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The Estimation of Aneuploid Frequencies in the Progenies
of Induced Autotetraploid Renge (Astragalus sinicus L.)

I, Germination Ability and Competition Ability in the Aneuploids

Kisaburo Havasar and Midori Okupa
Laboratory of Crop Science and Plant Breeding, Faculty of Agriculture

Abstract: A Series of this studies has been examined the factors affecting frequency
of aneuploids in autotetraploid Renge population. The present work is attempt to evaluate
competition ability of aneuploids in germination and growth. :

Seeds produced from parents plants with 2n=31—35 were divided into three weight
classes: H (5 mg>). M (4—5 mg) and L (4 mg<). Lower percentage of germination
were observed in the M and L classes seed than in H class. There is remarkable difference
in characteristics of aneuploid with different chromosome numbers under competitive
condition, but not under single planting condition. And also low productivity of seed in
aneuploids is not over-looking under competitive with euploid. Therefore it should be
concluded that aneuploids have low competitive ability and are not able to leave many
offsprings under actual cultivation condition..
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Table 1. Weight variation of seed produced from the aneuploid plants

ggg&?sg}ne Number of seeds (%) _
parents H*® M#* L* Total
3 78G50.6) 38Q24.7) © 34D 154(100)
32 160G52. 1) 932 48315.D 307C100)
3 132(54. 8) 53(22.0) 56(23.2) 2410100
34 155(59. 8) 43C16.6) 61(23.5) 259100
35 40Q24.7) 61G37.7) 61G37.7) 162C100)
Total 565(50. 3) 204019. 1) 264(23.5) 1123¢100)

* Seed weight class; H: § mg<, M: 4—5 mg, L: 4 mg>
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Table 2. Germination rate in three weight classes of seed produced from the aneuploid parents

Chromosome Weight classes

number of Total

parents H M L
31 55/ 78(70.5)% 16/38¢42. 1) 4/38(10. 9 75/154(48. D
32 124/160(77.5) 71/99(71. 1 25/48(52. D 220/302(71. D
33 107/132(81. 1) 36/53C67.9) 11/56(19. 6> 154/242(63. 6
34 117/155(75.5) 16/43(37.2) 4/61C 6.6) 137/259(52.9)
35 23/ 40G51.5) 32/61(52.5) 35/61(57. 4) 80/162(49. 4)

* “Number of seeds germinated”/“Number of seeds examined” (Germination percentage)
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Table 3. Chromosome number of offspring plants from the aneuploid parents

Chromosome Chromosome number of offspring plants
number of Total
parents 30 31 32 33 34 35 36 37
3t 2 i 3 1 1 1 — - 9
(22.2) A G313 gL ann A 100>
32 1 1 32 8 3 — - — © A5
(2.2 (222 LD 1.8 (67 (100>
33 - 3 11 3 4 - - — 21
(14.3) 2.4 4.3 09D (100
34 — 1 12 10 13 4 - 1 4]
(2.8 9.3 Q4.4 GL.D (9.8 (2.9 100>
35 - 1 3 9 11 4 3 — 31
(3.2 (9.1 9.0 (355 2.9 (9.D 10
Table 4. Frequency of hypo-, eu- and hyperploid plants in three weight classes
of seed produced from the aneuploid parents
Chromosome Heavy class (H) Medium class (M) Light class (L) Grand
number of total
parents Hypo. Eu. Hyper. Total Hypo. Eu. Hyper. Total Hypo. Eu- Hyper. Total
31 - - - - 1 3 3 7 2 0 0 2 9
(14.3) (42.9) (42.9) C 1000 € 1000 C 100D
32 1 28 8 37 1 4 3 8 - - - - 45
(2.1 5. D 21.6) C100) (12.5) (50.0) (37.5) C 100D
33 7 3 10 2 3 3 8 { 1 1 3
(70.0) €30.0) C 100D €20.0) €(37.5) (37.5) € 100D (33.3) (33.3) (33.3> C 100
34 1 12 26 39 0 0 2 2 - - - - 4]
( 2.6) (30.8) (66.7) C 100D 100> C 1000
35 0 8 8 0 3 11 14 1 0 7 8
C 100> C 1000 Q21.4) (78.6)  100) (12.5) (87.5) C 1000
147

Total 2 41 46 94 4 13 2 39 4 1 8§ 13
( 2.1) (50.0) (47.9) ( 100) (10.3) (33.3) (56.4) ( 100) (40.8) (7. (61.5) ( 100)
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Fig. 1. Characteristics of the aneuploids in competition condirion.
A : Competition with the same aneuploid or the euploid plants
B : Competition with the euploid plants, C: Non-competition
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Table 5. Seed productivity of aneuploid under competitive condition

Somatic chromosome numbers

Culture )
. 31 32 33 34 35
A 633C 31 2075C100) 740C 36) 538C 26D -
B 1300¢ 63) 207501000 1232 60) 152C 20 -
C 887C 51D 1754C100) 1860(106) 1693C 97 1346C 1D

Culture A : Competition with euploid plants

Culture B : Competition with plants having the same chromosome numbers
Culture C : Single planting

Figures mean “Number of flower stralks X Seed fertility (Relative value)”
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