.
ol

“‘:%T HOKKAIDO UNIVERSITY

<L

Title gogboboobuoobobooboobbooboobbooobuoobboo
Author(s) 00,00;00,00;00,0000
Citation 0o0ooooooooono,9(?), 193-199
Issue Date 1975-02-15
Doc URL http://hdl.handle.net/2115/11870
Type bulletin (article)

File Information

9(2)_p193-199.pdf

°

Instructions for use

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp

ROEZBETRRHK L b OHAEERKEOETR &
FhwF B L ESESWN
—— RO BT B PG, 5 LXI#* —

EREER - KRTHRB - SBEEEHN

(B ERFRYHHFEFEERE)
(FBFn 4949 A 13 B2 H)

Linkage analysis of rice plant by the use of reciprocal
translocation lines induced from linkage testers

— Genetical Studies on rice plant, LXII —

Shigetoshi SaTo, Toshiro KinosHita
and Man-emon TAKAHASHI

(Plant Breeding Institute, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)

#
HEIREE I MR R ORIEE OB M L L TEET
HHORIELT, REFTHEOFELIEL L THEENF
By TcH 5,

Y
o

TR XBAEC LD, FLLT—RMMEI VL
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oK, BHGEETE, REFNE OB RS
DTV, TR (e AR T -G 1973) 2R S iy,
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1. EEREOERK

M HFRR L7 1966 FFIRMBED 120, ETFRkLE
OB ZIT T, A-5: My @ 298 ik, A-58: M; ©
306 fE{&ICDV T, FEFTERREOBRAIRL oD Fig. 1
TH B, My TOEEMME AL TSR, M, fRHE
FERUTETREYMRE L, TOKE, My T
e=1: 153 2 R B0E My OFsE ~ 7 v @ik ih
KB L DEHEFE Lz, Tablelizi, 2 BEEE~F
TERC DT OEIEEROFERA R L TH B, TR
Mz, FETRAMED 60% LAT D@ A & B5EE~ 7 o Bk
P BRI, 7o, A-5 Tk 60~80% D {E {EH
WABEA~ 7 o @ik E& Th ke, B A-5 DI
B X D O BRFRET % BT 1972 12 My @ik OfEF
ol A T, 1973 4R1C My e 3513 5 otk 4l 4 2
LiciEEy Table 2R LTH B, ZOHBETH My D
HEEE ~ 7 o BRI TR OBERIEL 6~51% TH D,
WA (M) I BT B8 - ERRR O 58, Wi LR
DLl {#HEGLE,

100 [~
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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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IR~ 7 o BEOBKL BT, BENEFRCECET
CEE U HREE o+ = [l S e, ThbHWT
EHE S ORICHMELE X 1T/0- 1o Frik, FUEE~
5 af@ifk& 7 b, Diakinesis i3\ Cid Plate 1 iZ7n4
e, 4HPEEOHEATED BRI,

2. GELBEORE

HHEE s =R L LTHEHR I 8 RHIToOWT,
RE AR L W AREEOEELRE L, Titbb,
FTEERM OB A e RT RHE & ORICRZHEEfTow,
Fi @ Diakinesis (2 5t7 % k¥4 % -7 (Table
3), BURNHAM (1956) iZ J A7 5iE, $EHEERHFMOZHE
TRHREBEEORMICL - T, RO3IBFINELLRD,
Tiebb, 1) 2BOEERAHED 5 b Thn—Tindk

HTHAHIDIE, 6 BHEAK (@) BEREhD, 2) 28
D 4 BRAUEK (2@) TBEOBETIL 2 ADOBEGE G
R %, 3) 1ED 4 EEAAK (@) 8L 2 EOGE(L
LT BHACIE, BER G 2 AKICHEE T, BEA
PERFRBEEL TV ANER TV 20 DBETH 5,

AT EEE S OBR L o 8 OB RH (T F#) 1>
WTHREADRE XTI - LR E RS,

a) T4~5b (A-5:80 H13k)

W% 4 Fy © Diakinesis i\ T ® 2SR 1L iz
DL, RT3~4ad T RTS5~6 LD HTH - T,
RT3~12a & RT6~10 T 2@ » S iz in b,
53 RO 6 GBI H T 5 Tl Licas
- THEALESROEOM A UEETH 5,

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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b) T9~10b (A-5:178 fi3k)

RT6~10, RT8~10a F0X RT 10~11a & DBER
HTE, ThTh ® WEREh, RTI9~10a & O %
T @ B SR, BERLI~10TH h, RT
9~10a &ILERE S RITT 5,

¢} T1~4b (A-5:293 F3k)

