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Cytological Observations on Kjellmaniella crassifolia and
Eisenia bicyclis (Laminariales, Phaeophyceae)

Hiroshi Yasu*, Hirotoshi Yamamoro** and Hajime Yasur*

Abstract

The zoosporangia, gametophytes and young sporophytes of the two Japanese Laminar-
iaceous plants (Phaeophyceae), Kjellmaniella crassifolia Miyabe and Eisenia bicyclis (Kjel-
Im.) Setchell, were treated cytologically. In both species, the chromosome counts of sporo-
phytes at very early stages quite frequently showed the presence of parthenosporophytes in
culture, and the odd (precocious or lagging) chromosome was often noticed at metaphase in
the zoosporangia, gametophytes and sporophytes. Metaphase nuclei in the single-celled
parthenosporophytes indicated that the chromosome number was n=32 for Kjellmaniella
crassifolia and n=30 for Eisenia bicyclis. In Kjellmaniella crassifolia, the process of
fertilization within eggs was traced in the photographic evidence. In Eisenia bicyclis, a
slightly large chromosome was recognized in both male and female gametophytes, and
abnormal mitotic divisions inducing three to five multiple resting nuclei or metaphase with
several odd chromosomes in a cell were frequently found in the young sporophytes.
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EXBI &, WIS 5IAKEETAOERE & THE I, 558112 PES # & Schreiber
BEEAG, KRZ12°C, XA 12 BROBE L REHic L, PES % & Schreiber % ¢ 13 i
&SI T R EN 4 BREE L RCFREITUR S hic, BBELFREEIAS A V752
ATE SR ETARET L, BIERTNTT A2 — AR (G:D DEB T, Febh-#-

~vbF Vv K2 e T — gk (Wittmann, 1965) TR LT,
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1. #= 2 (Kjellmaniella crassifolia Miyabe)

BETEAOHESH : BETENOE | BB CER, A, XKoo REiki gy 30 3%
sbntc (PLI Fig A), choohiflES (PL. I, Figs. B & C) Tid—FH o, ik
BoTHTT2 1EOREENLFLEEE I, BETERTRS BoFAAThR, 328
DOFEETHETS (PL. I, Figs. D & E),

EfBGMian o% g M@k (PL. 1, Figs. F & @) » R @4 (PL. I, Figs. K & L)
DESHUFHA T TR L 30 ORBAAL T X fo REBE DO PRAESR I~ OB~ 1EX
2 fE, MEARIETFOOETT 604N, SUBHTIEFEREESALELERRE
(PL. 1, Fig. J),

ZREOFEE : BEEBAKE 30 B B OFH 10 BICEE Lo B CHEMB A I BIc B T 5 0% S5
BRLUSHERBLBIT 5 et (PL I, Figs. A-D, BT3B T 5 LB LA
MICEAT 2, 2 ORORBITHIEE I 2 1, TN 10 40 T, BEHERBKOFTIZEL 0 &
SRED, BEERAIPRITCAE T ZIMCE - TR L, IPRCEmTS a8 roks
SEWL, OGPV INE S, BRI EECEMETHE, BETH I REIR124 D
MoK L5 (PLILFig D, Z0ME L AKIED LT, FREOHR ¥EET 5,

FREBRNOESH : 2ROFRETHIBTHLBEL, 30 i 60 DREErn L
bz (PL. I, Figs. A-D & H-I), 1-5 Mfafi % co Mk b8 RE AR A Table 1 125R
Lic, CORTRONB L 5 CEhFRED % 120 DT, B O Y BEEREKTH -7, 1
MRS B 2 Rk b B D 512 32 ORBA i 2 5 2 AT R L WFREERA TOBSR
TR BEEDR G & ABICB LT L ) B CEB T 22 6&28D bR (PL. I,
Figs. A-G & J),

Table 1. Number of sporophytes at each celled-stage examined the chromo-
some count for Kjellmaniella crassifolia Miyabe

Chromosome 1-celled 2-celled 3-celled 4-celled 5-celled

number stage stage stage stage stage
ca 60 41 11 3 5 2
ca 30 7 6 1 2 0

32

2. 77 # (EBisenia bicychis (Kjellm.) Setchell)

