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Table 1. 7 v< VHEERIEOBIER 7 — VK5
Criteria for various stages during the development of

female strobili of Pinus thunbergii

Stage HMEERAE D 444 External fcature of femak, %frobli

BRABBISE RO+ & —+4 B%J\}@i D ﬂ-&t_[l é’ 75\ if:(i%ﬂﬂﬁfi@%@
1 Cone scales® are covered with bud scales, or a part of the cone scales hecome

just visible at all apical part of the female strobilus.

YREE OB (3~ 8 Br*) hEFEE X DE LF?”

I
About half of all the cone scales \%/8 stairs of cone scales*z) become visible.
m & A DN (10'~/\f;<) bwaﬂhf
Almost all the cone scales (10 or more stairs of cone scales) are exposed.
v BEAEOEEFER Uitk 2~4H
2~~4 days after stage m.
v iz %/U&OJfH"‘Jq DIFEH bm%i, 6 ~10 (BATED

6~10 days after stage TI. (completely closed strobilus)

w10 R RS EBA 1S Ltb DR D,
A pair of ovuliferous and bract scales was expressed in terms of a cone scale in this paper.
%2 BB T 2 VIRICEIET A 1 72 Ao LR KD OB T3

Numbe: of the stairs of cone scales was counted from the top on a given spiral line.
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1) OWENIcH S &, BATER (BEHME 7o~ v, S8 22RnLkb0THb. B, KEROD
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BTERIETLEDTH

fr s Rk & LT B

B, ALEZ¥BIUEZBOENENOMRIER, 4] 24 1 (ATZRE
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1 BB LTco I LICHERR B FAA 1 (7ova—ov, KEEE, s~y v, HEN, 90:5:5)
CREE Lz, ME» D EDIRT LB A2 MNT, 25 74 YUIRTECK » TES 10~12 1 O
mﬁ%ﬂ<b,ﬁ76;7&7TMXk70—7ffﬁ%@bﬁo
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Development of ovuliferous scales, bract scales and ovules
of female strobili for 18 days after pollination in 1974,
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Process of the closure of micropyle in non-, controlled
cross- and open-pollination.
A ¥y Non-pollination
CP: A I 3 ¥ Controlled cross-pollination
OP:[ # 2 ¥ Open-pollination
T4 U721 Pollination was made
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Germination of pollen on nucellous tissue was observed
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ChrE 4 5 (Plate 1-2). FEEHIZ AT O 12 2 MOEERA > (Plate 1-2, 4), RERICIZIREA
I - TRE LIe B BBAA RS 2 (Plate 1-2, 3, 2-1, 3). Mo L (A & THEiCH b
BRI D 2 T, BEO—TBoBA L0 ESIMEL, MEWV 2 A0HAEIER T 5 (Plate
1-1, 2, 3, 2-1, 3o
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HETAMEENEEFICAHE LT, TOREBTPED PIEHERT X0 - 7208, KLOMER LS
KO HRICE 2B DTH 50 B, (RRELUCHERENSREL, TOECETHED AR RLIDHIC
TIPS 130 HE (9 A 1R 0 BRTHOMIKIC OV THRE Lic. TOME, ZHE%R (ZhEl
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Explanation of plates

Plate 1
1. 7w =y QBRI OMERTE O o—%.
A part of longitudinal section of female strobili at appropriate period for pollination
(stage II) in Pinus thunbergii.
2. R ofER
A side view of cone scale.
3. AR CGEEED b5 BB
Cone scale on the abaxial side.
4. FEEEO (RERAD 5 RcBRX.
Cone scale on the adaxial side.
B: 4fk bract scale, OS: &k ovuliferous scale, M : BF, micropyle,
MA : %A micropylar arm, A : B{E#h floral axis, O : J£E: ovule.

Plate 2
1, 3, 4: 7 v = VHEERTEDMEZR QMW o
Longitudinal sections of ovules in P. thunbergii.
2, 5: 7w VL - BRILOMME.
Transverse sections of micropyle.
1, 2, 3:ZHEM.
Ovules or micropyle at stage IIL
4, 5: BTERF.
Ovule or micropyle at the end of stage V.
N : Zls nucellus, 1: Zf integument, EM : fRo 2 {2 embryo-sac mother cell,
M : ZkFL micropyle, MA : ZRFLO M micropylar arm, P : {E¥k pollen grain,
PT : b % pollen tube, EC : {fE U7z 44 elongated cells.
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Differences on the Closure of Micropyle between
Pollinated and Non-pollinated Ovules of

Pinus thunbergii PARL.

Mikio Sarro®

Summary

Pollinated and non-pollinated strobili were collected from a 15-year-old tree of Pinus
thunbergii Parr. growing at the arboretum of the Government Forest Experiment Station,
Meguro, Tokyo in 1974. Strobili collected were directly fixed with FAA and then embedded
in paraffin. Longitudinal and transverse sections of ovules were prepared for microscopic
observations as a series of sections by rotary microtome at 10 to 12 p in thickness and with
safranin-first green combination for staining.

From anatomical observations, micropyle was closed by the elongation of one or two layers
of cells in the inner wall of micropyle in the right direction against walls and by contact
between inner walls. The elongation of cells in the inner wall were limited only on the upper
and lower side of micropyle.

Nine days in open-pollination, 12 days in controlled cross-pollination and 18 days in non-
pollination were required to the complete closure of micropyle after the end of stage III (most
appropriate time for pollination). Considering the diameter of pollen grains, pollen could pass
through micropyle during the periods of 4 days in open-pollination, 7 days in controlled cross-
pollination and 10 days in non-pollination after the end of stage IIl. The results indicate
that micropyle of ovules is closed more quickly after pollination than after non-pollination, so
that the pollen receptive period in non-pollinated ovules become longer than in pollinated

ones.

Received July 26, 1979
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