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ABSTRACT

Periphyviic foral communities of seven walerbodies of Ladakh were studied in
relation to the physico-chemical properiies of the water during September, 2005, The
physico-chemical characteristics of water of Pangong Tso lake were much different from
rest of the water bodies and so was the periphytic algal community, Diatoms were the mos|
abundant periphyton at all the study sites. The Sorensen Similarity Coefficient caloulated
wis maximum (T3.86% ) for the waterbodies with similar physico-chemical charactenstics
of water,
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INTRODUCTION

Ladakh, a land like no other, is bound by two of the world's mightiest mountain
ranges, the Greater Himalaya and the Karakoram, It is often called as the "Roof of the
Waorld", The high altitude cold desert of Ladakh, which is geologically a young land, lormed
amillion vears ago. is mostly formed of physically weathered recks and granite dust. All the
waterbodies of Ladakh including the mighty River Indus and its tributaries are fed by the
snowmell water of glaciers. Ladakh being in the rain shadow zone of the Greater Himalaya
EXPErIENCes scanly rams,

Ladakh region, having a difficult terrain and being inaccessible for the most of the yvear,
has received little attention of ecologists and limnologists, even though the region is endowed
with diverse types of waterbodies like lakes, wetlands, hot springs. ponds and nvers, The
limnological work done in this part of the world is scanty with only a few reports available
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(Hutchinson. 1933; 1936: 1937, Mir and Sun. 1975; Baudo er af., 1998 Gopal et al., 2002).
The present investigation is related to the periphytic algal composition and water chemistry
of seven water bodies of Ladakh. Although the periphyion have been studied for a long time
ona worldwide scale, but still only a few publications have appeared related to periphyton of
the Kashmir valley (Pundit, 1983, Sarwar and Zutshi, 1987; Wangoneo and Wanganeo, 1991,
Pandit and Pandit, 1996, Pandit, 1996; Bhat and Yousuf, 2002 ). Noteworthy is the extensive
review article which covers almost every aspect of periphyton ecology (Pandit, 2002,

STUDY SITES

Seven waler bodies were sumpled including rivers { Sury, Indus and Shyok ), a stream
{Burma Nalla), an un-named Ireshwater lake (FLNP*) 8km before Pangong Tso Lake. a
spring fed wetland (Shukiuk wetland) and a brackish water lake (Pangong Tso). The
description of the waler bodies is given below ( Table [ ).

Table 1. Description of the sampled water bodies of Ladakh

Site  Nameofthe Altitude Sampling location Bottom Substrate

No. Water body (m} a.s.l

[ River Suru 3450 Panikhar | Suru valley) Boulders, gravel and saod
I River Indus 3500 Sindhu Darshan (Leh) Boulders and gravel

] River Shyok 28600 Khaisar (Nubra valley) Boulders and gravel

v BumaNala - Tangtse Boulders

v FLNP* 4350  Simbefore Pangong Tso  Sharp edged stones and mud

vi Shuktuk weand 2750  Diskit {Nubra valey) Muddy

Vi Pangong Tso Lake 4200  Westemmost end of the lake Gravel, sand and mud
(Indo - China Border)

FLNP* = Freshwater Lake Near Pangong Tso

MATERIAL AND METHODS

The sampling in different waterbodies was carried oul from 16" 10 27" of
September, 2005, The water samples were collected in one liter polyethylene bottles by
dipping them below the water surface. Temperature. pH and conductivity was recorded at the
site and other chemical parameters were analyzed according to Mackereth ( 1963),
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Golterman and Clymo { 1969) and APHA (1 998).

The periphvtic samples were collected by scrapping the substrate |stones
primarily ) by a scalpel and washing the scrapped material into o tray and finally the washed
materinl was transferred to a container (Biggs and Kilroy, 20H) and preserved in 4%
formalin ( APHA, 1998}, The standard taxonomic¢ works of Edmondson (1939) and Cox
(1996) were used 1o facilitate the identification of periphytic sumples. In order to check the
species similarity between various walerbodies the Sorensen Similanty Coefficient
{Sorensen, |948) was calculated,

RESULTS AND DISCUSSION

The physico-chemical characteristics of water of different waterbodies showed
remarkable differences ( Table 2). All the major ions were found in very high concentrations
in Pangong Tso lake. The reason for high levels of nutrients in Pangong Tso is that it is a
closed drainage tvpe lake with no outlet channels. The water evaporates und the dissolved
nutrients get secumulated, moking the Jake water salty. The accumulation of the nutrients
vear after yvear will result in changing the water chemistry of the lake. The higher values of
nutrients recorded for Pangong Tso are supported by the findings of Gopal er al. (2002). who
worked on the limnological characteristics of the water bodies of SE Ladakh ( Rupshiy),

Amaongst the nivers, [ndus was seen to be nutnient enniched as compared to the other
two rivers { Suru and Shyok), The higher concentration of nutrients in River Indus may be
related to the rock types of its catchment aren and also o the accumulation of nutrients as the
river drains a much larger cotchment arca than other two rivers, and hence enrichment.
Burma Nalla, FLNP and Shuktuk wetland recorded higher levels of various nutrients than the
three main rivers which can be related to the geology of the area and also 1o the higher
residence time of water in these water bodies especially the latter two which results in the
accumulation of various nutrienis.