HETEADSZY : Ohmori (1967137 7 2 DFETFEN AT I EET L RHBETHY, %
DRTFEAOESHETH ORBEP R LBEL T3, EELREETEAD 1 @55 4
Bl ¥ COBSHTHTH 30 ORtfk 2 872 (PL. IV, Figs. A-C), A Cch ¥ = 4 LA 1A
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Table 2. Number of sporophytes at each celled-stage examined the chromo-
some count for Eusenia bicyclis (Kjellm.) Setchell

Chromosome 1-celled | 2-celled | 3-celled | 4-celled | T7-celled | 8-celled
number stage stage stage stage stage stage
ca 60 30 6 8 9
ca 30 19 5 1 2

30 7

b 5EFEFTOBRETEAZKFUTHCLELERRIETT2 1 BOLBAEND -1,
BRI o#% 724 - MR O HELB DM T 30 DRtk % B/ (PL. IV, Figs. D, E,
K&L), 7= A O%E LE R ) AECREBREE & b d8biicio Rkl h ek
W1EORABENERZD OIS (PL. IV, Figs. F,J & M-P), # = A DEBHTRLRILL D
TR ETT 3R EE RV THhOEBFRRANOZESH I Bbhi st (PL.IV,
Figs. G-H), o HHHE R BEOMBRO TRERRBEEL » L5,
FREMRAOEIH : ABTLF =2 LA X 5 CSFRER O/ S8 30 L 60 D
Rtk x bhtc (PL.V,Figs. AE, F, HI&L), 1 MlafloFitcliict fhitsTu
LR HOLREEITRUELHMPEL TV 20080 cE»Hh (PL. V, Figs. A-D, E &
®), Zhbo TEOFRELGIL 30 DREEEY K 2B, Table2 KRT X r T 2 DBPL &
B U< SHFRECIIERE @Cn) LBEARAE (n) 3B o7ch, FOEKRI -2 MO
fatkciRER CRTHR, 3-4 MilROFRECIEREDO T NE L kb, -8 il oF Gk
TIHERREERIRY Sl o, 1 MO FE TR ARAEE IR 25-40 4, EHEHE 35-
ATy CEFEGROTHBEAREG LV KE G, HFRECHBMABSETIIRD X 5 REREEHNE
HTEHELBDDIT, D, THERRFHUNTHLRIERER—HARAC3-5BEORYETS L
D (PL.V,Fig. ), S5 HPHPCREEIFERCETIRFCER L LBRTHNTHY E > T
ZEEOREAKEETELD (PL.V,Figs. F,J&K) k& Th5s,

% =®

SE, EELLHELPC U RAEEEII Y T 2 T n=32, 77 A TR N=30 THotc, 7 5 A
Tk Cic Ohmori (1967) AR THE CTRE L MBOWEE TERNZSH T o= 29 D§:fE
el b B/EL T3, AMETET 7 2 OEREEZIMEOLDOL b L RLKE V- 1ED
ReEEPRD DI, 2 v 7THBEH TR EVCREESIFET S 2 & 12 Yabu & Sanbonsuga (1981)
PRED : 222 v 7, Evans (1963,1965) AEEEOKECHEL T\ 5, = v 7RSO
MEA LAY AR R T 5 LA B I ATEMAD AT B & & % Schreiber (1930), Tokida & Yabu
(1962), Yabu (1964) 2 U T\ 5, MR BEAENEETAEERCHRAREAKIVETS - L
hFRfko Rk a 2 %5 2 i X b Yabu & Sanbonsuga (1981) s 2o =v 7w, ALY
Yabu & Sanbonsuga (1985) 7% Macrocystis angustifolia TR T\ %, AR TLH T2 &7 5 2
OWE L bR BEOERETICEAREENEPhL L L2 ROKBI L - THED I,
Yabu & Sanbonsuga (1985) % Macrocystis angustifolia DEL(RG & Fhatko 5B HIO 8 ClIC
EOTHREELBELTV52, ABROREBEIN T2 L7 5 2 OHEE LIS T, M
s, FhREOMEPOEFZ L LIERD bR,

