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PLANKTON DIVERSITY 1-'1 CIMA~UK RIVER, WEST JAVA 

(Keanekaragaman Plankton di Sungai Cimanuk, Jawa Barat) 

Set yo Budi Susilo2, Djadja S. Sjafei3 and M. F. Rahardjo3 

ABSTRACT 

A stmlv on plankton abundance and diversity was conduded in Cimanuk rivcr in 1999!2000 from the 
hcadstrC(1I11 (Garllt area) down to the cstuary (lndramayu area). The objectives of this dudy wen: to identity 
some plankton community paramcters and assess fcrtility or tropic status and pollution lew I ofthc rivcr water 
based on its plankton eommunitv condition, Twelve samplmg statIons were chosen along the river. At each 
:;tation, the water was sampled (hree times; which were in August. Odober, and January, (0 represent three 
dilTerent seasons or the ycar. The results of this study indicate that, in total, the number of phytoplankton 
genera t()Ulld in Cimanuk river was 63, In addition, then: arc 23 gcnera of zooplankton constituting six 
classes In term of phytoplankton composition, Cimanuk river can be assumed 10 Hot having significant 
pollution pressure yet Spatially, plankton abundance in Cimanuk river follows a patkrn of "low - high ­
10\\" from upstream to downstream, Seasonal difference could onlv be seen :;ignifi(;lHltly in lower part of the 
rin:r (Indrama\u area), In cHeh segment of lhc river, there WilS no ohvious difference among stations. Refer 
to the plankton ahundance ClI11alluk river can he calegorized as ohgolrori(; to mesolropic water. Analyses of 
diverslt\'. similarity. and dOllllllHnce indices of phytoplankloll also showed thai Cimanuk river has not been 
polluted slgllllicallll\ \ cl 

Keywords plankton. ahundance. dlversll\" Cimanuk. rivcr. fcrlilit\, pollullOn, seasonal 

ABSTRAK 

Suatu studl kntang kchmpahan dan keanekciragaman rlankton tclah dllaksanakan dl Sungai Cimanuk 
palla tahull I')')') ::!O()() mulai dari hulu sungai (Jacrah Garul) hingga cstuari (dacrah Indramayu), Tujuan pc­
nc\ttian illl adalah untuk mcnilai tin!,!kat kcsllhuran dan penccmaran sungai tcrschut herdasarkan kondisi ko­
lllllllllas plankton, Dua belas slasillll pcngamhilan (;onloh dipilih di sepallJ<lng sungai inl. Pada sehap stasiun, 
air sung,li dramhil conloilnva I-.a II \ailu pada hulan Agustus. OktobcL dan Januari, untuk dapal mewakili 
\iga musim yang nerhcda pada tahull lcrsebut. f1asd pcnditian ini llIcnunjukkull bal1\\'a seeara total jumlah 
gcnera fitoplanklOI1 yang dilcmukan di sllngai ini adalah 63 genera, Semcnlara itll terdapat pula 23 gencra 
llloplanklon yang lcrmasllk dalam (, kclas, Dihhat dari aspek komposisi tiloplankton, Sungai Cimanuk dapat 
dik:ililkall bclum mcndaralkall IcLlIlan pCllccmaran seeara nvala, Secanl spasial, kelimpahan plankton di 
Sungai Cimanuk mcngikuti pella "r(:ndah-linggi-rcndah" dari hulu kc hilir. I'crbedaan muslm hanya terlihat 
sccara nyala dl bagian hilir sungai. l'ada sellap bagian memanjang sungai, tidak lerdapal perbedaan kelim­
pahan anlar slasil1n. Dari aspek kelimrahan plankton, Sungai Cimanuk dapat dikatogorikan sebagai perairan 
oligotrolik hingga lIlcsotolik, Analisi, lcrhadap indeks-indcks keanekaragam(Hl, similaritas, dan dominnnsi 
fitoplankloll juga mcnullJlIkkan bah\\<J Slingal Cimanuk bellirn tcrccmar sccara nyata. 

Kata kund. plank.lon. kclil11palwn. kcanck:iragaman, SUllgai Cimanuk. kcsuburan. pcnccmarall. lllllsilllan, 

INTRODUCTION 	 Plankton is the lowest organism in the tropic 
cham stmcturc of aquatic environment. Phyto­

Plankton is motionless tinny organism 
plankton is a primary producer in various aqua­

living in the water column. Plankton cannot 
tic environments due to its quantity. Therefore, 

swim or has limited ability to swim so that its 
plankton or phytoplankton in particular is very 

movement depends on the water current Plank­
important organism in waters including river, 

ton is divided into two maJor groups namely 
The positive relationship between fish product­

phytoplankton (plant) and zooplankton (animal), 
ion and phytoplankton abundance has been stu­
died intensively (Boyd, 1979). 

