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Further observations on the life history of 

Qymnogongrus flabelliformis HARVEY 

(Rhodophyta) in culture!) 

Michio MASUDA 

The immature plants referable to Gymnogongrus fiabelliformis, which were 

derived from the tetraspores of field-collected Erythrodermis sp. (MASUDA et al., 

1979), have become reproductive in laboratory culture. The plants grew into dioe­

cious upright gametophytes. Female plants with procarps produced cystocarps only 

in the presence of male plants with spermatia. Liberated carpospores germinated 

and grew into crustose tetrasporophytes with seriate intercalary tetrasporangia in 

nemathecia. Cultured gametophytes derived from field-collected G. fiabelliformis 

hybridized with Gymnogongrus-phase gametophytes cultured from tetraspores of 

Erythrodermis sp. 

In the previous paper (MASUDA et al., 1979), the culture of tetraspores 
of Erythrodermis sp. and carpospores of Gymnogongrus flabelliformis was 
reported to elucidate the life history relationship between both the species. 
However, the plants referable to G. flabelliformis, which were derived from 
tetraspores of Erythrodermis sp., did not become reproductive in laboratory 
culture at that time and have been maintained in culture for additional two 
years. The final results of the culture experiments started from Erythroder­
mis sp. are described here. Furthermore, the results of hybridization ex­
periment between male and female G. flabelliformis and the Gymnogongrus­
phase gametophytes cultured from tetras pores of Erythrodermis sp. are also 
reported. The same techniques of culture were employed. 

Results and Discussion 

Individual plants derived from single tetraspores of field-collected Eryth­
rodermis sp. (MASUDA et al., 1979) became either male or female gametangial 
plants. The' male plants developed spermatangial sori covering middle to 
upper portions of the blade 12 months after inoculation at 20°C, 8: 16 LD 

1) This work was supported by the Japan-U. S. Cooperative Science Program, the 
Japanese Society for the Promotion of Science and by a Grant-in-Aid for Scientific 
Research No. 448018 from the Ministry of Education, Science and Culture of Japan. 
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(Fig. 1). Numerous characteristic cylindrical spe rmatia were released forming 
an opaque, wh ite film around the blade (Fig. 2). The spermati a (Fig. 3) 
were similar to those described previously for several species of. the Phyl­
lophoraceae (Ahn/elt ia concinna, M AGRUDER, 1977) et the Gigartinaceae 
(Chondrus crispus, GR UBB, 1925; Gigm-tina papillata, POLANS HEK a nd WEST, 

1975; Gigartina stellata, WEST et al., 1977, DION and DELEPI NE, 1979 ; 
Gigm-tina jardinii = G. agardhii, WEST et at., 1978). They are 7. 5- 10.0 
11m in lengt h and 2.0- 2.5/-1m in diameter. Spermatangial development was 
observed in sections of the blades (Figs. 4, 5). Two spermatangial parent 
cells I> are cut off obliquely from the superficial cort ical cells. Each parent 
cell bears terminally one or two elongated spermatangia. 

Eighteen months later female gametangial plants with procarps were 
observed at 20°C, 8 : 16 LD. Trichogynes were visible projecting through 
the blade surface (Fig. 6). Procarps consist of a large supporting cell and 
a three -celled carpogonial branch (Fig. 7). One or two sterile cells issue from 
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Figs. 1, 2. Mature male ga metang ia l plant re leasi ng ~ pe rll1 at i a (s) cultured frum 
le L raspore of fie lei-collected I~rylh rudeI'm is sp. 

Fig. 3 . Re leased spe rmal ia. 

Figs. 4 , 5. Longitudinal section through male blade . showin g spe rmatang iai la yer. 

Scale in Fig. 4 applies a lso to Fi g. 5. 

1) cf. SCHMID, 1977. 
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F ig. 6. S urface view of apical port ion of female blade, showing t r ichogynes (t ). 

