150 1.119
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Table 25. Monthly variation in of sediment pH in selected stations of
Maranchery wetland during 2009-11

Stations

Month 1 2 3 4 5 6 7 8 Mean

N'09 6.2t 6.32 5.92 5.92 6.01 6.17 6.2s 6.21 6.13

D'09 5.19 s.87 s.06 5.5 5.87 6.29 6.24 6.24 s.78

Jr 10 6.1s 5.92 6.55 6.36 6.08 6.53 6.42 6.62 6.33

F'10 6.t9 6.48 6.73 6.52 6.29 6.33 6.6 6.12 6.45

M' 10 6.45 6.57 6.46 6.35 6.01 6.17 6.25 8.01 6.53

At 10 6.98 6.92 6.92 7.06 7 7.13 6.65 8.01 7.08

M' 10 4.87 6.52 6.43 6.52 6.52 6.49 6.17 6.5 6.29

Jt 10 6.s6 6.83 6.73 6.39 6.29 6.33 6.6 6.42 6.52

Jr 10 6.33 6.77 6.88 7.03 6.3 6.26 6.26 6.39 6.53

Ar 10 7 6.63 6.6t 6.65 7.1 6.32 6.21 7.5 6.75

sr 10 6.7 6.49 6.87 7.37 6.27 6.83 5.99 6.86 6.67

o'10 6.62 6.34 t.3 I 6.7 7.37 6.27 6.87 6.49 6.75

N'10 6.7 6.83 6.34 7.37 6.7 7.37 6.87 6.49 6.83

D'10 6.7 6.3 6.83 6.37 6.6r 6.s4 5.99 6.77
6.51

Jr 11 6.85 6.34 6.09 7.03 5.57 6.61 6.38 6.7 5 6.4s

F'11 6.93 6.37 6.83 6.84 6.77 6.83 6.87 6.77 6.78

M'11 s.99 4.7 7.12 6.94 7.23 7.r5 7.16 7.17 6.68

AI I.1 6.77 6.06 6.05 6.38 6.59 6.54 6.32 6.16 6.36

Mr 11 6.t3 6.47 6.55 6.64 6.65 6.34 5.94 6.48 6.40

Jf 11 6.21 6.68 6.62 6.73 6.43 6.34 6.45 6.51 6.50

J'1.1 5.87 6.52 6.43 6.52 6.52 6.49 6.47 6.5 6.42

AIlI 6.56 6.83 6.73 6.39 6.39 6.33 6.6 6.42
6.53

s'11 6.56 6.83 6.73 6.39 6.29 6.33 6.6 6.42
6.52

o'11 7 6.63 6.61 6.6s 6.16 6.39 6.58 6.62 6.58
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Llretlancl bi'odiversi4t enhttncentent ................Muranchern lfetland

Table 26. Monthly variation in of Eh in selected stations of Maranchery
wetland during 2009-11

Stations

Month 1 2 3 4 5 6 7 8 Mean
N'09 -293 -10'7 -251 -2t0 -206 -211 --Jl -218 -220.25

D'09 -391 -259 -201 -225 -200 -213 -247 -i98 -212.50

J'10 -323 -176 -243 -300 -221 - /1) - 19u - 185 -233.63

F' 10 -220 -200 -241 -254 -l 96 -l95 -2-19 117 -215.63

M' l0 -186 -344 -345 -12s -.119 -409 _,i30 --{01 -366.13

A'10 314 -425 -429 -461 -483 -419 -17+ --+66 -441J8

M'10 -443 198 -231 -132 -251 -250 -20 I -215 -2r0-50

J' l0 -2tt -226 -312 -31 3 -32-l -32 l -l l0 -l$ 7 -288.00

J' l0 -301 -3 18 -298 -3 87 -381 -362 --326 -_162 -3{2.6-1

A'10 -358 -285 -318 -335 -321 -310 -l-r5 -,j10 -32{.00

s'10 -3 12 -287 -324 -288 -297 -341 -160 -ll,l -3 17.8E

o'10 -3 l0 -298 -387 -387 -362 -326 -i62 -298 -341.25

N'10 -24s -285 -243 -265 -255 -255 -269 -261.75

D'10 -3 18 -312 -275 -239 -259 -309 -323 -286 -290.75

Jr 11 -225 -4 l3 -3 /3 -380 -JOJ -325 -355 -348 -347.75

F'11 -2'75 -31 8 -312 -326 -328 -239 -109 -259 -295.75

Mr 11 -103 -285 -200 -246 1?1 -265 -286 -238 -236.88

Ar 11 -201 -203 -212 -208 -l 69 -206 -202 -200 -200.r3

Mr 11 -285 -252 -225 .JJJ -230 -229 -2t4 -219 -248.38

J'1I -i 96 -162 -185 -217 -143 -213 -204 -228 -193.s0

J',1L -235 -220 -312 -28'7 -318 -335 -321 -310 -292.25

A'11 -29'7 -241 -2t0 -251 -324 -1 88 -197 -241 -243.63

s'11 -262 -326 -264 -298 -3 10 -298 -187 -207 -269.00

o'11 -265 -255 -255 -269 1li -285 -243 -277 -26t.75
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Wetlund biocliyersitt enhancenrent ................Marattchery lfetlancl

Table 2T.Monthly variation in
of Maranchery wetland during

of moisture content in selected stations
2009-tt

N'09 4.79 4.2s 4.02 3.58 3.99 ).t5 4.28 4.53 4.ts
D'09 4.03 4.32 4.28 3.68 3.69 3.95 1.32

4.01 4.04

J' 10 3.85 3.68 3.16 1.14 1.7 5 3.75 4.57 3.58 4.0r
F' 10 4.82 3.96 3.66 1.t1 4.t9 3.65 3.88 4.2 .1.06

M' 10 3.2 3.26 2.79 J.J J 3.38 3.3 8 3.s3 .1.61
3.44

A' 10 3.83 3.83 3.29 3.5,1 3.t7 3.31 4.08 .t.l I 3.6s
Mr 10 3.62 3.71 3.58 4.03 3.99 3.73 4.28 4.01

3.87
J'10 4.82 4.01 5.7 4.14 1.7 5 3.7 5 4.57 4.2

4.49

Jr 10 4.85 4.05 5.7 1.14 1.75 3.75 1.57 1.2
4.50

Ar 10 3.t7 3.74 5.7 4.t4 3.69 3.95 4.32 3.58
4.04

sr 10 4.79 4.25 4.02 3.58 3.99 ).tJ 4.28 4.01
4.08

or 10 3.92 4.32 4.28 3.68 3.69 3.95 4.32 3.58
3.97

N'10 2.96 3.74 2.25 2.63 2.24 2.35 3.69 5. t
2.95

D'10 3.85 2.68 2.76 3.14 3.75 2.7s 3.57 2.69
3.15

J'11 1.82 3.01 3.13 1.76 1.68 2.26 2.58 2.78
2.38

F'11 1.7 J 3.25 1.75 1.99 2.3 2.52 2.68
2.40

M'11 1.94 2.92 2.33 2.4 J.J 2.3 2.52 2.68
2.5s

A'L1 2.98 2.08 2.79 r.62 2.23 3.26 2.53 2.64
2.52

M'11 t.93 2.03 2.53 1.92 2.01 2.48 1.68 1.94
2.07

J'11 2.28 2.96 2.45 2.48 2.25 3.27 2.45 2.32 2.s6
J' 11 3.99 J.t5 4.28 4.01 4.79 4.25 4.02 3.58

4.08
A'11 3.69 3.9s 4.32 3.5 8 3.92 4.32 4.28 3.68

3.97
s'11 2.24 2.35 3.69 3.7 2.96 3.74 2.25 2.63

2.95
o'11 3.85 2.68 2.76 3.14 3.75 2.75 3.57 2.69

3.1s
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Table 2T.Monthly variation in of moisture content in selected stations
of Maranchery wetland during 2009-ll

Stations

Month I 2 3 4 5 6 7 8 Mean

N'09 4.19 4.25 4.02 3.s8 3.99 J.t5 4.28 4.53 4.ts

D'09 4.03 4.32 4.28 3.68 3.69 3.9s 4.32 4.01 4.04

J'10 3.85 3.68 3.76 4.14 4.7 5 3.75 4.57 3.58 4.01

f," 10 4.82 3.96 3.66 4.14 1.19 3.65 3.88 4.2 4.06

M' 10 3.2 3.26 2.79 J.JJ 3.38 3.3 8 3.53 .1.6 I 3.44

Ar 10 3.83 3.83 3.29 3.51 3.17 3.31 4.08 ,1.1 I 3.65

Mt 10 3.62 3.7 t 3.58 4.03 3.99 ). / ) 4.28 4.01 3.87

J'10 4.82 4.0t 5.7 4.14 1.15 3.7 5 4.57 4.2 4.49

J'10 4.85 4.0s 5.7 4.14 4.75 3.7 5 1.51 1.2 .1.50

A'10 3.17 3.74 5.7 4.14 3.69 3.95 4.32 3.s8 1.04

sr 10 4.79 4.25 4.02 3.58 3.99 ).t) 4.28 4.Al 4.08

o' 10 3.92 4.32 4.28 3.68 3.69 3.95 4.32 3.58 3.97

Nt 10 2.96 3.74 2.25 2.63 2.24 2.3s 3.69 2.95

D'10 3.8s 2.68 2.76 3.t4 3.75 2.75 3.57 2.69 3.15

J'11 1.82 3.01 J.IJ t.76 1.68 2.26 2.58 2.78 2.38

F'11 1.7 3 3.25 t.75 1.99 2.3 2.52 2.68 2.40

M' 11 t.94 2.92 2.33 2.4 J.J 2.3 2.52 2.68 2.55

AI 1I. 2.98 2.08 2.79 t.62 2.23 3.26 2.53 2.64 2.52

M'11 1.93 2.03 2.53 t.92 2.01 2.48 1.68 1.94 2.07

J'L1 2.28 2.96 2.45 2.48 2.25 3.27 2.4s 2.32 2.56

J'11 3.99 3.73 4.28 4.0t 4.79 4.2s 4.02 3.s8 4.08

Af 11 3.69 3.95 4.32 3.58 3.92 4.32 4.28 3.68 3.97

s'11 2.24 2.35 3.69 3. t 2.96 3.74 2.25 2.63 2.95

o'11 3.85 2.68 2.76 3.t4 3.75 2.75 3.57 2.69 3.15
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Table 28. Monthly variation in of organic carbon in selected stations of
\Iaranchery wetland during 2009-1 I

Stations

Month 1 2 3 4 5 6 7 8 Mean

N'09 4.21 4.66 3.98 3.55 s.89 2.73 3.98 2.67 3.96

D'09 3.86 4.58 3.71 4.81 3.9 6.67 4.29 4.1 4.49

Jr 10 3.2 3.79 4.35 3.91 4.61 5.1 4 4.16 4.15

F'10 1.95 4.05 3.67 2.85 3.78 4.01 4.06 7.84 4.03

Mr 10 3.2 3.2 5.01 6.1 4.68 4.82 2.13 7.11 4.64

A' 10 5.46 3.5 1 2.82 1.26 1.8 2.91 5.97 5.97 4.09

Mr 10 3.88 3.45 3.7 3.98 ).,J 1.91 4.41 4.79 3.67

J'10 2.9 1.8 1.01 3.14 1.53 1.36 4.33 2.86 2.41

J'10 2.tl 0.97 3.15 3.59 0.87 ?.87 t.69 2.56 ))7

A'10 4.33 3.t2 3.82 4.78 1.79 3.87 3.3 3.86 3.98

s'10 3.75 3.98 3.68 4.39 +.t) 3.1 I 4.88 3.86 4.05

0'10 4.99 4.95 5.01 3.26 ).) /. 4.56 3.06 2.79 3.99

Nr 10 3.56 3.25 3.02 4.03 4.12 3.67 2.97 3.3 1 3.49

D'10 4.18 3.64 5.03 4.75 3.33 4.09 5.11 4.67 4.35

J'11 5.01 3.78 4.65 6.7 5.54 3.54 6.03 4.47 4.97

F'11 4.95 3.98 5.46 t.4 6.32 5.34 6.75 4.89 4.89

M'11 4.37 4.7r 3.66 4.02 2.64 5 4.99 4.21 4.20

A'11 3.86 s.18 5.8 2.73 6.08 6.54 6.98 5.51 5.34

M'11 3.315 3.237 3.66 3"24 3.24 2.t45 0.663 2.8 2.79

J'11 7.25 3.t2 3.24 3.04 7.18 7.t6 3.9 6.24 5.14

J'11 4.68 2.73 3.05 5.85 3.51 4.79 3. t 3.6 3.99

A'11 3.17 2.97 2.84 3.14 4.09 3.8s 2.97 3.52 3.32

s,11 2.44 a
J

- 1-
3.3 I 3.15 3.42 s.18 2.22 2.36 3.14

o'11 4.32 3.25 1.87 3.31 3.26 2.79 2.47 3.t4 3.06

48



*

(n

a

C)

2.

