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Fundamental Studies on Mating in Forest Trees (V)
Effect of Pollination on Cone Development and
Artificial Induction of Parthenocarpy in Chamaecyparis obtusa

Hayato HASHIZUME *

Summary

The female strobili of Chamaecyparis obtusa did not develop into cones
without pollination. They developed into cones by the pollination with pollen
of Cupressaceae and Taxodiaceae, but not by the pollination of Pinaceae and
Tuxaceae. Parthenocarpy was also induced by spraying with water solutions
of 500 ppm GA; and 1% fruitone. It seems that Ch. obtusa is a plant of
stimulative (aitonomic) parthenocarpy.

It was found that cone development in Ch. obtusa is closely connected with
ovular development. In the case of non-pollination and pollination with dis-
tantly related pollens, the ovules degenerated at the early stage of embryosac
development, and the female strobili did not develop into cones. It seems
that cone development is controlled by such growth regulators as auxins and
gibberellins, being produced in ovules.

Although pollination was necessary for the development of ovules in Ck.
obtusa, the extremely distant pollens did not germinate in the pollen chamber
or showed negative tropism, and the ovules degenerated at the early stage
of the development. Since the ovules of Ch. obiusa are developed normally
by the pollination of dead pollen of the same species, it is thought that the
ovular development is induced by the special stimulative substances existing
in pollen grains. It seems that these substances are insoluble in water and
alcohols, and resistant to heat, but inactivated by 0.1 N HCl and 0.1 N
NaOH.
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Tablel. Effects of various pollens on cone bearing and seed bearing in
Chamaecyparis obtusa

AEBLME T fOR X S e | BARERIC
R T Feedie Cone_sct SRR O | TF OB | 3435 5%
No.of fe Cone Seed Effect on
Pollen used for pollination | male flowers| ¢ 13 diameter forma tion partehenoo—
pollinated | Average (%) Range (% (nm) carpy
b & (ER)
Chamaecyparis obtusa (live) 280 964 89~100 11.3 +
7 AFa (HE) ~ —— &
Thujopsis dolabrata(live) 250 698 0~100 8.5 + +0)
a/ 7YY (ER) s - — -
Thuja orientalis (live) 168 385 3~100 8.8 + +6
4 b 2F (HE) - _ _
Cupressus sp. (live) 66 46.0 0~92 7.1 ~+ + ()
A¥ (HEF) - e a
Cryptomeria japonica (live) 459 844 1~86 7.5 + +6)
7hey (HEfF) - — _
Pinus densiflora (live) 176 1.2 0~6 4.6 &
S TR )
Taxus cuspidata var(, nana 133 0.6 0~3 4.9 - -
live)
v/ % (FEE) -
Ch. obtusa (dead) 413 8 9.4 58~100 10.7 + +
AX (HFE) e (FEED
Cr. japonica (live) + Ch. 325 7 5.0 32~100 10.0 + -+
obtusa (dead)
?%77(&@)+t/$
) -
P. densiflora (live) + Ch. 877 84.6 48~100 101 + *
obtusa (dead)
?«v gﬁ;*? () +es
2R
T. cuspidata var. nana(live) 352 618 12~100 9.6 + +
4 Ch. obtusa (dead)
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Table 2. Artificial induction of parthenocarpy in Ch.obtusa by spraying with growth regulators

= " . - . AR
w m x| vetmmm | owom s | smoms | mrowm | §35LE
T No. of female Cone set |Cone diameteri Seed Effect of
reatment flowers used (%) (mn)| formation cer o
parthenocarpy
EIE/ N
Open-pollination 75 85 103 +
® % W _ _
Non-pollination 139 0 3.6
100 ppu 17 0 6.3 - +
G Az I
500 # 34 28 7.1 + +
100 » 45 0 3.7 - -
I BA l
500 # 28 0 4.4 - +
N A A 100 7 27 0 2.6 - -
71v~|\y{°1% 11 36 7.0 + +
Fruitone _ 57 0 3.0 _ _
54 R F v _ _
Kinetin 200 ppm 15 0 4.0
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