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Studies on the mechanism of partial sterility in induced
autotetraploid of Renge (Astragalus sinicus L.)

IV. Effect of boric compounds and gibberellin on
pollen germination.

by Kisaburo Havaswur
(Laboratory of Plant Breeding, Faculty of Agriculture)
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Table 1. Pollen germination on culture media with two kinds of agar.

Replication
Culture media Pollen Mean
{ 2 3
v x 0.0% 0.3% 3.4% 1.2%
2x 0.9 32 25 22
I x 96. 8 91.5 83.6 90.6
2x 83. 1 5108 39. 4 58,1

1) I : Basic medium with 10 % sugar and 2 % agar used for chemical analyses
2) I : Medium with 10 % sugar and 2 % agar ordinarily used for bacterium culture.
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Table 2. Chemical compounds examined

: FeCls, SnClz, KCl, NH4Cl, MnSOs, CoSOs, ZnSOs, CuSOs CdSOs,
Inorganic salts NiSOs, CaClz, HiBOs, NazBiOr.

Alanin, Arginin, Aspartic acid, Cystine, Glutamic acid, Glycine,
Histidin, Hydroxy proline, Leucine, Lysine, Methionine, Phenyl alanine,
Proline, Serine, Threonine, Tryptophane, Tyrosine, Valine.

Amino acid

Vitamin Bi, Bz, Be.

Others I Gibberelline, Colchicine. °
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Fig. 4. Germination of haploid pollen on culture medla with 0, 10, 50, 1000 ppm
of boric acld respectively.
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Fig. 5. Germination of diploid pollen on culture media with 0. 10, 50, 1000 ppm
of boric acid respectively.
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Fig. 6. Percentage of pollen germination and Fig. 7. Percentage of pollen germination and
length of pollen tubes on potassium chlorids, length of pollen tubes on gibberellin media
ferric chlorids and cystine media of different of different concentration with 10 % sugar,
concentration with 10 % sugar, 2% agar and 2 % agar and 1 ppm boric acid as the basis
1 % boric acid as the basis of the media. of the media. Broken lines stand for germi-
Broken lines' stand for germination percentage nation percentage and tube length on the

and tube length on the media as the basis. media as the basis.
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Fig. 8. Germination of pollen on 0, 10 ppm gibberellin media with 10 % sugar,
2 % agar and 10 % boric acid as the Dasis of the media. Upper row: Haploid
pollen. Lower row : Dploid pollen. Left column: 0 96 gibb. media. Right
column: 10 % gibb. media. ‘ -
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Fig. 9. Percentage of pollen germination and length of pollen tubes on 0 and 10
ppm gibberelline media with 10 % sugar; 2 9 agar and 50 ppm boric acid.
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Fig. 10. Effect of 10 ppm gibberelline on ! and 50 ppm boric acid media.
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V. Summary

In the previous report of this series of study (HAYASHI, 1966), it has been shown that
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about 30 % of normal pollen of the induced autotetraploid renge are not able to germinate
the pollen tubes grow slowly and are occasionally coiled or‘zigzag in shape on the optimum
culture medium. In the presént investigation, the effects of chemicl compounds (Table 2)
on pollen germination have been studied. The results obtained are as follows:

1. The pollen of diploids and tetraploids easily germinte on the medium with 10 % sugar
and 2 % agar for ordinarily used for bacterium culture, but germination on the basic medium
with 10 % sugar and 2 % agar used for chemical analyse is very poor (Table 1).

2. An addition of 10~64 ppm boric acid or borax to the basic medium promotes the
germination and elongation of pollen tubes, but the addition of other chemical compounds
do not have any effect (Fig. 2~5).

3. The addition of 10 ppm gibberelline to 1 ppm boric acid medium increases the length
of pollen tube drastically, but the rate of pollen germination is reduced by a half (Fig. 7,
8). KCI, FeCls, cystine produce moderate effect on elongation of pollen tube (Fig. 6).

4. On the culture medium with 10 % sugar, 2 % agar, 50 ppm boric acid and 10 ppm
gibberelline, the rate.of pollen germination in tetraploids is about 50 %, but the pollen

tubes elongate well and resemble those of diploids in shape (Fig. 9).
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