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Abstract: The effect of light intensity and quality on the population and community dynamics wis
rescarcherd in series. In this study the original benthic algac community wus translerred into experiment
room hy using special technique detailed in the text. The algae community which was colonized on the
bottom of estuary was composed of 3 algal phyla, benthic Bacillariophyta with 93. 33 % of cell totals in the
community (of 21 spesies), henthic Chlorophvta with 5. 24 % of cell totals (of 7 spieses} and Cyanophyia
with 1. 25% of total ccll counts (of only 1 species). 1 was demonsatrated that the growth of total benthic
algal community was adapted to low light intensity. sensitive to red light and inhabited by blue light. the
light regime under which the cell density of total benthic community got greatest increase runked as
following: red lightZ> low white light > mid white light>> high white light>> green light >> hlue light. and
its adaprive maodels to light regimes were determined by the dominant guild Bacillariophyta. The
sensitivity order of light 10 which the growth of total benthos Chlorophyta o 7 species became sensitive
were: low white light>> red light > mid white light 2> green light>> high whirte light>> bluc light. and the
all populations of Chlorophyta flutuatrd with 3 types of adaptive modes to all light regimes. The first type

of adaptive model occurred under the light regime of mid white light, low white light, red light and green

ELTHEH -EE DAAD AT R ST T S
Wk B WA 2000-01-28: 81T AR : 2000-10-01
EEMA IO TIEB AN EREu A SN . FEASBEFSFEY & EEDE



2058 O S | 21 I

light. and total Chlurophvia phyla in cell density shawed quickly increased in the first 2 weeks and hen
sharply decreased in the third week., The second type was found under high white light in which the total
Chlorophyia phyla grown slowly. the cell densny was lower than under other light regimes. but higher
than under blue light . with that the population growth of Chlorephyta was strongly inhibited, named the
third type. Since Baciliuriophyta was the absolute dominant benthic algal group. it trended dentical 1o the
total of benthic community in the adaptation to all light regimes. showed only one adaptive mode. The rell
density of total Bacillariophyta increased in the first 2 weeks and reached its peuk, then became decreased
sharply in the third week. The gruowth of Oscillatoria tenuis of Cyanophyta was most sensitive 1o red light.
successively white lights, green light and hlue light, it showed 3 types of adaptive mades in population
dynamics to light regmimes, The first type took place under all white light in which the cell density
increased slowly but continuously over the treatment period. The second 1ype was found under red Light
with which the cell density got sharp increase in the first 2 weeks and same decrease in the third week.
The third type occurred under green and blue light with that the cell density gown slowly in the first 2
weeks and decrcased greatly in the rhird week. It was suggesred that the population dynamics of 7
Chlorophyta species under white lights and green light merged two adaptive modes, and declined under
blue light. In the first adaptive mode the 7 Chiorophyta species showed continuous increase over the 3-
week-treatment . while in the second adaptive mode the population growth was heavily inhibited in the first
week . but hegan to increase and reached its peak in the second week. in the third week began to decline
sharply. The population dvnamics of 21 Bacillariophyta species under all light regimes showed 1 adaptive
modes. 1. e. I-strong competitive. T -weak competitive, 0 -increasing and N -declining, Under the whate
light regimes most Bacillarfophyta populations demansiraied adaptive mode [ , and further more with the
decrease of light intensity more Bacillariophyta specics became the adaptive mode 7. Under all white light
regimes the population of Acknanthes lanceonatw,s Cvmbella sinuates Fragitaria vaucheriae,s Gomphuoneniua
and Nitzschia showed adaptive mode 1. With high and mid white light the 3 population of Cvelctela
meneghmiaonu , Achnanthes minuttssima and Navicula lacealata bchaved as mode 1. Populations Cymibelia
ventricosa and Navicula avencea demonstrated decline in growth (mode v ) under high white light. while
under mid and low white light thev became weak competivic gowth (mode I') and strong competitive
growth (mode I ) respectively. Under red and green light the population of Melosira varianus. Achnanthes
linearis. Cymbella ventricosa. Gomphonema olivaceum . (i, intricatum . Navicula avenacea. N. lanceolatu
and Cocconeis showed strong competitive growth (mode I ). There existed much difference in the adaptive
mode [ of Bucillariophyta populatians ta red and green light. Since the blue light greatly inhibir the growth
of benthic alga, all benthic populations of Bacillariophvta stagnated in growth and began decline i third
week except the 3 species of Achranthes linearis. Gomphonema intricatum . parvelum and 2 species of
Cocconeis. which persist in adaptive mode [. Most of henthic species of Bucidlariophyta showed weak
comprtitive growth (mode T ) under blue light.

It shauld be stressed that almost ail benthic species of Bacillariophyta changed their adaptive mode to
deferent white light intensity and monochromatic lights.
Key words:Benthic algae; community; population dynamics; white lights; monochromatic lights
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Fig. 2 Density dynanues of total benthic community and each phylum under white lights and monochromanc hghts
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Fig. 3 Population dynamics of Chlorophyta under white lights with different intensities
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Fig. 5 Population dynamics of Bacillariophyta under white lights with different mrensities
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