6l

al
al

al
r- o\

al
ra
N

[n t-'
i rt

6l

F-.+
ra
t
al

*
6l

ra al
ra
N

tf)
oo
v) ra

t).+ t)
N

r-€ t?)
ra
(f,

Irr
oo
t\

V)

cc

\c
ri
G

cl
CI

c1q
c.l
I

\c
!f
o

a

\o

al
cl

o

al

O

O

=tJ

q

ar-

a.lq O

O
at

$\o
w
c\

$

co

cc
oo

(-l

.^

c.l
r-
\o

aa
$
oo

\o
aa
F-

\o
Q
$

cas cn
\o
$
oi

6l
\o
at
a.l

a.l

F-

O

$:f
tr-
a.t

ca

\o

r-

al
-f
a
olq

CI

&
\c

\c 6
a]

al

-i

al
\o
o]

{-

q

\c c'l

A

CI

O

c.l
an

at

o

$
O

N
co

a,l \o
ro
co

O

Ol
oo

oo

q

\o
\o
$

o

$r-
@

@

N

\os
tr-

c..t

CJ

N
$
Or

cl

r-
€
t
rc

E
O

.o

cl

c]

C

$
N

a]
(-- \o

o\
@
O

\o

O

$

a]

O

e.l:t .t

al
$
c\l
o\

O

co

t--

oo
sf,
oo

-.:

\ov
ca

O

oo

O

$
ot
c.t

O

6l

O

co

t-.
$

\o
F-
:f,
a.l

$
\o
N

ca

aa

aos
tr-

6l

O

\o
.i-
6l
oo

ra

6t
..-
@

O

ca
ot
al

O

s
a.l
N

v
oo

\o

oi
N

O

r-
c{
c

$
O
o\

O

.1-

O

o\

-i

.1-
a-.1

q

oo
N
e

$
c]
\o

O

s
O

\o

@
N

CJ

e.l.t
aa

$
oa

a.l

O

oo
oo
ot
O

$

O

oo
.i-

O

ao
aa*\a
O

=f,\o
ao
al
6l

$
oo

q
O

€
\o
ao
$

O

ca

$

\f

@

ol
al

O

6t
o\
tt-

e

a.t

a]

O

i-
at
\o

c

a]
a-

c.lq

oo
@
\c)
N

O

€
al

N

@

w
q

6i

ca)
a.l

O

\o

t--

q

6t

$
ca)

O

t--.i-
oo

o

\o

* o\
ci
a.l
co

*i-
$
co

O

oo

O

O

co

@

\o
ao
al

(r-

\os
al

F-
$
O

on
t--

c\q
tr-.
an

o

IO

ca
\o
01

co
c\
a.l

t--
oo

c]

s
oo

O

N\o
01

--t'

c!
a'lq

a.t

aa

-i

$
$
ao

q
O

$\o
$
c..l

O

\o

$
oo
oi
Nq

al
Nq

an

q

oo
$
oo

O

*
\o
co

o

o.l

O

c.l

O
o

.i-
\o
r-s

c.)
6l

c.l

O

$
o\
\o

O

N
oo

$
co
coq

co

@
olq

c..t
ao
Nq

N

N
o\
tr-

oo
N
c!

O

N
O \o

oos
aa
N

O

\o

$
N

O

v
ol
c.l

co
oo
a-.t

a-

c.)
6lq

N
oo
N

O

\o
o\

O

.d-

q
$

N

O

oo
\o

e.)

Nq
O

c.l
o\
r-.

.-

\o

$
c.t

o

$
\o
$

e

$
co

(.lq

c.t
$
\o
ca

q
O

\o
$
a.t
aa

O

00s
e.l
aa

--j

ca
oo
\o

O

oos
oo

q
O

c.t
sf,

@

O

\f,
N
\o

q
O

al
6t

o

oo
N

Nq

t--
$

N
e

$
$

a{
c

c.l

o.t

\o
al

Nq

\o

O

co

N

\o
\o
Oq

$
al
\o

q

\o

$

o

*
\o

q

at

**
ot

Nv
ca)

otq

6t
$
\o
co

O

$
oo

olq

s

q

P

o
z

o\

2

o\

t-) z < a n h < a 2 tl t-,, e < Lz h ft 2 a

30

i)-.

i)
,.,

z

,

'a

9

,

30

-a

'-) I

-ol



V')
u0

fi

()

()

a)

=a.

CD

c,

c)

I
q)

o)
ar)

a

li
o

ph

g
q)

G

lrr

o

L
CB

+r

tia
tQ-
()r

FN

t,

a

q)

2

ra

r- r- o\
i7)
o\

F*
F-
\n

ct
rn
a

ct)
r-
t?

6t
r-

r-
(r)

9
€
6l
N

F-

".1r-
!s
v
o\

(\t $
ca 00 \o

ra

v
oo
t\t

.+

rt r-(t
o\
00
m

oo
\a

..;

r-
CC 

^l

€ -i

r-
t-
;

t
ya

+
=t ca

O

r.)
a..l
.1-

lr)

^i

c\l t--
n
co

t--
-+
9

C.n

-;

\o

c'l

r-
oo
c.l

r-
c.l
o\

v
lr) t

\o
@
ta)
ra)

\o
\j- @

$
oo
@
\?

$
c.t

'j

A

6l

-t
v1

a-,

--t

r-

F-
$
9

r-

:

-+ (r)

-+

-+
c-l
c-j
O

r-
$
cl
O

ao
\oq
c-l

aa
\oq ca

c1
a,l

.t
oo
o'\

\o
tr-

H
r.a)

\o
o\
$
v')
c-l

N
c-'l

oo
|tr)*

o\s ca
t--
n

ca
cn

.t
$
c-.1

la,
lat
c.!

(r)
\o
c\

$
@
\

.f,
aa:

\c

.1 a..l

v?

\f,
F-
o\

\o
Ir-
$
A

rr)
o\
co
c.l

@
o.\

tr)

@
6i

co
@

-;

\o
O

-i

@
@
o\

cO
$
t.-

lrl
F-
n

t--
@
n

-t
@
cO

t--.t
cl

\o
\f,
rr)
o

@
o\
ao

*
c..l

$
@

@
\f,
o\

+
\o
c.l

N

a

ra

$\o
vl

la)
c]

$
cO
\o

tr)
+r-

c.l
ro
ta)

O

ca

=t

ta)
c.l
a?

cO

.t
oo
c..!

\f,
@
\?
c.l

c.i

\q
c.l

.t
=q

$lr)
c.l

cn.f,
t--

o\
\o
n

r-
Or
c!

@
F-
n

o\
\o

F-
o\

tr*.t
=t

co
tr)
oq

@
\o

co
o.l
oq

$
o\
9

F-
$vl

.+

o'\
@
c..!

ra)
\o
-l

<.
F-
v?

t--
\n
9

tr-v
co

$
\o
n

ol

O

s
ra)
c.i

o\
c.l
\
c.l

r-
oo
9 \n

t--

n
a.t
\o

!f,
\o
c1

N r-
=q

c\l

r")

co
ao

$.+
ca

t-.
@
o\

o.\
$
9

\.)
-+

\o
$
o\

*
\o
,,?

ra

\o
cn
v?

oo
\o
t--

N-t

-;

r-
.+
tr-

-i

\f,
c-.1
co
(t)

O

tr-
9

@
$
9

@
$
9

N
|.r)
oe

r--
@
\o

.t
@

t--v
@

l,n
c..!

$
6l

\o
\f,

\o
\n
cJ

@
co
..1

t-
n

N
co

ci
ooq

cO
c-,1

.t
\.,q

N

\o
$
oo

tr-
tr-
@

w\o
o

t,n

.f,

co co

t.-

n
$
oo
o\
o

s
@

.+
\o
\

co
co

.f,
la)q

F-
w

t--
ao
.J

N
t--
..)

\f,
c\i
co

cn

\n
o

$
\r)
lr)
n

o.l
ta)

9
.t
@
t---

F-.t
q
N

c\l
$
9

$
o\

o\
N

N

-.;

co
\n

-;

t--

n
$
c..!

\o

co

-i

co
Ir-

n
.f,

@

r-
co

-j

.+
A

F-
U)

-f,
v1 co

$
\o

6i

6I
ao

ta)
* c.l

cO

t--
o\
n

f--
$(n

s
o\
9
c.l

oo
t--
oo

\o-t
,.,?

oo
F-q
c{

ra)
$
c?

z

o\

z

o\

f- z e )- < a 2 L Ir z z i- )l 2 ia



we tluncl biocliversitv ertltaucetttent ................Marartcheru Ll/etlcutcl

Table 31. Result of ANOVA of the water and sediment quality param'eters in

Maranchery wetland during 2009-2011

h

Source df Mean

square

F

lntercept I 670.28 3 I .64 tE3

Season 2 33. 1 48 8 I . 1,10**

station 1 5.066 12.401 ++

Scason

station

1,1 0.439 1.011

Error 163 0.409

Total 192

Atmospheric tem

Source df Mean

square
F

lntercept I 1 45508.1 63 3.,189E3

Season 2 278.368 6.615**

station 7 69.281 1.661

Season *

station

14 45.518 1.091

Error 168 41.702

Total t92

Water t ture

Source df Mean
square

F

Intercept I 121823.521 1.79'7E3

Season 2 602.035 8.462**

station 1 I 88.71 3 2.653*

Scason *

statiorr

14 66.880 0.940

Error 168 71.144

Total 192

1.85 r E3

Conduct

Source df Mean

square

F

Intercept I 6629344.0s3 225.399

Season 2 164354.154 5.588 **

station 7 6229.692 0.212

Season +

station

14 5024.421 0.171

Error 168 29411.612

Total 192

TDS

Source df Mean

square

F

Intercept I 209'7216.803 163.588

Season 2 276t59.667 21.541**

station
,7

4245.338 0.331

Season *

station

14 3487.938 0.272

Error 168 12820.082

Total 192

*5olosignificance **lo/o Significance
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Wetlttrtcl bioctiycrsit.l, utlttutcentent ... ....Morcrncltery Wetlancl

urbid
Source df Mean

square
F

lntercept I 12412.631 16.1.540

Season 2 810.620 10.7.15+*

staticn 7 62.149 0.82'1

Season

station

14 122.342 1.622

Enor 168 15.419

Total 192

Salinin

Source df Mean
square

F

Intercept 1 6.475 119.411

Season 2 0.368 I 0.1 99**

station 7 0.01 5 0"402

Season )F

station

t4 0.018 0.502

Error r68 0.036

Total 192

Chloride
Source df Mean

square
F

Intcrcept 1 242552.314 190.793

Season 2 31574.704 29.55',7**

station '7 600.7'78 0.473

Season +

station

14 534.848 0.421

Error 168 1271.283

Total 192

Alkalin
Source df Mean

square

F

Intercept 1 294141.'797 397.072

Season 2 16054.234 21 .612+*

station 7 908.225 1.226

Season *

station

t4 402.038 0.5.13

Error 168 '740.778

Total 192

Total Hardness

Source df Mean
square

F

Intercept 1 316671.908 468.541

Season 2 2455.t6s 3.633*

station '7 531.'745 0.187

Season +

station

14 289.256 0.428

Error 168 67 5.868

Total 192

Ca. Hardness

Source df Mean

square

F

Intercept 1 r1r592.6s3 361 .63 I

Season 2 1134.604 3.677*

station 7 103.365 0.335

Season *

station

t4 135.817 0.440

Error 168 308.582

Total 192

*5Tosignificance **10 Signilicance
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LVetlurtcl hilotlivet'sitt, erthancement ................Maranchety Llletlcrntl

