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The presence of hyphal filaments and pits on cell walls were newly observed in anato-
my. Hyphal filaments are issued from inner cells to the center of thallus in cross and
longitudinal sections, consisting of uniseriate elongated colorless cells. In the lower part
of the thallus they are numerous and interwoven each other to form a distinct meddulary
layer (Fig. 2, A-C). Pits are formed on the wall of thick walled inner cells(Fig. 2,D-
E). The hyphal filaments and pits are not developed or rare in the upper part of thallus.
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N. KUMAGAE : Morphogenesis in Dictyotales.
VIII. Tetraspore formation of Dictyopteris prolifera (OKAM.)OKAM.

T IV YEIEMOYNX B Dictyopteris O CHIBIEIICHFRE I hi-DIZTY
¥NZX D. divaricata (OKAM.) OKAM. #iFCHd, TTEH 1 TBRBEOHE<H
SEFIFRE L THE REMEOAHT n=16256MNC L-H, %2 »F UBFicig
L UMBONES T EORBABIC BN CRABOREAEZHRE L. LMLZOK, Bl
BLEE PERNBEOME T NMITFEORANWLZEEL, n=320b07H3C
EZHALMCUTLUR, =Y YNAXICRBREEEIHDHbDEELZONTE I,

S, TYVYNXERBONTYNXD. prolifera (OKAM.) OKAM. DPELHEFDOE
BAR2BR L& T3, FICR~NI-& 5 RBER2RHTICRES XM o720, D
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AT ZEIEO HiI 2 S AT ARSI U o RO T ERE U TERE
Ndo MATITFREMIIEEEMIEA 2 EOWME stalk cell 2EIVHULAzDBICAEL B,
FIRBUEBEIBRY L2235 ICKkERBICONT, BbRBICAEET S (Fig. 1-1),
WO H L oRH0AREHEOFRECTabhD (Figl-2, pll-2), SBICK
>TTEBZZODHD 5 bRBAIDKIEAE L, WRIOKINS BHDICKD. REIDE
D%, MEOETHCHLLSH, MEE2OTMNCERVALTEEZDYD, 1
@mmmmuawg.bwocoﬁﬂﬁo&vm%@ﬁtén&&%a1@@Cwm&ﬁ
HY, THBEECROBROERENRON, BHEILIFERLTNS, REAOKED
ZHEEROFBMEZ D HT AR 2IT85. COBGMEOTERAC &7 - -H#EFZ L
<0 (Fig. 1-3), TOHBORHDHNWIZHZDBIZELL KRN, &b o BORITI
oD MO HMEE BREE BELFELTNBDICH L, RARITIREEAIIZIE
s=2pe g BAE TR NI O ML BN, SHERDERICONWTHENENDEBDAICZE
PR O5N, PL I8 ICRTESICEN->HBOHTRERTHZTNED, KAflici
FREE N ERISNTWRNREEID $B. Lich T, CORHICIKGEAIZSIERD
KL FE LTV RBORNCEE S5 LT BEAVERN. HHAD D ORI TTA I
B SICERT 2, COMBOESRNMOETE LW EL 1), COEICIKNH
DT b BRDIERD TR T 5O TREKIEIEOFRICBE LI K. HREICIXE]
BADHE D 1 DRUEMEIC B O BUNC R S L, P CIIET B0 (IRATHIOK D IC
HET Do BIAOK D 2O IS NS THREERIERICNS RRHRICR DAY, COREA
23 EDHKDYEMKIZ60—64FTH B (Pl 1-3), BIEBDOFIDICHEEKT B, BWICH
BTV REKREICEL -2 5ICRL PL 1-5), KEICEISICZDERIERL
750 (Pl. 1-6), HEIBOERISNSECKE, ChSOReakiE 1 20 L SECCIC
LT ORC3 Pl 7). COAMRMBEORRE D 2OREICHFZDN, BIEBHD
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HELFIRR REACKES, WIS ZbOICES, REIDBKKS SICTHRICH LD
5h, PEOMEEL2ETE 2 OWERIC/KZ3 Figl -5, ZEMOKZERE cMaOH
RECAIBL, EOHRS DICEE L TEMITRMEOBL %3 (Pl I-9), PL I-8icik 3
BORZRL TS —BEFORBIICOL ON-BEOLOTH D, FROKROM
MiC L 38T, EONARETRMIC /K28 E OMICHlaZEABMTEbh TS, M
SRFREEACREROEREIRONZDICHL, WHEATE ZEAERDNKR
o MUSEFEOHICIK 3 EOMMIEZLObOIPHADON B

