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Shigeo Kawaguchi: The reproductive morphology of Prionitisαrticulatα 

Okamura (Halymeniaceae， Rhodophyta) from japan 

Key lndex 陥油 Carpopeltis articulata一Haiymeniaceae-Prionitisarticulata-ゆToductivemOT-
phology-Rhodophyta 
Shigeo KawaguchιDψaTtment oJ FisheTies， Faculty oJ AgTicultuTe，κy!品 uu"叩eTsゆ"Fukuoka， 812 Japan 

Prionitis articulata was first described by 

Okamura (1899， P.5.) from a specimen col-

lected at Iragozaki， Aichi Prefecture， on the 

central Pacific coast of J apan. Okamura 

(1909) subsequently transferred this species to 

Car戸oteltison the basis of its vegetative and 

reproductive features. In my previous paper 

(Kawaguchi 1989)， the genus P:巾 nitiswas 

shown to be distinct from Cartoteltis in several 

respects and the features of C. articulata were 

more in accord with Prionitis than Cartoteltis. 

This species was therefore restored to Prionitis 

(Kawaguchi 1989). However， due to its rari-
ty， sexual plants were not available for study 
at that time and my discussion was based 

solely on vegetative and 巴trasporangial

features. Information on sexual reproductive 

structures of P. a.rticulata has been needed to 

① 

Figs. 1-4. Herbarium specimens of Prionitis aTliculala Okamura collected by S. Segawa and deposited in the 
Herbarium， Faculty of Agriculture， Kyushu University. ScaJe= 10 cm. 1: Female specimen collected at Susaki 
on 25 September 1935. 2: Magnification of Fig. 1. Arrowheads show minute reproductive proliferations. 3 
TetrasporangiaJ specimen collected at ShiraJlama on 22 October 1936. 4: Male specimen collected at Tanoura on 
8 October 1935 
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Figs. 5-13. Prionitis articulata Okamura. 5: Transverse section of upright thallus. Scale= 150μm， apply-
ing also to 6. 6: Female proliferation. 7: Longitudinal section of female proliferation bearing cystocarp 
Scale= 100μm. 8: Ampullary structure (presumably carpogonial). Scale=50μm， applying also to 9-13. 9 
Carpogonial ampulla. Arrow shows carpogonium and arrowhead shows hypogynous cell. 10: Auxil町 ycell (ar-
row) ampulla. 11: Early stage of gonimoblast development. Arrow shows auxiliary celI and arrowhead shows 
gonimoblast initial cell. 12， 13: More developed cystocarps. Arrow shows auxiliary fusion celI and arrowhead 
shows gonimoblast initial celI. 

confi.rm placement of the alga in Prionitis. 

Recently 1 found a male and a female speci 

men of P. articulata together with several 

tetrasporangial specimens (as Cartoteltis ar-

ticulata) in collections by S. Segawa housed in 

the herbarium of Faculty of Agriculture， 
Kyushu University. These specimens provid-

ed the opportunity to describe sexual 

reproductive features of P. articulata for the 

fi.rst time and to make additional observations 

on vegetative and tetrasporangial structures. 

Materials used for study: cystocarpic， 

25.ix.1935， Susaki， Shizuoka Pref.， leg. S. 

Segawa (dri仕); spermatang凶 Tanoura，

Shizuoka Pref.， 8.x.1935， leg. S. Segawa; 

tetrasporangial， Shirahama， Shizuoka Pref.， 

7.xi.1934， 27.ix.1935， 22.x.1936， leg. S. Sega-

wa; sterile， Susaki， Shizuoka Pref.， 25-27. iii， 

30.xi， 1935， leg. S. Segawa; sterile， Shiraha-
ma， Shizuoka Pref.， 7.ix.1934， leg. S. Sega-

wa; sterile， Tanoura， Shizuoka Pref.， ii.1938， 
leg. S. Segawa 
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Figs. 14-18. Prionitis articulata Okarnura. Scale=200μm. 14， 15: Carpogonial ampulla. Arrow shows 
cap叩 niumand arrowhead shows hypogynous cell. 16: Auxiliary cell (訂row)ampulla. 17: Produ凶 onofcon-
necting filaments (small arrowhead) from carpogonial fusion complex (町row)with trichogyne (large aηowhead). 
18: Cystoc押 development.Arrow shows auxili町 fusioncomplex with connecting創抑制 (smallarrowhead) 
and large arrowhead shows gonomoblast initial. Note白紙 lateralfilarnents are produced from担npullarγcells.

Hand sections were made with a razor 

blade from small pieces excised from the dried 

specimens and resoaked in seawater. Sec-

tions were stained with a 0.5% cotton blue 

solution (Kawaguchi and Masuda 1984) and 

mounted in a glycerol/seawater mixture. 

Microscope slides used for study are held by 

the author. 

The fertile specimens used in this study 
were 8-20 cm long. Several upright thalli 

developed from a scutate holdfast， each having 
a short terete stipe to 3-4 mm  long. Upright 

thalli are compressed throughout， and are 
repeatedly articulated into cuneate or ellip-

soid segments， 1-5 cm long X 3-5 mm  wide. 

Branching is di-or trichotomous， or irre思llar-

ly proliferous from the margin or the surface 

of the thallus， occasionally giving rise to a 

veηentangled appearance (Figs. 1，3，4). 
The upright thallus is up to 500μm thick in 

section and consists of a compact cortex and a 

dense filamentous medulla. The outer cortex 

consists of small， isodiametric cells tightly 

arranged in anticlinal rows 7 to 8 cells deep. 

