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Environmental factors affecting lacustrine phytoplankton
community dynamics in Central Kalimantan, Indonesia
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Abstract

There were six series of field sampling conducted from February 2004 until October 2009 in
oxbow and backwater lakes in Central Kalimantan, Indonesia. The first, third, and fifth series of
observation were carried out in Lakes Batu and Tehang and the Kahayan River aiming to clarify
the effect of water level fluctuation on phytoplankton community and the relationship between
water level changes and temperature in lakes and main river; the second series were performed to
investigate the diel vertical distribution of phytoplankton. The fourth series were done in Lake
Lutan aiming to compare composition of phytoplankton  beneath the floating macrophytes mat (IR)
and open water area (OW).

Results showed that phytoplankton on all observed lakes were represented by a total of 96
species belonging to 8 classes, dominated by Euglenophyceae (38%), Bacillariophyceae (31%),
Chlorophyceae (21%). Number of species identified differed among lakes: Lakes Tehang (80),
Batu (77) and Lake Lutan (74). Phytoplankton species that were abundant in all of the observed
lakes were Cryptomonas sp. and Trachelomonas volvocina. Seasonal trends of phytoplankton
varied over period of 29 months observation in Lakes Tehang and Batu. Clamydomonas sp,
Cryptomonas sp. and Trachelomonas volvocina were species that occurred throughout the year.
Trachelomonas volvocina (Euglenophyceae), Cryptomonas sp. (Cryptophyceae), Chamydomonas
sp. (Chiorophyceae) and Eunotia sp.were among the species with hight contribution to the
comunity. Contribution of nano-phytoplankton to the ecosystems was significantly higher in
density but lower in biomass.

The density and biomass of phytoplankton was higher in Lake Tehang than Lake Batu. Diel
pattern of phytoplankton species revealed that vertical distribution within 24 hours was subject to
the availablity of light. During day time they tended to move upward. Nevertheless, some
flagellates species of Euglenoids, Dinoflagellates and Cryptomonads occurred even in night time at
surface layer because of high motility.

Chlorophyll-a concentration, density and biomass of phytoplankton were significantly different
between high and low water periods in both Lakes Tehang and Batu. Water temperatures on both
lakes were significantly different between high and low water periods. The three ways ANOVA of
phytoplankton density by sites, months and species showed that Lake Tehang was significantly
different from Lake Batu. However, in term of abundant species, Eunotia sp. and Trachelomonas
volvocina were among the species that was significantly different. August, September and October
were months that have been significantly higher in density of phytoplankton. The interaction of
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site and species exhibited that Trachelomonas volvocina and Eunotia sp. were significantly specific
in Lake Tehang , but Eunotia sp. only in Lake Batu.

Water temperature was presumably one of the important environmental factors controlling
phytoplankton production in Lakes Tehang and Batu. Water level fluctuation was the main factor
affecting phytoplankton species composition and biomass in floodplain lakes of the Kahayan River
system in line to Junk’s flood pulse concept. Connectivity of studied floodplain lakes to the main
river on which their degree of water level fluctuation depended affected greatly on density and
biomass of phytoplankton of the observed lakes. Flood pulse has potentially increased similarity of
phytoplankton in the connected lakes of the Kahayan River floodplain system..

Data trends and PCA in Lake Lutan revealed that water level fluctuation greatly influenced
physico chemical parameters changes. Total number of species found was 74 and IR (73) was
slightly higher than OW (59). Euglenoids, Diatoms and Chlorophytes were among higher number
of species of plankton group identified in Lake Lutan. Phytoplankton density and biomass were
slightly higher in IR than in OW, although chlorophyll-a was the opposite. Statistically, there were
no significantly difference between OW and IR, even if the presence of floating macrophytes
seemed to increase diversity and abundance of phytoplankton in IR. Chlorophyll-a concentration
tended to be higher in low than in high water period on both sites (two ways ANOVA). Species
was among independent variables that was significantly different in three ways ANOVA, in which
Chlorella sp2. was significantly dominant among abundant species by MCA. Similarly, when
Lake Lutan was disconnected from the main river, lake’s water became standing, and then was
possibly to create a different condition between open water and beneath floating mat macrophyte
sites. Light and temperature could presumably be as constraint factors for the growth of
phytoplankton. The existence of phytoplankton in the lacustrine ecosystem as function of light and
nutrient was controlled by water temperature and was also noticeable in Lake Lutan.
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