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Foreword

In Punjab there are mainly three artificial lakes on river Sutlej i.e. Nangal, Ropar and
Harike. These lakes are created due to erection of barrage for diverting the river water
into irrigation canais of these. Of these the lakes at Ropar and Harike form a part of
respective Wetland system.

Ropar Wetland spread over an area of 1365 hectare is an imp ecological
mainly of ﬁshery but the prob!em of siltation and industrial pollution are becoming
ible for its d dation. So in order to manage this Wetland properly especially
the fishery. it was felt imperative to know its ecological and fishery status. A survey
work on the “Evaluation of ecological and fish community structure of river Sutlej” was
undertaken by the Scientists of Kamal Centre of CIFRI. Ropar Wetland formed the part
of the project work. This d 15es the logical, biological and fishery
status of Wetland carmed over 3 years from 1999-2002.
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INTRODUCTION

mwmwﬁkooﬁnwdimdﬁmwbammmwy
came into existence in I%Zduewconstmmofbmmmdmswej

for utitization of river for i pose. Eni: of barrage
camedmumlmonofsmqwmnudueshapcofhhecovmngmunofsoo
h A few shallow water fi along both sides of river also got

resulting in wetland area of 1365 ha. Ropar Head Works region at
the foot hills of Shiwalik Himalayas was notified as a wetland by the Punjab
Govemnment in 1991. It is one of the 3 wetlands of National importance within the
state. .

Ropar wetland is spread over as approxi area of 1365 ha located at 30-58°'N
latitude and 75-32" | E longitude. hasadepﬂ\ungofOSmeem The wetland
includes a small forest area of 30 hectare, whtch comprise 18 tree species,
undergrowth comprising 14 species of bush g The forest and lake
attract and are home to many wild birds which have been check listed numbering
154 species’ Mammals such as Wild boar, Jackal, Ware, Mongoose and jungle cat
also frequent the wetland area (Gowvt. of Punjab). The water quality index (WOI)
has been assessed between 80-99 designated as rmldly poliuted by Bath er aI
(1998).

ANTHROPOGENIC ACTIVITY AROUND THE WETLAND

The Wetland 1s surrounded by agricultural fields on all sides, one bank has sparse
population, but other bank has 1) Super thermal plant ii) Ambuja cemem factory
and large township. Fertihzer and pesticide run off from the fields, municipal
effluents of township and wash off from cement plant have direct asseas to this
wetland, but water discharge and settled Ash ponds of thermal plant do not have
direct assess, instead water s discharged into a seasonal tnbutary-Sirsa and ash
ponds are also situated along its banks. The tributary joins main wetland 2-3 km
down of thermal plant

In addition the wetland receives discharge from 3 big fuctones 1) Natonal
Fertilizer Ltd. (NFL) ii) Punjab National Fertilizer iii) Punjab Alkalies and
hemicals (PACL) si d at Nangal some 40 km above. The unlined fly ash

ponds at Nangal he very close to river resulting in leeching of trace ¢l
WETLAND ECQSYSTEM

¥
Wetland ecosy was itored by ring i) Soil and water quality. ii)

Biotic communitics, presence and composition at such a lpcation  which is
subjected to cumulative cffect of all above mentioned effluents and also
assimilation impact of river system due to i water flow. Location taken
up was beside Kateli fish farm (Fig. 1). -
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G. 1
‘Observations were taken for a period of 3 years from 1999-2002 on scasonal basis
(Pre. post-monsoon and winter)
Avallability of water st Roper Head Werks
Ropar Wetiand till now has substantial flow of water (Fig. 2) except in summer.
The richness of aqua resources diminishes the impact of heavy industrial
polhwamts.

Seasonal svalisbiity ot water (cusess) at
Roopnagar Head Werks during 200102
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Table 1. Mmuﬂmdmww