Hardness

Source df Mean

square

F

Interccpt I 52158.?25 217 213

Season 2 233.129 1.225

statlon 7 337.229 2.035

Season *

station

t4 174.3s6 0.91 6

Error 168 I 90.31 6

Total 192

230.I -15

Nitrite
Source df Mean

square

F

Intercept 1 12.200 162.265

Season a 0.038 0.502

station 7 0.126 1.679

Season {<

station

t4 0.054 0.713

Error 168 0.075

Total 192

Nitrate
Source df Mean

square

F

Intercept 1 l4l 7.383 75.8 7S

Season 2 286.982 15.36-t**

station 7 3.772 0.202

Season *
station

14 4.673 0.250

Eror 168 18.680

Total 192

Ammonia
Source df Mean

square

F

Intercept 1 552'1.130 54.'722

Season 2 1237.907 12.256**

station 7 20.477 0.203

Season *

station

14 14.282 0.43 8

Error 168 101 .004

Total 192

Silicate

Source df Mean
square

F

[ntercept 1 26457.945 339.699

Season 2 434.335 5.57 7 
**

station 7 9i.'721 1 .178

Season +

station

14 38.9r 7 0.500

Error 168 77.886

Total 192

*5%osignificance x*lo Significance
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Wetluttcl bi:otliyet'sitv enhancetnertt ................Muruncher.y Ll/e tlctrtcl

Phosphate

Source df Mean

square

F

lntercept 1 35 8.654 89.0c.)7

Season 2 51.578 12.8 l3**

station 1 3.689 0.91 6

Season *

station

14 3.067 0.162

Error r68 4.025

Total 192

Sediment temperatumen :ature

Source df Mean
square

F

Intercept I 1469,18.7i4 ().o01El

Season 2 I 1.575 7.095 *

station 7 0.234 0.1 43

Season :|

station

14 0.1 43 0.087

Error 168 1.63 I

Total 192

*5Tosignificance,,*lo/o Signilicance

Table 32. Season wise Duncan test of water and sediment parameters in the selected
stations of Maranchery wetland during 2009-ll

\'leans fbr groups in homogeneous subsets are

displayed.

Based on observed means.

The error tenn is Mean Squar{Error) : 3.3 10.

Means for groups in homogeneous subsets are

displayed.

Based on observed means.

The error term is Mean Square(Error) :
29411.612.

TDS

Seasons N Subsets

1 2 3

1

3

2

64

64

64

47.2906

1.00

90.0063

1.00

1.162482

1.00

\{eans for groups in homogeneous subsets are

l, spiayed.

3:sed on observed means.

}e error tem is Mean Square(Error) =
I i:0.082.

Means lbr groups in homogeneous subsets are

displayed.

Based on observed means-

The error term is Mean Square(Error):75.439.
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I'VetluntJ bioclit,ersity enhancemetlt ................Murctrtche11, l[etlurttl

Means tbr groups in honrogeneous subsets are

displayed.

Based on observecl means.

Tlie error ten.n is Mean Square(Error): Q.Ql(

Chloride

season N Subset

I 2

3

I
2

Sig.

63

64

64

16.6670

27.2683

0.095

63.0252

1.000

Means for groups in honrogcncous subscts arc

displayed.

Based on observet nrcans.

The error term is Mean Squarc.( Enor)-

1271 .283

AI

season N Subset

I 2

2

3

I

Sig.

64

64

64

29.2188

30.7969

0.743

s7.4062

1.000

Means for groups in homogeneous subsets are

drsplayed.

Based on observed means.

The eror tenn is Mean Square(Enor): '710.'778

Total Hardness

season N Subset

I 2

I
3

2

Sig.

64

64

64

35.7266

38.5313

0.5,13

38.5-l I E

{7.-s7E r

0.051

Means for groups in homogeneous subscts are

displayed.

Based on observed means.

The error term is Mean Square(Error)= 675.363

Ca. Hardness

season N Subset

1 2

I
3

2

sig.

64

64

64

209141
22.s313

0.603

28.8797

1.000

\leans for groups in homogeneous subsets are

,lr:p1ayed.

3ascd on observed means.

lile error tenn is Mean Squar{Error)- 308.582

Hardness

season N Subset

I
I
3

2

Sig.

64

64

64

15.0000

t6.0312
18.6984

0.155

Means fbr groups in hcmogeneous subsets are

displayed.Based on observed means.

The error term is Mean Square(Enor):
190.3 l 6
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Salin

season N Subset

I )
I
3

2

sig.

64

64

64

0.1 I l9
0.1761

0.057

0.2630

1.00

Mcans lbr groups itr honrogeneous subsets are

displayed.

Based on obser,"'ed r.neans.

The eror term is Mean Squar{Enor)= 0.036

Chloride

season N Subset

I 2

3

I
2

Sig.

63

64

64

76.6670
27.2683

0.095

63.0252

i.000

Means fbr groups in honrogcncous subsets arc

displayed.

Based on observcd nrcans.

The error temr is Mcan SquarclError)-

1211.283

AI

season N Subset

I 2

2

3

1

Sig.

64

64

64

29.2188

30.7969

0.743

57.4062

r.000

Means for groups in homogeneous subsets are

displayed.

Based on obsewed means.

The error tenn is Mean Square(Enor)- 740.778

Total Hardness

season N Subset

I 2

I

2

Sig.

64

64

64

35.7266
38.5313

0543

3853t8
.l757El

0.051

Means tbr groups in homogeneous subscts are

displayed.

Basecl on observed means.

The error tem is Mean Squarc(Enor)= 675.lj6tl

Ca. flardness
season N Subset

I 2

1

3

2

sig.

64

64

64

20.9141
22.5313

0.603

28.8797

1.000

\leans tbr groups in homogeneous subsets are

displayed.

Basecl on observed means.

The error tenl is Mean Square(Enor| 308.582

r5.0000

16.0312

18.6984

Means fbr groups in homogeneous subsets are

displayed.B ased on observed nreans.

The eror term is Mean Square(Enor):
I 90.31 6
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S

season N Subset

I 2

I
J

2

Sig.

6{
61

61

0.1I l9
0.176r

0.057

0.2630

r.00

Mcans tbr groups in honrogeneous subsets are

displayed.

Based on observed nrcans.

The eror ternr is Vlean Square(Error)- 0.036

Chloride

season N Su hset

I 2

3

I
2

Sig.

63

64

64

16.6670

27.2683

0.095

63.0252

1.000

Means fbr groups in honrogencous subscts arc

displayed.

Based on observed means.

The error term is Mean Square-( Error)=

1271.283

Means for groups in homogeneous subsets are

displayed.

Based on obscrved means.

The cror temr is Mean SquardEr-ror)- 110.1'78

Total Hardness

season N Subset

I 2

I

2

Sig.

64

64

64

35.7266

38.5313

0543

3853tt
.r757Et

0.051

Means for groups in homogeneous subscts arc

displayed.

Basecl on observed means.

The error tenn is Mean Square(Enor)- 675.3611

ardness

season N Subset

I 2

I
3

2

Sig.

64

64

64

20.9t41
22.5313

0.603

28.8797

1.000

N1eans fbr groups in hornogeneous subsets are

displayed.

Basecl on observed means.

The error tenl is Mean Squar{Error)= 308.582

season N Subset

I
1

3

2

Sig.

64

64

64

15.0000

16.0312

18.6984

0.155

Means for groups in homogeneous subsets are

displayed.Based on observed means.

The error temr is Mean Square(Error):
190.31 6
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lfetlttnd biocliyersity enhancernent ................Moranchery Watluncl

Means fbr _groups in homogeneous subsets are

displaycd.

Based on observed means.

The error term is Mean Square(Error)- 30.542

Dissolved O

Season N Subset

I 2

2

3

I

Sig.

64

64

61

4.7983

1.000

6.0250

6.1334

0.798

Means tilr groups in honrogeneous suhsets are

drsplayed.

Bascd on obsen,crl nreans.

Thc error ten.. is Mcan Square.(Error)- 5.707

Biochemical O Nitrite
Season N Subset

I
I
3

2

sig-

61

64

6-l

0.2372

0.2189

0.2801

0.J09

Means fbr groups in honrogencous subscts are

displayed.

Based on observed nteans.

The error term is Mean Square{Error)- 0.075

Season N Subset

I 2

J

2

1

Sig.

61

64

64

2.3703

2.6688

0.276

2.6688

3.0453

0.170

Means lbr groups in homogeneous subsets are

displayed.

Based on obscrved means"

The er-ror term is Mean Squar{Enor):2.384

Nitrate

Season N Subset

I 2

J

2

I

Sig.

64

64

64

0.8991

2.2099

0.088

5.0421

1.000

Means for groups in homogeneous subsets are

displayed.

Based on observed means.

The error term is Mean Squar{Eror)- 18.680

Ammonia

Season N Subset

I 2

J

I
2

sig.

64

64

64

1.98s6

3.7727

0316

103378

1.000

Means for groups in homogeueous subsets are

displayed.

Based on observed means.

The eror term is Mean Square(Error)= 101.004
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Silicate

Season N Subset

1 2

2

I
3

Sig.

64

64

64

9.4739

I l.l57l

0.282

1.1.5857

1.000

Mcans fbr groups in honrogeneous subsets arc
clisplayed.

Based on observed means.

The error tenn is Mean Squar(Error)- 77.886

Phosphate

Season N Subset

t 2

3

I

2

sig.

64

61

61

0.3329

1.000

1.8180

1.9493

0.712

Mcans tbr groups in honrogcncous subsets arc

displal,ed.

Based on obserr crl nrcans.

The error tenn is \lt-an Squarr{ Enor;- {.025

7 .2 Primary Productivity

The gross prirnaryproductivity showed an average of 5.15 gC rnriday lbr the ecosysrer.n

rvhereas the net productivity was 3.50 gC/ml/day (Table 33). ANOVA ot'gross prirnary

productivity was significant at 1% level between seasons cluring the study period. A

positive coffelation significant at lo/o level (12:0.480) was observed between gross and

net pdmary productivity. Duncan test showed that, it was grouped into 3 subsets,

significant at 5% level. The lowest gross primary productivity lecordecl was 0.98

gClm3lday at Station I during September 2010 and the highest gross primary productivity

recorded was 6.43 gClm3ld,ay at Station 6 during March 2010. The net primary

productivity ranged from 0.65 gClm3lday to 4.29 gClm3ld,ay (Table 34). The lowest net

primaryproductivity recorded was 0.65 gClm3ld,ay in Station 3 in September 2010 and

the highest net primary productivity was 3.64 gClm3lday in Station 7 during March ZOIO.

