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Studies on the Mechanism of Fertilization in Forest Trees ().

Inhibitors to the Growth of Pollen Tubes in the Reproductive
Organs of Pinus Thunbergii.
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(Laboratory of Silviculture, Faculty of Agriculture, Tottori Universicy)
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Table 1. The effect of acid and neutral fractions of ether extracts from pollen
grains on the germination and tube growth of Pinus pollen. ®

Concen- Acid fraction Neutral fraction
tration
to Live pollen Dead pollen Live pollen Dead pollen
orig;pal Germi- l Tube Germi- Tube Germi- Tube Germi- | Tube
SOMUON | ation | length nation | length nation length nation | length
Control®| 87 % 186 #| 87 %| 18 | & % 191 #] 85 #| 191 #
50 o 0 0 0 8 12 60 | 84
5 13 54 3 | 5 71 134 86 198
2.5 ¥ 39 | ™ 82 174 86 209
0.5 0 | 185 87 | 199 87 189 88 202
# Control medinm, 1% agar—3% Sucrose. Culture temp., 26~27°C. Results after

four days. Mean of two expts.
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" Fig. 1 Histograms showing the effect of chroma-
tograms of acid fraction of ether extracts from
pollen grains on the growth of Awvena colcoptiles
and Pinus pollen tubes. Developing solvent, iso-
propanol— ammonia--water (8. 1 :1). Control
medium, 1%agar-3% sucrose. Culture temp.,26°~
27°C. Tube length, after four days. The horizon-
tal broken lines represent the growth of controls.
One of two similar results.
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Fig. 2. Histograms showing the effect of chro-
matograms of acid fraction of ether extracts from
pollen grains on the growth of Avena coleoptiles
and Pinus pollen tubes. Developing solvent, buta-
nol—acetic acid —water(4 1 1:2),
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Fig. 3. Histograms showing the effect of chro-
matograms of acid fraction of ether extracts from
ovulate strobili on the growth of Avwena coleoptiles
and Pinus pollen tubes. The material was collect”
ed on April 23.
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Fig. 4. Histograms showing the effect of chro-
matograms of acid fraction of ether exiracts from
conelets after pollination on the growth of Pinus
pollen tubes. The material was collected on May 25.
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Fig. 5. Histograms showing the effect of chro-
matogramgs of acid fraction of ether extracts from
the ovules of fertilizing time on the growth of Avena
coleoptiles and Pinus pollen tubes. The material
was collected on June 26.
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Summary

This study was undertaken for elucidating the cause of slow growth of pollen tubes in the ovule
of Pinus. Growth substances were extracted with peroxide-free ether from the pollen grains, ovulate
strobili, conelets and ovules of Pinus Thunbergii, Paper chromatographic separation of growth sub-
stances in the extracts was performed in the ascending method in iso-propanol-ammonia-water (8:1:1,
in vol.) and n-butanol-acetic acid-water (4:1:2,in vol.). The chromatograms were assayed by the
Avena straight growth test and the pollen germination test. As the material of the germination test, the
polien grains of Pinus Thunbergii were used. The results obtained are summarized as follows:

1. The growth of pollen tubes was greatly inhibited by the acid fraction, and slightly by the neutral
fraction of ether extracts trom pollen grains,
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2. The growth of pollen tubes was inhibited by the medium containing ovules or nucelli.

3. From the paper chromatography and the Awena straight growth test, at least two kinds of aux-
ins (Rf 0.1~0.3 and 0.4~0.5, iso-propanol-ammonia-water) and two kinds of inhibitors (Rf 0~0.1
and 0.7~0.9, the same solvent) were found in the acid fraction of ether extracts from pollen grains,
ovulate strobili and ovules. Among these substances, the auxin of Rf 0.4~0.5 was presumed to be
indoleacetic acid as compared with the Rf value of synthesized IAA, The other substances could not
establish the chemical nature of them.

4. From the paper chromatography and the pollen germination test, at least two kinds of inhibitors
to the growth of pollen tubes (Rf 0~0.1 and 0.7~0.9, Zso-propanol-ammonia-water) were found in
the acid fraction of ether exiracts from pollen grains, and three kinds of the inhibitors(Rf 0~0.1, 0,
2~0.3 and 0.6~0.9, the same solvent), in that of ovulate strobili and conelets.

5. Pollen tubes responded to two inhibitors of Rf 0~0.1and 0.6~0.9 in the same manner as Avena
coleoptiles.

6. Two inhibitors to the growth of pollen tubes (Rf 0.2~0.3 and 0.6~0.9) in acid fraction tended
to decrease in the ovule at fertilizing time.

From these results, it is supposed that inhibitors to the growth of pollen tubes in the pollen
grains and ovules of Pinus Thunbergii may play a role in slowing down the growth of the pollen tubes
in the nucellus.



