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Abstract

About fody species of cyanobacreria bclonging to hventy-four genera have been
reponed so far fron S.i Lanka's reservolrs Ofthese. cxcept fo.Mr'.roctstis aeruginosa. S,e
other species are either tare of occur only in small numbers. The composirion of the
ph)loplankton in 2l reservolrs in the Mabaweli rive. basin were examined durins lebruary,
March, 199,1 1() detemine wbether the cyanobacteia exhibit a paticular pattem of
disribution and abundance Of the cyanobacteia lound in rhe Mahaweli fesewors, ihe
SeNs Anabaend occured jn two reservo;s It was dominanr in the Ambewela reservorr
(relaiive inportance - 70%) while in the Kande Ela reservoi.. which is located in lhe
immediare downstrean of the Ambewela reservoir, its relative imporrance in lhe
phytoplankton community was only t%. The relative impofance of ihe genus Mrclo._lslrr
.anged ftom,16'Z0 to 2% and was found in twenry waLer bodies The senus Preudandbaena
was found in four resewoirs with a relative impoftance ranging ffom 4% to,16%
Coelosphaeriun sp. was found in iwo waief bodies but its relative importance vaded from
7% !o l% The genus 1,,,grta was found in one water body wirh a relarive importance of
I % In addition, several other genera of cyanobacteria reporred by others were found in a
few nunbers. Of rhe five major genefa of cyanobacteia. Microc)stis had the highest
distribution and relarive abundance in the Mahaweli river basin. The lowest relative
abundance and drstribution were rccotdeL fot Planktolyngbia The relative impodance of
cyanobacLeria in the phltoplankton assernblase in mosr of the .eservoirs werc found to be
high (>50%) or moderate (25-50%) when total phosphorus and NOiN conients are
relatively Iow Further when the NO:,N conten! ls very low, pH also appea.s to affecr the
relanve impoflance of cyanobacte.ia.

lntroduction

Ph),toplankon conrmunnres in tropical lakes are generally si ilar Lo sumner
comrnunities of temperat€ lakes (V)ryerman 1996) In addition. there is a la.ge number of
hopical taxa including pantropical and r€gional enlemic elements (Vwennan 1996). A
majoflty of slrtuce wate. bodies in thetfopics are eutrophic althoush h),Dertrophic condirions or
the occurence olalgal blooms are also not unusual (Hutchinson 1973). The generaily accepted
phenomenon is tha! fie occurence of cyanobacteria or blue Creen bloons is risgered by
nutrient enrichment G:Iutchinson 1973) Eutrophlcadon is d impoiant jssue in limnological
research, and Lhe globalscenario rs that most ofthe su.face watef bodjes are being subjected ro
culluml eutrophication Nevenheless. knowlcdse on hlpeirophic phenonena is still scarce
(Banca & Mur 1980) Funher, ecophysiolosy of bloorn lomins plmktonic algae is poorly
understood (Alvarez-Cobelas & Jacobsen 1992)

In Srj l,anka, a dense dark grcen bloom of Sttulda sp a Microq,sth aerugtnasa
co-exists in the Beira Lake (Colombo Lake) since lhe early erghties (Hin'rbur€gana 1998).
The Beira Lak€ has now become a nuisance water bodv wilh no aestheiic value because ofrhis
b loor .  l r  wa" a" ,umed 'har  ,he deeper t lCl .a ld rc 'erorr :  con.r ru. red In r \e l \ lahrqel i  b6rn
for the generation of hyd.opowerare le{sr susceptible for h)per eutrophjcation, alrhough a
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dense thick bloom ofMr'.rd.r'sti ae?zg'ros4 covered lhe entire Kotmal' reservoir durrng the

dN sDel l  o f  1991.  The'Kotmale Bloom'h# ser ious rmpacts oD operut ional  act iv i t ies but

J- iaobear"J eradua, l r  +. rh .he rcr  morroon" l  ra i t  l  I  conra ' r '  "  \Jn J l