Duncan test showed that it was grouped into I subsets, significant at 5o/o level. The

:lrlorophyll 'a' ranged from 0.29 mg/m3 in Station 3 to 25.22 mg/m3 in Station 7 (Table

-15). ANOVA of chlorophyll 'a' and chlorophyll 'c' were significant at 5Yo level between

:easons. Duncan test showed that it was grouped into 2 subsets, significant at 5Yo level"

\NOVA of chlorophyll 'b' showed 1% level significance between seasons (F:5.48).

)uncan test showed that it was grouped into 2 subsets, significant at 5o/o level. The lowest

-nlorophyll 'a' recorded was 0.29 mglm3 in Station 3 during December 2009 and the
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lriglrest chlorophyll 'a' was 25.22 mg/mr at Station 7 in April 20l l (Table 35). A

positive correlation, significant at lo/o level (12:0.380) ernerged between chlorophyll ,a'

and dissolved oxygen and also r,r,'ith silicate (r2:0.317). The mean value of chlor-ophyll ,b,

recorded was 3.22 mg/rn3. The chlorophyll'c'ranged fi'om 0.003 rng/rnl to 11"6 mg/mi

tTable 36). Duncan test showed tirat it was grouped into ) subsets, significant ar 5o/o

level. The lowest chlorophyll 'c' recorded was 0.003 mg/rnl at station 7 during Decelrber

1009 and the highest was 1 1"6 rng/m3 in starion 6 during May 201 l(Table 37).

Table 33. Nronthly variation in of Gross primarv productivig'

1gC/m3/day) in selected stations of Maranchery rietland duririg 2009-l I

I Stations

Vonth I 2 3 1 5 6 7 8 IIean
\'09 2.36 1.50 4.07 3.00 2.36 2.79 3.-+3 t.29 2.60

D'09 0.69 1.29 1.57 1.82 2.32 1.63 2.64 l.82 1.72

J' 10 3.52 1.24 0.94 1.42 I "67 l.14 L65 l.6 r 1.65

F'10 1.22 1.33 5.53 3.62 5.62 2.79 4.63 2.79 3.44

-\['10 0 0 0 0 0 6.43 5.36 3.64
5.1s

,\'10 0 0 0 0 0 4.07 4.50 4.07
4.22

,\I' 10 0 0 0 0 0 r.98 2.986 3.98
2.98

J'10 0 0 0 0 0 2.ts 1.399 1.23
1.59

J' 10 2.33 4.45 J.O-' 4.92 2.33 4.23 2.44 4.80 3.64

-\' 10 2.15 3.78 1.22 3.t2 2.54 4.18 4.21 4.65 3.27

S' 10 0.98 L45 3.22 4.45 3.11 2.88 3.99 4.68 3.09

o'10 2.36 1.50 4.07 3.00 2.36 2.79 3.43 1.29 2.60

\'10 0.69 1.29 1.57 1.82 2.32 1.63 2.64 1.82 1.72

D'10 3.52 t.24 0.94 1.42 1.67 t.r4 1.65 t.6t 1.65

J'11 1.22 1.33 3.s3 3.62 4.62 2.79 4.63 2.79 3.07

F' 1l 4.8 a
J 4.8 3.6 J t.2 2.4 3.6 3.30

\I'11 1.8 2.4 a
J 1.2 4.6 4.8 1.8 2.4 2.75

\'11 3.6 r.2 3.2 1.2 2.4 2.4 3.6 4.8 2.80

\[' 11 1.20 3.60 032 3.60 3.60 t.20 3.60 t.20 2.34

J', 11 1.6 1.2 1.8 3.6 2 1.2 1.2 2.4 1.88
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J' 1l 2.4 2.4 2.0 2.4 4.8 2.8 1.2 2.4 2.55

A'l I 2.4 r.2 2.6 t.2 2.4 1.2 1.2 1.0 1.65

s'11 4.8 3.6 1.2 t.2 1.0 2.4 1.2 2.4 2.23

o'11 1.2 t.2 1.2 r.2 1.2 1.2 2.4 2.4 1.50

Table 34. Monthly variation in of Net Primary
(gC/m3/day) in selected stations of Maranchery

Productivity
wetland during 2009-11

Stations

Month 1 2 3 4 5 6 7 8 N{ean

N'09 1.72 0.64 2.79 2.11 1.29 t.a7 2.79 0.86 r.66

D'09 0.47 l.0l 1.1,1 l.6l 1.97 1.37 0.45 0.62 r.08

J'10 1.03 0.60 0.88 0.64 0.81 0.7 5 1.37 1.05 0.89

F'10 0.84 0.79 0.90 0.90 1.2-+ r.0l 1.JJ 0.94 0.99

\I'10 0 0 0 0 0 -r.29 3.64 2.57 3.50

A' 10 0 0 0 0 0 1.93 t.07 2.79 1.93

\I' 10 0 0 0 0 0 l.l t.22 0.935 1.09

J'10 0 0 0 0 0 0.91 0.655 0.879 0.81

J' 10 1.91 t.07 1.33 0.76 0.51 0.81 0.86 t.2t 1.06

-\' 10 1.s6 0.96 0.86 1.01 2.15 0.94 0.85 0.75 1.13

s' 10 0.91 0.23 0.65 t.97 t.77 2.93 1.09 2.tt 1.46

o'10 t.72 0.64 2.19 2.14 t.29 1.07 2.79 0.86 1.66

:,it 10 0.47 1.01 t.14 1.61 1.97 t.37 0.45 0.62 1.08

Dt 10 1.03 0.60 0.88 0.64 0.81 0.75 1.37 1.05 0.89

J' 11 0.84 0.79 0.90 0.90 r.24 1.01 1.33 0.94 0.99

F'11 3.6 2.4 2.8 2.8 2.4 0.8 1.6 J 2.43

\I'11 r.2 1 2.4 2.5 3.5 3.6 1.2 t.2 2.08

-\'11 2.4 1 1.2 0.8 2 2 1.2 2.4 1.63

\I'11 0.84 0.48 2.4 2.4 2.4 3.6 1.2 t.2 r.82

J' 11 1 t.2 0.84 0.88 0.65 2.6 1.4 t.2 1.22

Jr 11 t.6 1.2 1.2 1.2 2.6 2.5 1.6 t.2 1.64

\'11 3.6 2.4 2.8 2.8 2.4 0.8 t.6 3.0 2.43

s'11 t.2 1.0 2.4 2.5 3.5 3.6 1.2 t.2 2.08

o'11 2.4 1.0 t.2 0.8 2.0 2.0 1.2 2.4 1.63

59



LYetland biocli,ersity enhartcement ................Marcrnchern we.tlancl

Table 35. Monthly variation in
stations of Marancherv wetland

of Chlorophyll 'a' (mg/m3) in selected
during 2D09-ll

Stations

ffil l, -E-l*",,
N'09 0.s49 0.465 0.932 1.408 0.946 0.465 0.545 0.274

0.70

D' 0g
0.175 0.863 0.290 0.929 0.302 0.1 69 0.765 0.140

0.45

J' 10
2.09s 3.7 53 4.1 85 0.236 0.946 0.7 t] 1.324 0.289

1.69

F' 10
0.579 0.86s 0.899 1.202 L813 0.952 0.552 0.528

0.92

Mr 10
0 0 0 0 0 +.JJ J 5.535 2.880

1.25

Ar 10
0 0 0 0 0 8.1 93 9.909 9.268 9.t2

M'10 0 0 0 0 0 1.579 3.986 4.670
4.41

Jt 10
0 0 0 0 0 7.150 3.r30 s.870 5.48

Jr 10 3.990 2.649 5.290 3.621 2.852 2.792 3.63 r 1.421 3.28

A' 10 13.867 7.820 9.599 r 3.83 l I .718 2.030 0.943 1.7 4t 6.44

s'10 10.781 6.288 I 1.280 9.621 5.609 6.935 6.018 A.A7t 8.83

o' 10 5.1 87 3.765 1.189 2.870 3.397 6.190 2.579 2.967 3.52

N'10 4.4t1 3.732 3.3 84 4.854 2.s69 4.518 9.752 4.141 4.67

D'10 7.765 7.028 3.804 4.958 5.229 6.521 5.869 8.763 6.24

J'11 1.831 12.869 8.182 13.399 15.038 I 7.1 38 t2.03t 2.953 10.43

F'11 7.02s t4.152 11.007 10.477 1r.796 10.833 13.911 t4.913 11.76

\I'11 8.417 3.361 7.502 3.302 t4.804 9.870 13.797 15.452 9.s6

A'11 4.821 t4.764 t6.t6t 18.919 16.282 14.502 tt.57t 25.223 15.28

\I' 11 t0.597 19.837 4.649 10.02s 9.533 1 1.560 10.447 3.692 10.04

J'11 7.496 3.632 4.622 3.869 2.481 8.622 9.508 18.71,5 7.37

J'11 4.53 4.75 10.76 63.29 38.97 t.36 2.44 0.68 15.85

-\'11 1.40 6.76 1 1.84 10.57 1r.54 1.37 6.98 4.55 6.88

s'11 4.72 4.99 tl.96 15.56 9.38 7.44 4.28 4.72 7.88

o'11 10.66 7.5t t4.65 12.23 5.47 7.46 11.52 6.04 9.39
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Table 36. Monthly variation in of Chlorophyll ob' (mg/m3) in selected
stations of Maranchery wetland during ZA09-ll

Stations

Month I 2 3 4 5 6 7 8 Mean

N'09 0.238 0.30s 0.3 l6 0.328 0.148 0.1 80 0.734 0.019
0.28

Dr 09 0.042 0.288 0.052 0.1 93 0.060 0.0r 8 0.012 0.049
0.09

I

J'10 0.t72 0.125 0.n1 0.148 0.148 0.1 59 0.013 0.085
0.13

F'10 0.148 0.508 0.779 0.958 3.055 0.174 0.072 0.201
0.74

)I' 10
0 0 0 0 0 3.008 4.57t 0.94

2.84

.{'[0 0 0 0 0 0 0.039 0.044 0.305
0.13

\[' l0 0 0 0 0 0 1.298 0.981 1.627
1.30

J' 10 0 0 0 0 o 
z. t:s 1.243 0.985 1.45

J' l0 0.974 0.875 0.759 0.761 0.392 4.277 0.134 0.654 0.60

A' 10 1.207 2.082 3.109 r.108 0.943 1.179 0.738 0.3s5 1.34

S' 10 4.694 1.267 .t.969 2.369 t.225 1.729 1.743 3.s57 2.69

o'l0 1.282 1.933 l.309 1.527 0.952 1.351 0.668 0.986 1.25

Y 10 0.802 I "843 2.202 1.598 t.l3l 0.559 0.9s3 0.326 1.18

D'10 2.921 0.467 0.779 0.656 0.234 1.052 0.$a 1.488 1.00

J' 11 0.134 t.424 0.345 2.155 0.185 0.425 2.9t6 0.111 0.96

F' 11 0.361 1.923 0.832 2.470 4.323 3.4t9 2.t85 0.759 2.03

\I' 11 0.1 83 0.575 0.2s0 0.529 1.180 0.889 0.695 0.328 0.58

_\'11 0.231 2.497 0.484 0.873 2.055 0.919 2.537 t.022 1.33

\['11 2.409 9.312 0.857 2.681 0.940 0928 3.624 4.978 3.22

J'11 2.054 0.153 1.814 0.044 0.381 0.442 0.848 2.540 1.03

J'11 6.60 7.34 0.48 0.96 0.88 0.08 t.77 0.04 2.27

\'11 3.3 8 1.00 4.37 t.93 3.58 2.96 4.04 0.t4 2.68

) 11 0.82 0.29 1.54 2.17 2.48 t.04 0.61 0.77 t.2t
-)'11 0.78 0.41 2.34 1.23 0.18 0.2r 1.55 l.t4 0.98
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Table 37. Monthly variation in
stations of Marancherv wetland