Diterima 6 April 2006 i Disdujui 21 D"s~mher 2006. 
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!logOL B,)gllL than 60 fll11) (Reynolds, 1990), Nybakken (1992) 
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classified plankton in the same base mto 5 
groups, which are megaplankton (more than 2 
rnrn), macroplank1:on (02-2.0 microplank­
ton (20 11m - 0.2 mrn), nanoplankton (2-20 pm), 
and ultraplankton (less than 2 pm) (see also 
Michael. 1994) Nybakken (1992) also catego­
rized plankton into two groups based on the 
water current where it lives, which are limno­
plankton. plankton Jiving in stagnant water; and 
rheoplankton, plankton living in the flo\l,dng 
water. TIle same categorization can be found in 
Davis (1955). Another plankton grouping based 
on the environment are limnoplankton (in stag­
nant water), meroplankton (in flowing water), 
haliplankton (marine plankton), and hypalmyro­
plankton (plankton in brackish water). 

Generally, phytoplankton IS as a single 
cell. colony. or filamentous. Fresh water plank­
ton generally consists of filamentous (flagellat­
ed) plankton and colonized plankton (Ruttner 
J 973) Fish usually docs not like the filanlent­
ous plankton and therefore dominance of this 
type of plankton does not mean much to the fi­
sheries (Basmi, 1987) 

Plankton cOlllmunity dctennincs the health 
of river ecosystem. Fertility or tropic status, 
pollution level. and stability of aquatic environ­
ment may be reflected on plankton community 
conditIOn (Nauhta e{ aI, 1993; Parsons e{ aI, 
1984; Lewis. 1974). This study is about to show 
the condition of plankton community in Cima­
nuk river as measured in three different seasons. 
The objevtives of this study arc to identifY 
some plankton community paranleters and as­
sess fertility or tropic status and pollution level 
of the river water based on its plankton com­
munity condition. 

Cimanuk is one of the six major rivers in 
West Java, (the others are Citarum. Ciliwung, 
Cisadane, Cimandiri, and Citandui), flowing 
from hilly area of Garut, the Cikurai mountain, 
passing through Sumedang and Majalengka 
areas, and ended in the coastal area of lndrama­
yu (the Java Sea), The length ofthis river is ap­
proximately 175 km with the width varies from 
about 6 rn upstream to about 150 m down­
stream. Fisheries activities has been conducted 
in this river for a long time. The river has given 
much benefit for nearby people. However, re­
search on its plankton community and its tropic 
status and pollution level \\as still rare. This 
was the reason why this study was conducted. 

Plankton community condition reflects the 
water quality condition and knowing the plank­
ton community condition may assume the con­
dition of water quality. This paper basically is 
about to infer general condition of water quality 
of the river based on the fact of plankton com­
munity condition. It is intended to see from the 
plankton community condition as a biological 
indicator of aquatic environmental condition. 
Detail relationship between plankton communi­
ty and water quality parameters will not be dis­
cussed in this paper and outside the scope of 
this paper. Water quality condition in Cimanuk 
river has been reported and discussed by Susilo 
and Syafei (2006). 

MATERIALS AND METHODS 

The study was conducted from June 1999 
to January 2000 in Cimanuk river, including its 
major tributary, Cipeles river or "Sungai Cipe­
les". In this study, the river basin was divided 
into three segments (areas) from upstream to­
ward downstream, which were Gamt area, Su­
medang area, and Indramayu area. In each area, 
four san1pling stations \,,'ere chosen. The sta­
tions were named referring to the initial area 
names, which were G I, G2, G3, G4, SL S2, S3, 
S4, 11,12,13, and 14. Station S2 was in the tri­
butary and the I' stations located downstrean1 of 
Rentang weir. Consequently, plankton commu­
nity of the I' stations may not relate directly 
with that of upper stations. Figure I shows the 
locations of the stations along the river. 

Some important plankton community pa­
rameters were analyzed to reflect the temporal 
and spatial differences. Samplings were done 
in August 1999 to reflect the condition of dry 
season, in October 1999 as a representation of 
transition sea.<;on (early wet season), and in Ja­
nuary 2000 as a representation of wet or rainy 
season. About 100 It. water was sampled and 
filtered from the river using plankton net No. 
25. The sanlples were then preserved with lu­
gol solution for further analyses at the Labora­
tory of Hydrobiology, Faculty of Fisheries and 
Marine Sciences, Bogor Agricultural Univer­
sity. Plankton identification was based on Ed­
mondson (1959) and Needham and Needhanl 
(1963). 

Plank1:on abundance or density was cal­
culated using the following formula: 
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served, V, = volume of sample "vater (ml), Va 
volume of original water filtered (It), Oc = area 
of cover glass (mm\ Op = area of objective 
field of microscope, E = volume of one drop of 

N abundance (plankters/lt), n = calculated water (ml), F = number of objective fields ob­
num-ber of plankton of all objective fields ob- served. 

