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Effect of Microcystis aeruginosa and Cylindrospermopsis raciborskii on the
growth and reproduction of Daphnia similoides (1arge sub-tropical cladoceran)*

. KK . .
HUANG Haitang, LEI Lamei , PENG Liang & HAN Boping
Guangdong Higher Education Key Laboratory of Eutrophication and Red Tide Prevention, Department of Ecology, Jinan University, Guangzhou
510632, China

A}ﬁi};’fm Daphnia similoides is a large-sized cladoceran species frequently found in sub-tropical of southern China. But
little is known about its survival mode. This paper aimed to evaluate the potential effects of cyanobacteria on the growth and
reproduction of D. similoides isolated from a sub-tropical pond. Three strains of cyanobacteria (toxic Microcystis aeruginosa
FACHB905, non-toxic Microcystis aeruginosa FACHB469 and Cylindrospermopsis raciborskii N8) were mixed with Chlorella
pyrenoidosa (CP) in the ratio of 4:0, 3:1, 2:2, 1:3, respectively. The mixtures included 100%, 75%, 50% and 25% cyanobacteria
with a fixed total organic carbon concentration of 1.0 mg/L in each treatment. Compared with D. similoides fed with the
sole diet of C. pyrenoidosa, D. similoides fed with increased proportion of cyanobacteria in the mixed food had significantly
depressed somatic growth rate, maximal body length, net reproduction rate and intrinsic rate of increase () (P < 0.05). In the
same percentage of cyanobacteria, C. raciborskii exerted a less feeding inhibition than the two Microcystis strains on the
survivorship, total number of offspring, net production rate and intrinsic rate of increase (r) of the D. similoides. D. similoides
fed with 100% C. raciborskii had a lifespan of 19 d, the maximal body length of 1.68 mm, and a total number of offspring of 2,
all higher than those fed with 100% toxic (5.8 d, 1.20 mm, 0) and non-toxic Microcystis (5.8 d, 1.19 mm, 0). Our study indicated
that the occurrence of M. aeruginosa and C. raciborskii can inhibit growth and reproduction of D. similoides. Moreover,
Microcystis is more harmful to D.similoides than C. raciborskii.
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Fig. 1 Body length growth rate of Daphnia similoides fed with sole diet
of Chlorella pyrenoidosa, and diet of C. pyrenoidosa mixed with toxic
Microcystis aeruginosa, non-toxic M. aeruginosa and Cylindrospermopsis
raciborskii in four ratios. CP: C. pyrenoidosa; FACHB90S5: toxic M.
aeruginosa; FACHB469: non-toxic M. aeruginosa; N8: C. raciborskii.
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Fig. 2 Maximal body length and life span of Daphnia similoides fed
with sole diet of Chlorella pyrenoidosa, and diet of C. pyrenoidosa
mixed with toxic Microcystis aeruginosa, non-toxic M. aeruginosa
and Cylindrospermopsis raciborskii in four ratios. CP: C. pyrenoidosa;
FACHB905: toxic M aeruginosa; FACHB469: non-toxic M. aeruginosa; N8: C.

raciborskii.
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Fig. 3 Survivorship of Daphnia similoides fed with Chlorella pyrenoidosa, toxic Microcystis aeruginosa, non-toxic M. aeruginosa and Cylindrospermopsis
raciborskii in the same concentration. CP: C. pyrenoidosa; FACHB905: toxic M. aeruginosa; FACHB469: non-toxic M. aeruginosa; N8: C. raciborskii.
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Table 1 Reproduction parameters of D. similoides fed with different food concentration

BIHSH CP FACHB905 FACHB469 N8
Parameter of
reproduction 100% 100% 75% 50%  25% 100% 75%  50% 25% 100% 75% 50% 25%

[ER/N AN LN LSS
Body length 1.99+0.07 -
at maturity (/mm)

A E U AR TR
Age at first 516+0.40 - - T+1 - - 225+58 165+1.04 8+1 7+0 7+0 5+0
reproduction (¢#/mm)

ESAAEIL
Total number of 71533 +109 0 0 0 4+1 0 0 525+320 109+25.6 2+1 64+1947 97.67+21.73 256.67+46.7
offspring

HEBRE (Ry)
Net reproduction 71.55+12.2 -- --
rate

HAR ] (G/d)

Generation time

B ()
Intrinsic rate of 0.315+0.03 -- --
increase

--: JCi%fH. CP: /NER#E; FACHB90S: A 7 (i #E i ; FACHB469: JC75 i % % ; N8: flAE 7B,

--: no data available. CP: Chlorella pyrenoidosa; FACHB905: toxic Microcystis aeruginosa; FACHB469: non-toxic M. aeruginosa; N8: Cylindrospermopsis
raciborski.

1.61+£0.08 - 1.84+004 163+0.04 150+0.02 166002 170+005 189+0.05

- 0.067+0.02 - - 035+032 11.5+2.87 02+0.1 64+19 98+22 257+47

22.09+2.02 - - -- T7+24 - -~ 2589+£325 2918+0.89 822+1.07 1093+096 13.32+0.69 12.52+1.18

-0.387+0.04 - 0.029+0.02 0.085+0.01 -0.135£0.10 0.195+0.03 0.203£0.02 0.348+0.01
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