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Life history of Enteromorpha prolifera under laboratory conditions

YE Nai-hao ZHANG Xiao-wen MAO Yu-ze ZHUANG Zhi-meng Wang Qingyin 
Yellow Sea Fisheries Reseach Institute Chinese Academy of Fishery Sciences Qingdao 266071 China

Abstract: Green tide is one of the major environmental problems over the world. Ulva and Enteromorpha are two 
of the best known marine green alga genera which responsible for widespread green tides. They widely distribute in 
marine freshwater and brackish environments throughout the world. Approximately 80 species are now included 
in Enteromorpha genera, of which only 11 species are currently recognized in China. A large-scale Enteromorpha 
prolifera-forming green tide broke out in the middle and south area of Yellow Sea in May 2008. Since the 
present understandings of life history of Enteromorpha prolifera are insufficient it is essential to investigate the 
reproductive strategies contributing to its successful flourish. Samples of Enteromorpha prolifera were collected 
from the middle and south area of Yellow Sea in June 2008 which formed green tide at the exact time. The 
samples were cultivated in lab and the observation was conducted through microscopy Nikon 80i and scanning 
electronic microscopy KYKY-2800B . The results show that male and female gametes releasing from gametangia 
fused into zygotes and settled then developed into new individuals. The released spores tended to aggregate and 
formed cell masses before developing into new plants that bear rhizoids and thalli. During the senile period some 
of the somatic cells swelled and divided into two cells and the newly-formed individuals could grow on the dead 
matrix. The chopped segment of the thalli healed rapidly after the cut and showed apical-basal polarity during their 
development one side grew into rhizoids and another side into thalli. The two latter asexual reproduction modes 
have not been reported up to now. Journal of Fishery Sciences of China 2008 15 5 853 859
Key words: Enteromorpha prolifera life history gametes spores somatic cells segments of thallus
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Plate SEM microphotographes of gametes and zygote from Enteromorpha prolifera

1 2 female gamete with two flagella 3. a male gamete with two flagella 4. a settled zygote. Bar= 4 m.

Plate Developmental process of sporophyte from Enteromorpha prolifera

1. Initially released spores 2. spores developed into cell mass 3. cell mass with a newly-developed thallus 4. a new individual 

thallus developed from spores. Bar= 20 m.

Rd-rhizoid Ts-thallus.  

Plate Development process of somatic cells of Enteromorpha prolifera

1. Sporangia developed from the somatic cells 2. swelled somatic cells 3. somatic cells attaching on the dead matrix 4. newly-formed 

individuals that are attaching on the dead matrix 5. a somatic cell starting to prolongate 6. a fissional somatic cell 7. a two-cell 

individual 8. a four-cell individual 9. a individual prolongating with both ends 10. branched multicellular individuals. Bar= 60 m.

Plate Regeneration process of segments from Enteromorpha prolifera

1. a newly-formed individual from a segment 2. a rhizoid developed from the callus-like tissue 3. segments bearing apical-basal 

polarity in the development with one side developing into thalli and another into rhizoid 4. fixation-functional rhizoids developed 

from the callus-like tissue. Bar=100 m.

DM-dead matrix Rd-rhizoid Ts-thallus. 
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Plate Development process of somatic cells of Enteromorpha prolifera
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Plate Regeneration process of segments from Enteromorpha prolifera
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