The various periphyvtic taxa found in the present study are given in Table 3, The
study revealed that there was a considerable difference in the periphytic algal species
composition of the waterbodies (Pangong Tso and otherwater bodies) that differed in
physico-chemical parameters of water, Also the water bodies ( River Suru and River Shyok)
having similar phy sico-chemical properties had similar periphytic algal composition. This is
supported by the findings of Lindstrom e o/ (2004) and Eilers (2005) who reported a
prominent spatial variation in species composition and diversity. which showed a close
correlation with water tem perature and nutrient concentration.
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Compared 0 other lotic water bodies studied, Burma Nalla had a much denser
periphytic algal growth. The low discharge seems to boost the periphytic growth in Burma
Nalla. The statement is supported by the findings ol Reisen (1976) and Albay and Avkulu
(2002). Further, the higher discharges in the major rivers may have limited the growth of
periphyton because of higher shear stress ( Biggs, 1996, Nikora er o/, [997)

All the water bodies studied seemed to differ in their periphyvtic algal community
structure from each other. Every waterbody differed from the ather in phy siographic features
like altitude and stream order and also in nutrient concentration and temperature. Although
Pangong Tso had extremely high concentrations of various nutnients. still the least numbers
(&) of periphytic algal species were recorded from this waler body. Likewise only 12 algal
species were recorded from FLNP. The green algae, Ulotheix sp. and Zyymema sp. were seen
to occur in abundance in low condoctivity waters of Suru and Shyok rivers wiile as
Cladophora sp, was found to grow better in high conductivity waters of Burma Nalla. River
Indus and Shuktuk wetland. Similar results were observed by Biggs and Price (1987)
Kim and Richardson (2000) held that the concentrations of various chemical elements of &
water body depict its trophie state and the primary production in oligotrophic watef bodies
may be inhibited by low concentration of nitrogen and phosphorus. However, the present
investigation revealed that nitrogen and phosphorus are not the only Hmiting factors for the
periphytic algal growth as the shear stress of water and physiography are equally important.

Owverall 54 algal taxa were recorded from all the seven waler bodies ( Table 3) and
the highest diversity was observed m Shuktuk wetland with 25 penphytic algal taxa,
followed by River Indus (21). Pangong Tso lake recorded the least number (8) of the
periphytic algae including one unidentificd filamentous algal xon and one unsdentified
diatom species. Only one species of Cvanophyceae was recorded in the present study
compared to 9 species of Chlorophyceae and 44 species of Bacillarophyceae.

As the sampling for the present study was done in September, 2003, the diatoms
were seen Lo be the dominant algae in all the water bodies ( Table 1), The observations are
supported by the results of Albay and Aykulu (2002) who, in their study, found the disom
taxa accounting a record high of 92.1% ol'the periphytic community in September. Also
Ali er al. (2003), while working on the biodiversity of River Indus in Pakistan, found the
diatoms 10 be the second most dominam group as plankions alier Chlorophyceac
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Table 3. Distribution and occurrence pattern of periphytic algae in various water

bodies of Ladakh
5. No. Periphyton River Rivar Rivar Burma FLWMP  Shuktuk Pangong
taxa Suru Indus Shyok  Nalla Wetland  Tso Lake

Cyanophyceae
1 Oscifialons 5. L 4

Total Cyaraphyceas 0 1 0 i 0 1 g
Chiorophyceas
01 Ciedophorasp i L] i
12 Clostenumsp " " *
03 Cosmanum monomirum * i
 Cosmanumsp * bt
05 Schizogomumisp .
& Wg o ¥ e
07  Uhigifwninsp. e " -
(1] :] zmmgp b e "
08  Urdentified flamant Y,

Tatal Chiorcphyceas § i 4 1 0 4
Bacillariophycean
01 Acnnanihediim arceoanim +
02 Amphigfeurssp, *
03 Amphors sp + + a s
04 Caliesss -+ &
05 Cawinulasp 4
& Cotonemsp +
or wm L L
08 Csoles * *
09 Cymaioplewrasy ’
10  Cymbeils afims + #ih
11 & amphicaphaia *
12 G aspers A ad i
13 G elshuls e L e *
14 C gaewmanni + 4
15 C.lanceol#s bk [Ty d44 L LLd
16 Dadoma elongalum Wi i 44 + a4
17 0. mondimies
18 [ fenus
1“ _ﬂm * - £l
20 Deslomelash *
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Frustula sp

Gemphongma sg e
G, fruncatum

Gyrosmma acumnslinm
Gyrasigme sp

Hanasa seus

Marfyana ag,

Navicuia cryplocaphaio

N rediosa

M. schoenfelgi

Medaam (etdis il

P nohiits

Finnwiang sp

P waris

Sellaphorasp

Slaumongs phosmcaniarmn
Synandra acus

5 uing aw
Tabailara sp
Unnglenhified Deatom specms
Total Becil anogivyCoes )
Total algal species 14
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The Similarity Coefficient revealed the maximum similarity (75.86%) of the periphytic
algal species between River Suru and River Shyok (Table 4). The least similarity (6.06%)
was calculated for Shuktuk wetland and Pangong Tso luke. The physico-chemical
characteristics of Suru and Shyok rivers were quite similar but unlike Pangong Tso and
Shuktuk wetland for that matter, and hence it can be inferred that the species composition of

the periphytic algae is controlled by water chemistry of a water body
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Table 4. Calculated values (%) of Sorensen Similarity Coefficient for various

— walerbodies
River River River Burma FLNP Shuktuk Pangong
Suru Indus Shyok Nalla wetland  TsoLake

River Suru 100 00

River Indus 40.00 %0000

River Shyok 7586 36 68 100.00

Burma Naila BN 4000 J 48 10000

FLNP 3076 3030 703 3846 100.00

Shuituk wetland 4102 M 35.00 2554 3783 10000

Pangong TscLake 809 20 B8 17.39 8.09 1000 808 100.00
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