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Tab.1 Germ cell expansion ability of Ulva prolifera thallus
/um?
observed object algal area no. of germ cell cytocysts no. of germ cells
4225 30-35 spore 48 /
result gamete 16—32
1 cm? 1 cm? /

no. of germ cell cytocysts on 1

calculated item 5
cm” monolayer algae

7.10x10°-8.28%10°
result

no. of spores/gametes discharging le !
from 1 cm® monolayer algae
2.84x10°-6.62x10°%/
1.14x10'-2.65x10’

3.05x10%-7.08x10%
1.22x10°-2.84x10°

no. of spores/gametes in 1 g algae”

ilg 53.5 cm?.
Note: Square of 1 g algae is about 53.5 cm?’.



1072 18
*2 HEBLEEMMRBALE
Tab.2 Germination rate of germ cells of Ulva prolifera
n=3; X+SD
gamete spore
1o, 1% 1%
number number of seedlings germination rate number number of seedlings germination rate
1 4500 419810 93.3 1500 1442+5 96.1
2 6000 5394+10 89.9 2000 1928+5 96.4
3 5500 5038+10 91.6 1500 1437+5 95.8
91.6+0.2 96.1+0.3
average
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Reproduction of spores/gametes of floating green tide algae
Ulva prolifera

CHEN Qunfang'?, HE Peimin'?, FENG Zihui'?, TANG Wenzhong'?, LI Xiaoyun'?, ZHANG Ting'?,
WANG Yangyangl’z, CAI Chuner'?, HUO Yuanzi'?, MA Jiahai'?

1. Fisheries and Aqua-life College, Shanghai Ocean University, Shanghai 201306, China;
2. Institute of Marine Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: Green-tide blooms have occurred during each of four years since 2007 in the Yellow Sea of China. Each
of the blooms was characterized by a rapid expansion in the area covered by green macroalgae, which caused a
series of environmental problems associated with eutrophication. We investigated the biology of Ulva prolifera,
the dominant floating macroalgae in these blooms. Our observations suggest that the gametophytes are the primary
survival form. Each single blade of the algae thallus is able to produce 2.84x10°-6.62x10° spores/1.14x10"—
2.65x10" gametes per cm”. Furthermore, of the zoids that are released, about 91.6%-96.4% are able to successfully
germinate, forming new plants. Thus, one third per unit weight of the algal thallus is able to produce 0.84x10*-8.21x10*
new individuals during the peak-hour of a bloom. Our results demonstrate that Ulva prolifera is able to reproduce very
rapidly, which is likely a major factor in the spread of green tide blooms in the coastal areas of China.

Key words: Ulva prolifera; release amount; germination rate; reproductive rate
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Plate Formation of germ cell cytocysts of Ulva prolifera

A: vegetative cells; B: tiny particles around vegetative cells; C: vegetative cells become germ cells turning into germ cell cytocysts
with greenish yellow hue; D: segments of algae thallus (left:yellow green)(right: emerald green); E: vegetative cells cross-section
with tiny particles; F: mature gamete cross-section.
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a: 32 ; b—k: ; 1=s: 3 st . 20 pm.
Plate Gametes release process of germ cell cytocysts of Ulva prolifera

a: gametangium containing thirty-two gametes; b—k: gametes releasing; 1-s: release of the last three gametes;
t: completely release. scale bars are 20 um.
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A: ;B2 ( ); C: ( ); D: ; E:
s F: ; G-I ;1012 ;K ; L:
Plate Germ cells release and germination of Ulva prolifera
A: quadriflagellate spores; B: two conjugating biflagellate gametes(arrow); C: radiation hole(arrow); D: unsynchronized mature cells;

E: partly released germ cell cytocysts; F: two cells seedling; G—1: phenomenon of cells clustering; J: twelve cells seedling;
K: seedling with rhizoid; L: germinating filament.