(1995-2002) N
Parameters Seasons
SOIL TEXTURE )
Sand (%) 49.10 57.60 54,70
Silt (%) 30.2 283 30.6
Clay (%) 207 14.1 15.1-
CHARACTERISTICS
H 7.80 1.80 7.70
Organic carbon (%) 042 043 - 0.58
Free calcium carbonate (%) 5.20 5.58 5.50
Available nitrogen (mg/100g) 21.56 18.11 18.48
Available phosphorus (mg/100g) 1.21 1.23 0.87
Specific conductance (pmhos/cm) 4327 176.7 259.3
Texture
Soil texture of wetland (Table 1) is sandy foam having sand range of 49.10 to
57.60%. silt range of 28.3-30.6% and clay range of 14.1 to 20.7%. High presence
of silt may be due to leeching of ash from Ash ponds.
Characteristics
Wetland bed is alkaline having little variation in pH (7.7-7.8). Presence of
moderate organic carbon (0.42-0.58% ) available nitrogen (18.11-21.56 mg/100g)
and phosphate (0.87-1.21 mg/100g) denote it medium productive.
Specific conductance range of 176.7-432.7 pmhos/cm denote site having good
amount of dissolved salts especially during pre-monsoon when water quantity as
well as flow is minimum. Minimum electric conductance, 176.7 umhos/cm during
post-monsoon denote the assimilation capacity of riverbed due to monsoon flow.
33  Water Quality
Physical features

.

The average water temperature of wet land ( Table 2) was 20.63°C runging
between 16.7 to 23.2°C, thereby showing that hot water discharge of thermal plant
does not have untoward effect on wetland.

Water was alkaline throughout, pH ranged between 7.4 t0 8.2,



Transparency was high during winter, 62 cm due to less turbidity, low
mmyoflsﬁmm;mwdwmmmdnmsm
uplands,

Table 2. Mmhmmamm

(1999-2002)
Parameters Sessons
: Pre-monsoon | Post-monsoon |  Winter
Temperature (°C) 22 220 16.7
Transparency (cm) 35.5 54.7 62.0
pH 1.61. 8.20 1.46
Dissolved oxygen (mg/l) 84 9.0 8.7
Free carbon dioxide (mg/l) 10.0 - 100 6.5
T alkalinity (mg/) 72.0 78.7 ~80.0
Total hardness (mg/l) 92.7 104.0 1133
T. dissolved solids (mg/l) 89.0 - 101.0 96.0
. Dissolved organic matter (mg/l) 1.80 2.30 1.58
" Specific conductance (pmhos/cm) 180.0 203.7 193.0
Inorganic phosphate (mg/l) NA 36.0 16.0

Chemical characteristics

Sufficient dissolved oxygen (8.4-9.0 mg/l), conducive alkalinity, 72-80 mg/l
denote Ropar Head Works region good for productivity,

Hardness range of 92.7 -113.3 mg/l and Total dissolved solids of 89.0-101.0 mg/I
also do not warrant much deterioting condition of water at the site.

The specific conductance of 180-203.7 pmhos/cm show that conductivity was low
in water phase compared to soil.

Perusal of data (Table 2 and 3) also showed electric conductance between soil and
‘water had indirect relation, thereby showing that mineral content within water

brought from uplands in monsoons which settle subsequently enriching the soil
during winter to summer.

34  Biotic communities
34.1 Plankion

Standing crop of plankion ranged between 200-250 u* (Table 3). It being low in
relation to wetland system, but this may be due to continuous flow at the site.



Plankton composition teveals dominance of bacitlariophyceae in the range of 85%
(pre-monsoon) to 52.2% (winter). Presence of chiorophyceae (15-21.6%) and
myxophyceae. nil to 26.1%.

Table 3. Seasoual fluctuations in Biotic communities of Ropar Wetland

(1999-2002)
Seasons —
Pre-monsoon | Post-monsoon Winter
Total density .

Plankton (w/1) 250 250 200
_Perivayton (\dcm ) 300 267 217
"Macrobenthos (wm) 265 213 475
Macrophytes dry wt. (kg/m’) - 0.120 0,032
Macmphm associated fauna - | tt

Aukg/m’)
3A2 Peripbyton
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Standing grop of periphyton like plankton was low. It being 217 ucm” in winter,
267 ucm™ in post monsoon and 300 ucm ” in pre-monsoon.

Periphyton hke plankton showed dominance of bacillariophyceae, 77.4% (pre-
monsoon) to $8% (winter) chlorophyceae in the range of 11.4-25% and
myxophyceac in the range of 11.4-23.33%, contributed towards total population.
Dominance of bacillanophyceae along with presence of myxophyceae shows the
system comparatively clean but under the impact of unwanted effluents.

The microphytic vegetation at the site did not show much diversity and was
mawnly dominated by Nevicula, Nitzschia, Diatoma, Cymbella, Frustulia and
Sviredra among diatoms

Spirogvra and Protococeus sp. among green algae.

