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Studies on the mechanism of partial sterility in induced
autotetraploids of renge (Astragalus sinicus L.)

Il. Effect of outer conditions on pollen germination.

by Kisaburo Havasui
(Laboratory of Plant Breeding, Faculty of Agriculture)
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Table 1. Diameter of pollen in diploid and tetraploid renge

Degrees of oculrar micrometer®
Ploidy - Total Means*
4.0 4.5 50 55 60 65 7.0 1.5
2 x l 1 1 261 36 1 300 5.06 & 0.02
4 x ‘ 6 20 91 197 70 2 386 6.40 = 0.33
* : 1 unit=ca. 3.25 micron

Table 2.  Percentage of stainable pollen
in diploid and tetraploid renge.

5. 90 pH OBE
FI30RDOMT V% | cc DEBKIC2BERTE

! 2x 4 BiL, €ORMED pH 2Bk T8 E L
1 99. 3% 82. 4% 7o 3%, BET IEICHI > TRERME
2 99.3 92.8 U, 2O¥EBEZEZRHT,
3 99.3 95.0 6. LW DORFREHFRFPHOFELE
4 100.0 94.7 TER OB BRI EA K TEN %, &15
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8 99. 4 91.3 B2 R UTEBL .,
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Table 3. Chemicals used for alteration of humidity in storecases.

Relative humidity in cases 0 % 0 % n % | 00%
Chemicals CaClz 16_1625(%6; gés(’;'i Water
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Fig. 9. Germination of haploid pollen stored in various humidity. Numerals stand
for relative humidity in storecases.
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Fig. 10. Germination of diplold pollen stored in varous humidity. Numerals stand
for relative humidity in storecases.
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V. Summary

In the first and second reports of this series of study (HAYAsSHI, 1961, ’64), we have
shown that the reduced number of ovules and high frequency of dropping legumes in the
induced autotetraploid renge are due to failure of fertilization.In the present report, various
conditions necessary for pollen culture and abnormalities "of pollen germination in tetraploids
are described with the aim of clarifying the causes of failure of fertilization in tetraploid
plants.

The condions suitable for germination anb growth of pollen tubes in diploids and tetraploids

are shown in the following table.

Suitable range Suitable range for .
Pollen for germination growth of pollen ?ptlm‘ﬁm ra?tgee
of pollen tube or polléen cultur
. _— 4 . (74
Concentration of sugar 9 : ig _ %8% : 5 1_0 1022/ %8;02
pH X 4 -1 4 -7 4 =7
2 x 4 —8 5 =1 5—1
X 25 — 35°C 35°C 30 — 35°C,
Temperature 2 x 25 — 30°C 30°C 25 — 30°C

Both the pollen of diploids and tetraploids germinéte within fourty minutes after being
placed in the culture medium, and survive for 58 days in a low relative humidity (0—30%)
and for 17 days in a high relative humidity (100%). '

In tetraploids, however, the pollen germination is somewhat abnormal : (a) the 30 % of
normal pollen are not able to germinate. (b) The pollen grains and tubes burst occasionally.
(c¢) The pollen tubes grow slowly and are occasionally coiled or zigzag in shape on the
optimum medium. (d) The ranges of suitable concentration of sugar and temperature for
germination are narrow. I'hese abnormalities of pollen germination are considered to

contribute substantially to the failure of fertilization in tetraploids.
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