N 

MJlp 6F CIUAMUK 
WATER,HED 

N 

L!fJENP! ( 

_·";'·;';.:III'inerUwild ~i 
~~~-~ :.R~.HI" 
-···,~bGlllllr 

"~.:~~.' .. ..... , tIlRr:01IIll 
• :lba,~mItoli. 

Figure 1. Cimanuk River Basin and Sampling Stations. 

Diversity and similarity or evenness in­
dices were based on Shannon-Wiener fonnula: 

k 

H' -LP,lnp, 
1 

S=~ 
H max 

H' diversity index, S similarity or evenness 
index, PJ proportion of species i-th to the total 
plankters of all species (n/N), Hmax maximum 
diversity = In k. 

Dominance index 
the following fonnula: 

k 

D L~ 
,=1 N 

was calculated using 

D dominance index, ni = number of plankters 
of species i-th, N = total number of plankters of 
all species. 

RESULTS AND DISCUSSION 

Species richness 

The study shows that species richness of 
phytoplankton increases downstream. It is found 
24 genera of phytoplankton in the upper stream 
of Cimanuk river (Gamt area), 36 genera in the 
middle stream (Sumedang area), and 55 genera 
in lower stream (lndramayu area). The same 
pattern is found on zooplankton genera. Plank­
ton genera in Cimanuk river can be seen on 
Table I and Table 2. 

The number of ph}10plankton genera 
found in this study is higher than that found by 
authors of PUSDI-PSL-IPB (1979). They found 
only 18 genera in the upper area, 16 genera in 
the middle, and 6 genera in the lower area. 
Thus, the spatial distribution pattern of phyto­
plankton species composition found by authors 
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of PUSDJ-PSL-IPB (1979) is different from vironmental change in the source or origin of 
what it is found in this study. They found that plankton during the two periods of sampling. 
the number of species decreases downstream As already known, plankton in river generally 
\vhile this study's finding sho\vs on the con­ comes from ponds, lakes, reservOIrS, or other 
tral),. It seems that it probably has been an en- inundated area. 

Table 1. Phytoplankton genera in Cimanuk river 

Area (segment) of the river 
G a ru t Sumedang Indramayu 

Bacilhlriophyceae Bacillariophyceae Bacillariophyceae Cyanophyceae 
I /lsterionel/a I Campvlodiscus I Aslerionella I Anabaena 
2 Cocconei,\' 2 Cocconeis 2 Cocconeis 2 Aphanocapsa 
3 C.:Vclotel/a 3 C)clolella 3 Coscinodiscus 3 Coelosphaerium 
4 Diatoma 4 Dialoma 4 C'yclotella 4 Aficrocystis 
5 A/elosira 5 EUl10lia 5 Diatoma 5 Oscil/atoria 
6 Navicula 6 Gomphonema 6 Fragillaria 6 Phormidium 
7 Nitzschia 7 Melosira 7 Golenkia 7 Po~ycystis 
X Stauroneis 8Vavicllia 8 Gyrosigma 8 Ril'u/aria 
<) 5,:vnedra <) .\'itzschia <) Melosira <) Tetrapedia 
1() Tahellaria IO ,",'tephanodiscus 10 lliavicliia Xanthollhyceae 

ChhU-OI)hyccae II Surirella II Nitzschia Ophiochytium 
I A nkistrudesmus 12 S:vnedra 12 Stauroneis 2 Trihonema 
2 Chaetopora 13 Tahellaria I3 Stephanodisclls ChrysOI)hyceae 
3 Closferilll1l Chlorophyceae J4 Surirel/a .~ynura 
4 ( IOl1afozvgon 1 Cladophora 15 ,~:vl1edra Dinophyceae 
5 Alicrospora 2 Closterium 16 Tabel/aria Ceratium 
6 l'ediastrulII 3 Coelastrum Chlorophyceae Myxollhyceae 
7 .",'cenedesmus 4­ Cosmariulll I Ankislrode.;;mus Sligonellla 
X Spirotael7ia 5 f)ocicliul1I 2 Chaelophora 
<) lygnema 6 Euastrum 3 Cladophora 

Cyanophyceae 7 Gonatozygon 4 C/oslerium 
I Api1al7ocapsa 8 lvlicrospora 5 Coleochaeta 
2 Oscillatoria 9 Afougeolia 6 Crucigenia 
3 l'hormidi UIII 10 Netriul1I 7 Docidium 
4 Po~vcvslis II Oedogonium 8 l~i1teromorpha 

Xanthollhyceae 12 Pediastrum 9 Eudorina 
B01ryococcus 13 Penium lO Genicularia 

14 Pleurotaenium II Gonatozygon 
15 Protococcus 12 A1icro,vpora 
)6 Richterella 13 MOllgeolia 
17 Scenedesmlls 14 Netrium 
18 Spirogyra 15 Oedogonilll1l 
19 Slaurastrum 16 Pedia.vtrum 
20 Tetmemorus 17 Pleurotaenium 

Cyanophyceae 18 Richterella 
) /Iphanocapsa 19 Scenedesmus 
2 Polycystis 20 Spirogyra 
3 Tetrapedia 21 .I.,pirotaenia 

22 Staurastrum 
23 Tetraspora 
24 Ulotrix 
25 Zvgnema 

In total, the number of phytoplankton ge­ Some of the genera, which are Cocconeis. Cy­
nera found in Cimanuk river in this study is 63. clotella. Diatoma, Melosira. Navicula. Nitzs­