This layer connects to an inner layer of 

larger， polygonal to rounded cells， also tightly 
packed and connected laterally by secondary 

pit-connections. The medulla consists of 

densely interwoven filaments and occupies 

about one third of the thallus (Fig. 5). 

Male and female reproductive structures 

are confined to minute reproductive prolifera-

tions， as are tetrasporangia (Figs. 6， 7). 
These proliferations develop from the surfaces 

or the margins of the thalli in the upper por-

tion of a plant (Fig. 2). The male prolifera-

tions are spindle-shaped， 400-500μm 
wide X 700-800μm long. The female prolifer-

ations are spindle-shaped or occasionally 

slightly compressed， 750-900μm widex800-
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Figs. 19-22. Prionitis articulata Okamura. 19: Longitudinal section of tetrasporangial proliferation through 
vegetative segment. Arrowhead shows tetrasporangium. Scale=200μm. 20: Tetrasporangia (arrowhead) scat-
tered in the proliferation. Scale = 100μm. 21: Tetrasporangium (arrowhead) formation. Scale= 50μm， apply-
ing also to 22. 22: Spermatium (arrowhead) formation 

1100 μm long (Fig. 6). The tetrasporangial 

proliferations are circular in outline， 1000-
1300μm wide X 1200-1400μm longX 250-

300μm thick (Fig. 19). The medullary fila-

ments of reproductive proliferations are mor巴

laxly arranged than in vegetative segments 

(Figs. 7， 19). 
Spermatangia are formed from outermost 

cortical cells， and are 4-5μm longX 2-3μm 

wide (Fig. 22). Carpogonial branches and 

auxiliary cells are separately formed in ampul-

lary cell clusters (Figs. 8-10， 14-16). Car-

pogonial ampullae were rare in the specim巴n

at hand， but a carpogonial branch was 

observed to consist of a carpogonium and a 

hypogynous cell (Figs. 9， 14， 15). Auxiliary 

cell ampullae were common and sparingly 

branched to the second order (Figs. 10， 16) 
Auxiliary cells are slightly larger than other 

ampullary cells and are centrally located in 

the bottom of the ampulla (Fig. 16). After 

putative fertilization， s巴veralconnecting fila-

ments are cut off from a large cell， pr巴suma-
bly a carpogonial fusion complex (Fig. 17). 

A connecting filament fuses with an auxiliary 

cell which subsequently produce gonimo 

blasts toward the thallus surface (Figs. 11， 
18). Whether the connecting filament ceased 

to grow at the fusion point or further grew to 

another auxiliary cell was not ascertained in 

the specimen at hand. During gonimoblast 

development ampullary cells produce lateral 

filaments (Fig. 18). Mature cystocarps are 

reniform to rounded， 120-150μm in di-

ameter， and deeply submerged in the medulla 
(Figs. 12， 13). Pericarps are scarcely evident 

in the mature cystocarps (Fig. 13). 

Tetrasporangia are scattered in the prolifera-

tions (Figs. 20， 21) and are narrowly 

elli psoidal， 40-50μm longX 10-15μm wide. 

The presence of carpogonial branches and 

auxiliary cells within separate ampullary cell 
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clusters clearly places P. articulata within the 
Halymeniaceae (Chiang 1970). As discussed 

in my previous paper (Kawaguchi 1989)， Prio・

nitis is characterized by a combination of the 

following features: 1) rigid， cartilaginous thal-
li， 2) compact cortical and medullary layers， 
3) absence of refractive medullary cells， 4) 
confinement of reproductive structures to dis-

tal segments and/or to proliferations. Vegeta-

tive features and the presence of minute 

tetrasporangial proliferations of P. articulata 
were consistent wi也 thiscircumscription and 

出especies was therefore placed in this genus 

(Kawaguchi 1989). The present study has 

confirmed that spermatangia and cystocarps 

are also confined to minute reproductive 

proliferations，姐dthat auxiliary cells are 

formed in sparingly branched ampullae. 
The last feature is not exclusive to Prionitis 
within出isfamily， but is considered to be a 

distinctive reproductive feature of this genus 

(Chiang 1970). P. articulata is therefore 
confirmed as a typical member of Prionitis on 

the basis of both vegetative and reproductive 

features. 
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JII口栄男:フシキントキ(紅藻.ムカデノリ科)の生殖器官

これまで栄養体と四分胞子体についてのみ記載されていたフシキントキ肋nitisarti，印刷Okamuraの雌雄生殖

器官の観察を，九州大学農学部に保存されている標本に基づいて行なった。本種の雌雄生殖器官は，四分胞子嚢

と同様，藻体表面及び縁辺から生じる徴小な生殖のための副枝(minutereproductive proliferation)に形成される。

造果枝と助細胞は離れてフラスコ状の細胞糸 (ampulla)内に生じ，助細胞 ampullaはまばらに分枝する。

これらの特徴は，本種がまちがL、なくムカデノリ科に属し，栄養体の構造と四分胞子磁の形成位置により本種

をキントキ属の種であるとした見解(川口 1989)を，雌性生殖器官の点からも支持することを示す。 (812福岡

市東区箱崎6丁目 九州大学農学部水産学第二教室)
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