Fig. 1 Formation of the stalk cell and tetraspore. x 230 ; 1.Growth of the surface cell:
2. First division of the surface cell : 3.First stalk cell. Nucleus of the surface cell is
conical : 4. Second division of the surface cell to form tetraspore mother cell and seco-
nd stalk cell : 5. Growth of tetraspore mother cell : 6. Metaphase of first meiotic divi-

sion: 7. Prophase of second meiotic division : 8. Mature tetrasporangium.
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PE RSN RBE, BBEOHRREICAE LW E TS X 5 BEY
%o KICZDIDELSKHRERONV—T RIS Pl 1-10), V—7 1K1 FARCEE
>TOLBNBHDOVZNY, CORWMIICHDL ONIBELHD. ¥F7°Y AFIDH
BREFOHMCIRELTHY, TrehD0RANMNICEBRLTNRIESICRA D, Vv
~7 RS B L LB OB, BEORERREICHET 5k 51085 (L 1-11),
Openspireme BIDZERIEY F7° 2Bk D & HICHET 2 DCRBENARHCHE D, ©H
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Plate 1

1-8. Formation of stalk cell. The surface cell cut off two times the stalk cells. 1.Nucl-
eus of the surface cell : 2.Metaphase of the first nuclear division. Aster hardly develop-
s : 3.Late prophase of the second nuclear division of the surface cell. Aster develops
more widely at upper pole than lower one. Chromosome come togather on upper pole
and the diploid chromosome counts 60-64: 4. Metaphase. The nuclear cavity is depresse-
d at the poles of spindle. Chromosomes move to the center of the nuclear cavity : 5.Ana-
phase : 6.Late anaphase. Chromosomes look like to fasten together : 7. Telophase. Chromo-
somes fuse to form some masses. The upper nucleus is the nucleus of tetraspore moth-
er cell and the lower is of the second stalk cell. The upper nucleus is larger than the low-
er : 8.Cleavage of the cytoplasm. On the upper nucleus, the aster is remained for a lo-
ng time : 9. Nucleus of the tetraspore mother cell : (1.-9. x1150.)
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Plate 11

9-18. Meiosis of the tetraspore mother cell ; 10.Synapsis stage. Nucleolus move to the

proximal side of nuclear cavity and the spiremes are contracted into a knot near the nuc-
leolus : 11. Open spireme stage : 12. Early diakinesis. The centriole with a centrosphere
is clearly seen : 13. Diakinesis. X-, V-, Y-shaped bivalent chromosomes are dispersed in
the nuclear cavity. Nucleolus disappears : 14. Side view of the metaphase. Chromosom-
es are contracted extremely : 15. Polar view of the metaphase. About 32 bivalent chromo-
somes are counted : 16. Anaphase. nuclear membrane is obscure : 17. Metaphase of the

