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

IV. Frequencies of Aneuploid- in Natural Population

Kisaburo HAayasHl and Satoshi K iwaTa
Laboratory of Crop Scignce and Plant Breeding, Faculty of Agriculture

Abstract: In the previous papers of this series !-3 , we have studied on several
factors affecting on aneuploid frequency of the .induced autotetraploid Renge in -
natural cultivation condition. In the present paper, the other important factors,
crossability. between parents with different numbers of chromosome (2n=30~37), seed
gérmination, seedling survivals and variation of chromosome numbers in the next
progeny were studied.

The crossability varied remarkably according to parents chromosome number. Es-
pecially, it is worth noting that the crossability were higher in the combination
which had 32—plants (plants with 32 chromosomes) as female or with 32—and 33—
plants as male than in the other combinations (Table 1, Fig. 1.). The difinite
tendency could not have been observed on the ability of seed germination and seedling
survivals in the different combinations. It is found that somatic chromosome number
are not closely related to the ability of germination and survivals in the progeny
{Table 2 & 3). In the cross combinations between euploid and aneuploids, the
more distant from 32 in chromosome number of aeuploid -parents, the more frequent
aneuploid were observed in the progeny (Table 4). It is estimated that the ovule
with below 15 or above 19 chromosomes and the pollen with below 15 or above 17
chromosomes had few ability of fertilization (Table 5). :

The frequency of k-plants in the g-th gerneration, Wi®* (where k equals 31 to 35),
were estimated by the paramenters described as follows.

Wi 8= wkz/zk w8

W E=2 2 Fi- Sii- Gy
i

1) Fix; the frequency of k-plants in the next generation of the cross, i-plants x
j-plants.
Fig= fij/ kz fijx
fiik= 22 Gie - E.- Gjp' Pp
i
where e and p are chromosome number of ovule and pollen respectively, e+p=k. Gie

and Gijp are frequency of (e)-ovules (ovules with e chromosomes) in i-plants and
frequency of (p)-pollens (pollens with p chromosomes) in j-plants. These values



32 SMAFEHGFRME WeH (1983) B F

have been already estimated in the first paper ' E. and Ppare fertilization
ability of (e)-ovules and (p) -pollens (Table 5). :

2) 8ij; Seed setting ability of the cross, i-plant x j-plants (Table 6).

3) Ci; Probability of the occurence of the cross,i-plants x j-plants,

Cij= Wig—l BN ng-l . Ij

Ii and I; are number of racemes produced on i-plants and j-plants. 1; and Ij,
have been already observed in the previous paper ¥, were show in Table 7.

Change of euploid and aneuploid frequency over till ten generations calculated by the
equations and the parameters above mentioned.

The frequency of euploid and aneuploids reach to the plateau in 4—5 generations when
the 1nitial population constitutes only euploid. The plateau values of euploid are
53.19% in outcross and 56.1% in self pollination. "The plateau value are the same,
even if when the initial population constitute only aneuploids. In the first report
of this series1!’, we have estimated simply by the parameters, G, and Gj,. That
plateau value was about 709% , higher than in this report. It seems to be dueing to
fertilization of aneuploid pollen that the present estimated value is different from the
previous estimation. :
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Table 1. Crosses between parents with different numbers of chromosome

Female . Male parent
parent 30 31 32 33 34 35 36 37"
(100) : 165 103 120
30 ( 8) - 38 20 - 15 -
€ 19) » 61 28 17
87 ( 93) 180 75 _ 78
31 17 27) 56 30 - 22 -
21 ( 49) 113 52 ' 27
213 13 (347) 114 140 - 103 138 129
32 26 16 (166) 71 43 34 29 25
" 46 32 (538) 233 191 86 46 31
170 130 143 (180) . 145 198 131
33 10 18 68 ( 68) 47 57 36 -
15 31 231 (223) 115 113 66
106 - 127 . 193 125 (164) 157 85
34 10 28 85 56 ( 35) 37 19 -
' 14 48 226 171 ( 98) 61 .25
143 88 323 195 99 (145)
3% 15 19 88 68 12 ( 15) = -
25 31 188 121 13 ( 37)
147 ¢ 809
36 - - 28 - ~ ¢ 0) -
59 ' C o

Upper lows: Numbers of flower examined, Middle lows: Numbers of pod,
Lower lows: Numbers of seed.
Figures in parenthesis are shown in the cases of self pollination
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Fig. 1. Crossablity between parents with different
number of chromosome. Size of circle indicates the
crossability, number of seed per one flower pollinated
in the cross shown in Table 1.

Table 2.  Survival rates in the progenies of crosses between euplojd
and aneuploids

Chromosome numbers of aneuploid parent

Cross 31 32 38 %4 3% 3% 37

ExA™) 8.5 840 832 8.7 091 8.5 581 667
AxE 68.9 6.2 832 698 742 928 754 -

*): E=Euploid, A=Aneuploids

Table 3. Survival rates in the progenies of crosses between
euploid and aneuploids

Chromosome numbers of gamate

-Cross
30 31 32 33 34. 35 36 37

ExA) 9.2 8.7 90 089 9.1 8.1 600 667
AxE 9.5 9.8 980 8.1 9.7 932 8.4 -

*3): E=Euploid, A=Aneuploids
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Table 4. Distribution of somatic chromosome numbers observed in
the hybrid progenies between euploid and aneuploids

a. Euploid x aneuploids

Combina— " Somatic chromosome numbers
tion 31 32 33 2 35 36 Total Mean
32 x 30 6 21 7 3 1 ) 38 32.3
U (15.8)  (55.3)  (18.4) (7.9  ( 2.6)
32 x 31 2 12 3 1 18 32.2
: (11.1) (66.7) (16.6) ( 5.6) ’ . R
32 x 32 6 58 23 4 o 91 32.3
( 6.6) (63.7) (25.3) ( 4.4) ‘ .