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chiao ;')'ynedra, Tabellaria, Closter/urn, Gonato­
zygon, Microspora. Pediastrum. Scenedesmus. 
Aphanocapsa. and Polycystis, can be found in 
the whole river from upper part to lower part. 
Some other can be found only in two parts or 
even in onc part ofthe river (sec Table I). 

Tahle 2. Zooplankton Genera in Cimanuk River 

Genus 
Gam! 

Area (segllll"lIt) 
Sumcdang lndr.llnayu 

lUliwpoda 

( 'mophora 
ASlasltl \' \. 

/JIephansma v 
\' 

,:,.ol1fOntu \. 

Lu.x:od«s V 

\' 

,'<:ll':IJll(I('('llIJJi \' 

Tenlor 

/'oh'().\" 

!lruchwi/u\ V 

hlInIa \' 

v 

('lad"l'l'I'a 
i'ol)'l'i!CII'" , \' 

J)uf1hmu y' 

Copepuda 
('ontho( OHJptus 

/)iOP{()}!lll,\ \' 

I.lIlinoculumn \' 

!)hU/ucFocera \' 

In the upper part (Garut), there arc four 
classes of phytoplankton namely Bacillariophy­
ccae, Chlorophyceae, Cyanophyceae, and Xan­
thophyceae In the middle part (Sumedang), 
thew are only the first three of above men­
tioned. In the lower part (Indramayu), there arc 
seven classes, which are the four above plus 
classes of Chrysophyceae, Dinophyceae. and 
Myxophyceae. Generally, the major genera in 
Cimanuk river belong to the classes of Bacilla­
riophyceae and Chlorophyceae, 

This study finds 23 genera of zooplank­
ton constituting in six classes. This number is 
much higher than that found by PUSDI-PSL­
IPB (1979), which were 14 genera. This study 
is unable to find any zooplankton in Garut area 
(upper stream) while the earlier authors found 
Cenfropyxis in that area, It seems that this part 
of the river has very few species of zooplank­

ton. It should be noted that in this part of river 
the water current is still quite strong so that the 
chance to capture a single species of zooplank­
ton becomes very small. 

The number of zooplankton genera found 
111 the middle stream of the river (Sumedang 
area) is 12 genera from the classes of Ciliopho­
ra, Cladocera, Copepoda, and Diptera. Mean­
while, there are 15 zooplankton genera in the 
lower streanl (Indramayu area) from the classes 
of Rhizopoda, Ciliophora, Rotifera, C1adocera, 
and Copepoda. Ciliophora is 1110St common 
class of zooplankton found in Cimanuk river. 

Distribution and abundance 

Plankton abundance is indeed onc of in­
dicators to sec the goodness of water quality, 
especially' for fisheries. However. it should be 
realized that the number of plankton caught by 
the net is only a part of the available pl<mktol1 
in the water, Ruttner (1973) said that plankton 
caught by the plankton net represents only 1-10 
% of the entire plankton hving in the water. 
Plankton smaller than the netplankton docs not 
retain in the plankton net. In teml of plankton 
abundance (captured), Pumamawati (1992), 
referring to Landner (1976), said that the water 
is categorized into oligotropic (nutrient poor) if 
the plankton abundance is 0-2,000 plankter/lt, 
mesotropic (medium rich of nutrient) if the 
plankton abundance is 2,000-15,000 plankter/lt, 
and eutropic (nutrient nch) if the plankton ab­
undaJ1ce is more than 15,000 plankter/lt. 

The existence of certain species of phyto­
plankton can also be used as an indicator wheth­
er the corresponding water is polluted or not (Wet­
zel, 1975). MelOSira, Dinobryon, and eve/Ofel­
Ia, for instance, can be used as a clue that the 
water has not been polluted yet On thc con­
trary, Nifzschia, Aphanizomenon, and Mlcrocys­
tis indicate that water is already polluted. 

In Garut area, phytoplankton that always 
found at all stations and every sanlpling arc Sy­
nedra and Gonatozygon, while Microspora and 
Nitzschia are almost always found. The exis­
tence of Nitzschia indicates that the \vater is 
already polluted although it is not all the time. 
Microcystis that also an indicator of water pol­
lution is not found in this area. Therefore. it 
can be inferred from the existence of phyto­
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plankton genera that the pollution level in this of the healthy quality of water, are still found in 