of Chlorophyll 'c' (mg/m3) in selected
during 2}09-ll

Stations

Month I ) 3 4 5 6 7 8 Mean

N'09 0.251 0.353 0.733 0.512 0.065 0.268 t.67 4 0.778
0.s8

D'09 0.016 0.390 0.01 l 0.265 0.049 0.014 0.003 0.021
0.10

J'10 0.208 0.211 0.03 7 0.191 0.065 0.063 0.078 0.110
0.16

F'10 0.229 0.680 0.894 l. 151 6.042 0.335 0.795 0.318
1.31

M'10 0 0 0 0 0 3.7 t2 5.733 1.160
3.54

A' 10
0 0 0 0 0 4.625 1.159 0.722

0.84

NI' 10 0 0 0 0 0 0.421 1.210 t.763
1.13

J'10 0 0 0 0 0
0.231 0.960 2.430 1.21

J'10 0 0 0 0 0 0.t42 0.762 1.150 0.68

A'10 0.451 0.171 0._l6l 0.51 I 0.295 0.092 0.940 0.674 0.48

s' 10 1.191 0.335 1.t97 0.732 0.097 0.421 0.707 2.619 0.95

o'10 3.410 3.61I 0.035 1.133 1.366 0.264 1.500 0.207 1.44

N' 10 1.091 1.329 1.635 1.309 3.836 0.230 1.112 0.7t9 1.41

D'10 3.100 0.871 1.311 0.992 0.129 1.283 2.668 1.8r2 1.52

J' 1l 0.410 2.412 0.558 4.237 0.792 0.830 3.615 0.429 1.66

F' 1l 1.858 0.651 0.500 1.434 0.443 0.924 0.446 0.518 0.85

\I'11 1.015 1.529 0.81 1 1.615 0.409 0.967 0.s79 0.925 0.98

-{' 11 0.971 2.693 0.321 2.464 2.610 3.013 0.796 2.404 t.9t
,\I' 11 2.044 0.268 t.614 0.945 0.984 8.486 11.632 2.548 3.56

J'11 2.996 0.667 2.531 0.634 0.005 t.320 0.883 2.476 1.44

J' 1I t.63 0.74 0.53 t.26 1.04 0.48 1.s0 0.24 0.93

A'11 0.08 0.76 0.71 0.60 0.51 0.24 3.9s 0.38 0.90

s'11 0.53 0.65 1.72 1.74 0.77 1.00 0.7s 1.03 1.02

o'11 0.07 0.66 0.s6 0.13 0.39 0.44 0.03 1.48 0.47
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Table 38. Result of ANOVA of the primary productivity in Maranchery wetland

during 2009-2011

GPP NPP
Source df Mean

square

F

lntcrccpt I 996.211 502 165

Season 2 2.236 1.128

stltion 7 -1.871 1.952

Scason *

station

l.t l.l l7 I .()63

Error l6s l.9s_l

Total 192

Source df Mean
square

F

Intercept I 353.748 4l 7.ri9l

Season 2 0.71I 0.839

station 7 t.'741 2.060

Sc-ason *

station

l4 0.640 0.756

E rror t63 0"847

Total 192

Ch b

Source df Mean

square

F

lntercept I 256"590 132.621

Season 2 I 0.61 7 5.487*+

station 7 0.76s 0.395

Season *

station

14 2.099 1.085

Error 168 1.935

Total 192

ta

Source df \Iean
square

F

Intcrcrpt I 7192 (H0 152.50S

Season 2 129.0-1 I 2.6)7*

statitxr 7 30.893 0.629

Season *

statioll

l4 5 2.003 L059

Error 168 49.126

Total 192

Ch c

Source df Mean

square

F

lntercept I 198.950 104.099

Season 2 4.997 2.614+

station 7 2.9'73 1.556

Season *

station

t1 2.156 r.128

Error 168 1.91 I

Total t92

*5Tosignificance **lo Significance
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Table 39. Season wise Duncan test of primary productivity in the selected staiions

of Maranchery wetland during 2009-ll

GPP NPP

Season N Subset

I 2 3

2

I
3

I
5

6

8

'l

Si,

24

21

24

24

24

21

21

21

1.6750

1.8808

2.tt7t
2.1421

23300
2.5425

0.062

1.8808

2.tt7t
2.1427

23300
2.5125

2.6916

0.08r

2.tt7t
2.7427

2J300
2.5425

2.6916

2.8t10

0.1 23

\lcans lirr groups in honrogencous subscts arc

di:pla1 rrl.

Bascd on obscryctl nrcans.

Thc crror tcnri is \{c:rn Squarcl Error)- I .93-l

Season N Subset

I
I
J

2

Sig.

64

64

64

1.2358

1.4142

t.422t

0.284

Mcans firr groups in homogeneous subsets

arc displayed.

Based rxr observed means.

The error term is Mean Square(Enor)- 0.847

ll'a
Season \ Subsct

,l

['
I

2

-1

Sig'

6J

6t
6{

J.6373

6.780{

0.086

6.780-r

7.3221

0.662

\leans tbr groups in honrogcneous subsets are

displayed.

Based on obsen,ed means.

The error tenl is Mean Square( Error)= 49. 1 26

hlorophyll'b
Season N Subset

1 2

I
2

3

Sig.

64

61

64

0.7342

1.1868

0.067

1.1868

t.5471

0.145

Means tbr groups in hor.nogeneous subsets are

displayecl.

Based on observed means.

The error term is Mean Squar{Error)= 1.935

Season N Subset

I ,

3

I
2

Sig.

64

64

64

0.8032

0.9168

0.643

0.9168

1.3338

0.090

\4eans for groups in homogeneous subsets are

displayed.

Based on observed means.

The error term is Mean Squar(Enor): 1 .91 I
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7.3 Biotic Production

The phytoplankton biornass ranged frorr I ml/m3 in Station 8 inJune 2010 to 28 rnl/rnl in

Station 4 and 5 during July 2011, whereas the average for the wetland was 14"3 rnl/m3

rTable 40). The ANOVA of phytoplankton biomass showed that the variation between

:e&Sofls were significant at 1% level (F:5.73). The phytoplankton biomass was higher

jurin-g the post monsoon period. Tlie dominant phytoplankton group in Maranchery

.r etland was Chlorophyceae in all three seasons duling the study. Other phytoplankton

-Jrt)up5 rnainly observed were Cyanophyceae, Bacillariophyceae, and Euglenophyceae.

\umerical abundance of phyoplankton was maximurn in pre monsoon and minimum

:-:ring the monsoon" Variation in dillerent gloups of phyoplankton are shown in Fig. 82-

-') ANOVA of phyoplankton biornass was significant at 7o/o level between seasons.

Itrncan test shou'ed that it rvas grouped into 2 subsets, significant at lYo level. On

-,':rparing rvith the study 8 different stations, it was observed that there was no marked

::"ration obtained in diff'erent groups of plankton. However, among the groups of

::.\loplankton, Chlorophyceae and Euglenopyceae exhibited highest and lowest

::.entage of abundance. During the pre-monsoon period Chlorophyceae (24OOO

' '. ,.,.,t', Bacillariophyceae (12000 No./m3), cyanophyceae(15000No./m3; showed higher

-.-'rerical abundance compared to Euglenophyceae(l 1500 No./m3).

'rrophyceae: Eight genera were observed in Maranchery wetland. The genera

:-:.\untered in the wetland were in the following order of dominance. Volvox >

; .;,-)gottiunx>Spirogyra>Pediastrtnn>Arthrodesmus>Staurastrum>(Jlothrix>Scenedes

';lophyceae: Three genera were observed in this wetland. Different genera

:-:,-'untered in the wetland were in the following order of dominance. Nostoc >

. iliutoria > Microcystis

, - - -llariophyceae: Two genera were obseled in this wetland. Navicula > Diatoma

-..enophyta: Two genera were obserued in this wetland. Euglena > phacus

. zooplankton biomass ranged from 1 m1/m3 Station 2 to 35 ml/m3 (Table: 41).

t\-A of Zooplankton biomass was significant aI loh level between seasons during the

-,. period. Duncan test showed that it was grouped into 2 subsets, significant at loh
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level. A positive conelation significant at 1% level emerged between zooplankton

biornass and phosphate (r*2:0.231). A distinct seasonal response was obserecl by

phytoplankton and zooplankton population. During the pre-monsoon tlie wetland shows

i.naxitt-tut-tt nutnerical abundance (12000no.4n3) and minimum in monsoon period" Among

:hree different groups copepods and lotifers shows maximum numerical abundance in pre

::onsoon period (12000no./rn3 and 2000 no./rn3 respectively). Percentage wise atrundance

. t' dittbrent group of zoo plankton in 8 diff-erent stations were depicted in Fig. 69-77.

-.rpepods and copepods nauplii fbnned an impoftant component in all the 8 Stations.

rriloflg 8 dill'erent stations St. 4 showed maximum percentage abundance of Copepods

-l'ro). Although 5 farnily of rotifers were recorded during the premonsoon period.

:::nchionus species represented the maximum incidence among the rotifers in the

-:j:ent study. In this system 23% of zoo plankton contributed by cladocerans during the

' .',Sooil period compare to other groups.

:ept'rda: Only fbur genera observed. Mesocyclops > Microcyclops > paracyclops >

.liuptonttts

: 
l':--i-al Seven genera were obsered in Maranchery wetland. Branchiontts > Platyias >

> Lecanae > Polyarthr.a > Testudinella > Trichocerca

- :era: Seven genera were observed in Maranchery wetland. Different genela

- --:terecl in the wetland were in the following order of dominance. Among different

: -- Daphnia and Moina were commonly observed. Daphnia > Ceriodaphnia >

. ,.,)soffia > Moina > Bosmina > Chvdorus > Alona

-:.ntrtctnthymunt(75o/o), Nyrnphyea sps (15%), followed by Hydrilla (rT%i),

. ,t (10o/o) typha (7%) Eichornia crraseipus (5o/o), Ludweigea (3o/o), and lpomea

. :b1e. 36).

- - abundance of macrobenthos was low in comparison to other wetlands which

,-: to the altemate wet and dry phases. Numerical abundance of macrobenthos

- .,r-..r111 in September 2010 (965 no:/rn2) and rninimum was in June 2011 (12

',-ll1e numerical abundance of macrobenthos was maximum in monsoon (296
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no:/m2; and minimuln was in pre lronsoon (81 no: ur: ) l irc +5.-t6). Nurnerical abundance

showed a consiclerable variation between seasons (1lg 16.t.

The benthic macrofauna was rnainly cornposed of oligocliaetes, polychaetes, nernatodes,

chironomid larae, insect larvae, insects, cmstaceans rnollusks. hirudinae and Pisces.