second meiotic division : 18. Mature tetrasporangium: (10-17. x 1150, 18. x 450)
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THMEDEDN, F 47X F Y 2HOFOICIZHLIRE 1 BOFRORE DN D
(PL. 1-12), HEREEOBRLIEELERLHET, 74 7F %y 2HOHEICKX, Y,
O & D2 Uic ZMiFEEN BRI 3 (Pl 1-13), WSRO ML oAR T
BONEETEEN, BEICHRBLEZFICKED, 2hThOBEOMICHERATTERI
3, BRKIIES R UEEICE CRET 3, REERIERICERL, MNRICk-T
FREECE R, 20OHIIHR2THS (Fig. 1-6, Pl 1-15), BEBRHOIIDICHET
2. BHIOWVE, BICBEIFOREEEEWCEDZ->TNAESICRAS (PLI-16),
PEEOBEIINKRY, LER/CENT3ICON, CHEbh3 Fig 1-7), F—20ER
ZTOHRESR2TR5CEEL, EOETEHHBICAD. ThETOFEMROL
DH L ODHEBRENHOE—NHIEBEREORHEICEEICTRDONDIY, B_OHEE
HICFEED b ULRBICITRbN D, TRBEEICIE A2 RERDKHE CEAFER D EA N
TOEFH->TRICK->TVWBRELSICRADS. BRERE—SAEBICKBEETRND, Fud
HKixERATx3PL1-17), FHHEERADEL 4HORR, 1Z&VEEHBICIEL,
ZhENOMICHIBEELRAMTLbh, MAHRF5ERT 3 (PL 1-18),
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7 3 Iy RHEm O LEEBIC DWW, Dictyota dichotoma 7 3 Y7 9¢ MOTTI-
ERM 2 WILLIAMS®) {3 n=16%, % K UBES, BH? & n=322l5MNL, ¥
= Dictyopteris divaricata Y'Y NXTHEFY mLUEik n=16%, BEE, BB &
n=32%#% LT3, Padina BTHRIKDBERI L DN, P. pavoniaT CARTER® &
n=16%, P. japonica # %3 v FYV CHA, BH dn=322B0NMcLTNVD, Zonaria
BTt Z farlowii [DOWT HAUPTY @ n=12 L WHSHENHBIRZITTHLRZ &
ieEing, £ty Dictyota, Dictyopteris, Padina IS CEHEZ I IXE D
RICEHBIRDOH B ENEADND, SEERL AT YN TR THRETH -
7o RIZUTZOBEPICH TV YNXD LS RBERVFRON DN E 5 MNCONWTISERE
BLARTNIZEDEWEETH 2,

BARB2IY Y NAREHET 3 E RSB ORMIOR D ICEBI K BIANIE L 578
WBIc B &%, FHIOBICVWH WS chromophilous spherule & FHh B /NRIEDTEIET
BHDNH 3Pl I-8) & TRRELBITHWED, HRERE, FICEREDFMEDOREL
IVIYNZEDHEL, FBEIRPEOHOETHRLENWELEDOBNWIRON S,

TIVIVREEMOS BT IV 7Y, TYYNARLEORTFER 2 AU EOWMEiEEE
T3, COWMEBOEIVH L OKEKE LT, A, T, BEZRHO_BCOWTRE
R OBAIOHHTT & - RO S U THEOMMIIC L2 L 8EL TS, L
NUANTFIYNZXCREBOMENS 1ETOUIVHINTO BN, BHEIFOLIRT
BTEERBN. CDZENDT B EFEMEOBRICIRIOZO0RNH DT T, 44
DEFENEDHEIC S DD 2MET Uiz,
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Summary

The formation of tetrasporangium of Dictyopteris prolifera (OKAM.) OKAM., was
observed. The surface cell of the thallus divided usually two times and cut off two stalk
cells. In these divisions of the surface cell, 60-64 diploid chromosomes were counted.
The uppermost cell grew up to the tetraspore mother cell.

On the first nuclear division of the tetraspore mother cell, the synapsis stage and the
diakinesis stage were observed and about 32 bivalent chromosomes were counted at the
metaphase. At the pole, a centrosome in a centrosphere was clear and the aster developed

well. The nuclear membrane was obscure at early anaphase.
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