4. i ; ' ,  "a t ' i t * -o- ,  *  ta  ia  .can. ,ed .n l  e  Pa,"krda .  \ rmudm $ Ih rhe o l 'er  of  rhe

second iDte.monsoon in 1993 and i! also disappeared u ith the r€lea's€ ofwater 10 the conmand

area during lhe Maha'cultilalnm season furtheL, a perennial bloom af Micrccfstis

aerzgirosd ha-s been obsewed rn asmall irigation tank called Kuda Sithulpahuwa in the Menik

Ganga basn (Dr L P Jayarissa pers comm) Pachv distribution of rv'clocrtlrs scum m

rmsiuon 
"ro 

\ ,droo uer
f ta inobare,a l  6 l^0; .  reJed d ound rhe /o la  $ete " r t r "nd ,  n j  n  b lue-Freen a lgar  Jr" r rs

i " ' a  ' n . r  r " . r , d .  p r o d u c e  r ^ {  F  ' r d } d  \ ' r  l q o \ )  l r  r a a "  r .  o o t n e ' r 7 e d  r l ' d r  t e

ma.\  norLa, ,D J\  A\^bphon,qoJoa z/ l  ar .a '  r r ' re  '^u her  b6r l  or  rhe

Pamkrama Sumudra (Dumbutulu \cwa) in Junc 1998 wls due ro the toxin produced bv a

cyano bacteria. rwc,?.rJl/.r acru.qrrord (Anon 1998)
Se\,efal studres havc been canicd out on thc svstematics ofph)4oplankion algae in Sri

I-ankan surface waters (Wesl & Wesi 1904i A
1907r Crow l92la.  b;  Hols inger  1955:  Foged I
l99li Rott & Leuenverser 1994) l hcre a.e t
the Mahaweli river basin ie, ancienr 'r'ganon

"nd h\d Doser ar . . rotd}-e re.er lo i r '  \ "1 '  ruLre
Iodai .  rne.e r ran-madc *" rer  bodre '  *  -h fcr  r r ref -col lec ed 3 la l '  dnd \af fe l '  lL \e

fonn;d a sonrewhat soph$ticated and complicaEd hvdrological nct wolk in the Mahaweli rrvet

basi r  .  Ine Dre c , t  \ rua\  e(onr leo r l  .  .unrpo ' r r ior  o l  pn\r" f  dnk.or  i l  Nenr\  "ne 
'u ' ldce

"rer  
nodie '  n  \ ,  \4aha\ ' .  ' r \er  ba\ ' r  11 s i  lankd '  de lerm re $het l 'c  lhe

cyanobaclena exhibns apanicular sire-sP€cific pattem ofdistribuLron and abundanc€

Mrt€rial and Methods

,  l ,e  sar<r  bodie"  in  $hL f  rhe ore 'err  Jud)  q3 ' ,  dmed ̂ u r "pelha u r r '  f ie-a l r i r rde

ca. .hrnerr  drea mear depl \  Ta\ 'nu.  Jepr l 'ard 'u ld.e area ' re gr \en I  ldb le l  5anpr '19

i" . t i * .a  '  n 'd  l ,bruary ao4 
" ]d 

$a '  'orp lered 1 Mdrch lma $ h r r  Lhe lF 
, r r teF

mor $o , .  ,  ne DH and e le '  r i l " l  co.d lL r : \  r r )  r ' re  TeaJred L ' rng Ho'  ba pH nerer  {  Lvroocr  11-
- .  

