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Parent-Offspring Correlation and Heterosis Effect in the
Fertility of Autotetraploid Renge (Astragalus sinicus L.)

Kisaburo HayasHI
Laboratory of Crop Science and Plant breeding, Faculty of Agriculture

Abstract : In the previous reports!™?, it meight be concluded that the physiological
disturbance, low fertilization ability of pollen is the most important cause of the low
fertility of the autotetraploid Renge. Therefore it may be thought that the fertilization
ability can be affected by genetic nature. In this report, difference between inbred lines,
parent-offspring correlatation and hybridization are discussed in the fertility (pod setting
percent and the number of seeds in a pod).

The wide variation of fertility were observed in the 40 inbred lmes which had been
segregated in the offspring of one induced autotetraploid individual from the native
variety, Gifudaibansei (Fig. 1. Table 3). The correlation bstween parental individual
and their offspring lines were r =0. 442%(1962—63) and r=0. 451**(1963—64) in pod setting
percent and r =0.334* r=0.416** in the number of seeds in a pod, respectively (Fig. 2
& 3). The fertility of several F1 hybrid lines between the autotetraploid inbred lines which
had been induced from different original varieties, were higher than that of the parental
inbred lines (Table 4). However the fertility of the next generation from autotetraploid
individual which had been induced from F: individual between the the diploid -inbred lines
by means of colchicine treatment, were lower than that of the induced autotetraploid
lines from parental original inbred lines (Fig. 4).

From the facts described above,we may conclude as follows. The fertility of auto-
tetraploid Renge can be decided by genetic nature, however- we should not neglect the
effect of the enviromental condition on the fertility. bscause its heritablility is relatively
low. The higher fertility of hybrid lines is due to heterosis effect, not to preferencial
pairing and higher fertility Fi1 autotetraploid line can be induced depending on cross
combination.
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Table 1. Parental autotraploid inbred lines

Line No. Year® ' _Original varieties
P No. | 1956 i Hokuriku No. |
6 ” ”

14 1961 Funosen No. 7
17 1954 ) ~ Gifudaibansei
45 ” 7,

46 ” ‘ ’ ”

47 ” ' : ”

54 ” : ‘ ”

*) : In this year, Parental autotetraploid inbred lines: were induced
from the original varieties by means of colchicine
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Table 2. Parental diploid inbred lines

Line No. Year® Original varieties
S No. 1 1951 Gifudaibansei
3 ” ”
5 L Funosen No. 7
6 ” ”
7 ” ) ”
9 ” ”
10 4 Gifudaibansei
1t . ” o
W No. 2 1956 Shirobana (White flower)

'¥) : Beginning year of inbreeding
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Fig. 1. Variation of fertilitg in the diploid and autotetraploid inbred
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Table 3. Analysis on the average fertility of the autotetraploid
inbred lines :

Factors SS DF MS F
Pod setting percent
Line 5336. 39 39 136. 84 4, 07F*
Year 626. 67 2 313 9, 39%F
Error 2622. 69 78 33,62
Number of seed in apod
Line 30.99 39 . 0.79 2.63%F
Year 2.15 2 1.07 3. 56%F
Error 23. 50 78 0. 30
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Fig. 2. Parent-offspring correlation on pod setting percent
in the autotraploid inbred lines
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Fig. 3. Parent-offspring correlation of seed number in a
pod in the autotetraploid inbred lines
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Table 4. Fertility of Fis between autotraploid inbred lines

F1 No. Combination F# M¥ MP¥ F! Rate™®

Pod setting percent

Fi- 49  P-6 X P- 1 20.0%  41.3% 35% 3% 93
F1- 56 P- 6 X P-54 29.0 33.3 AL 39.9 128
F1- 57 P-14 X P-1 39.5 41.3 40, 4 28, 8 71
F1- 72 P-17 X P-46 40. 4 34.8 3.6 29.2 77
F1~ 96 P-46 X P-45 34,8 44,6 39,7 48.5 122
F1-102 P-47 X P-14 34,3 39.5 ¢ 36,9 41,5 112
F1-103 P-47 X P-45 34.3 4.6 39.5 34.3 86
F1-106 P-54 X P-14 33.3 39.5 36. 4 40. 4 110
Number of seeds in apod .
F1~ 49 P- 6 X P~ 1 1.2 0.7 1.0 1.6 168
F1- 56 P- 6 X P-54 1.2 1.2 1.2 1.9 158
F1- 57 P-14 X P- | s 0.7 11 1.4 127
Fr- 72 P-17 X P-46 1.7 1.3 L5 1.4 93
F1- 96 P-46 X P-45 1.3 L5 L4 1.4 100
F1-102 P-47 X P-i4 1.8 L5 L7 2.0 121
F1-103 P-47 X P45 1.8 L5 1.7 1.9 115
Fr-106 P-54 X P-14 1.2 L5 1.4 21 155
Coefficient of fertility
Fr- 49 P-6 X P- | 34,8 28.9 31.9 52.5 164
F1- 56 P- 6 X P-54 34.8 40.0 37.4 75,8 202
F1~ 57 P-14 X P- | 59.3 28.9 44,1 40.3 91
Fi- 72 P-17 X P-46 68. 7 45,2 57.0 40.9 71
F1- 96 P-46 X P-45 45. 2 66.9. 56. 1 67.9 121
F1-102 P-47 X P-14 61.7 59.3 60. 5 83.0 137
F1-103 P-47 X P-45 61. 7 66,9 64.3 65.2 101
F1-106 P-54 X P-14 40.0 59.3 49.6 84.8 m

¥ F, M. & MP : Pistilate parent, pollen parent & mid parent, Rate: (F1/MP) X100
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Fig. 4. Fertility of the offspring lines induced from colchicine treated
autotet;aploid F1is between the diploid inbred lines
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