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Effects of temperature on the growth and asexual reproduction of moon jellyfish

(Auwrelia coerulea) polyps
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Abstract: Jellyfish outbreaks have become increasingly, and caused harm to marine ecosystems. Massive aggregations of
Aurelia coerulea have occurred in Bohai Sea and Yellow Sea, China since the end of the 20th century. Their blooms have
caused serious impact on the structure of fishery resources, and biological and ecological studies were to be undertaken to
countermeasure their blooms. Research on jellyfish blooms has concentrated on the ephyrae and adult medusae. More
recently, people recognized that it was necessary to examine the benthic stages. In the jellyfish’s life cycle, asexual
reproduction of polyp is a key stage in determining the number of medusa in the following year; therefore, we focused on the
life stage in this study. Environmental factors such as temperature affect the growth and rate of asexual reproduction of
jellyfish at the polyp stage. Much less work has been done on the modes of asexual reproduction of polyps, the way of energy
distribution, and the reproductive strategy in different environments. The growth, survival and asexual reproduction of moon
jellyfish (Aurelia coerulea) polyp were investigated at six temperatures (12, 15, 18, 21, 24, 27 “C) in the laboratory
experiment, which lasted for 56 days. We systematically recorded the survival and growth of polyps, the number of new

polyps, and the method of asexual reproduction every week. The results showed that the mortality rate of polyps was 0%,
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except for the polyps maintained in 27 °C, in which the mortality rate of polyps exceeded 60% in 14 days, and all polyps
were dead in 42 days. Aurelia coerulea has shown a great variety of asexual reproduction modes in the experiment including
production of stolons and hence new polyps, direct budding of new polyps, longitudinal fission, and formation and
excystment of cysts, and the temperature have affected the asexual reproduction. The polyps produced the new individuals
mainly using formation of stolon in higher temperature and budding in lower temperature. Growth of individuals ( calyx
diameter) significantly increased with temperature decreased. The calyx diameter of polyp increased by 157% in 12 °C,
168% in 15 °C ,127% in 18 C, 67% in 21 C, and 40% in 24 “C. But the number of new polyps significantly increased
with temperature increased. However, polyps at the lowest temperature had a higher percentage of larger individuals and
slower population growth rate than those at warmer temperatures. These results suggest that the reproductive strategy to
maximize production of Aurelia coerulea is to increase the size of polyps colonies by asexual budding when conditions are
good (warmer temperatures and abundant food generally during spring and summer) . Budding activity slows, but the size of
polyps increases, during the colder winter period leading up to strobilation, resulting in the production of a greater number
of ephyrae. It is concluded that the polyps of Aurelia coerulea can tolerate wide temperature variations. The colony of polyps
can continue to grow and survive through a broad range of conditions spanning many seasons, thus ensuring survival of the

population.
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Table 1 The effect of temperature on survival rate in polyp of Aurelia coerulea

Fisf 1] iR E Temperature/°C
Time/d 12 15 18 21 24 27
0 100 100 100 100 100 100
7 100 100 100 100 100 33
14 100 100 100 100 100 33
21 100 100 100 100 100 20
28 100 100 100 100 100 7
35 100 100 100 100 100 0
42 100 100 100 100 100 0
49 100 100 100 100 100 0
56 100 100 100 100 100 0
4
O 12°C
o 15°C
3 = 18°C
m 21°C
| 24°C
m 27°C

LN T
Calyx diameter of polyp/mm
8]

It ] Time/d

1 AEIREFHTERERE
Fig.1 The effect of temperature on the calyx diameter of Aurelia coerulea polyp

[ — % PR [ 7R R 22 53 8.3 (P<0.05)

2.3 BRI

H S50 A F AR AN B 5 Bz, 45 58 R, T 3 38 52 i) EUER A S B A i B0 i s B 50 —
(14d) ,18 21 24°C ZH BELRAR BERE R B 5 T 12°C F1 15°C AL BRZH ; 553555 /5 8 (42d) |, 12°C b 33 20 IR A4
AT T AR s 855255 8 JH (56d) , MEHRAA 1) BEHH £ 0 A 21°C 1 24°C I B 4 B fd vy T Sl i 3 Ak 34
20, & A PRZH EhE AR .0 /A (12°C) ,3 A/ (15°C) ,3.5 A /d(18%C) L, 14 4~/d(21°C) , 19 4M/d
(24°C) o 1M 27°C ALFRLH  FESHEFRAE—JHIE (7d) , B EEE R 1.29 A/d, Bl BRI R = 58T,
2.4 WECIRIARAY TCE By SUULER

FEARSZ R T R LSRR T 4 FRECRAAR A TR S5 Oy 5, G dE W R 2R AR T 2R AR ) R R
A, RS AR T BRI R 2SR R 2R A TR AR AL A M MR AR TE R By sk, 7E
TR, ) R 2R BT AE AR 2 O B T o LA e A SRR P B BRI | i DA AR T SRR A3 A 35 53

http ; //www.ecologica.cn



&t
s

4408 *® Eild 40 %

——12°C

H A3

Daily growth rate/(% d™")

-1t 0 7 14 21 28 35 42 49 56
fif ] Time/d

B2 FAREBREZFGHTEREHZEERE

Fig.2 The effect of temperature on the daily growth rate of calyx diameter of Aurelia coerulea polyp
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Fig.3 The effect of temperature on the relative growth rate of calyx diameter of Aurelia coerulea polyp
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Fig.4 The effect of temperature on the specific growth rate of calyx diameter of Aurelia coerulea polyp
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Fig.5 The effect of temperature on the daily number of new polyp of Aurelia coerulea polyp
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