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Embryological and Morphological Studies on the Pollen Grains
of Cryptomeria japonica, Chamaecyparis obtusa and C. pisifera

Norio SAHASHI* and Masa IKUSE *
* School of Pharmaceutical Science, Toho University,

Funabashi, Chiba Pref. 214 Japan

The embryological and morphological anatomy on the pollen grains
of Cryptomeria japonica. Chamaecyparis obtusa and:C. pisifera was stu-
died both on a light microscope and a scanning electron microscope
(SEM).

The pollen tetrads of Cryptomeria japonica were observed from mid
September to early October in 1985, while the pollen tetrads both
Chamaecyparis obtusa and C. pisifera, were formed early March and mid
March in 1986.

In Cryptomeria japonica, immature grains after the separation from
tetrads grew up rapidly between the late September and mid October, and
at least in mid November they attained to the same size as the mature
pollen grains. On the other hand, both in Chamaecyparis obtusa and C.
pisifera the immaiure pollen grains grew up rapidly in the first half of
late March, and in the second half of late March they attained to the
same size as the mature pollen grains.

It is well known that a slightly bent papilla in the center of the
germinal aperture is observed on the distal face of the pollen grain of
Cryptomeria japonica.

The papilla can be found even at tetrad stage, while both of
Chamaecyparis obtusa and C. pisifera pollens have only a small pore in-
stead of papilla. The small pore can be found easily even at mature grains.

On the contrary, the pollen grains of Cryptomeria japonica,
Chamaecyparis obtusa and C. pisifera have a large circular zone on the
distal face.  This circular zone can be distinguished from other part

of exine surface in due to no granular layer.
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In the present study, we would like to propose that the circular zone

on the distal face was recognized as a large circular aperture (a primitive

germ pore).
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Fig.1 Development of pollen grains of Cryptomeria japonica

1: An early stage of the tetrad, the arrow shows an exploded papilla. (Sept. 18).

2: The same stage of 1, the exine surface with faint granules. (Sept.18).

3: Immature pollen grains after separation from the tetrad, showing a slightly bent
papilla. (Oct. 15).

4: The same stage of 3, the exine surface irregularly decorated with granules. (Oct.
15).

5: Immature pollen grains, just before maturity. (Nov. 14).

6: Mature grain, a distal part of an aquatorial view. A slightly bent papilla dec-
orated with numerous Ubisch bodies. (Mar. 15).

7: A mature grain, the polar view of the distal face, showing a circular zone con-
sidered as an aperture with a papilla. (Mar., 15).

8: The exine surface of a mature grain, showing the granular surface pattern.

Notes: Nos. 1,3 and 5 were observed under the light microscope, others were SEM

observations.
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1. 2AF{EHic>VWT (Tab. 1, Fig. 1)
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Development of pollen grains of Chamaecyparis obtusa.

(Mar. 17)

Fig. 2
1: An early stage of tetrads.
2: The same stage of 1,a fine cracked layer can be seen on the surface of the tetrad. (Mar.
17)
Mar. 17) .

the surface decorated with somewhat rough granules, an arrow in-

3: Tetrad, just before separation, an arrow shows globular deposits.
4: The same stage of 3,
dicates a globular projection. (Mar. 17).

(@]

. The polar view of the mature grain, showing a circular zone considered as an aperture.

(Apr. 1.

6: A distal face of a mature grain, showing a small aperture situated in the center of the cir
cular zone and many irregular Ubisch bodies deposits. (Apr. 1).

7: The distal face of a mature grain. A small projection (aperture) locates at the center of
the circular zone. (Apr. 1).

8: The exine surface of a mature grain, decorated with many Ubisch bodies. (Apr. 1).

Notes: Nos. 1 and 5 were observed under the light microscope, others were SEM

observations.
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23)0 ELICHEICADNAHERID 4 EH D, 70
E#D bOTH AL TLIRROMNEMARY 5 h
(Fig. 2.3 %H) . SEM&TES ik ESIERE

e LTHmicEZsns (Fig. 2.4 ; Fig. 3.4 &
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bd 5 (Fig.3.2,3 KM,

b). Bk DR

Y0 SO 4 ERSIBEE O BR TIOLERE TR
L E DIEMRAEHOBEROW BB LIRS
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Fig.3 Development of pollen grains of Chamecyparis pisifera.

1: An early stage of tetrads. (Mar. 10).

2: The same stage of 1, fine granules deposited here and there. (Mar. 10).

3 : A part of tetrad of 2, an arrow shows an aperture (germ pore) and the near surface deco-

rated with tapetum debris. (Mar. 10).

4: An immature tetrad just before separation, the arrow indicates a somewhat large globular

projection. (Mar. 18).

5: Immature grains, covered with a somewhat thin membrane. (Mar. 18).

6: The same stage of 5,
Ubisch bisch bodies deosits.

showing large tapetum debris,

(Mar. 18).

and more or less many irregular

7: An equatorial view of a mature grain,the arrow indicates a small aperture (1— apertu-

rate ), located at the center of the circularzone.

(Mar. 27).

8: A part of a mature grain, showing the granular surface decorated with many Ubisch bo-

(Mar. 27).