Microcystis among blue green.

Macrobenthos : Macrobenthic density exhibited scasonal fluctuation under the
impact of monsoons (Table 3). It being fow 233 um™ * during post-monsoon and
high 475 um" during winter. The change in density may be due to change in sub
soil at the site

Benthic population exhibited seasonal fluctuation. It showed maximum diversity
during pre-monsoon having Gastropods, 67.74%, Hemiptera, 7.0%, Odonate
nymphs 7.0% and Ephemeroptera nymphs , 17.69%. During post-monsoon,
population was mainly formed of molluscs (63.74%) and tubificids (36.26%).
Winter population comprised of molluses 56.13%, tubificids, 19.2% and
chironomids, 20.75%. Observations show that only molluscs were regular feature.
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Presence of tubificids and chironomids during post-monsoon to wiater oaly show
that organic enrichment needed for these groups is being brogight in from uplands
during monsoon.

The population mainly comprised of following species.

Melania, Straitella, Faunus ater. Gyraulus sp. and Corbicula sp. among mollusca.
Dwtiscus sp.. Progomphus nymphs, Bactis nymphs among insecta.

T. tubifex, Limnadrillus sp. among oligochaetes.

Macrophyte : Macrophytes were present mainly between post-monsoon to winter
at the site (Table 3). The density ranged between0.120 10 0.032 kgm>.

Population comprised of Potomogeton crispus (post-monsoon) and Eichhornia
cressipes (winter).

Macrophytes associated fawna : Mciofauna exhibited large seasonal variation in
density and composition. The density was | in post-monsoon and 11 wkg/m’ in
winter.

Post-monsoon has presence of Hemiptera only while in winter population
comprised of molluscs, 27.27%; coleoptera, 27.27%. Odonate nymphus 27.27%
and dipteran larvae 18.18%.

The main forms present were

Lymnae cotumella, Gyrauldus sp. (Mollusca)
Regimbartia and Dytiscus nvmphs (Coleoptera)
Gomphus nymphs (Odonate)
Tipula larvae (Diptera)
Laccorrehes sp. (Hemiptera)
FISH AND FISHERY

4.1  Fish population

Fish species encountered in wetland exclusively has not been categorized
so far by the department. but the wet land is fed by river Sutlej
exclusively hence whatever species encountered in landing centre at
Roopnagar are presumed to be present within wetland also as the
catchment area of Roopnagar landing centre is from Kiratpur (20 km
above) 10 Ballachour covering as approximate 60 km stretch which
includes wetland area in between. Total of 31 fish species were
encountered at Roopnagar and are given in Annexure-{

Gowt. of Punjab has enlisted 35 fish species in wetland, but during 3 years
observations (99-02) following fishes were not encountered at all in any

season.
I Grass carp

2. Silver carp

3 Mystus tengra
4. Mystus cavasius



4.2

5. Trichogastzic faciatus
6. Schizothorax esocinus
7. Catla catla

Absence'of C. catla at upper Sutlej is a cause of concem. Perhaps this fish
can not ncgotiate the middle pollated stretch of river even during
wonsoons. otherwise the species was observed 10 be present in down
stretch of ‘Sutle) from Sultanpur to Ferozpur. (Annual Report , RVB/2 , 99-
2002)

S. richardsonii . 1-2 kg were encountered occasionally during winter. This
species may be descending to Ropar during severe winter from Nangal
dam where these are present 1n abundance.

Fishery Resources

Ropar wetland » open 1o fishing. Fishing takes place round the year
barnng closed season July-August. The wetland is auctioned along with
nver.

Fish biomass

Fish bromass of Ropar catchinent (Table 4) arca wherein wetland forms
maximum contribution vared between 2 27 to § 01 tmonth on an average
tor the last 3 year The ncrease duning 2001-02 was mainly due o
adverse environs at upstream Nangal where due to heavy effluent influx
from factories during November 01 and breach of Ash dyke of Super
Thermal Plant during Dec 01, caused instant mortahty as well as
displacement of fishes downwards In concurrence to displacement, more
fishing effort was made on part of contractors to catch maximum fish
hence increase m fish biomass.

