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Fig. 1. Distribution pattern in degree of
seed fertility given in M; populations
of A-5 and A-58.

Table 1. Selection of translocation heterozygotes in M; plants estimated
from the mode of segregation of fertility in M, pedigrees

Spikelet A-5 Akamuro A-58 Kokushokuto-2
. . No. of No. of
fertility (%) in My Obs. No. heterozygote* Obs. No. heterozygote*

0~ 20 13 2 10 0

21~ 40 22 5 24 5

41~ 60 21 2 21 1

61~ 80 10 1 0
81~100 5 0 0

Note. *; Translocation heterozygotes were estimated by the segregation mode of

M; pedigrees.

Table 2. Relation between spikelet fertility of M, plants and the mode of
segregation in M3 pedigrees of translocation heterozygotes

Spikelet fert. Segregation of spikelet fert. in Mj Fitness of 1:1
Plant No. . . .
(%) in M, Fertile Semi-sterile Total x2 P
A-5: 1 6 9 7 16 0.25 b5~7
2 8 8 7 15 0.07 T~38
3 19 6 7 13 008 ° 7~8
4 26 5 6 11 0.09 J~8
5 51 5 4 9 0.11 7~.8
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Table 3. Identification of interchanged chromosomes depending
on the chromosome configurations at diakinesis in Fj
plants crossed with RT-lines
A-5 Akamuro A-58 Kokushokuto-2
RT-line
80 | 178 | 2 | 197 | 109 | 200 | 208 | 279
1~ 2 2@ 2@ ® 2@ 2@ 2@ 2®
2~ 3 ®
3~ 4a ® 2@ ® 2@ 2@
3~ 4b ®
3~ 5 2@ 2® ® ®
3~12a 2@ | 2@ ® | 20 | 2@ ® | 20
4~ 5a ®
RT 5~ 6 ® 2® 2® 2® ® 2@ ®
6~ 7 ®
6~10 2® ® 2@ 2@ 2@ ® 2@
7~8a | 2@ | 2@ | 20 | 20 | 2@ 2®
8~10a ® 2@ 2@ 2@ ® 2@ 2@
8§~12b 2@ ® 2@ 2@® 2@ 2@
9~10a 2@ ® 2@ 2® ® 2®
10~11a 2@ ® 2® ® ® 2@
4~ 5b ® 2@
T
9~10b ; 2@
Type of 4~11
interchanged 4~5b | 9~10b| 1~4b | 11~12 or 5~10 3~7 | 4~5¢
chromosomes 5~11
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Table 4. Linkage relationships between the interchanged
points and the marker genes
Linkage group and marker genes

T-line I o L V| V |w|wm X X | W
C wx | Pr PL dy Ig A Rd Pn |Rc|I-Bf |Hl|la| 7ri nl |bli} bc
T 1~ 4b - = - — - - = |- = — -
4~ 5b | — — - - || = +
4~ 5¢ — — - - — - — +
5~10 -] - — - - — |+ - -
9~10b | — - - - - - + - =+ -

11~12 - | + - - - |-

Note. T-line are derived from linkage markers, A-5 and A-58.

+---Significant at 1% level.

(H)---Significant at 5% level.

—---Non-significant.



BE-ART-Hif: WoBRBMERTERML ) ONEEBERKOFR L Thy FIA LI EH5H

197

Table 5. Linkage relations between the marker genes
and the interchanged points
Linkage | Marker . Segregation mode RCYV Fitness
T-line Total e
group gene AF AS aF aS x2 P
(%)

o Pr T11~12 120 196 111 32 459 | 11.8+2.24| 10.173 .01~.02
(138.6) (205.6) ( 90.9) (23.9)

v Re T 5~10 247 301 108 78 734 | 28.0+3.58/ 0.883 .8 ~.9
(257.5) (293.0) (109.5) (74.0)

do do T 9~10b 172 240 96 46 554 | 19.0+£2.79| 0.862 .8 ~.9
(18L.1) (234.4) ( 959) (426)

la do 123 206 87 11 427 6.3+1.67] 0988 .8 ~.9
(119.4) (200.9) ( 94.1) (12.6)
nl T11~12 212 244 93 71 620 | 30.4+4.40, 0926 8 ~9

(220.6) (244.4) ( 89.4) (65.6)

Xt bc T 4~ 5b 144 195 65 35 439 | 21.0+340{ 1.810 5 ~.7
(146.2) (183.1) ( 73.3) (36.4)

do do T 4~ 5¢ 99 214 112 4 429 1.5+081| 2034 5 ~7
(110.4) (211.3) (1041) ( 3.2)

Note. A : Dominant. a: Recessive. F: Fertile. S: Semi-sterile.

( ): Calculated number from the respective recombination value.
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Summary

The reciprocal translocation lines were produced
by gamma irradiation from two linkage testers,
A-5 Akamuro and A-58 Kokushokuto-2.

In the progenies of semi-sterile mutants from
gamma raying to the dried seeds (total exposure
20,000 r, exposure rate 6.94 r/min), the translocations
were identified by segregating 1 normal: 1 par-
tially sterile. Eight translocation homozygous lines
(T-line) were chosen for the further studies on the
identification of the interchanged chromosomes and
linkage analysis.

The NiSHIMURA’s and IWATA’s translocation
testers (RT-line) with definite translocation types,
were crossed with the T-lines. The chromosome
configurations at diakinesis of meiosis were ob-
served in F; plants of the test crosses, as shown
in Table 3. The interchange types which were
determined by the methods summarized by BURN-
HAM (1956), are as follows; T4~5b, 9~10b, 1~4b
for three lines derived from A-5 and T11~12, 4
or 5~11, 5~10, 3~7 and 4~5c for five lines from
A-58.

Linkage relationships were examined between the
interchanged points and the marker genes by the
use of six T-lines, as shown in Table 4. As to the
relation in which X2 for linkage was significant, 2
segregations for marker and the spikelet fertility
were indicated with the recombination values (Table
5). The correspondence between the marker genes
such as Pr, Re, la and bc, and the chromosomes
were estimated from the linkage relations and con-
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. firmed the results obtained by previous reports
(IWATA and OMURA, 1971 a, b; SATO, KINOSHITA
and TAKAHASHI, 1973). A new linkage relation
was shown between n/ (neck leaf) of IXth linkage
group and T11~12 with a recombination value

Plate

of 304+4.40%. Because the IXth linkage group
corresponds with the chromosome 3rd or 6th, in
the previous reports, further studies are needed for
the chromosome or the linkage group to which
nl belongs.

(B )

1. Ring formation of four chromosomes at diakinesis in the reciprocal translocation

heterozygote of T 3~7. (X1500)

2. Pairing configuration of four chromosomes at pachytene stage in F; hybrid between

RT8~12a and RT8~12b. (X1500)

3 and 4. Pairing of two chromosomes at pachytene stage in F; hybrid between RT 3~

4a and RT 3~4b. (Xx1500)

Note. The arrow in each fiigure indicates the chromosomes in question.






