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Meiotic divisions in the tetrasporanga of three species of Laurencia (L. undulata Ya. 
mada， L. okamurai Yamada and L. pinnata Yamada) revealed noticeable differences at 
meiosis 1 between L. undulata and the other two species as follows: In L. undulata， 
chromatin threads at early prophase were thicker， chromosomes at late prophase were 
usually squarish， a faint1y stained large polar cap was visible and the chromosome com. 
plement was n=30 with one large chromosome， whereas in L. okamurai and L. tinnata， 
chromatin threads at early prophase were thinner， chromosomes at late prophase were 
spherical or dumbbell.shaped， the polar cap was absent and the chromosome complement 
was n=32 with three and one small chromosomes respectively. 

Key lndex Word: Ceramiales; chromosome; Laurencia; L. okamurai; L. pinnata; 
L. undulata; meiosis. 

The Genus Laurencia is comprised of more 
than sixty species， most of which are dis-
tributed in temperate regions (Y AMADA， 1931). 
To date， cytological treatises on this genus are 
restricted to five species; L. hybrida (WEST-

BROOK， 19S5)， L. niPponica (Y ABU， 1978)， L. 
obtusa var， majuscula (YABU & KAWAMURA， 
1959)， L.ρapillosa (Y ABU & KA W AMURA， 
1959; CORDEIRO-MARINO， Y AMAGUISHI・To・
MITA & Y ABU， 1974) and L. pinnatifida 

(KYLIN， 1923; GRUBB， 19お WESTBROOK，
1928; 1935; AUSTIN， 1956; MAGNE， 1964). 
In this paper， the results of observations of 
meiosis for three species of Laurencia from 

Japan， L. undulata， L. okamurai and L. 
pinnata， are presented. 

Materials and Methods 

The materials used for this study are 

Laurencia undulata collected from Okinoshima 
in Shimane Prefecture in July 1974 and from 
Makurazaki in Kagoshima Prefecture in May 
1978; L. okamurai from Moheji near Hako-
date， Hokkaido in August 1972-1975 ; and L. 

pinnata from Tachimachi-Misaki in Hakodate， 

Hokkaido from May through July， 1970-1973. 
The plants were kept alive in vats with 

seawater until the time of fixing. Maturing 
portions of tetrasporophytes were fixed in 

ethanol acetic acid (3: 1) and stained with 
aceto-iron-haematoxylin-chloral hydrate solu-

tion (WITTMANN， 1965). 

Results 

The meiotic features in the tetrasporangia 
of the three Laurencia species treated here 

were identical to that of L. niPponica (Y ABU， 
1978). The early prophase nucleus in young 

tetrasporangia of all the materials has pro・

minent chromatin threads around a faintly 
stained fairly Iarge nucleus. These threads 
then gather at a corner of the nuclear cavity 
and gradually change into coiled strands 

which afterwards become loose and elongate， 
expanding within the nuclear cavity (Figs. 
1-5). Passing through an obvious diffuse 
stage， chromosomes emerge (Figs. 6-7) and 
soon transform into distinct individuals. 

The chromatin threads at early prophase are 
thicker in L. undulata than in the other two 
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Figs 1-13. Variolls nllclear stages in the tetrasporangia of Laureηcia undulata. Figs 1-5. 
Successive stages from synapsis to diplotene. Fig. 6. Early diakinesis. Fig. 7. More advanced 
stage with th巴 largechromosome (arrow) which already exhibits its olltline. Figs. 8 & 9. Dia-

kinesis with the large chromosom巴 (arrow).Figs 10-12. Diakinesis with a precociollS chromo-
some moving toward one of the poles. The large chromosom巴 (inFig. 11) and the polar cap (in 
Fig. 12) are indicated by arrows. Fig. 13. Anaphase with a polar cap (arrow). AII五gllres.

x 1，280 

species. On the whole， the chromosomes 

from late diakinesis to metaphas巴 1were 

larger and angular in L. undulata， but in the 

others w巴resmaller and dumbell or spherical 

in shape. The chromosome count from 

diakinesis to early metaphas巴 1was estimated 

to be n=30 for L. undulata and n=32 for 

the oth巴rs. The chromosome compl巴ment



290 YABU， H. 

15 

• -;;・・・
. ~・

も. 

• 
Figs Vl- 1~. Diakinesis in the tetrasporangia of Laurencia 0/1ωnuγai. Arrows in each 日gure

indicate the small chromosome. The oth巴rsmall chromosom巴sare out of focus in Figs 14 and 16 

Figs 17-20. Various nuclear stages in the tetrasporangia of Lauγencia pinnata. Figs. 17 & 

18. Diakinesis with the small chromosome (s). Fig. 19. Side view of metaphase 1 with a preco-

cious chromosome (arrow) moving toward each of the both poles. Fig. 20. Side view of the 

daughter nuclei at metaphase II with a precocious chromosome (arrow) moving toward one of the 

poles in each nucleus. All五gures. x 1，280. 