D,  and len$d) \  oraucr ' ! i^  \4( ler  rModer4u-0r  'e 'pec.re ' )  ?hi ropld l ron snD e '  qe e

. o l l e . e d q i L n a \ \ . r . o r n l P l d n k o r \ e r L ) ) u m m e s h ' i / . ) l r o n  f e  c e n t r e  o l  e " ! n  $ r r e r  D o o y

and iTnedid 'e)  ' ' \ed i r  { '  l " f ra r r '  $drer  'd f foe '  sce a l 'o  o l 'ecLeo Fon.ea^l 'uarer

bor : r  and ua ' rzed 'or  roul  nho'p l 'oroL '  r  rmle- l ;Fo"en TAPILA lo8- \  and hrorooh\ ' l  "
c"n ienr .  rvar l i '  / /  11.  .o8nr  ;1 lhe aburaroD Ph)roo ankrof  'oe ' ie '  \ 'ere eramrnd Lrng an

OlvmDUs Stereo Microscope at 10x, 'l0x an(
grven by Abela\  ickrrnra ( la7a I  Rof t  l lqSl )  a l
th< Ldenrificahon of phyropl$ltof Quanht

l. re species with the highest abundance beng

iLf; ;li?::i"*'ff"lllfL]ank'[on 
commum'|v rn

RR: ((I R n,)/ N,) (N/ NJ

where, R, = rmk ofthe id genus;
n : number ofreseRoirs with fie rank R;
Ni= mtal number of resenoirs with specres r:
N ro|2 lnumber of .e.e1oi \  \ rLdied.

The species u/i!h the lowesr RR was considered lo be the mosl widelv distributed and abundant

specres in rhe Mahaweliriver basin
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Fig 1 Map of the Mahaweli nve. basin rndicating rhe
numerals represent individual reservoirs indicated in Tables
.iver basin in S Lanka in relation to .est ofthe island

2l resewoifs studied Arabic
1-4 Inset shows the Mabaweli
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Table L Altitude, carchmen! area (CA), reseNoir area (A), nean
maxirnum depth @-* ) ofihe lwenry one rese oirs studied-

02 Bowalenna
08

a7

d€pth (D,.",) and

1 9 . 1
23.2
6 . 1
t 2

6 . t
t z2
8 4

9 0 0
9 !

26.t' 7 6

i l 6
21.3
6 J
5 9

E0.0
6.5
6 i

98.0

03 Dambarawa
04 Girital€
05 Hasalaka
06 Hepola

08. Kotmale
09 Kalduli,
10. Loggal Oya
ll Maduru oya
12 MapalGda
l l  Mnne )a
14 Nalanoa

17 Rantambe
18. Randenigala
19. SoEbora
2C. Ulhiiiya
2i Victorta

1 7 1 0'703

6 5

96
1 0 5
9 6

59
9',]

205

240
91

4 3 8

10
oz
29
8 1

2 5 0
453
08
24

'72

15,1

3 i
62
28
3 l

i07
341
308

8 6 8
43

1.374
t '764

6280
186

255C
304

2266
121,:
400

i35C
445

221A
2274

8 4

7.0
3 i
3 0
4 9

268
4.1
4 5
9 5

5 3
4.9
5 . 3
l 9

3 6 . 6
3. i

3 0 . 5

R€sults

The drainase basin of tbe Mahaweli River and the iocations of tlventv-oDe water

n"a i . .  . *a l i i  . .  . f i "w in  r ,p lsomeba' i .  l rmn. 'ogrcal  characreNrrcs o- l  rhe 2 l^wate l

b o d r e .  e x a m i n e d  a r e  g r \ e n  r n  l d b l e l  l h e s e $ r ' e r b o d i e ' a r e l o c a l e d r o l r o u m r o r b u u F
uitit.'Cioul g.Ot.nt ;iftIn a wide geo clmatic range Electrical conductivitv showed a

significafi ;crease wlth decreasing altinrde (Table 2) In contrast' the Ntrients (i e total

oh-osphorus and N- nitrate) and algrl biomass in rcrns of cl orophyll_a conteDts did not

ifr."i *.it an ahitude associrted ;hange With respec! io mean and maximum depths"

hy&opower reservoirs were relatively deep with hrgh &awdown compared to dowDstream

ir ration reservoirs.
lhe -e lat r re aounoance ofmajor  g 'oups ofph)roprankron found'n f ie  ) l  Mahasel :

reservorrs examined du ' ing !h i .  \ rudv i " .hown in Table I  Cvanobacrerra 'pecre i  sere Iouno