Olighochaetes and chironornids were the major group (Fig a7). During post monsoon

oligochaetes (60%), was the dorninant group followed by chironomids (27o/o), insect

larvae (5%), insects (2o/o), polychaetes, Hirudinae, molluscs nematodes, Pisces and

crustaceans (19lo) (fig 48). During trlonsoon, the dominant group was oligochaetes (62%o)

Ibllowed by chironomids (26%), nematodes (6%o), polychaetes (3%), insect larvae (2Yo)

:nd insects (1%) (fig a9). While in pre monsoon, the dominant group was chironomids

,J7oo) oligochaetes (38%), insect laryae and nematodes (3%), polychaetes (2Yo) and,

:enratodes (3%), insects (2%) and crustaceans, Hirudinae and molluscs (1%) (frg 50)"
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Table 40. Monthly variation in
selected stations of Maranchery

of Phytoplankton Biomass (ml/m3) in
wetland during 2009-ll

Stations

Month I 2 3 4 5 6 7 8 Mean

N'09 7 8 5 10 10 4 J 4
6.4

D'09
,
J 4 2 4 10 5 2

a
J

4.1

J' l0 6 7 6 10 10 2 4 1
5.8

F'10 l0 6 l8 20 20 4 J 1
10.3

II'10 0 0 0 0 0 J
a
J 2

2.7

A' r0 0 0 0 0 0 4 4 2
3.3

NI'10 0 0 0 0 0 6 6 5
5.7

J' 10
0 0 0 0 0

6 7
4 ).t

J' 10
J t4 t2 4 10 5 2 3

6.6

ar 10 4 6 l0 8 6 5 J 4 5.8

s' 10
7 8 5 10 10 4 J 4

6.4

o'10 7 6 t2 10 l 4 J 4
6.6

N' 10
1
J 4 2 4 10 5 2 J

4.1

D' 10 8 10 4 4
4 5 6 7

6.0

J'11 1
a
J 6 7

10 4 2 5
4.8

F' 11 14 10 19 10 10 l2 12 t7 13.0

\I' 11 18 t4 t4 t6 t4 t4 t2 t2 14.3

{' 11 10 t2 t2 T4 L3 10 t4 t2 t2.t
\I' 11 5 8 10 10 11 6 10 8 8.5

J',11 7 7 10 8 6 4 8 10 /.5

J'11 t4 26 18 28 28.0 16.0 26.0 26.0 22.8

\'11 18 20 16 20 26.0 14.0 12.0 22.0 18.s

s'11 20 18 18 20 t4.0 t4.0 18.0 t2.0 16.8

i_)' I 1 t6 t4 20 18 16.0 20.0 22.0 18.0 18.0
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Table 41. Monthly variation in
selected stations of Maranchery

of Zooplankton Biomass (ml/m3) in
wetland during 2009-ll

Stations

\{onth 1 2 3 4 5 6 7 8 Mean

\'09 ) 4 6 10 7 4 J 2
5.1

D'09 5 4 4 9 6 20 4 J
6.9

J' l0 4 5 5 12 20 2 2 1
6.4

F',l0 t2 4 t2 35 31 4 8 4
13.8

\I' 10
0 0 0 0 0 J 2

a
J )1

\' 10
0 0 0 0 0 5 4 6

5.0

\I' 10
0 0 0 0 0 8 6 2

5.3

J' l0 0 0 0 0 0
5 8

4
5.7

J' 10
5 4 6 2 6 7 5 J

4.8

\' 10 6 4 a
J 4 8 10 7 5 5.9

s' 10
10 11 t2 5 8 7 10 4

8.4

o'10 l0 8 6 5 10 6 5 5
6.9

Y 10
6 4 5 12 7 5 3 1

5.4

D'10 4 5 -1 9 8 t2 4 8
6.6

J'11 5 4 5 10 t2 2 6 1
5.6

F'11 15 20 20 l4 20 20 15 15 17.4

\I'11 14 t9 t6 15 l4 15 18 18 t6.t

-{t 11 13 10 t6 t4 t4 t7 T4 10 13.5

\I'11 l2 10 t4 10 t2 10 T2 8 11.0

J' 11 14 8 12 8 10 t2 7 5 9.5

J'11 t.6 1.2 1.2 1.2 2.6 2.5 t.6 t.2 1.6

\'11 3.6 2.4 2.8 2.8 2.4 0.8 1.6 3.0 2.4

s'1 I 1.2 1 2.4 2.5 3.5 3.6 1.2 t.2 2.1

o'11 2.4 1 t.2 0.8 2.0 2.0 t.2 2.4 1.6
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Table 42. Seasonal variation in zooplankton population in in selected

statiorts of Marancherv wetland du 2009-tt

Brochionus sps

Platyias sps

a \VILY Filinidae

Filinia sps

a \\IILY Lecanidae

Lecanae sps

a \\llLY Synchaetidae

Poltarthra sps

F.{MILY
Testudinellidae

Te-studinella sps

. - t.IILY
,:ocercidae

_ ', tCet.CA SpS

L \DOCERA

I . 1.LY Bosminidae

,.i1 sps

FAMILY Brachionidae

70
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ROTIFERA

JflLY Chydoridae
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Moirtu sps +

FAMILY Sididae

Dupltuttosonlu sps +

COPEPODA

Order Cyclopoida

FAMILY Cyclopidae

Mesocyclops sps + + +

Microcvclops sps + + +

Paracyclops sps + + +

Order Calanoida

FAMILY Daiptomidae

Heliodiaptonu6 sps + I
I -L

OSTRACODA

Stenocypris sps + +

)-auplii + + +

.\-EMATODA +

Insect Larvue + +
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Table 43. Result of ANOVA of the biotic production in Maranchery wetland during

2009-2011

lan ton Biomass

Source df Mean

square

F

Intercept I 8309.488 261.018

Season 2 446.81'7 14.039*+

station 1 35.849 1.126

Season +

station

t4 13.338 0.419

Error t68 31 .828

Total 192

n kton Biomass

Source df Mean

square

F

Intercept I I 3957. I 30 103.9.+s

Season 2 25S.9lt 5.71 l++

station 7 27.928 0.6tI

Season *

station

t4 7 209 0.I60

Error 168 45. I 76

Total 192

*5%osignificance **lohSignificance

Table 44. Season wise Duncan test of biotic production in the selected stations of
\Iaranchery lyetland during 2009-11

kton Biomass

Season N Subset

I 2

l
I
2

Sig.

64

64

64

4.5953

5.5625

0.331

95781

1.000

N{eans for groups in homogeneous subsets are

displayed.

Based on observed nteans.

The error term is Mean Squar{Enor): 31.828

Biomass

Season N Subset

I 2

3

I
2

Sig.

61

64

64

6.9688

7.8125

0.479

t0-769

1.000

Means lbr groups in honrogeneous subsets are

displayed.

Based on observed means.

The error term is Mean Square(Error)= 45.1 76
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8. Salient Findings

The productivity of an aquatic ecosystem depends rnainly on the prevailing

environmental pararneters and its interactions with one another. The various parameters

.rf physical and chernical nature are results of geoclimatic conditions of the region. Thc

overall physical and chemical nature of an aquatic system indicates its total ecological

status and furlher enables an assessment of its utility for purpose like lrsh farnring ancl

.,qua culture.

b,l Water quality

-':r'sico-chemical characteristics not only reflect the quality of an aquatic ecosystern but

,.so its biological diversity (Ghavzan et a\.,2006; Tas e/ at.,2007).ln t'act such abiotic

:rrures deliberate on the health status and productivity of an ecological system. The land

-.: pattetn in the Maranchery wetland was different during the three seasons. During

- - tl and 201 1, during pre monsoon period, Stations I to 5 were under rice cultivation, or

:'-'r fallow which allowed the fonnation of a grassland, suppofting grazing animals.

*--'ng monsoon the area was inundated with water, supporling aquatic macrophyes and

- " 
e fishes. However during post monsoon 2009, the area was inundated with water

- , under fish cultivation. Labeo rohita, Catla catla, and Ctenophrytngdon idella.were

' : -:Iroduced fishes.

: -.:erature of water depends on the water depth besides solar radiation, climate and

- -iaphy. It may be mentioned that no other single factor has so much profound direct

' ....,iirect influence on physico-chemical, biological, metabolic and physiological

' :--',.or of aquatic ecosystem than temperature (Welch, l9S2). It also reflects on the

'-::-cs of iiving organisms (Chandler, 1942). The mean water temperature of the entire

.: of study ranged from 26.4 to 31.4 (Fig.13). Compared to other stations Station 4,

:: higher variation in pre monsoon period. The water temperature has was found to

': j: Coll'espondingly with the increasing atmospheric temperature (Fig.11). Similar



wetlantl biodiversitv enhancement ................Marrinc.herv Lretluncl

observations we1'e rnade in previous studies by Jayalaman et crl,2003 lbr the Karamana

river. From (Fig.16) the highest transparency recorded was 1.6m in Station 5 in monsoon

season. Froil lV{arch to June and January (station 1 to 5) transparency was equal to

clepth(Fig.16). Wide vadations were showed in transparency in both seasons (Fig. l7). The

pH values showed no wide valiation in all the seasons (Fig.19). The variation in the stucly

zones exhibited a neutral trend with regard to the pH (av: 6.93). In 2010-201I period the

average pH Similar observations were made fiom Thrissur Kole wetlands (Tessey and

Sreekumar, 2008). The present observations are in complete contbmrity rvith the findings

of Vemta & Shukla (1969, 1970) and Zuber & Sharma (2007). The rnean conductivit;,

uas found to fluctuate between 48.1 to 645pS (Fig.20). Conductivity was hi_eh in pre

lronsoon season and low in monsoon season (Fig. 21). Sirnilar trend rvas observed in total

dissolved solids(Fig.22). The conductivity of the water was assunled to be due ro ruo

nost dominant ions viz., bicarbonates and calcium. The tluctuarions in the values ol'

:onductivity observed during the present study could be due to r,ariarions in the rare gf

Jecomposition of organic tnatter, variations in the water level and evapo-transpiration.

The present observation gets reinfbrcement from the views placed on recorcl by Jarneel

1998), Ganesh (2006) & Zuber (2007). The total dissolved solids comprise rnainly of

--lorganic salts and small amount of organic matter. Sirnilar finding with regards to seasonal

, .riation of TDS have been reporled by Shastree et al (1991) in Ravindra Sarovar (Gaya).

---e tulbidity is an expression of light scattering and light absorbing properly of water and

' :aused by the presence of suspended matter, such as clay, silt, colloidal organic pafticles,

.:ktons, etc. Turbidity is the most critical factor regulating the growth of chlorophyll

-::xr)g organisms (Kaushik and Saksena, 1990). High turbidity was observed during

::lonsoon period (Fig.25). high value of turbidity observed in Station 5 during

- :-rlonsoon period. Comparatively high values of turbidity might be due to the muddy

-,-r--lellt bottom. According to Kaliamoorthy (i973), in shallow waters with muddy
. . :n. high turbidity may be caused by wind stirring up the bottom sediments.

e ( 1946) noticed that most of the water bodies having a total alkalinity greater than

, -.JL rvere highly productive. In Maranchery kole wetland the maximurn alkalinity
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obserued was l60mg/L therefbre the water body can be considered as a procluctive

ecosystern (Fig.30). Compared to other stations, Station 2 showed higher variation in post

lnonsoon per-iod (Fig. 31). Chiorides in water are generally due to the salts of sodium,

potassium and calcium. Higher chloride value was observed in pre rnonsoon (Fig.29).

Compared to two seasons, there was a totally dillerent trend were shown in 2009-10 and

1010-11 period(Fig. 29). Studies reported that, increased chlorides in summer season could
':e 

due to high evaporation rate because of high arnbient temperature (Kaushik et ctl, l99l).