Table 4. Fish catch and composition at Roopnagar landing centre

Er Av. landing }
| Year t/month Percentage composition (%) |

IMC | Minor Common | Large size | Misc. |
, carps carps catfishes |
' 1999-2k 227 5.52 7197 2.20 6.18 8 81 |
;. 2k-2001 251 7.17 74.90 - S.18 5.18 |
! 2001-02 5.01 2594 {5110 11.38 5.98 4.40 j

Seasonal fluctuation 1n total catch and composition (Table 5) exhibit that
maxumum, 8 tons forming 39.92% of Annual catch was dunng monsoon,
that too only in the month of June (July-August closed season). The caich

)




comprised mainly of IMC, forming 83.25% of total population contributed
exclusively by Labeo rohitu, 44.44% and C. mrigala, 38.19%
indicating the ascending breeding run to Roopnagar wet land of these two
species. Absence of C. catla even in monsoon clearly indicate that this fish
does not ascend (0 upper Sutlej.

Presence of 1.50% of T. puntora dusing winter compared to lesser
representation in other seasons show that the species descend foot hills of
Shiwalik upto Ropar during low temperature.

Presence of 51.54-70.81% of minor carps mainly L dero and L
dvocheilus round the year barring monsoons show that this group is betier
suited to Kand: areas ( Mountain foot hills).

Presence of 8.68-30.92% of common carp show its establishment within
the system.

Table 5. Seasonal fluctuation in total catch and composition at Roopaagar

during 2001-02
. T. Fish groups (tons) !
Soasons catch | IMC Minor C. Large T. Misc. |
(tons) carps | carpio | catfishe | putitora |
s |
Monsoon ¥ 00 6065 ] - 015 . o
(June only) (B325%) | (135%) (1 87%) U37%)
Post-monsoon | 610 04 432 083 040 008 040 |
(Sept-Nov.) ©55%) | (081%) | B6’F) | (655%) | ©O%1%) | (655 '
Winter 194 006 100 060 020 om 008
(Dec.-Feb.) A09%) | (SIS | 09N%) | (1030%) | (154%) | QST%)
Summer 400 0%8 231 050 on 003 006
(March-May) (22%) | (9778%) | U25%) | (5% | ©075%) | (5% !

§.  CONCLUSION

Ropac wetland although receiving industrial, monicipal and agricultural run off
especially from Nangal still sustains good water qualities especially for fishery

porposes.
6.  RECOMMENDATIONS

Since the wetland is in good condition, every effort should be made to maintain

its ecosystem for which following things need to be taken care of.

1.

Dumping of coal ash along Sutlcj at Nangal should be stopped.
8



2. Earthen dykes to segregate ash dykes of Super thermal plant should be

such to minimize leeching effect,

Homan and agriculiural actjvities around the lake needs a check.

Extension drive needs to be taken up to educate farmers of negative effect

of excessive use of pesticide and fertilizers-instead farmers be educated

regarding use of bio-fertilizers and bio-pesticides.

5. Sewage treatment plants needs to be formed around the wetland, so that
only treated sewage of cities is discharged into Sutlej.

6. To utilize wetland aqua resources judiciously the lake may be ranched
with catla seed.

bl of

Annual Report, (1999-2002) Project R/B/2 , CIFRI

Bath, K.S.: N. Jerath and J. Syal. 1998- Environment & Ecology. 16(1):147-150
Government of Punjab-Ropar Wetland. A publication Secrne and Scenic
Environment.



Annexure-1

CHECKLIST OF FISH FAUNA FOUND IN ROPAR WETLAND

CEND A~

Labeo rohna

L gomus

L. calbasu

L. dero

L. dvochetlus

L bata

Crrrhius mrigala
C reba

Cyprinus carpro
Wallago attu
Ompak bimaculatues
Nataprerus notopterus
N dhtala

Tor putttora
Mastablus armartus
Punttus sophere
Puntun neto

P arriunus

P stigma

Channa marulies

C puncratus

C striaties

Rura ria
Heteropeustes fossilis
Clars butracus
Bugaries bugartus
Xenatodon cancila
Ambasis nama

A runga
Entropthucthys vacha
$. richardsonii



Guru Gobind Singh Super Thermal Plant along one side of Wetland

Hume pipes carrying ash from thermal plant to ash tanks within Wetland




Fishing activity with Ropar Wetland

(Above barrage)

Ropar Wetland during monsoons (Ropar Head Works)




Fish catch at Ropar centre (minor carps mainly)




Ambooja cement factory on the banks of Wetland
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