in a l r  $arer  bodier  ercepr  for  rhe Hepola re 'e^oi '  rhe Ambe$ela

located in ihe highest altinrde. bad the highr
ph),rop lan I ton assemblage Pimburefie$a rcse
had the second highest percentage ot cy€noDa
It '"!as interesting io note that the rsnoe Ela
the Anbewela reservoir had only 3% cyanoba
21 Malnweh water bodies studied, onlv four I

ilo" of lhe ph)'lopladaon comrnuniry of lhe
€d sub waler"hed ol lheMaha$el tu!er bJsrn
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lable 2. pH. FrecLdcal Conducrr\ i ty in /S r l |^r .  rorar pho,phorou. rrp in _g I  r .  nrrrale-
nir-ogen rNO -N n Fg l '  I  and Chloroph) l l . r  ((  hl-a rn ue I  L) of  rhe 2l  rcseruo.n.

NOi N Chl-aIPpti

25
0Z Bowatenna
01. Darnbarawa
04 Giriral€
05 Hasalaka
06. Hepola
07 Kan-Ela
08 Koimale
09. Kaudulla
10 Loggal Oya
1l Maduru Oya
12 Mapakada
13. Mi.neriya
14. Nalanda
15. P'Samudra
16. P' ftewa.'
17 Rantambe
18. Randeni-qaia
19 Sorabora
20. Ulhitiya
2i Viclona

E 3 8
7 t 9
8 . 6 1
8 1 7
7 7 0'7.84

6 9 8
6.10
8 . l 3
1.06
8 . 1 0
I 5-?'7 .J 1
1 . 8 2
7.93
8 . 8 1
6 6 3

7 . 9 1
8 6 9
7 4 1

24 3 5 20
03
20
28

1 0
05
o'7
t2
l l
3 5
1 2
1 2
06
05
60
09
t2
1 2
t 0
l i

4r '72

26 03
75 50
4 t  1 4 1
26 91
0 7  2 2 2
0s 366
s2 02
t4 93
28 06
86 05
26 83
3 4  2 1
t9 28
48 03
20 130
22 130

106 13
29 20
24 30

8 5
l l 2
1 8 0'71

90
l l
43

2 1 0
84

t17
106
98

132
1 3 5
224
75
84

t12
99
5 i

' faaa(rama Samudra: tr Prmbur.flew,

Table 4 depicts the rclative imponince of main genera ofphyroplankron in rhe 2t
Mahaweli reseNoirs studied. The cyanobacteria ee s Pseudandbaend was found in 4
reservoirs with Dercentage abundance ransing from 4'/r ro 46y. The pbroplankron
cornmunity in tbe Ambewela reseNoir was dominaredb.! a. Psadanabaena sp (70"/o) whjle
it was 44% of the total phtoplantton assenblage in rhe Pirnbureuewa reseruoir. The
pop\larion of Pseudandbderd rn the Kande-Ela fesefloir, which is locared at the irnmediate
downstrcam of the Arnbeweia rcseroir was l%. The Dambarawa resenoir had rhe hishest
M;cto(,sti, population t4or0, corrp,rred ro lhe orher water bodier fhe relau!e abundanie of
genus Mlcrocrrln ranged f.om 2% to 46% bur it was found in 20 warer bodies except in rhe
Hepola Oya rcservorr Coelosphaetiun sp was found in two water bodies (ie., Minneriya
and Ulhiular and rr \Jeldr i \e abundance $a. loo in Llh iya dd -0" in Vinneriya
Planlnalynghia sp was fornd only rn the ciritale reservoir with a relative abundance of l%.
In addition, several other genera of cyanobacteria repofted by orhem (Roti 1983; Ron &
I-enzenvereer 1994) were also found in some rcservoirs, bur in few numbers which could be
ranked as rare species The values for relatNe ranks for major genera of phlropla*ton in rhe
.eservoirs studred are given in Table 5 Of the five major genera of cyanob&teria found ln
the rcservorrs Mi.roclsr6 vas the most widely distributed and abundanr ge.us.