Sinrilar reasons have been found by (Zuber, 2007) to be the responsible f-actors tbr the

-.ucruating chloride concentration in Lake Mansar. Dube1,, (2003) reported that. the

::lloride contents normally increases as the mineral contents increases. Salinity was very

"i 
during the study and the maximurn salinity obsen'ed u,as 0.9 ppr in Station a (Fig" 26)"

.. Season wise variation, there is no wide variation obsen'ed in 2010-11 period compared

1009-10 (Fig.27). Therefore the water body can be considered as a tieshuater

: , -,SVStefit"

- .1 hardness is mainly contributed by bicarbonates. In present study mean value of

----ress recorded as 24.4 to 90.5 mg/L and maximurn value was obseryed during pre

r---i,-ron period in Station a Gig.33). Chary Parashal et at (2008) reporled that rhe

-' ,:r-ss ol water is not a pollution parameter but it indicates water quality. Sawyer

classified waters on the basis of hardness in to tll'ee categodes (i) soft with hardness

-r t-t to 75m{L, (ii) moderately hard with hardness fiom 75mglL to l50mg/L and (iii)

-", '.-th hatdness from 150mg/L to 300mg/L. So considering the above statement the

-,'--:rery wetland could be soft in nature. The maxirnum calcium recorded was 80.5

--:- :.)ncentration in premonsoon period (Fig. 35). Similar observation was made by

-- -:'.iln et al (2000). The content of calcium is one of the variables in freshwater on

" .*ral diflerences can be based as calcium serued as micro nutrients to most of the

-.s and is required in small quantity for phyoplanktons growth. The range of

-' --: in different sampling sites was found to be 5.3 to 35.0 mg/L (Fig.

:,:ed to different seasons, study showed that higher seasonal vadation in 8 selected
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stations (Fig.37). According to Wetzel (1975), magnesium is required by the flora to build

its chlorophyil and in enzyratic transfonnation.

Dissolved carbon dioxide was pl'esent throughout the study period (Fig.38). Compared to

other stations, Station 5 showed higher concentration in monsoon period (Fig.39). Similar

trbsewation was also rnade by Sreenivasan (1972). The presence of COz in the surface

',r-ater is rnostly govemed by its utilization by rnacrophyes and algae during photos).nthesis

'.nd also through its diffusion fi'orn air (Sreenivasan, 1971.). Increasing trend in dissolved

:at'bon dioxide was also noticed in the tu'o year study period. Alkalinity of rvater is its

::pacity to neutralize acid and is charactedzed by the presence of hydroxyl ions capable of

-,:,mbining with hydrogen ions in solution.

"..:rogen in water occurs as bound fonns like nitrate. nitrite, arnnronia, urea, and amino

-,"ds. The nitrogen is important in aquatic ecosystem, because of its role in the synthesis.

-.:-rterlsrrce of proteins and productivity of w'ater. The lorvest nitrate value recordeci u'as

tS [molil and nitrite was 0 .074 pmoVl (Fig. 40). In season wise comparison. posr

:soon period showed higher concentration of nitrate (Fig. al). The nitrate vaiue rvas

.-, iorv than nitrite nitrogen in the present study. Sirnilar results were obsered in Cochin

' , -, ',r 3terS which revealed that, during most of the years nitrite value were lower than

,: olnitrate ( Meera and BijoyNandan,2010). Banergee et al (1990) mentioned that

- - \ ater containing more than 1.0 ppm nitrate- nitrogen is considered to be good for

-. *:r1 production of fishes. Pailwan et al, 2008 have stated that, when intense

:1\1e growth is taking place the nitrate concentration are very low. Compared to

-- -i itions, station 4 showed higher variation of nitrite in premonsoon period (Fig. a3)

, -.::ronia ranged from 0.89 pmol/L to 39.62 pmol/L (Fig.aa). 2o1o-11 period

" .:tion of arnmonia showed same trend in 8 selected sampling sites (Fig. 45). The

- ' 
::tion taking place as a parl of the nitrogen cycle leads to a steady decline in nitrate

-: ' :jCorllpanied by a progressive increase in ammonia (Mechala, 1974). Phosphorus,

, -. lor the f-ertility, is generally recognized as a key nutrient in the productivity of

--,;lrinson (1957) demonstrated that phosphorus is one of the major nutrients

for biological productivity. The main supply of phosphorus in natural waters
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colres li'orl the weathedng of rocks, leaching of soil fi'orn the catchment area by rain, cattle

dung and aglicultural activity in adjacent areas (Jhingran, 1982). The mean value of
phosphate ranged fi'om 0.23prnol/L to 7.05prno1/L (Fig.a8). Compared to seasons,

lnonsoon period showed highel concentration of phosphate in Station 6 (Fig. 49). In the

present study, phosphate content exhibited highest level in late surnrner periocl. prasad,

(1990) repo(ed that during surrlner season phosphate content was highest and was related

to high wind speed, decrease in water level. high evaporation rate and increased

decomposition due to increase in temperature. Silica occurs in tiesh water as undef-rned

dissolvecl silicic acid, as colloidal suspended solids and as a silica oxide. It is essential for

the growth of diatorns. In the present study, silicate has shown high value (32.75y,noyL)

during pre monsoon as cornpared to post monsoon period 6.2g prnol/L(Fig.a7).

\ variety of gases are lbund dissolved in narural u'aters. The dissolved oxygen level ranges

:l'orn 3.4 to 10.2 rng/L in the study area (Fig. 50). There is no wide variation observed

seasonally in 8 selected sarnpling stations (Fig. 5l ) The dissolved oxygen concenrrarion

'r as higher as compared to sirnilar studies fiom Valanthakadu backwaters (Meera and

3ijoy Nandan, 2010). The BIS standard fbr dissolved oxygen in inland waters is 3mg/L.

lhe dissolved oxygen in the present sfudy area remained within the permissible limits. The

:rarimum mean value of BoD obserued was 7.90 mg/L (Fig.52). compared to other

.',lions, Station 4 showed higher concentration in premonsoon preoid ( Fig. 53). Variation

: the value of BOD appears to be a function of change in the degree of dilution, quantity of

- -lanic matter, and activities of micro organisms carrying decomposition of carbonaceous

--'d nitrogenous matter (Wetzel, 1983). Oke (1999) reporled that aquatic plants impede

' ::er movement and verlical circulation of dissolved oxygen, leading to the lower

, -'solved 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

35

l0

25

20

t5

t0

J

fi

2009-tl

iLl
i"

JL,A

-st,2
k5r.4

_= - _t4gnth o 
_ _

,10

30

i":o

10

0

Fig.11. Seasonal variation in atmospheric temperature at Maranchery wetland
Xuring 2009-2011

40

t0

l0

10

0

I

l
I]-
iEr

i-
I

I
I

-i
c'^:r5<=--4!-L-
a-..r
z - Month o

20rJ9-lr|

"-4-"St,1

_.#,., :t l

- 
iL 1

,.3 . -"-': it.4
:l:

i r.5

.:
fL,u

\tl

Ir I

!:irr[ [n-' | l]i_rn rililn
llr-illriri]ll llilllrixrt]

Seasons

20t0-ll

post pre monsool}

monsootl rnonsoon

Seasoas

,32
:31
':O

29

ou 28

27
:2b

75:^-t4

-..- _:t 1

*-s* 5r.l

5 r.l

'...+*.iLJ

i r.7

5 r.3

78

-st.l.**il.1

,-,-r.,5.{9--4--

Z-O
Month

l*
l'o
| 

"",0

l*lo

ir.5

:

9c--5{5--'{rh
I '- Month



Wetlnncl bi:ocliversity enhancement ................Marancherv- Wetlanrl

Fig. 12. Monthly variations in water temperature at Maranchery weland'during

2009-201t

Fig.13. Seasonal variation
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Fig. 14. Monthly variations in depth at Maranchery wetland during 2009-2011

Fig.15. Seasonal variation in depth at Maranchery wetland during 2009-2011
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Fig. 16. Monthly variations in transparency at at Marancherv wetland durins Z00g-
z0rr 
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Fig.18. Monthly variations in pH at Maranchery wefland during z00g-2oll
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Fig.20. Monthly variations in conductivity at Marancher.v vvetland during 2009-2011
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Fig.22. Monthly variations in total dissolved solids at Maranchery wetland during
2009-2011
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Wetlcrnd biiocliversi|, enhancement ................Mcrranchery lltetland
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Wetlond bio'divers ity enhancement ... ... ... ... .... Marancherv Wetland

Fig.26. Monthly variations in salinity at Maranchery wetland during 2009-2011

2009-r0
4.1.4

8.11

o.L

r0.08
Or

fu.os

*.04

0.02

0

2010-ll

1.00

0.80

-0'@o.

t.qo

0.20

0.00

srI

5Ll

5t.l

it4
:^rL=4r--4.-, I
t-Z-,:

Month

06

trlt.l

0l

0

st7

ir5
**J51 6

*5t.S

::

- Month

I

i

I o,ao -
20r0-il

515

'-St.6 
l

odn __-- 5t.7

5r.8

2-

Fie.27. Seasonal variation in salinity at Marancher-v wetland during 2009-201I

010
4

0.t0

tl 11-)

20lrf-lt

{-5t.1
_ +st.l

ir l

-i- St.5

**-st.6
, *St.7
I

0.00 ' 
--5t.8post pre monsoon

monsoon monsoon
seasonS

;:a

- rij

_t -iir

a 't,: _'

I'

-r Iii

,:i

t ,,,

l0l)9-I 0
+St.1 i

.a-St.2 
i

_..rst.3 i

e 5r.5

il: I

ll.a

post pre mons@n

iTxlnr(xrn monsoon
Seasors

86

0 .10



Wetlancl biodiversity enhancement ................Maranchen, trlt/etlancl

Fig.28. Monthly variations in chloride at Maranchery wetland during Z00g-Z0ll
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Wetlctncl bioclivers ir1. enhancement ... ... ... ... .... Marancheru Wet land

Fig.30. Monthly variations in alkalinity at Maranchery wetland during Z0Og-Z0ll
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l{etlancl b'iodiversity enhancement ............ ....Maronchert, il/etland

Fig.32. Monthly variations in total hardness at Maranchery wetland during Z00g-
2011
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Wetlancl b iodivers ie enhancement ... ... ... ... .... Maranche ry Wetl and

Fig.34. Monthly variations in Ca hardness at Maranchery wetland during 200g-Z0ll
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wetlancl biocliversity enhancement ... ... ... ... .... Maranchert wetland

Fig.36. Monthly variations in Mg hardness at Maranchery wetland durin$ 2009-
20tt
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Wetland biodir,ers itt enhancement ... ... ... ... .... Maranchem, Wetland

Fig.38. Monthly variations in dissolved Co2 at Maranchery wefland during 2009-
20tt
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LVetland bi odiversity enhancement ... ... ... ... .... Maranchern Wetlqnd

Fig.40. Monthly variations in nitrate at Maranchery wetland during 200g-Z0ll

Fig.41. Seasonal variation in nitrate at Maranchery wetland during 2009-2011
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ltt/ etl and biodivers ity enhancement ... ... ... ... .... Marancherv, Wet land

Fig.42. Monthly variations in nitrite at Maranchery wetland during 2009-2011
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Wetland bioctivers ity enhancement ... ... ... ... .... Maranc hery lltetland

Fig.44. Monthly variations in ammonia at Maranchery wefland during 2009-2011

Fig.45. Seasonal variation in ammonia at Maranchery wefland during 200g-Z0ll
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l0 e tland b ioclivers ity enhancement ... ... ... ... .... Marancherv Wet I and

Fig.46. Monthly variations in silicate at Maranchery wetland during 2009-2011.
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wetlancl biodivers ity enhanc ement ... ... ... ... .... Marancheru rWetlanel

Fig.48. Monthly variations in phosphate at Maranchery wetland during Z00g-Z0ll
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Wetland bioclivers ity enhancement ... ... ... ... .... Moran cheru l4/etlan d

Fig.50. Monthly variations in dissolved oxygen at Maranchery wetland during,2009-
2011
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Wetland biodivers iQ enhancement ... ... ... ... .... Maranchety Wetland

Fig.52. Monthty variations in biological oxygen demand (BOD) at Marahchery

wetland during 2009-2011
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wetland bioclivers ie enhanc ement ... ... ... ... .... Maran cherv lltetl ancl

8.2 Productivity

The value of GPP and NPP was assessed in Maranchery wetland. The overall maximum

value of GPP and NPP (4.15gclm3lday,2.l}gclm3day) was found in pre-monsoon

months (Fig.55&58). Temperature, light and nutrients are important limiting factors for

primary productivity. Ali and Khan (1976) have reported higher values of productivity in

warrn season and low'er value in cool seasons. Chlorophyll 'a' ranged from.70 mg/ml to

15.28 mg/mi.compared to other stations, Station 4 showed higher variation in monsoon

period ( Fig. 59). Earlier studies on chlorophyll 'a' conducted in Vembanad lake reported

an annual range of 2-21 mglL, similar results were observed in Thrissur kole $,etlands

(Tessey and Sreekumar, 2008). The maximum chlorophyll b recorded was 3.22 ms m-' and

chlorophyll c recorded was 3.56 mg/m3 in late summer period (Fig. 6l & 633).

