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State of the art and challenges of Cylindrospermopsis raciborskii ecology
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Abstract: Cylindrospermopsis raciborskii is widely distributed in the tropics and is considered to be a
tropical or pantropical species capable of producing multiple toxins. In the last three decades, the distri-
bution of the species has shown a strong trend of “spreading” on a global scale, and it has been widely
occurring in many water bodies in Europe, North America and Asia. Nowadays, the species has been
widely found in China, and is abundant in many lakes and reservoirs, especially in those for drinking
water supply in southern China. It has been reducing water supply safety and largely impaired aquatic
ecosystem health. In the lowland reservoirs of the Pearl River basin, the species has become the most
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dominant cyanobacterial species. It is predicted that C. raciborskii will become the second most
harmful cyanobacteria species in China's fresh water after Microcystis spp. In order to avoid the dilemma
similar to passive response to heavy Microcystis blooms in the country scale, it is required to carry
out a prospective ecological study based on modern ecological concepts, and to understand the biological
and ecological basis of its rapid and large-scale occurrence and dominance. In this review, the expan-
sion mechanism, competitive advantage at population level and its impact on aquatic ecosystems were
commented from the perspective of biogeography and population ecology. We summerised phosphorus
uptake mechanisms by the species and its adaptability to tropical aquatic environment. Under global
climate warming, the Pear]l River Basin and its adjacent areas will function as the “seed” source area
for the species to diffuse northward. The species will take advantage of the Yunnan-Guizhou Plateau as
a stepping-stone to enter the Yangtze River basin and further spread to higher latitudes. So, we empha-
size that the Pearl River Basin and its adjacent areas are the critical area for the study of C. raciborskii
in both East Asia and the global scale. We strongly suggest to carry out interdisciplinary approaches to

the ecology of C. raciborskii for formulating national monitoring programs, controlling methods and
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management strategies.
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Fig. 1 Cylindrospermopsis raciborskii bloomed in the reservoirs of the lower reaches of the Pearl River Basin and its adjacent area
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Fig.2 Two deductive expansion modes for Cylindrospermopsis raciborskii in China

under the two global expansion hypotheses by Padisdk(1997) and Gugger et al.(2005)
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al., 2022) . FATHEWT . RAAMRIEE B RKIKH
U S0 5 R A R L A SEAR SRS

H a3 2 5 0 = B B R (CYND 1
R BRI TERVL N Wb X . CYN o] 35 5 HAth
PR E B PR B, (E AR A A SRS AR K
BT B0 W (Lu et al., 2021) o $0UF: 7 3% %5 &% )



100 R (HARHERR H3E30)

%63 4

HARGEE N, AF T HA M CYNZEEFA
LR BERER . ERBRRKE T, RISIRIE T
AR DU 6 B T B AT TS A EE I o 7E A BR AR I 1A
DN, PR EEAE KR A PE T RERE R B
O PN BEAR R AT 24 T T 7 AL 0 A7 A s Y
RAIGY K, AR T OUAE f 8 - Tt bR S o
M 5 207 B PR 76 38 A K A Hh Y LE B8 o, fie
PEI 1) BRI AKAAT BURIY 5K o

3 ADUHE A Y 7 R R B H X AR A
E ey RS R L E AL

3.1 BEREFSSERMES

PRI EEReas A 2R R, b EE Inh
CYN, HK M STX (saxitoxin) (Willis et al.,2016) .
— B RE, BRI R A
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{2 AL 58 2 SC R 7 B SO0 6 3 78 I e A 1
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