Fig. 7. P rocarp . Supporting cell (su) : carpogon ial branch cells (c bb cbz) : ca r­
pogon ium (cp) : ste r ile cell (stc); trichogyne (t). 

F ig. 8. Cys tocarpic plant with ripe cystocarps (c) cultured from tetraspore of 
field -collec ted E ' )lthruderlllis sp . 

F ig. 9. Lon g itudi na l section of cystocarp . 

F ig. 10 . Li berated car pospores. 

Scale in Fig. 10 applies also to F ig . 7. 
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the first cell of the carpogo nial branch. The feature of the procarps is 
identical with that reported for field-co llected Cymnogongrlls f1abelliform is 
(TOKIDA and MASAKI , 1959, M][<AM I, 1965). 

Female plan ts established in single culture did not prod uce cystoca rps 
w hile isolated. 

eystoca rps (F ig. 9) were observed on female plan ts (Fig. 8) in a mixed 
culture with male plants 3 mo nths after mixture. Liberated carpospores 
were 14- 20 f-Lm in diameter (F ig. 10). T hey were pipetted onto slide glasses 
and cultured at 15°C, 16: 8 LD. 

Isolated carpospores germi na ted in cul ture and grew into crustose plants 
as reported in the culture of carpospores from fie ld-co llected C. f1a belliformis 
(M ASUDA et al., 1979). After 3 months th e crusts reached 1500- 2300 f-L1l1 
in diameter. T hese plants were separated in to 8 groups and grown under 
the fo llowing di fferent culture co ndit ions : 5°C, 16: 8 LD; 5°C, 8: 16 LD ; 
lOoe, 16: 8 LD ; lOoe, 8: 16 LD; 15°C, 16: 8 LD; 15°C, 8: 16 LD; 20°C, 
16 : 8 LD ; and 20°C, 8 : 16 LD. Three months after transfer the plants 
grown at 15°C, 8 : 16 LD became fert ile (F ig . 11) and fo rmed te trasporangial 
nemathecia (Fig. 12) wh ich were similar to those descr ibed previously for 
fie ld -collected and cultured crustose sporophytes of this species (MA SUDA et 
al ., 1979). Liberated tetraspores were 13.8- 18.8 f-Lm in diameter (Fig . 13). 

11 

F ig . II. Cru ::;t o se tetrasporangial plants w ith nemal hec ia der ived from car po­
spores of c ultured cys toca rpi c plant. An arrow indicates the lelra­

spore germlings. 

Fi g . 1 2 . Section through tetras porang ial ne mathecium, s howing yo ung se riate 
intercalary telras porangia. 

Fig. 1 3 . Libe rated telraspores. 
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Thus, the life history of this alga, which was started from tetras pores derived 
from field-collected Erythrodermis sp. was completed in culture. Plants 
cultured for 15 months in the other seven conditions did not sporulate. 

Carpospores from G. flabelliformis collected in Oshoro Bay on Novem­
ber 5, 1978 grew into Erythrodermis crusts and bore tetrasporangial nema­
thecia similar in every respect to those described above at 15°C, 8: 16 LD 
and 20°C, 8: 16 LD. The tetraspore germlings grew into dioecious game­
tophytes and reached reproductive maturity after 9 months at 20°C, 8: 16 
LD. Mature cystocarps appeared 2 months after starting mixed cultures 
of female and male plants. The female and male plants derived from cultured 
Erythrodermis were mixed with male and female plants derived from field­
collected Erythrodermis sp., respectively. Mature cystocarps were observed 
about 3 months later and released carpospores. Thus, Erythrodermis sp. 
IS the naturally occuring tetrasporophyte of Gymnogongrus flabelliformis. 

I would like to thank Professor Munenao KUROGI of Hokkaido University 
and Professor John A. WEST of University of California, Berkeley for their 
critical reading of the manuscript and their helpful suggestions. 
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