Notes: Nos. 1
observations.

dies.

and 5 were

observed under the

light microscope, others were SEM
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Table 1

Cryptomeria japonica.

£ =

TERF DL & B DILRRIEF IR B1EE D ®
DOFMILEIC KAUT . X FFRHED DO (445
ROEREEIERT) A59 A TTE. £/ T3 3 A LA
HTHB05. 4 LRIEREHAAZ R 0. Tab. 1.2
DEHiC, BIEFHEOERE BT %, LhHrLEZFWD
D 2 FHIED LA O HFEROBATRIEIL L » T
VOO REPCREBAH D, COTENRFE
TERMTREEF O BRIBIC R SFERD 1 o2& bEZ 50

The time course of the pollen development and the inflorescence formation in

sampling 60. 9. 18%| 59. 10, 15%| 59. 11. 14% | 59 12. 13%| 60. 1. 16*
date

size (#m) tetrad 17—21 29—33 30—34 29—34
(P XE) 16—20 X 17—21 X 29—34 X 30—34 X 29—34
length of visible 5—6 5—6 18 41—
papilla(z m)

length of 2.4—3.5 4.2 —6.1 4.9—6.5 5.4—6.9 58—1.5
inf. (mm)

weight of 4.0—17.6 15—34 2132 15—31 17—42
inf. (mg)

abbreviation. inf : inflorescence

* Locality : Hinohara, Nishitama, Tokyo

Table 2 The time course of the tetrad and mature pollen formation in Chamaecyparis

obtusa and C. pisifera.

C. obtusa C. pisifera —[
j:&f“ng 61.3. 17% 61, 4. 1% 61. 3. 10 %%k g1, 3 18%%k g1 3 7
Size (xm) t. 27—33 28--35 tetrad t. 33—40 30—39
(Px B) s. 17—19  x28—35 27—32 5. 20—24  x30—39

abbreviations, t : tetrad, s: microspore

Locality : *Minamiashigara, Kanagawa Pref.

Chiba Pref.

**Isl. Oshima, Izu Isls. *** Funabashi,
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Kb EABOTOEM, ZAFPLEL / F1EF[EHE
fEZE% ( Simultaneous membrane formation)
D47 T, ZDFERTE B 4 ERITEERIICTIZIE 4
il (tetrahedral) ThH 5L ENTW 5, SHEIEIE
L7z 3T CIRIE 4 HIE 4 KA 0 TTa < #IEA4
FhPHECPEE b EHRD Shl, DX D4
RROBRIIESE S ®® i nvrepi~%olk
BMTHHEL T 5,

4 R DEREEAE T o T DN DRI I FAE S
5 EMHRFTEINICH. S0FEE SIESE M TER
EODEREAFEL CBIE LR, 2 ¥ e 708
Sridh D T K 2 DB DAABEDRLRAE D 75 W E
D5 (Fig. 1. TETEDTIENBEOET 5005 &
DEMEBONB. Fhb/ FEHT FTILDNTHAN
JE. MEOTERE D& 2 DREFOSBED KRR &S D 75
WHIEDERS (Fig. 2.5 5 Fig. 3.7) & 2 F[ERICH
A, REOMEHBEOLRLIRELEEZL S, T DR
D12, CNSDIEMOABEERKZRITZEALETD
ILERDIEME QMR SEN B Eh s bAEHATI
BuEBbns. LF O SR HYIOFHSNEED
| DICFEIFER FERED) WO L, 2¥ve s
FHDSFBFEFAEED 7 14 7 & L, BicErkiEn
(proulcus) &&4ff3 T3, —F Erdtman!

e/ FHOIEMEDICK LT 1 — treme (-aper-
turate )DMHEEAMH L TV A48, B% 5 LEATH
Hanb/NMe. MEOIEBEODLAERL T3 b
DEEbND, FHD 1 AKE S SBOK 1-aper-
turate) ZMHEH LTV %o I EEF U2 AR5 L TL
B & D IR O AR FEEF SR E 1B L T i3 BicHt
R EABED RS T8 < PIBCROMTELE R O
IEDMRAIEG HBUIETH D, BTEMEBITHT -
THFLEDOHRAPBMIELEZ B,

4RI OERS B % TO 3TEED/BEDAER S
EMTHIET 20& 0, SBEORIRIEE 3 4 R HM
% DFEMRLITTS 5 ELRTE & O RS Nh 5. BkHE
BOHNBEICIZ T TICA — By ¥ a2 K7 4 HRHITIED
BOBEDONATEPS, ZAFPE/ FHDY ~<—
MRS D BORNC SIS E 2 D LHETES
Nbo TOHYLE L TTEE 4 hid Sl 2 DBKLITTS
S e E BRI IR OKE SOZ(L (Tab. 10539
SNBHETLEMLOTREZOND, Fice/ FPH T
7 DRBIEH LM O K & SERIRDEY (Fig. 3.6)
BN TR BEALRONIE I EDT, —Hi
15y ~= MlaOKEDREFLERONEH, %S5
TR L 7o
BOICAPFFOMBIO—EAREH L TT & - /2fER2
AT O RTHFEF 2 s 0 I B ST A R B AR A
RO S~ ICEMH LE T,
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