Table 1. Normal and anomalous nuclei in 100 side views at meiosis 1. 

Species Number of 
normal nuclei 

Numb巴rof anomalous nuclei 

Laurencia undulata 
L. okamurai 
L. pinnata 

n
J

・
η

〆“，
A
を

ヴ

4

0

6

0

0

type A=23; type B=O 
type A=13; type B=5 

type A = 10; typ巴 B=6

Type A =anomalous nucleus with a precocious chromosom巴 movingtoward 

one of the poles; Type B =anomalous nucleus with a precocious chromo-

some moving toward each of the both poles 
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Table 2. Chromosome numbers previously recorded in species of Laurencia. 

Species Chromosome number Investigator 

L. hybrida 
L. niPponica 

n=ca 20; 2n=ca 40 
n=28 

VVestbrook， 1935 
Yabu， 1978 

L. obtusa var. majuscula 
L. papillosa 

L. pinnatがda

n=20; 2n=40 
n=20; 2n=40 
n=26 
n=ca 20 
n=15-16 

Yabu & Kawamura 1959 
Yabu & Kawamura 1959 
Cordeiro.Marino et al.， 1974 
Kylin， 1923 
Grubb， 19お

n=ca 20; 2n=ca 40 
n=29; 2n=58 

VVestbrook， 1928; 1935 
Austin， 1956 

L. undulata 
L. okamurai 
L. pinnata 

n=29 
n=30 
n=32 
n=32 

contains one 1arge chromosome in L. undulata 
(Figs. 7-9， 11)， three sma11 chromosomes in 
L. okamurai (Figs. 14-16) and one sma11 

chromosome in L. pinnata (Figs. 17-18). A 

weak1y stained， 1arge po1ar cap was visib1e 
in L. undulata (Figs. 12-13)， but it was 

absent in the others. In a11 of the three 

species treated here， the anoma1ous nuclei 
with a precocious chromosome frequently ap-
peared at metaphase 1 & 11 (Figs. 10-11， 19-

20). There are two types of anoma1ous 
nuclei at metaphase 1; type A with a pre-

cocious chromosome moving toward one po1e， 
and type B with a precocious chromosome 

moving toward each of the both po1es. The 
counts for norma1 and anoma1ous nuclei at 
metaphase 1 in each species are given in 

Tab1e 1. These resu1ts demonstrate that 
on1y the type A appeared in L. undulata， 
however， type A and B both appeared in L. 
okamurai and L.ρinnata. In L. undulata， 
anoma1ous nuclei at meiosis 11 had a pre-

cocious chromosome moving toward a po1e 

in one or both of the daughter nuclei but in 
L. okamurai and L.ρinnata， such a nucleus 
had a precocious chromosome moving toward 
each of the both po1es in one or both of the 
daughter nuclei. 

Discussion 

ln the present study on Laurencia undulata， 

Magne， 1964 
Present study 

H 

H 

L. okamurai and L.ρinnata， tetrasporangia 
in meiosis 1 revea1ed noticeab1e differences 

between L. undulata and the other two 
species in the thickness of chromatin threads 
at early prophase. the chromosome comp1e-

ment and the existence of a po1ar cap. 

SAITO (1967)， who studied the Japanese 

species of Laurencia， separated the genus 
into two subgenera Laurencia and Chondro-

phyca based upon differences in the forma-
tion of tetrasporangia and the secondary pit-
connection， and p1aced L. okamurai and L. 
pinnata in the former subgenus and L. 

undulata in the 1atter. Whether the above 

cyto1ogica1 differences re1ate to these two 
subgenera or not must be an interesting 
taxonomic prob1em. but further studies on 

other species of Laurencia are needed. 

As seen in Tab1e 2， the chromosome num-
bers of n=30 for L. undulata and n=32 for 
L. okamurai and L.ρinnata are not in accord 
with the previous number recorded for 

severa1 species of Laurencia. This is a1so 

worthy of attention for further cyto1ogica1 
research on the genus Laurencia. 
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簸 烈:紅藻ソゾ属3種の減数分裂

コプソゾ， ミツデソゾ，ハネソゾの四分胞子褒内核分裂を観察し， 減数第 l分裂でコプソゾと他の 2種のソゾ

との聞には注目すべき差異が認められた。コプソゾでは核分裂前期初期の染色糸は太く， 前期末期の染色体は通

常角ばった形状を呈し，極には色素に薄く染まる極帽が存在し，染色体は n=30でそのうちの 1個は他のものよ

りも大きい。一方， ミツデソゾとハネソゾでは核分裂前期初期の染色糸は細く， 前期末期の染色体は球形又は亜

鈴形で極帽はなく，染色体は n=32でそのうちミツデソゾの 3個とハネソゾの 1個は他のものよりも小さL、。
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