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Studies on the mechanism of partial sterility in induced
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V. Relation between the abnormalities of
meiosis and the function of gamates.
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Table 1. Seed fertility in a diploid and the two tetraploid lines examinated

: Percentage of Number of seeds Percentage of
Lines Year legumes setting per a legume fertilized ovules
Higher ;

: 1962 45.2 3.7 11.0
fertile
tetraploid 1963 57.9 3.4 19.0
Lower -

R 1962 25.3 3.0 6.5
fertilie 1963 1.3 15 21
tetraploid
Diploid He2 75.9 6.4 4.3
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Table 2. Chromosome configurations at first metaphase in the two tetraploid lines

Configurations Higher fertile line Lower fértile line
Number of sporocytes Number of sporocytes
v I I Dol 1oz | 1963 | Total | % 1962 | 1963 | Toui | %
8 1 1 2 0.9
7 2 1 1 0.6 1 3 4 1.8
7 1 1 2 3 3 1.3
6 4 6 6 3.8 5 4 9 4.0
6 3 2 |13 3 6 | 26
5 6 1 7 8 5.1 12 14 26 1.5
5 5 2 1 3 4 2.5 8 2 10 4.4
5 4 4 1 1 2 1.3 1 1 0.4
5 3 6 1 1 0.6
4 8 6 12 18 11. 4 16 5 31 13.7
4 7 2 4 2 6 3.8 5 6 11 4.8
4 6 4 3 3 1.9 2 2 0.9
4 1 6 1 1 1 0.4
3 10 11 8 29 18. 4 14 i9 31 14.5
3 9 2 4 5 9 5.7 7 2 9 4.0
3 8 4 2 2 4 2.5 3 2 5 2.2
3 7 6 1 1 0.6 1 1 0.4
3 1] 8 1 . 1 1 0.4
2 12 9 16 25 15.8 12 20 32 141
2 11 2 7 7 14 8.9 6 4 10 4.4
2 10 4 3 2 5 3.2 2 1 3 1.3
2 9 6 1 1 0.6
2 2 8 2 1 1 0.6
1 14 3 3 6 3.8 7 11 4.8
1 13 2 4 1 5 3.2 6 2 8 3.5
1 1 12 i 1 1 2 0.9
1 1 11 3 1 1 0.6
16 2 2 4 2.5 2 2 0.9
15 2 1 1 2 1.3 3 3 1.3
14 4 1 1 0.4
1 12 5 2 2 1.3

Total | es | 93 | s oo | ms | | a2 [ 1000
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Fig. 1. Frequency of sporocytes with different number of quadri-, and bivalent chromosomes
at first metaphase in the two tetraploid lines. Arrows stand for the average number of
sporocyte.

Table 3. Frequency of sporocytes with quadri-, trl-, bi-, and univalent at first metaphase in two
tetraploid lines

Higher fertile line Lower fertile line
Number of Average Number of Average
sporocytes number per sporocytes number per
(%) " sporocyte sporocyte
v 150 (94.8) 2.9 227 (97.4) 3.4
m 4 (2.9 0.03 4 (1.8 0.02
I 158 (100 ) 9.6 225 (99. 1) 8.7
I 61 (39.8) 0.9 77 (33.9) 0.8
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Table 4. Frequency of lagging chromosomes at first anaphase and sporocytes with micronuelei at
quartet stage in the two tetrpaloid lines

Number of sporocytes (%) Average
Stage Line - X ) number per
with without total sporocyte
Al High. 60 (10.6) 554 (89.4) 614" 1.6 (0—4)
Low. 55 (13.4) 365 (86.6) 420 1.6 (0—4)
Quartet High. 30 (13.0) 202 (87.0) 232 1.8 (0—5)

Low. 23U 246 (88.5) - - 2718 1.6 (0—5)
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Table 5. Chromosome numbers of daughter nucleus plate at second metaphase and their
frequencies in the higher fertile line

Chromosome numbers 16 — 16 17 — 15 Total

Number of sporocytes 65 : 7 : 72
(%> (89.3) (10.7) (1000

Table 6. Chromosome numbers at mitotic metaphase of pollen nucleus and their frequencies in
the higher fertile line

Chromosome numbers 14 15 16 17 Total

Number of pollen 1 2 22 1 26
(%) 3.8 1.7 (84.6) 3.8 (100>
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Table 7. Pollen fertility in the diplold and two tetraploid lines

‘ Good pollen Abortive pollen
Higher fertile tetraploid line 92.4% 7.6%
Lower fertile tetraploid line 91.4% 8.6%
Diploid line _ 99.4% 0.6%
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VI. Summary

In the first and third reports of this series (HAYASHI, 1961, 66), it was shown that in
the tetraploid the polar nuclei in about 40 % of ovules are not fused and about 30 % of
pollen are not germinated. In this report, in order to find out the causes of these decrease
in the gamatic function, the abnormalities of meiosis and the frequency of aneupolid
gamates are studies in the two tetraploid lines which fertility are much different as shown
in the table 1. The results are summarized as follows:

1. The average number of quadri-, tri-, bi-, and univalent per sporocyte at first meta-
phase are 2.9IV+0.03I+9.6I0+0.91 in higher fertile tetraploid line and 3.4IV-+0. 0210
+8.70+0.81 in lower fertile tetraploid line respectively (Table 2 & 3, Fig. 1).

2. The avarage number of lagging chromosomes per sporocyte at first anaphase and
micronuclei at quartet stage are 1.6—1.8 in the 10— 13 % sporocytes in both tetraploid lines

(Table 4).

3. In the higher tetraploid line, unequal chromosome number of daughter nuclei plates
at second metaphase is 15 : L7 only and that frequency is 10.7 % (Table 5), chromosome
number at mitotic metaphase of pollen nuclei are observed 14, 15, 16, and 17, and the
total frequecy of the aneuploid gamates is 15.3 % (Table 6).

4. The frequecy of abortive pollen is 7.6 % in the higher and 8.6 % in the lower
fertile tetraploid line, respectively (Table 7). These frequecy are not dorastic increase, and
are lower than the above-mentioned frequecy of aneuploid gamates.

5. These results are suggested that there are not clear relation between abnormalities
of meiosis and seed fertility in the tetraploid and the frequency of aneuploid gamates are
almost same in both tetraploid lines. But the frequencies of physiological abnormal gamates
in previous reports are much higher than the frequency of aneuploid gamates in this report.
These differences may be owing to the physiological disturbance of tetraploid plant as
suggested by MONTZUNG (1936) and HAKANssON (1952). ‘
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