The relalionship ofNOIN content and tofal P content in the reservoiG shrdred are
shown in Fig 2 Th€ rcservoirs where the relative lrnpoianc€ of cyanobacteria is hjgh
(>5076), or mod€rate (25-50%), are concenrrared in the lower left regron in the Fig. 2
Nrhnda re.enoir  In which rhe relal ive rmporunce ofclanobacler ia i \  Io$ r  2500) ajso t ies
In rnrs regroh or rhe r lgure.
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1 2 0

100 150 200 251)

NO-3 -N (Pg r')

Fi$re 2 Pefcentage occrinence ofcvanobacteia in relarion ro NO I N and total phosphorus

".ii.rt, 
rn'ir," ..,il"i." studred ({, occunence of cvanobacteria <25% low o; 25'50 %

moderate ^ and >50%high - i

Table 3 The relative imponance ofmaior phlaoplankton groups in the Mahaweli reservorrs

siudied

Zygnema- Dratomo- Dino'

02. Bowelenna
03 . Danbarawa
04 Giriiale
05 Hasalaka
06 Hepola
07- Kan-Ela
08. K?udulla
09. Kotnale
10. Loggal OYa
11 Maduru OYa
12 Mapakada
13 Minne.iya
14. Nalanda ,
15. P' Sam'lgra
16 P itewa
l7 Randenigala
18 Rantambe
19 Sorabora
20 Ulhihya
21. Victor ia

05
50
1 9
04
00
03
0'7
22
05
4 7
2 l
50
l 3
2 7
5 9
06

0 8
21
26

1 8
04
5 2
02
04
00
t 3
00
0,1
0 l
00
03
25

03
02
0 l
04
00
00

6 1  0 0
05 00
25 00
14 00
02 00
12 00
78 00
06 00
08 00
0 l  0 0
02 00
8 1  0 0
04 53
09 00
37 00
00 0t)
08 00
85 00
0 l  0 0
08 0i)

t 0
34
0 1'71

90
8,1
00
69'79

4 8'72

00
00
00
0.2
92
85
0 l
65
63

09
01
0 5
04
04
0 l
03
03
04
03
05
03
02
09
04
0 l
05
02
03
03
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Di \ fu\ t iun

l ) ,prcal \ '  ph l toplankton communi t ies In Lropicat  lakes are dominated by
cosmopor€ taxa a loDs \ r idr  pantLoprcal  ra\a in  lou, land lakes and norrhem montane
specres ! r  hrshland lakes whr l .  sp.crcs wirh rore rcsrr i . red drsrnburron usuat ty  occur  in  lo ly
densr l ies (Vylemran 1996) Ofabour 1700 ta\a recordcd f io 'n  lndo Malaysran and North
Aust .a l ran regions.  mr jor i ty  is  compnsed o l  ch lorophyres (619/o) .  cspeciat ly  desmrds (S?%).
dratoms ( l99i l  and b lue grccn a lgae (6 ' l l ) )  and thefe is  onl ) r  x  snra l t  number ot '
phyroflagellates(Vyvennan 1996) The resul$ of thrs sludy clcarly sho\a- rhat the relaLi!e
impo(ance ol clanoba.tena m the phytoflankron community va,res 1;om rcsen,oir ro
rese. lorr  i rcspect jve of therr  gcographical  locaLron and hydrologjcat  regimc Lvcn ad. jo in ing
reseNorn recervrns outflo\L of the upsL.canr resenorn had a conrplefely differenr spectrum
ol phyloplankton The occuncnce of clanoba.tcria has been aLrnbukd nrainl! to nutrient
ennchmeDt (Hutchsrnson l97l) Sirnilafl,v- artempts have been rnade lo corclatc rhe
occurrence o l  cyanobacter ia to catchment .har .creosrrcs and land use changes (MarrrD
1991) The ge|erally accepted phenomenon rs that nirfogen linnted aquaLrc cnvironmenls
p.omoLe thc gfowth ofcyanobactcria when phosphorus is nol limired Howev€r, thc resutrs of
lhrs srudy show that  n i rogen l imi tat ion is  nor  dre only facro.  that  promores the g(^vrh o i
cyanobactefla nr eutrophic tropical lentic ecoslsre,ns Ir rs rnreresLing to note rhat the brghesr
relatrvc nnpofta|ce ofofcvanobacreia if rhe ph)rropldnkron communiry occurs rn Arnbeweta
.esenoir whrch rs locatcd ar the highesL altitudc and the nexi highest value lvas .ecorded m
Piinburelteua resenoif which rs a lowland i igatron taDk in thc dry Tone However nr
PrmbureLtewa rescnoir. the n]osr abundrnr species -ias differerr fto,n rhat oIA be$,ela

