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Actificial Control of Sex Differentiation in Japanese Black
Pine Strobili. 1.

Effect of Defoliation on the Sex Transition.

Hayato Hasmizume*
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Fig. 1. Method of removing leaves from the
stem of Japanese black pine.
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Table 1. Method of deloliation and its effect on the sex transition in strobili.
Effect on sex
Date No. of No. of T
Treatment Method of defoliation trees branches ffi’:;ig?r;f i‘;ﬁs
defoliated | ~treated treated
responded
Control Untreated — 6 24 -
All 2-year-old leaves, and
1-year-old leaves setting
I on the middle and lower Mar. 21 6 18 o2
parts of shoot
]-year-old leaves setting -
i) { on the middle and upper Mar. 21 6 22
parts of shoot

*#Positive (+) or negative (—) response.

Table 2. Details of sex transition to female in strobili induced by defoliation.
No. of strobili which Per cent of
No. of trees and 'It‘;)t%lm Is\ix(')c.)boi{i made sex transition to strobili which
Treatment ) stro : female made sex
set on fixed transition
portion of appearance a shoot | to male | Partial Complete| Total | to female
(Androgynous)
Mai
No.1 ofaxglaisxllloao):is 36 7 13 22 66.1
[ .
*']1Side shoot
T of main axis 27 5 2 / 26.7
a h
No.2 {of "Llliquafn 0:)213 24 4 4 8 32.0
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Fig. 2.

defoliation.

A. Ovulate strobilus which completely made sex transition

to female.

B. Androgynous strobilus which partially made sex transition

to female.
Bs. Bract scale.
Msp. Microsporophyll.  Os.
Pmec. Pollen mother cell.
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Ovulate and androgynous strobili induced by

Mis. Microsporangium.
Ovuliferous scale.

1)

Who L CHETED B METE~ D BT
M T o 3R & Tk & o33 53
S OB, SRR X oo
RIBEO T EL O AR o TRl B2
BLTWAIOILH2D. SBICTLD
BEET»LILMOMER O Fid b
P HEE RO BB B DRG0 ¥
w7V OIEOHKEREL L5 LD,
TEDESY 2 A FmE» B bR T
®, R 4 B LA~ aEE g
REND 08, HEIEOFLT CICATRKTE
DEBR R IN TS, LicssD
T, WEHALTEO I BIEEMBE O R R
Bk IntborinEibh
To o IR ORER D B &, KT
CEEL, FOhOERMEBMATRE L
TR o0 Bbhb, X
5 I3 BT AUE M b O IR ER R
THHOARE I LEBEORE SREL
SFHEBLEWRTTHD, coz
feLind bl 4 A21 B E—@Ek
b 2 ORIRERETE, M Xoa
M it oW BB ORE
IFPELAEED Table 3 © 2k

Sc. Sporogenous cell.
(April 21 )

{THBo
Tk d SRFETE, 2MHPMETER 3 b HETE

CHL TNTH Ot FicliEiEofdmoFoRE 2

REILHBETNEEEORE

Table 3. The state of development of feminized strobili induced .
by defoliation.* JxINERE—BTEbOL
i 3 10
Fixed male Androgynous Female strobilus Bbhdo Lichi=>C HEH
i & which completely  EJUEATEL TTE b O
Part of strobilus ) ) ade sox
- strobilus strobilus transition rEZibNbo
1 i P LEEFHRD B WTT h <
Surobilus 5221 3429 2625 ) DTED UL E AT
Microsporophyll 885 591 —_ B RE L CHEIND b
Microsporangium 461 280 — o e
Hbhs o erb, Sildo
Bract scale —_ 267 300 j 9:: e \.TL:'\H H? .
Ovuliferous scale — 200 180 AALTREE () 2 TEDHEY
o2 A Bers R B % & D ICE

* Measured on April 21,
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Table 4.
scale in androgynous strobilus.*

Comparisons between sporogenous cells and cells of ovuliferous

23T, [EDHEMALD
WRT s EoMBE

Size Nucleoplasmic BTBO0 & L

Kind of cells vo MRIFICRETE) 2-4B

Cell Nucleus ratio Vo SRITICHIZEL 7ol

P - & (AZLT) witos -
Sporogenous cells in the sex-transitional part 21 1 15.4 7z HABHERSh DN
of androgynous strobilus : : 0. ¥h, FOROIED 5
Cells of ovuliferous scale in the sex-tran- = g g i st

sitional part of androgynous strobilus 22.6 17.0 0.75 AEAL < HE S

s of ovali e in fomal 1 Do ZHVLIREE DR
Cells of ovuliferous scale in female strobilus I Y

which completely made sex transition 19.9 14.2 0.76 [CRNCE AS ok 2 L)

FELWEDersbo

* Measured on April 21,
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Summary

An experiment was made to study the effect of defoliation on sex differentiation i

n  Japanese black
pine (Pinus thunbergii Parr.) strobili. As the materials, 5-year-

old trees bearing male strobili on the new

shoot were used. Method of removing leaves from the stem is as shown in Figure 1, The results are sum-
marized. as follows:

1. Sex transition of lateral strobili, normally fated to be male, to female occurred by removing leaves

with the method of treatment I before meiosis of the pollen mother cell. Strobili which made sex trans-

ition to female were seen only on vigorous new shoot of main axis

2. Female strobili which completely made sex trausition to female and androgynous strobili which

partially made sex transition to female generally at the upper part of a strobilus were observed on the

lateral feminized strobili induced by defoliation.

3. Lateral feminized strobili induced by defoliation did not grow normally; development of the strobili

and did not flower,
4. The differentiation of the sporogenous cell to the reproducti

stopped at the stage of rudimentary ovuliferous scale formation,

ve cell was inhibited by defoliation.

5. Sex transition of lateral strobili to female seems to be induced by the following mechanism;

in microsporangium is inhibited by defoliation,
tissue develops into an ovuliferous scale.

if the maturation of sporogenous cells the sporogenous

6. Defoliation scems to induce sex transition to female in lateral strobili by inducing physiological

conditions in new shoots to a profitable state for the expression of female as the result of inhibiting the

production of constituent nutriments in the top.