environment probably is still light Moreover, this area. Phytoplankton abundance in Garut 
(,yc!otella and Melosira, which are indicators area can be seen on Table 3. 

Table 3. Phytoiliankton Abundance in Garut Area (plankter/lt) 

No Genus 
August 

G2 G3 G4 Gl 
October 
G2 G3 G4 Gl 

Januarl: 
G2 G3 G4 

I 5;ynedra 123 14 91 27 434 32 50 41 41 41 23 
2 Dialoma 14 9 105 0 () 0 () 0 0 9 0 
3 Nitzschia 165 91 41 9 165 0 () 9 45 183 69 
4 Navl(:ula 41 0 55 () 27 0 0 4 0 () () 

5 ClosteriLim 91 91 27 0 0 32 73 41 9 0 9 
6 Jabel/aria 50 5 0 14 9 5 0 4 9 9 0 
7 Gonatozvgol1 132 11 77 23 73 128 82 146 77 19 23 
8 Cocconeis 0 19 0 0 0 0 0 0 0 0 0 
9 .\Ielosira 0 14 60 0 0 46 0 () 0 9 0 
10 Scenedeslllus 0 19 0 27 () 0 0 18 () 14 9 
II Pediastrum () () 0 123 0 0 41 () 0 19 27 
12 eve/otel/a 14 36 0 0 0 23 0 0 () 27 0 
13 ,·isler/onella 19 36 0 14 14 () 0 0 () () () 

14 Aficrt)spora 50 14 19 1024 27 36 41 () 64 27 41 
15 7ygne/lla 23 14 32 0 0 19 0 9 0 0 0 
16 Aphanocap.m 0 5 0 0 0 0 0 0 0 n 0 
17 Ankis/rodeslIJus 0 23 36 0 () 23 0 0 0 () 19 
18 Stauronels 0 19 0 0 0 0 0 0 0 19 9 
19 O.lciI/aloria 0 0 0 9 0 () 46 0 0 () 0 
20 PoIycvstis 9 0 0 0 0 0 64 41 0 0 0 
21 rhorll/idium 178 9 36 18 82 0 0 0 0 14 14 
22 '''pi rolaeflla 14 0 () 0 0 () 0 9 0 0 0 
23 Botr:vococclls 0 0 23 27 5 0 60 0 0 0 0 
2.f ChaetoE,ora 0 9 0 () 0 0 () () 0 0 0 

Meanwhile, Table 4 shows the phyto­
plankton abundance in Sumedang area. Table 4 
also shows that Synedra, Gonatozygon, and Di­
atoma are the genera that always found at all 
stations in every sampling. Although Nitzschia 
is often found, MelOSIra is often found too. In 
general, therefore, this area still has a good wa­
ter quality, or may be a light pollution. The fre­
quency of finding eye/olelfa indeed is lower 
than that in Garut area. 

Phytoplankton abundance in Indramayu 
area is presented on Table 5. In this area, there 
are also three genera of phytoplankton that al­
ways found at all stations in every sampling. 
The three are Synedra, Gonatozygon, and Clos­
terium. Microcystis is seldom found but NItzs­
chia is still often found. Meanv,'hile, Cyclotella 
and Melosira have been seldom found. Observ­
ing the phytoplankton data on Table 5, it can be 

After looking over Table 3, 4, and 5, it 
can be concluded that Synedra and Gonatozy­
gon are two important phytoplankton genera in 
Cimanuk river. They are always found along 
the river all the time. This finding is slightly 
different from what PUSDI-PSL-IPB (1979) 
found where in the upper stream was dominated 
by Navicula and then by Synedra, Spirogyra, 
and Oscil/aloria. In the middle stream the pri­
mary genus was Synedra followed by Navicula. 
In the lower part of the river the important ge­
nus of phytoplankton was Navicula. In this cur­
rent study, Navicula is infrequent in the whole 
river. This indicates that the quality of aquatic 
environment has been changed since 1977/1978 
causing the change of phy10plankton composit­
ion in Cimanuk river. In 197711978, PUSDI­
PSL-IPB (1979) did not find any Gonatozygon. 

The plenty of Gonalozygon, which is the 
considered that the pollution level in this lowest "desmid" group, may also indicate that the 
part of the river is slightly higher than that in water is oligotropic with slightly acid (Evison, 
upper parts ofthe river. 1975). However, Chlorophyceae and Cyano­
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phyceae are more abundant than the other class­ it might be wise if we appraise the Cimanuk ri­

es. Based on that, this water can also be cate­ ver as oligotropic to eutropic. 

gorized as eutropic (Wetzel, 1975). Therefore, 


Table 4. Phytoplankton Abundance in Sumedang Area (plankterllt) 

August October January
No Genus 

Sl S2 S3 S4 Sl S2 S3 S4 Sl S2 S3 S4 
1 Svnedra 1325 %0 1143 501 823 1120 IH3 869 526 526 640 206 
2 /Jia/oma 2697 2928 1646 2283 274 206 663 1531 526 800 1189 503 
3 Yitzschia 1554 617 3G5 o 480 571 869 75.+ 297 480 297 183 
4 Navicula o () 160 o 23 o 0 46 o 0 () 0 
5 Closlerium 23 21 46 117 0 o 21 23 o 0 o 0 
