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Fundamental Studies on Mating in Forest Trees (VI)

Determination of Favourable Time for Controlled Pollination in
Cryptomeria japonica and Cone and Seed Yields in Cross-, Open—
and Non-pollinations

Hayato HAsHIZUME

(Department of Silviculiure, Faculty of Agriculture, Tottori University)

T'o determine the most favourable time for pollination in C. jaeponica, controlled
pollination was carried out according to the process of flowering of female
flowers. As a result of the experiment, it was known that the receptive period of
female flowers in C. japonica is from the stage of exposure of ovules to the stage
of starting of flower shutting-about 40 days. However, the developement of cones
and seeds was better in pollinations during the period from about 10 days before
full bloom to the early stage of full bloom. On the other hand, seed fertility
was higher in pollinations during the period of each 7~10 days before and after
full bloom. From these results, it may be concluded that a period from about
10 days before full bloom (the stage of starting of pollination-drop secretion) to
the early stage of full bloom is the most favourable time for controlled polli-
nation in C. japonica. Judging from seed fertility, however, a period of about 20
days before and after full bloom seems to be the favourable time for controlled
pollination.

In C. japomica, parthenocarpy was induced by non-pollination. However, un-
pollinated cones and seeds were smaller than cross-and open-pollinated cones and
seeds. The majority of unpollinated seeds were empty seeds. The development of
cones and the production, development and fertility of seeds seemed to be better
in cross pollination than in open pollination.
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Fig. 1. Relation between pollination time
and cone yield.

O—O 784k No. 7
©—® 215k No. 21
X——X 2387 No. 23
A—A 2584 No, 25

N {E=¥; Non-pollination

O HIRZ¥y Open pollination
FRENESFA9TBE E &R

The arrow shows the mean full-bloom day
of 4 trees.

BEch 3 ARSI R X R OB M iR 100
BRER Uiz, UL, 1A (Q1BR) Bi%BEH 255910
BROZH T 1004538 U e, FO%IZZHIEEL
FLNDEHE - THERBIZET Lk, 2 OERORRE
BREBEEIOG TE -l T, AFRKESBHARE
BE2T 5L -TnWaBH, ZHLULSTESHERAE
L EL e iikd bB L HTH D,

ZRIHHERREORE LOBBERE2Eo MY ¢ H
" Be MEORBRAETE, EX, HERICERLAIE

#® A
§ mm i
Mg g s .
I e 0TS A.o;:oro o
Qo 15 e R
[ T4 .
B E \\ N /
E 10 N
#% 3 N\
A et
5
g .
. |
5}
EH g 3 A—‘A»«/ x
o ’ \
e //Q\gg/\\ ;
| E i .~ . \A\‘ T
b ~e .
EK‘ -s kr _\.\ \* -\A/
®2 ~e )

Feb.28 Mar.10 20 30 Apr.i0 N O

S Time of pollination
F2H ZTHPERROTE L oK

Fig. 2. Relation between pollination time
and cone development.
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Fig. 3. Relation between pollination time
and seed production.
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Flowering course of female flowers in

bagging.

1 BETEERRS I Beginning of flower
opening

2 WABEEE 1 E Exposure of ovules

3 ZRWAIBEEA Beginning of secretion
of pollination drops

4 % BE M Full bloom

5 EBNESWMEIRT] Ending of secretion of
pollination drops

6 LATERRIS I Beginning of flower
shutting

7 MEETH Ending of flower
shutting
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Course of secretion of pollination drops. The

black-painted part shows the active period of

pollination-drop secretion.
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Course of pollen dispersion. The black-painted

part shows the active period of pollen dis-

persion.

LENIBEH 2753 Arrows indicate the time
of full bloom.
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Table 1. Receptive period of female flowers and favourable time for controlled pollination.*

e % o B O B R’ 4 = v} i} A I Z B o B o
fég}v;tlaernill%wpergcess of Receptive period of female flowers Favourable time for controlled pollination
S " =
Female \yover i o B9 49 poresset A A Days A H Days
parent Exposure | g1y Beginning| Date THBEET | AR 2t Date WEREET | MEERR =
of ovules of flower| Before | After 4 Before | After ®
bloom shutting full full Total full full Total
bloom |bloom o bloom |bloom
No. 7| Feb. 24| Mar., 14 | Apr. 9 | Feb.25 ~ Apr.10 17 27 44 | Mar. 2 ~ Mar.26 12 12 24
No. 21 | Feb. 17 | Mar. 8 | Apr. 4 | Feb.25 ~ Apr. 2 11 25 36 | Feb. 25 ~ Mar.15 11 7 18
No. 23 | Feb. 28 | Mar. 18 { Apr. 7 | Mar.2 ~ Apr.7 16 20 36 | Mar. 2 ~ Mar.23 16 5 21
No. 25 | Feb. 17 | Mar. 8 | Apr. 5| Feb.25 ~ Apr, 2 1 25 36 | Feb.25 ~ Mar, 23 11 15 26
Yieod | Feb. 22 | Mar. 12| Apr. 6| Feb.26 ~ Apr.5| 14 2 38 | Feb.28 ~Mar, 22| 12 10 22

* 19704£D%EEX An experiment in 1970.

** BT ORMSBRTIHICE IS ATZNOMKY Showed the time of controlled pollination, exceeding open pollination in

seed fertility.
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Table 2. Cone and seed yields in cross-, open-and non-pollinations of C. japonica.
ZROM| B M ek HRR| FRORES ypppg RRY | ABRY e ors) Lo0kE ilgg =R R
Type of | Female | No. of | Cone set| OSize of cones Average #H . ik Length | Weight | . Percentage
No. o Weight o
pollination | parent | female | per- £ X|® 4% |cone seeds of seeds | Of seeds | of 1,000 ggit()el:ltage (S)efe;\sxll
flowers | centage Length | Diameter| weight | per cone| per cone seeds ?grsﬁdgays
%) (um) (nm) (® (ng) (am) ® (%) %)
No. 7 22 100 16.6 18.2 2.52 63.9 260 5.1 4.07 40.7 67.4
HEED | No, 21 35 100 13.4 15.2 120 | 775 169 4.4 2.18 34.6 63.8
Cross~ No, 23 32 100 17.5 19.5 2.86 84.2 418 5.8 4.96 38.5 70.8
pollination No, 25 28 100 16.5 20.8 3.18 66.1 316 5.8 4.78 49.8 71.8
Mean — 100 16.0 18.4 2.44 72.9 291 5.3 4.00 40.9 70.0
No. 7 8 100 15.7 18.2 2.30 64.6 249 4.8 3.85 39.3 69.5
BREB | No. 2t 18 100 11.4 13.1 0.77 67.1 110 3.9 1.58 23.0 60.8
Open- No. 23 20 100 17.9 20.1 3.05 79.6 409 5.9 " 5.15 28.3 54.0
pollination No. 25 10 100 14.2 16.9 1.80 64.5 172 5.1 2.66 27.0 42.5
Mean — 100 14.8 17.1 1.98 69.0 235 4.9 3.31 29.4 56.7
No. 7 13 100 14.2 15.4 1.43 65.3 128 4.7 1.96 0 0
% B Ne. 21 19 32 6.1 6.5 0.14 7.0 5 2.9 0.76 4.1 4.1
Non- No. 23 10 100 8.1 9.0 0.26 2.0 1 2.1 0.50 0 0
pollination No. 25 16 100 11.0 13.5 0.88 67.0 61 4.2 0.90 3.0 3.0
Mean — 83 9.9 11.1 0.68 35.3 49 3.5 1.03 1.8 1.8
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