32 x 33 8 113 54 9 1 185 32.4
(4.3) (61.1)  (29.2) - (4.9)  (0.5) ' o

32 x 34 4 36 79 26 5 2 152 33.0
(2.6) (23.7)  (52.0) (17.1)  (3.3) ( 1.3)

32 x 35 2 18 23 13 2 58  32.9
(3.4)  (31.0)  (39.7)  (22.4)  ( 3.4)

32 x 36 1 3 .4 5 13 33.0
(7.7) (23.1) (30.8) (38.5) ) .

32 x 37 3 3 6 12_ " 33.3

(25.0) (25.0) (50.0)

b. Aneuploids x euploid

30 x 32 3 16 5 4 . 30 %) 32.2
(10.0)  (53.3)  (16.7)  (13.3)

31 x 32 4 ' 38 15 4 6l 32.3
(6.6  (62.3) (24.6) (6.6)

32 x 32 6 58 3 4 91 32.3
(6.6) (63.7)  (25.3)  ( 4.4)

33 x 32 3 23 7 2 1 _ 56 32.6
(5.4)  (41.1) (48.2) (3.6) (1.8 :

34 x 32 2 15 30 20 6 1 74 33.2
(2.7)  (20.3)  (40.5)  (27.0)  (81)  (1.4)

35 x 32 1 17 36 29 6 1 90 . 33.3

: (1L1)  (189)  (40.00 (32.2) (67 (11 '

36 x 32 1 2 8 14 3 28 33.6
( 3.6) (7.1) (28.6) (50.0) (10.7) :

Figures in parentheses are shown percentages
*) Each one plant with 29 and 30 chromosomes were also observed
apart from 28 plants shown in the table.
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~ Table 5. Fertilization ability of aneuploid gamates

Chromosome numbers of aneuploid.parent

Gamat

mate 15 16 17 18 19
Ovule 0.2 1 0.9 0.6 0.1
Pollen 0.1 1 0.6 0.2 i 0.0
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Table 6. Seed setting ability of aneuploid parents
a. Female parent

Chromosome numbers of male parent .

Female 31 32 33 34 % Mean
31 - 0.41 0.34 - 0.41 0.39
32 1 I 1 1 | 1.00
33 0.54 106 - 0.58 0.68 0.72
34 0.86 0.77 0.67 - ow 0.69
35 0.80 0.38 030 0.10 - 0.40

b. Male parent

Chromosome numbers of male parent

Female 31 32 33 34 35
31 - 1 1.10 - 0.55
32 0.29 1 1.35 0.90 0.55
33 . . 015 1 - 1 0. 49 0.35
34 0.32 1 1.17 - 0.33
35 0. 61 1. 1.07 0.23 -

Mean 0.34 1.00 1.17 0. 54 0.45
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.Table 7. Numbers of raceme in the competitive condtion

Somatic numbers of chromosome

31 Y 33 34 35
No. of 63.5 128.0 58.8 - 48.0
raceme
(Rate) (0.5) (1) . (0.5) (0.4) (0.2)

2. REABEOEKIIDOI 3R

ut&ﬁbt%Néx—a—%mw,%lﬁ”&@mm7w;7@ﬁ&Lf,%Mﬁﬁ(®®&@
BEEREERTI v Ea— 9 ~THEA LK, £KL, LYFORATHREIE VS GRKRS),
RLUTERMBTEE, (1) RITLMAWEELLBATHZ0T, (1) RO C¥'=CY,
CH'=w¥'-1: LBEHAT, TLEARWOBEE GHALL. CHSHEOHERIL Fig. 2
DEBHTH B,

ARICL S &, TRAMBOBEITPLPENDH5ELEROES &TFEREICH 4 ~ 5 %I
i&ﬁﬁmﬂéféom%cmctuMM%@#tmﬁﬁﬁrza—hLT% 13EE U TR
CEISIEELTEEST A CEOHB[LTV S,

T ICE LB O PRI SERMET @ #5531 LB T56.2%TH Y, IRz o
RIESHDEERX SND, 5 1HICEWTIHTIOE L 7B DO[A3709655 EHEE L7z ¢ Sickh~3 &,
SHOREBEWVETH S, CHIBATRDO L HICH 1 MTZHICH T D L & Lic REMETERO —I8 55
XRCBEET L LEBBOIREVCERTHA D, COFEHMBIIZEDY b5 430 L PO
WA, KA BEODA S VTS AT RERIF-BT D, L UF AEETREREEERE
SNLFZHICDOOT, BB ATER L TOIE LA, Kﬁﬁ#%mxg*@@mmwtﬁien
%,

DL I EESETIHINICELMALL VB, #ﬁﬂ<®ﬁﬁ%#ﬁATéCtuﬁU%
WA, I ICHESIBRIC REUES T 2 bD TV, CDC &3 FIRDEHREDEBT LA
TbdHdo 12/2L, Fig. 2 hoHohiLSic, ¥¥ @ BEDHTH->THIRUITIITTIKE0%



L v AREIH 4 SET R 2 BESHEOHEFE Bk AH#) 39

0.9
0.8

0.7

0.6~ self pollination

0.5 . out cross

0.4}

1 2 3 4 5 6 7 8 9
genera tion

Fig. 2. Change of eu-and aneu-ploids frequency estimated in the progeny of induced
autotetraploid Renge. -
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