6 Tabellaria 69 0 183 89 0 160 0 o o 0 o 0 
7 GOl1o/()zygon 320 501 137 3·n 252 160 228 183 1463 1668 823 1257 
S Cocconeis () () 183 21 0 91 114 o () 0 o 0 
9 

I () 
A/elosira 
,f...,'(,cl1edesl/lus 

3GS 
o 

0 
() 

297 
() 

S71 
21 

503 
.+6 

27.+ 
23 

457 
0 

365 
() 

252 
() 

114 
0 

G86 
o 

4G 
0 

1 I 1)ec!lUs/ruJII () () () 89 91 () () 23 () 2J 731 0 
12 ('vc/n/ella () () () () () I ()O () () () 0 () () 

II ,"'Pirogl'l'U () () .+G o () () .+6 23 21 0 () () 

1.+ 
15 

.\/icrospora 
ilphanocapso 

() '+S 0 
000 

() 

() 
() 

0 
() 
o 

0 
() 

o 
() 

o 
() 

0 
() 

() 

() 
() 

46 

I G MOllgeo/ia 320 254 .+3.+ 185 0 1943 1074 1.+63 1897 IOOG ]531 1189 
17 
IS 

Oec/ogOlIlIlIll 
SlIrirella 

o 
o 

21 
() 

() 
0 

o 
o 

() 
46 

() 
.+6 

69 
0 

137 
27.+ 

0 
0 

20G 
0 

G') 
0 

69 
() 

19 R1chtcrclla () () 0 () () () () .+6 () () () () 
2() Oocidnllli () () () () 0 69 21 0 0 () 0 () 
21 
22 

Yelrll/III 
h'otocoCCIIS 

46 
3771 

() 
144() 

0 
1143 

() 
1646 

0 
2X80 

() 
o 

0 
() 

23 
13 7 

() 
11.+ 

() 
0 

0 
(J 

() 
23 

23 
24 

Tctrapedia 
Call1pylodisclis 

4() 
() 

48 
() 

343 
() 

o 
o 

0 
() 

23 
23 

() 
() 

0 
0 

() 
0 

0 
23 

0 
23 

0 
0 

25 Polvcystis o () o o 0 .+6 69 46 0 0 () 0 
26 ,')'Iauras/rum o () 23 o 0 o 0 () () 000 
27 Penillm o 21 () o 0 000 000 0 
28 Stephanodlsclis o () () o 0 o () 0 114 23 0 46 
29 Gomphonenw () 4S () () () () 0 () () () () o 
30 
31 

CDc/ostrum 
Cosmarillm 

o 
o 

o 
21 

() 

4G 
274 

() 

() 
() 

o 
o 

0 
() 

() 

o 
o 
() 

o 
o 

o 
o 

() 

o 
32 Cladophora o o 23 21 320 183 69 11.+ o 23 o () 

33 
3.+ 

Te/memorus 
PleurotaeniulII 

() 

4G 
o 
() 

o 
23 

21 
o 

() 
0 

() 

o 
() 

() 
() 

o 
o 
() 

() 

o 
o 
23 

() 

o 
35 I:'uas/rum () o o o 0 () () () o 23 o o 
3G EunollO () () o o 0 o 0 () () o o 23 

Plank'ton abundance may also be used as 
an indicator of fertility of aquatic environment. 
An oligotropic water has the abundance of 0­
2,000 plankter/lt, a mesotropic has the abun­
dance of 2,000-15,000 plan kte r/lt, and a eu­
tropik has abundance of more than 15,000 
plankter/lt (Basmi, 1987), Table 6 shows the 
plankton abundance in Cimanuk river in this 
study. 

It can be seen from Table 6 that there is 
an abundance difference both spatially and tem­

porally. Garut area, in generaL has the least 
(less than 1,000 plankterllt). There is no signi­
ficant difference among stations and sampling 
time here although in wet season (January) the 
abundance decreases a bit. With this fact, the 
upper part of Cimanuk river (Garut) may be ca­
tegorized as an oligotropic. 

The highest plankton abundance is found 
in Sumedang area although it is still less than 
15,000 plankterllt. The plankton abundance in 
this area has the same pattern as that in Garut 
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area, where spatial and temporal differences are plankton abundance in this area is in the range 
not clear enough although in rainy season (Ja­ of 2,000-15,000 pJankter/lt, the Cimanuk river 
nuary) the abundance is slightly lower. Since the in this part may be categorized as mesotropic. 

Table 5. Phytoplankton Abundance in Indramayu Area (IJlankter/lt) 

~~____,~A~U~gu~st~__~~__~__~~O~c~to~b~e~r____77__~·~__7.J~al~_____No Genus 
It I2 13 14 It I2 13 14 11 12 13 14 

I S",vneJro 503 407 41 169 311 146 370 41 64 87 1<2 
2 DIClIOIlW 46 0 () () 5 0 0 46 0 0 5 5 
3 ;VII:ICh", 6'J 471 37 32 32 37 IR 37 9 0 14 9 
4 ;\'Ul'IClilo (J (J 0 () () 0 357 32 (J () 9 5 

C'!O\!erIUnI 23 3945 599 937 96 229 ~2 517 18 5 14G 32 
(, Tabel1nnu (j () 0 27 ') 0 0 () 0 0 0 0 
7 UOn(lto::)'gon 457 421 32 5 283 526 219 1440 14 14 32 
X ( 'occnnelS () (J (J 0 78 (J (J 0 () 0 0 0 
9 ;\/e/OHra (J 0 0 0 9 5 0 R7 0 0 0 0 

10 .\'u:tlcd"":.,nm\ () 5 (I (J 9 5 0 9 5 23 0 0 
11 /)er.hastnlHl 23 672 146 55 201 215 110 599 0 () 23 5 
12 ( )'CIolellcl () () 5 0 0 32 0 9 0 () 0 () 
D sp,}'ogJT::l (J ') () () ') ') 590000 
14 AfICTU\/JOra () 0 197 0 14 0 () () (J 0 H< 78 