HLADETE +rwav B (Kellmanella) T2 Yabu (1965) 2t v v 2 v 7O EETE
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HESGHTR I EEARII =22 THB ERNTVE, FTAbbtreay 7 TRIDL HILHR
BAERAGES 7 E 5 s, HBHTE e ey 7 CEEE L FREBEAOEAIHERNTHLLE
BHBEEZD,

EREXITOICY D, HROBRETEROEEHH 2 TR 7o BAKE AR K EHFTRT M
A ORI LR L a Lo 5,
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Explanation of Plates
Plate 1

Kjellmaniella crassifolia Miyabe
Figs. A-E. Nuclear divisions in the zoosporangia.
A. Metaphase in the first division. B & C. Side views of metaphase in the first division. D.
Metaphase in the third division. E. Thirty-two nucleate stage just before complete formation of
ZOOSpores. .
Figs. F-J. Nuclear divisions in the cells of male gametophytes.
E-G. Metaphases. H-I. Side views of metaphase. J. Anaphase.
Figs. K-P. Metaphases in the cells of female gametophytes.
Magnification: A, C-E & F-J. X1,600; B. x1,400.
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Plate II
Kjellmaniella crassifolia Miyabe

Figs. A-I. Eggs with various situations of male nucleus in fertilization.
A. Egg with the attached sperm of which nucleus (arrow) starts to enter into the cytoplasmic portion
of the egg.
B. Egg with intruded male nucleus (arrow).
C. Egg with male nucleus (arrow) being connected with female nucleus.
D-H. Eggs with various fusing phases of male and female nuclei in fertilization. Empty sperm (s)
attaching still to the surface of egg is visible in Figs. D-F.
I. Egg with fused nucleus.
Magnification : All X1,600.

Plate III
Kjellamaniella crassifolia Miyabe

Figs. A-J. Nuclear divisions in the young sporophytes.
A. Metaphase with haploid chromosomes (n=32) in one-clled sporophyte.
B-D. Metaphases with diploid chromosomes (2n=ca 60) in one-celled sporohytes.
E & F. Metaphases with odd chromosomes in one-celled sporophytes.
G. Anaphase with odd chromosomes in one-celled sporophyte.
H.- Two-celled sporophyte with diploid nucleus.
1. Four-celled sporophyte with diploid nucleus.
J. Metaphase with odd chromosomes (arrow) in the young sporophyte.
Magnification: A-D & G. X1,600; E & F. x2,000; H & I. x1,000; J. x310.
Plate IV
Eisenia bicyclis (Kjellm.) Setchell
Figs. A-C. Nuclear divisions in the zoosporangia.
A & B. Metaphases in the first division.
C. Metaphase in the fourth division.
Figs. D-J. Nuclear divisions in the cells of male gametophytes.
D & E. Early metaphases.
F. Metaphase with a slightly large chromosome (arrow).
G-I. Metaphases with odd chromosome.
J. Anaphase with odd chromosome (arrow).
Figs. K-P. Metaphases in the cells of female gametophyte.
Slightly large chromosome in Figs. M-P is pointed by arrow.
Megnification: A-I & K-P. xX1,600; J. X2,000.

Plate V
Eisenia bicyclis (Kjellm.) Setchell

Figs. A-L. Nuclear divisions in the young sporophytes.
A-D. Metaphases with haploid chromosomes (n=30) in one-celled sporophytes.
E. Metaphase with diploid chromosomes (2n=ca 60).
F. Metaphase with odd chromosome (arrow) in one-celled sporophyte.
G-I. Metaphases with haploid chromosomes (n=230) in two-celled sporophytes. The formation of cell
wall is not obvious in Fig. G.
J. Two one-celled sporophytes with irregular cell division. The sporophyte in the upper right-hand
comprises three daughter nuclei by the irregular nuclear division, and the other sporophyte in the
lower left-hand comprises anaphase nucleus with two odd chromosomes.
K. Three-celled sporophyte comprising each dividing nucleus with odd chromosomes in the upper two
cells.
L. Metaphase (arrow) in the diploid young sporophyte.
Magnification: A, E & J-L. X1,400; B-D & T-L. X 1,600.
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