Fig-54. Monthly variations in gross primary productivity at Marancherv wetland
during 2009-2011
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I{etlancl biodivers ity en hancement ... ... ... ... .... Marcnchery wet lancl

Fig.55. Seasonal variation in gross primary productivity at Maranchery ivegand
during 2009-2011
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Wetlancl biodiv ers ity enhancement ... ... ... ... .... Maranchern Wetland

Fig.57. Seasonal variation in net primary productivity at Maranchery wegand
during 2009-2011
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Fig'59. Seasonal variation in Chlorophyll 'a' at Maranchery wefland during Z00g-20tt
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Fig.63. Seasonal variation in Chlorophyll oc' at Maranchery wefland during Z00g-

20tt
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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 is buffered against nuetrality

(Ramesh and Ronald 2008). The Eh values showed a highly reducing rrend in most

stations(Fig. 73). Eh undergoes dynamic changes as wetlands are subjected to hydrologic

fluctuations (Ramesh and Ronald 2008). The soil in the study area can be classifled as

high organic carbon availabiliry class. In wetland ecosystems, the primary productiviw

often exceeds the rate of decomposition processes, resulting in net accumulation of organic

matter. The decomposition proccss occurs significantly at slowcr rates due to

predominance of anaeroblc conditions. (Ramesh and Ronald, 2008). phosphorous release

from oxyhydroxide t-locs under reduced condition caused by continucs flooding and thc

organic matter hydrolysis accelerated under aerobic conditions for dry soils following

reflooding may be the reason tbr the maximum available phosphorous during monsoon(

(Fig. 77). Warming increased the potential of P release from sedimcnt to porc water and

further to ovcrlying water which can be the reason for the minimum p levels during pre

monsoon.
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Fig.64. Monthly variations in sediment temperature at Maranchery wegand during
2009-2011
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Fig.66. Monthly

2011

variations in sediment pH at Maranchery wefland during z00g-
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Fig.68. Monthly variations in organic carbon at ,\[xl2nshery'wefland during Z00g-

20tt
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Fig.70. Monthly variations in moisture content at \Iarancher--v wegand during Z00g-
2011
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Fig.72. Monthly variations in Eh at Maranchery wetland during 2009-2011
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Fig.74. Monthty variations in available nitrogen at Maranchery weland'during
2009-2011
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Iig.ZG. Monthly variations in available phosphorus at Maranchery wegand during
2009-2011
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Fig.77. Seasonal variations in available phosphorus at Maranchery wefland during
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8. 4 Phytoplankton diversity

Algae are itnpotlant 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 fi'om the water, and algal respiration and decay are nrajor

components of nutrient recycling (Tina and Branisalv, 2009). Ivor Norlin (2006) have

noticed that, phyoplankton composition was responsible for pattems in zooplankton

community structure. The mean seasonal biomass value ranged lrorn 0.45m1/rn3 in Station

7 in premosoon period to I 5 mlrm-r in Station 4 and 5 during monsoon period. The overall

maximum biornass was tbund higher in monsoon period in Station 4 and 5 respectively.

Brjoy Nandan (2008) also reporled thc rnarimurn plankton during monsoon period in

Kadinamkularn backwater u'hich r.r'as due to the high arnount of detritus sediment and

other suspended rnaterials collected along with the plankton samples during monsoon

showers. Total phyoplankton density rangecl liorn 5000no./ml to 25000 no./m3 in

Maranchery wetland. Chlorophyceae had higher representation in all seasons and

stations. Mean percentage cornposition of chlorophyceae was maximum in post rnonsoon

period (47%). Compared to other stations, Station 4 showed the highest percentage

abundance of chlorophyceae (51%) followed by Station 1(44%) and Station 3(41%i).

Pathak et al,(2004) studied plankton diversity of 14 wetlands of Utter Pradesh, where

chlorophyceae dominated all the wetlands range:35.6o/o to 72.9%.In the present study,

among chlorophyceae, voh,or colony dominated in all the stations followed by

oedogonimn, and spirogyr"a with other genera. Bacillariophyceae (18%),

Cyanophyceae(Z7%o), and Euglenophyceae(16%) were moderately represented, in all the

study stations. Sugunan et 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 fi'orn 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

Euglenophyceae.
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8. 5 Zooplankton diversity

Zooplankton are excellent indicators of both biotic and abiotic inf'luences because they

are the center of the aquatic fbod web and theretbre respond to both top down processes,

such as predation, and bottom up processes, such as food availability (Larnpertl997;

Zimtner et u1.2000). When zooplankton are subject to strong predation pressures, they

need aquatic plants as refugiur-n. When tliey are living in very dilute environments, such

as the wetlands rvith low nutrients, the zooplankton need to be efticient competitors for

food sources (Lampert, 1991). The mean seasonal biomass value ranged from 3.0 m1/m3

in Station 2 to l7 rnli rnr in Station 3. The maximurn biornass was found in pre monsoon

period in Station 3. Zooplankton community of the Maranchery wetland comprised of l8

genera belonging to Rotil'era (6 tarnilies) Cladocera (5 families) Copepoda (2 farnilies)

Ostracoda (l f-amiliy), Nematoda and insect larvae. Table 37 depicts the occun'ence of

different zooplankton genera during diff-erent seasons of the study period. Copepods

dominated the zooplankton population during all the seasons followed by Daphnia and

Rotit-era. Lowest diversity was exhibited by ostracods being represented by only one

family, cyprididae. The nauplii were found to occul in large numbers during premonsoon

period. Majority of the rotif-ers recorded in the wetland were of thecate type. A total of

nine species ol crustaceans and eight species of rotifers were reported in Nepal lakes

(Smriti Gurung et al, 2009). Compared to other stations, copepods showed highest

percentage in Station 1 (92%). Among copepods cyclopoidae family showed higher

abundance. Bijoy Nandan (2008) reporled that in Neeleswaram backwater, 50o/o of the

plankton were contributed by copepods. According to Hanis (1986), the species

composition and abundance changes would be associated randomly and controlled by

extetnal factors. Cornpared to other stations St. 1 showed maximum mean percentage of

rotifers(12%). Large cladoceran daphnia were observed in pre monsoon period in Station

2 and 3. Percentage abundance of cladocerans were maxirnum in Station 3(48%) and

minimum in Station 4 (3%). Ivor Norlin (2006) characterized zooplankton composition

and ecology in westem boreal shallou' s'ater rvetlands. in this study it was reported that,

the large cladoceran grazers, Daphnia shou'ed high abundance and dominance. This

tr4



Wetlcrncl biocliyer,siht enltartcelrettt ................Marattclterv Lltetlurtrl

agrees with the present study. Abundance of large Daphnicls are associated with clear

lakes with healthy sport fish populations (Mazumdar. 1gc)1). Arnong the insect larvae,

chironornids were dominant and present in Stations 4 and 5 in post lnonsoon periocl" In

Stations 4 and 5 large Potamageton and nyrnphyea rnacrophy,tes were colrlron, and this

insect laryae like chyronomids were lbund to be associated with these macrophyes.

8.6 Macrophytes diversity

The tnacrophytes of Maranchery u'ctlands *,ere sampled and identified to gain an

understanding of the biodiversity and species richness of the area. The assemblage of

aquatic rnacrophy'te l}om Maranchery wetland is represented by a variety of biological

tlpes (subrnerged, lloating, and ernergent taxonomic gt'oup were determined). The

emergent weeds like reed,grass, Nynphyea sps, was obserued in Stations 4 and 5. Main

floating type of' rnacrclphyes obsen'ed rvas Utricularia, Lemna, water hyacinth, and

Salvinia. Water hyacinth was cornrnon in Stations 6 and 7 during three seasons" The

submerged plants like Lyrnnophyllum sps, and Hydrilla were mainly represented in the

fi'eshwater ecosystem. Hydrilla was obserwed in Station 8. Large number of macrophyte

species which grow in dense populations is evident in areas where in waters of those

aquatic ecosystems input of organic and inorganic materials are enornous (Trajce

Talevski et al,2010).

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 obsenred in monsoon (Nair er a/.

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 .nhich also could have

resulted in high numerical abundance of benthos during monsoon. Numerical abundance

of macrobenthos was minimutn in premonsoon. The water level was very low during this

period, reduced numerical abundance of macrobenthos has been obsenied in previous

studies during reduced water depth (Wills et aL.2006).
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Fig.78. Monthly variations in phytoplankton biomass at Maranchery wirgand
during 2009-2011
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Fig.80. Monthly variations in zooplankton biomass at Maranchery weland during
2009-2011
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Fig.113
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Fig.116
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9. Summary and Conclusion

Thr-rs from the study, it could bc obscrved that the physico-chemical condition mainl-v

represented by the temperature. pH, alkalinity. bicarbonatcs, calcium, dissolvcd oxygen.

and dissolved nutrients shor,ved that they wcrc modcratc and conducivc for biotic

production. Comparatively good primary production and chlorophyll content as well as

the secondary productivity represented by the zooplankton and benthic f-auna r.vas a

notable aspect of the study in the wetland system. High abundance of algae and several

species of macrophvtes also helped in fish production, which should also be considcrcd

seriouslv uhilc in-rplementing fish culture and harvesting opcrations in thc ll'atcr body.

The presencc ol thcs,-- mac'rophvtcs and thc moderate algal grou'th helped to provide the

rcquircd productrr itr and energv at the primary level r,vhich intqm gavc sufficicnt

turnovcr cfficienci, tbr the nert trophic level represented by smaller zooplankton. insects

and bcnthic organisms. This uas rcr"- charactcristics of the Maranchery u,ctland suitablc

fbr fish farmrn-u operatior-rs. Therefbre. the stable nature with regard to the phy'sico-

chcmical paramctcrs and thc biotic components showed that, the ecosystem is ideally'

suitcd for culture and native f'ish resourccs. likc mullcts, catflshes. puntilrs sps and

common carp. It is suggestcd tl-rat. thc Maranchery wetlaud ccosystcm nccds to bc
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protected ir,l.iite present prtmary and secondary production of the svsler-n -,-'1 .... - :--^ 
=

fisher1,' production and its managementdn a long tenn basis'
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