15 /l/lhnnocu/J.\U () () 0 (j () () 41 0 () () 0 () 
1(, ,\ f OIl,l,';L'O{ 10 91 0 5 () () 27 0 0 (J 0 (J 0 
17 OeJO,l!,nt11 tun (,') (J 9 0 ') () 5 () () 0 0 
I X ,\'unre!lu (J () () 0 () () 0 100 9 I X 9 I X 
19 fllchlerdla 000 () 0 (J () 5 {J () 0 (J 

20 !)ocldiW)! 23 5 {J (J 0 {J 0 (j (j 0 0 5 
21 \t'f.rl!/!!} () () () 0 () 0 () () IX () 0 () 
22 .·j'l{('rto}1ellu o () () 23 () () () ') (j (J 0 (J 

2:l FefrO{7u/iu () () (j (; (J 0 0 (; () () 0') 
24 /.)gtJCJJld o () 00 () () (J 00 (J () 

25 p()iY':.-ysll \' 21 () (j 0 5 137 73 110 14 (j 0 0 
2(, ."wurO\'(r/un 69 0 0 (J 0 () 0 5 () 0 0 0 
27 Ankl \'trode.;UlllS 845 () 2 I 5 () 0 () 5 0 5 9 () 0 
2X .'<tephurlodJ \CIl \' (J (j (J (J (j () (J 5 (j (j (j 0 

29 !'ho! ltllJIU.m 2:l 0 () 0 () 0 (J 0 0 (J 0 (J 

30 TnhoflC}}/O o () (J () (J 0 () 14 5 () 0 0 
31 l\IIL'I'()(J·~l;.\ () (J () () ') ') 0 (J (J 0 0 (J 

32 Cladophora () 0 () 0 () 0 () 00 (J 50 
33 ( 'o,)clt1()r.hscll.~ 595 37 32 114 (J () (J () () () () 0 
34 Te(r{J'poro 4(, 5 (J 0 0 5 () () (J II (J 41 23 
35 .~rnllr({ 115 41 () () () 0 () () 0 () (J () 

}(, /(n1t!tlFiO 206 (J (J () 0 () () 0 (J 0 (J () 

37 Anuhaena .11<9 I S I X 0 23 5 0 () 0 5 () 
.18 HI/donlw !]X} (J 5 (J 0 0 0 0 (J (J (; 0 
39 Pfeurotoemllm o () 00') 0 () () () 009 
40 (~ofenkIQ (J () () 0 5 (J (J 0 () {J 0 (J 

41 C'n{G-I~enl(J (J 0 0 () (J ') 5 (J (J () (J (J 

42 Gel1lcu./urt(l () 0 (J (J 05000000 
43 {.'Iolrn: () (j (j 0 0 (J () 50 (J 0 () 
44 Fraglllmw o () 110 5 0 96 1<6 50 0 0 0 50 
45 ~'nteromorpha (,9 () 0 () (j (J (j 0 (J (J 0 (J 

4(, SplrotOtnlO (J () 0 (j 0 0 (J (J 18 (J (J 0 
.t7 Coelolphenllm 00 () (j 0 (J 0 () (J [J () 9 
48 ChaclOphor,] (J (J (J 0 () 0 (J () (J () (J 5 
49 Sligonema o (J (J 0 ') () () (J () () 00 
50 G...vroslgmG () (J () 0 () 14 0 5 9 0 {J (J 

51 O.\·cJ/latonu m 37 (J 0 5 101 55 0 (J () 0 0 
52 OphlOCh)'11 11 111 2.1 () 0 (j 0 5 0 5 () 0 0 () 
53 S'rouront.!l S () (J (J (J 0 0 (J 0 () 00 
54 Coleochaeta () 090000 (J (J 00 (J 

55 CeratlUlt! o 0 0 274 (j 0 0 (J 0 (J (J (J 

The effect of season on the plankton ab­ dance at every station. It is indeed easy to un­
undance is obvious in Indramayu area. The derstand since the lower stream is the place of 
rainy season corresponding to high level of tur­ sediment accumulation and the current is slower 
bidity significantly diminishes plankton abun- so that the environment resembles a lake Tem­
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poral \ariabtl ity of phytoplankton in tropical area is 100vcr than that in Sumedang area so that 
lakes has been studied comprehensively by \1e­ the water may be categorized as oligotropic to 
lack (1979) The plankton abundance in this mesotropic, 

Table 6. Tot~11 Plankton Abundance in Cimanuk River (planldcr/lt.) 

No Area 
1 

August 
2 3 .. 1 

October 
2 3 .. 1 

January 
2 3 .. 

I Gam! 923 438 (i()2 I I 936 344 457 322 245 390 243 
2 SlImcdang 10 583 6925 6422 6638 6857 5412 4794 6 }()2 5230 4982 6033 3953 
3 Indramayu 5378 6348 I 465 I 824 I 025 I 869 I 271 3528 152 234 390 376 

Diversity and biological indicators 

As mentioned above. total abundance of 
plankton as well as the existence of certam spe­
cies of phytoplankton may be used as biological 
indicators of the quality condition of aquatic 
environment In teml of the two indicators, Ci­
manuk river is categorized as oligotropic to me­
sotropic as discussed above, Based on APHA 
(1976) plankton genera commonly living in 
clear water arc R/llz()e/ol1lwn, PinnII laria. Cla­
dophora. 5illrirela. Cye/olella, Rhoc/omonas. 
Ankistrodesmlls, ('hl)'S()C()CCIlS, Agmenellum. 
Coccochloris, Na viclI la, Ulothrix. lvlicrasterias, 
Ca/othrix. Meridion. Enlophysalis, ('hromlllina, 
Hildenhrandia. PhaC()fllS, Sfallrasfrum, A1icro­
coleus, and Cocconeis On thc other hand. thcre 
are somc spccies that usually Il\c in polluted 
water such as Phorrmdillm. Agmenellllm, Carte­
ria, Pyrohofrys. Nitzschia. Lepocine/is. Anaba­
ena, Euglena, Telraedron, OscillafOria. Chio/YJ­
coccum. Spirogyra, Phacus. Chlorogonillm. 
