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Growth competition characteristics of Microcystis aeruginosa Kutz and Scenedesmus obliquus (Turp.) Kutz
under non-steady-state nutrient limitation

BRI : 2010-11-3 skl a: 2011-5-3
DOI:

IR PR TR Mk RUEMNE JUETR Al

English Keywords:non-steady state nutrient limitation Microcystis aeruginosa Kutz Scenedesmus obliquus (Turp.) Kutz mixed culture cell size
H ST E EHX QARREEIEE BB H (50706048) ; #iiL4 HRRA R B BT H (YL091080); #HLA B vl 4 % B 55 H (2009C31164)

E# L A E-mail

BRI rp R E AR R R B, Al 310018 zhaoxd@cjlu.edu.cn
hiiieA P E R E BRI AR, M 310018

B0 oh I E AR R e A TREAERE, i 310018

Wi 1% 2 P AR R AR AR, AU/ 310018

il R A R LA A v e Rk 6 K T i S &, B 310018

WESTHKE: 104
AT RKE: 27
SR

SR B A I VE AT T ARFRA S TG B (M) RO R A MIHEE (S.) 20 T A U S % SR A XU 37 R BRI A S50 o R0 45 SR o - R A6 2 Lol i, TE Ve o] by 97 4k JR
LM BRI EER . ERREIA T, B Bk S 7E0.3-2.4 mo/LI, MR LG sa 40 3. BEBRBIZ 1 R, B 56 [ 7£0.018-0.035 mg/Li,S. RAEAE KA I B bt . AL
B R R PRI AN I U i B R 35 L (U A e EL) AR IR 98 IS, PR SE I S AR R A s T B e AR ELIF (N © P=70 ¢ 1,17 @ 1) AEARFEIMARR IR R84 Ha Lk
%, HAIR WS 50.6-4.8 mg/LIF(70 @ 1),M. BA 55403, M BEKH0.15-0.3 mg/LIN (17 © 1),S.540. BEE TR AR, PRS0 9 iR 2Bl 2 048, S B 95 5
S K BRI Y R, FLAERUE FR AR BRI AE P AT 25 FRika 5 S o M WA - P R 5 4 6 S5 A8 AR A O, ZE SRk B 1Ak b 35 U s -HL &y A0 s 4 B MR BB DL & 2
SCERFAE, TS, T I 45 808 FREAE, P (0L A AR IR & P BT UG SN PR /N AR AR B, P R 24 M LRSS R N S IR K PR P 4 5 B2 BV R 8k o AEARIR BE I, S 4l R K/ A2
A TRIRE AT T S8 18 [ RRAE

English Summary:

To test the growth characteristics of Microcystis aeruginosa Kutz (M.) and Scenedesmus obliquus (Turp.) Kutz (S.) under non-steady-state conditions, a
culturing experiment was performed using the "pulse" adding method. The culture solutions were matched according to different mass ratios of nitrogen
and phosphorus (35 : 1,70 : 1 and 15 : 1). The two kinds of cells were also separately cultured with a ratio of nitrogen to phosphorus of 35 : 1,
demonstrating the similar ratio of growth in the same culture solution with sufficient nutrients. However, different ratios of growth were observed under
conditions of limited nutrients. From these findings, a ratio of 35 ! 1 was considered to be optimal. The experimental results showed that M. was almost
always the predominant algae when the frequency of addition was once per day during the whole culturing process, regardless of the availability of
nutrients. M. also gained a competitive advantage as the limited time\\average concentration of nitrogen varied from 0.3 to 2.4 mg/L. S. was only
dominant at the initial growth stage as the limited phosphorus concentration varied from 0.018 to 0.035 mg/L, with M. finally becoming dominant. When
nitrogen and phosphorus were both limited at a ratio of 35:1, the symbiosis of these alga was observed under two different frequencies of nutrient
addition, i.e., once per day and once every eight days. However, when cultured at the former frequency, symbiosis occurred and both algae showed
similar growth characteristics. When the nitrogen:phosphorus ratio departed from the optimum value, symbiosis did not occur at any of the frequencies of
addition. M. was the predominant algae when the time-average concentration of nitrogen ranged from 0.6 to 4.8 mg/L, and S. became predominant when
the concentration varied from 0.15 to 0.3 mg/L. Images of the cells were recorded and used to analyze variations in size. The results showed that the cell
size of the two algae changed with the frequency of addition. The cell size of S. increased as the nutrient concentration decreased when simple nutrients
were limited, and larger changes in cell size were observed when phosphorus was limited. Similarly, S. cells grew larger when two nutrients were limited
than when simple nutrients were limited, with the largest change in size being from 26.33 um2 to 57.60 |.|m2. However, the size of M. cells was not
changed as significantly as S. cells, with differences of no more than 3 pmz being observed whatever the nutrient availability. Analysis of the experimental
results indicated that competition between the two algae was related to the frequency of addition of nutrients. According to the theory of gleaner-
opportunist trade-off, M. showed the characteristics of an opportunist and S. was more likely to be a gleaner. The symbiosis of the two algae coincided
with the intermediate disturbance hypothesis. The two algae were able to change their cell size to strive for more nutrients. The gleaner characteristic of
S. was also confirmed by cell size changes at low concentration.
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