Tab le 4 Relar ve imponance o I rnajo. phyrophnk ron genera tbund in Lh. Mahaqeli rcsen orrs
studred C),anobacleria specres are highlighted lnlk .lnk^tradetnus: t\rlc - Autdcoseridi
Clos Clotteri,tl: Clsp Caelasphdetirn, Clst CLosteriun: Cosn C,s?,a/tu,,; J)icl
Dict.rosphaeiun; Golr - Galehktna;M.la Melasird.M;.t Mi.rc.rstisPedi Pedtuntuml
Peti Peri.lin iun; Plyn Planhalwgbii;Pdab Pseuddndbdena: Srta Statrastrun; Synd

\ a r e  b o d ]  , . l i e o r r . \  
" l p t ) r o p d r  

( r o , g c r . r .  O r t . n

02 Bo$,etenra Aulc61 Pedi  l8  Clos05 Stra05 Mic*  0:  09
0l Dambara$a Micr46 Cosm l,l -Aulc 05 Pedi0,1 Pdxb 04 A7
04 Gin la le Pedi52 ^ulc25 Micr l !  Clos01 Plynot  05
05 Hasalaka Closm 65 Aulc14 Slr r12 Micro4 Pedio2 04
06 Hepola
07 Krn Ela
08 Kadul la

Cosrn 77 S||a 13 Pedi 02 Aulc 02 Dict  02 0,1
Cosm 8l Aulc 12 r{jcr 02 $dnb 0r Stra 0l
Aulc 78 Pedi l0 Micf 06 Anks 0l  Synd 01

09 KoLnale Clos 5.1 Mi{r :2 Stra 13 Aulc 06 Cosm 02
l0 LoggalOya Cosm 67 Srra L2 Aulc 08 Mi{r05 Pedi0.1
l1 Maduru Oya Cosm4E Pdab ?4 Mjcf 23 Pcdi0l  Aulc0l
12 Mapakada Cojn 65 fdicI 02 Stra 05 Aulc 02 Clos 02
13 Mrnnenya Aul.8l  al lsp 07 Micr06 Pedr03 S),nd0l
1,1 \alanda Pen 5l  Pedi 2l  Micr l3 coln 0,+ Aulc 04
15 P't lewa- Pdab 44 Aulc 17 Micr lJ Pedi0l  Cosm 0l
16 P'  Samudra Pedr 16 Pd"b 16 M;cr i l  coln 09 ALrtc 09
17 Randenisala Cosnr8l  Stral l  Micr t f  pedl01 Drct0t
18 Rantanrbe Cosm 75 Stra l l l  Aulc 08 Micro4 pedi01
19 SoEbora Aulc 85 Micf 0g Pcdi 02 Anks 02 CIos 0l

0 l
03
0l
04
03
05
03
a2
04
09
0 1
05
02

20 VicLoria Si.a, l9 Cosm 1,1 Micr 13 Clsr 13 Aulc 08 0l
2l  Ulhi l iya Uosm60 Micr 16 Sra05 Aulc05 CIsp0t 0l
* ParakEnra Sarnudraj *+ Pimburerrewa
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Table 5 The relalive rnnks (RR) of m aj or phvroplankton genefa in the Mahawelj rivef basrn