Chlorella. Gomphonema, Stigeoc/onillm, Ana­
cystis, Arthrospira, Chlamydomonas, and Lyng­
hya. 11115 study finds both groups of plankton 
in Cimanuk river so that the river may not vcry 
clean but also not vcry pollutcd 

Genera's diversity of ph)toplankton can 
also be used as an indicator the goodness of a­
quatic environment. 111is indicator usually is 
presented as a divcrsity indcx. 111is index may 
be calculated using some different methods (the 
usc of different logarithm bases), and therefore, 
comparing thc indices should be very cautious 
and make sure that all indices being compared 
are computed with the same method. Higher 
value of the index reflects better condition of 
the environment and vise versa. With the basis 
of natural logarithm. the index is considcred 
high if it is more than 3 and is said to be low if 
it is less than I (Omori and Ikeda, 1984), 

ll1c higher ph~toplankton diversity re­
flects that the aquatic environment is more 
stable because thcre is more choice of food in 
the environment to support various higher level 
organisms, In general, the phytoplankton diver­
sity indices in Cimanuk river are in the range of 
1-3. Consequently, it can be assumed that the 
river has moderate phytoplankton diversity, The 
phytoplankton divcrsity indices are presented 
on Table 7, 

T<lblc 7. Ph~tol>hmkton RiYcrsity Indices in Cimanuk River. 

No Area 
1 .. 1 .. .. 

I Gam! 2,29 2,44 2,35 (Un 147 1.89 2,28 173 1.57 1.89 2,08 
2 SlImedang l.G6 1.66 2,28 1.69 1 97 2,08 I 95 2,11 UO 1.86 2,05 1.81 
3 Indramayu 2,54 1.27 1.93 UO 2,30 2.90 1.86 Ui9 1.25 145 2.03 2,33 

The existence of misgiving to tl1e aquatic undance of eve!)' species is almost uniform and 
environment by pollutant can also be testified is not dominated by one or two species. It means 
from the ph)toplankton similarity index (Daget, that the aquatic environment has not been re­
1976) When the index closer to unity, the ab- ceived a significant stress, On the other hand 
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when the environment has been suffering from is among 0.5 to 0.75. Phytoplankton similarity 
a heavy pressure the similarity index \\ill be indices in Cimanuk river are presented on Table 
close to zero, The moderate value of the index 8 

Tabel8. Phytoplankton Similarity Indices in Cimanuk River 

No Area 
1 

AUb'llst 
2 3 4 1 

October 
2 3 4 1 

Januar~ 
2 3 4 

I Gamt 0.87 0,84 0.95 0.35 0.67 0.86 0.90 0.77 0.88 0.76 0.90 
2 Sumcdang 0.67 0.65 0.74 0.61 0.71 o.n 0.76 o.n 0.74 0.69 0.86 0.67 
3 Indrama;m 0.80 0.45 0.23 0.52 0.70 (L90 0.64 0.60 0.50 0.70 0.70 0.80 

The similarity index is the opposite of the dominance index is corresponding to lower val­
dominance index. The higher dominance index ue of similarity index. The moderate value of the 
means that there is one or 1\vo species dominat­ index is in the range of 0.6-0.8 (Odurn, 1971). 
ing the cnvi ronmcnt so that the abundance of Phytoplankton dominance indices in Cimanuk 
phytoplankton IS not uniform. Higher value of river may be seen on Table 9. 

Table 9. Ph~·toJllankton Dominance Indices in Cimanul{ River 

August October J,muar~
No Area 

2 3 oj 1 2 3 4 2 3 4 
Gam! 0.12 0.12 0.12 0.67 lUI 0.20 0.13 0.42 0.24 0.26 0.18 

2 SUlllcdang (lAl 026 0.58 0.21 0.22 0.19 0.17 0.17 0.24 0.20 0.16 0.22 
1 Indramavu 0.12 n.·to 0.23 0.42 0.20 0.17 (U5 0.23 0.50 (Ul 0.20 0.13 

llle values of similarity and dominance 
indiccs on Table 8 and Table 9 indicate that thc 
watcr of Cimanuk river has not been signify­
cantly prcssured by pollution. TIle similarity 
indices. in general, arc more than 0.5 while the 
dominance indIces are less than 0.5. Evaluation 
on those indices comes up with the conclusion 
that diversity findings also in line with the find­
ings of various biological indicators mentioned 
earlier. Those indices rcflect that the pollution 
pressure to the Cimanuk river IS still light. In 
this study_ zooplankton is excluded from indic­
es calculations because of its low abundances. 
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