Geirus- Ankistrodesmus
Dict)'osphaeitn

Family: Cyanophyceae

Coelasphaerium
PIanhal)' n ghya
Microcyrti\
PseudunobaenLr

Family :Dinophyceae

Family: DiatomoPhYceae
Genus: ,l lacosetra

Synedro
Family Zygnemaphyceae

Cosnarium
Staurasrrm

00
02
00
05

00 00 00
00 00 00
00 00 00
02 03 02

0 l
0 1
00
03
00

00

00
00
00

00

00

0 t  0 0
00 0l
00 00
01 04
0 l  0 2

03 0,1
00 00

0 1  0 1
0 0  0 l
04 0l

02
00
a2

3 9 3
1 4 6
41.6

0 l 00

05
00

0 0  2 6 3
0 l  1 6 t
0l  94 5
0 l  3  2
0 1  8  2

0 0  2 1  0

0 4  3 l
0 2  5 2 5

l 8  4
1 8
5 l

02
0l
01

02
04

04
00

0 l
08
0 l

Al\are l  Cobeld.  Pr  c /  ( loq4)  hrrenp(d ro c\p d n r f (  aoLndarce and d i ' ' ib-ur ior

o l  ohl loDlankLor specie\  In  derp and ' f " l los ualer  bodie\  'n  re l r r 'on lo  drne 'enl

;#" i " ; ' : :1 ; ; ; ' " . i [ '  . ' ' cs  L 'ne mr, r , \d f ia  e 'e 'hniqJe '  \4ur" \df 'a 'e  ' rau ' r 'carrerhr iques

n a r e  p r o r e , l  r o  b e  a . i r b e  " l  n r  r r  '  L d \  o l  "  o l o s r c r l  \ a r r t b e  r r r r u e n c e  o n

D n \ 1 o p  a n \ r o n .  o n r m L r  r )  d y n a r i c . r V r ' r ' " / d  
' 6 8 0  \ d l  I " n p e r e l r  r o l  l o o ' l :  A l v d r e /

(  obelas e/  l r / .  lqr )4:  Romo & Tongercnt  lqg5) .
AlLofd i rs  to l l 'c  pre.enl ' rudv,  Iheal  l lde mean dep' f  namLndcprn e\ rn lo i

he.aLchmcm arei  and e le.Lr ica l  (onducr i \ r r !  J fpe ' r  ro ha\e 10 srgn"rcant  ' r recr  on me

relau\e mDortance or  c \d,ooac 'c  ra n 'h(  of !1oolanl r 'n  Lommunr0 ho$ever r \u _\

..","",- .; Dho'Dhoru. currenr and pLI "crrng 
logerhe appear (o JrecL rre rcranve

imponance ofc laro lacrena in rne phy ' topl , :nkLon r*emhlape rn lhe 'e re 'en orr \

Concenm.ror  q rn muuerure c h igh re 'ar ' 'e  imponance '  n5"r  of

c !anooacrer , r  In  he toqer  ler  regon o l  l rg  :  Indrc"re '  rhdr  ' { ien No \ .  aro, IoEl

o ' t 'o 'ohoro, , .  .untenr '  d fe h ig l 'er  r t ,1  8 l  ug I '  r ld  48 Fg '  re 'pe ' r "erv rne rcra 've
,- -^-^-^-  ^ '  i -  l^ r  H.*ete.  !n  \a l "nda re 'e o i r .  a l lhough the \U \

than ihe above values, the relative abundqnce
Lt the NOr -N contenl rs ve'-l low (21!g I ) in

xith simila' or lowef NOr -N content are consldere'l'

this reseworr has the lowest pH. Therefore it appears that jd addilion to NOr -N and total

i l . , i i i i i",. ."-"i.; i . pHliS r, ' i* ' ..n*id" Ihe 'cr"r'\e rponan'e orcvdnoba're't
i .  r r i  oh, too,ankron communrr i  uher  \Lr ' -N ' '  \eD ow
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