DS 1 Bt Rk TH L DT, BESTHOH
B D L Qe A OBRENH BT » 72, RT 1~2,
RT3~4a R RT4~5a & D RELH TiL, © 2
RENICOTEERMT 1~4 L HEE IR,

d) T11~12 (A-58:197 fa3k)

RT3~12a, RT8~12b K1 RT 10~1la CHHZE
h® 2SN, RT6~10,RT8~10a XX RT 9~10a
T 2@ Lo le D TEBRNE 11~12 L HEE S his,

¢) Td4~11 or 5~11 (A-58:199 {33K)

7THED RT Bff & DWERHETIE, TXT @ AP S
iz, T4~5b & DT © R IWICDT, &
FEREfED 1 DX EANE S TH b, BDO 1D H 11
PR ORHEE A E L bR B,

f) T5~10 (A-58:204 fi3k)

® PR -0k, RT 3~5, RT5~6, RT 6~10,
RT 8~10a,RT 9~10a B RT 10~11a & DEHTH
Sl THHOEMLIEERMIT 5~10 LT Ihic,

g) T3~7 (A-58:208 fI3E)

5 3 Pk ORRE ST RT %4 (RT 2~3, RT3~
4b, RT3~5 RV RT 3~12a) WO RT 6~7 & D &
TBAFEC R TUL @ DR R B e, £Offl, RT
5~6 L DTHTIX2® Lit-1oDT, HEEEIL3~T L
HE IR,

h) T4~5c (A-58:279 fi3k)

RT5~6 & DRSELZHETIE ® %41, RT6~10 & T
1 2@ 2R Lz, M, SREGEAD 1 DL 5§
HWTHBH, 0, RETHCEENTHIVE 4 Y
tafh & HEE S,

3. EH AW

SEIBH LSRR L D, A-5 ko 3 F/Hf, RO
A-58 3E D 3 A AT, 6D Linkage tester &
ORI TR 1T\, Fo BRI OT, $mrE s & EHNE
{ETFOBFRAHEE Lic (Table 4),

B S o SRR IR S e, 6 AE¥TH Y,
T DI PR EA LA B - 1o, D 46
WA T ESFRRIIRD b 5 fo, BEREHRICD
WTD Fy sy Table 5 KR L7,

¥, B EMEEOERET Pr (e, T
11~12 & O [8] T 11.8% 7¢ % MR ¢ HEEBLRL TR D
bz, Prizsfll ek biih s tEL bR A0D,
T 11~12 (3R BB BT 52 E 3 2 BERRE &
(A5 o

2 1V #HEREO Re GRRBERFE) > T3 T5~10
BRUTO9~10b & @ [ ¢ HESEBGRN R XN, Reilsg
0Pk bicdhotoe Lichi->T, T9~10b & 72 Re
75 B EEEIET EE T AEERRTH - 1o,

F i, & VIIEEND la(L>h) & TI~10b,
X EETED be (PR & T4~5b H Bk T4~5¢
ORI & F R F R HEEBIRM D B LT, T h b OHEH
BARIT, TN TR O EEAR & B kOB ERGRY BT
IR BEETH - T ZOHEIB LEHESL O RT AR
I AYRBEERERIENIE LY - 2 2 ERAT SR,

Lo L, BIX @O al (Enish) & Til~12
Oy, IR 304% % b - CESEBGR R bR

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.
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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.

7o TAUL, BIERCH IX HSHRERY, HE2BUIE6R@m
HEHRIGT 5 & LRBRE—FK LIV, Liea-T, nl
OFET % BT O\ TH L 1cd THEGT 5 L8
AUt

E =

ESRETHRETHD A5 iE RO A-58 BEFT
D 2 HFAF RN HERE + = R ER L7z, BEEo
RT %t By CEHERGEDORIE XTIy, T
SHT AT » CEHEET & B EAORIEREGRE
TokER, WEREORICE TI~10b, Tll~120M0<,
FRFPNEBEREMET Re, H5\WIE Pric 5 E308ET
FEDRRLHD, X, T L 7TRHFUZ VT
R A BB TE R, T9~10b & T11~1213, #
S HIC tester & LTHW D7 Y marker REOE
{fi& marker—#zEE &5 O WA(HAHEE 10, HDHVIIE 1L
Ao B CESEETFOMBAEDICRETE 5F
fir o, FAEEEETICOVT, »rASEOR
7o BEEER R A B R L CEWC T 5 7o HERIE
HERETOMBEHRAFAND DCHELOTHS 5, BHE
EROEEER O M 3513 % L OO FIA fifE 2
VT3, BURNHAM (1956) & k& - CEER S hTu 5,

SRR A ADO R IC B 7o T, Diakinesis (T3l
LY RSB X - ohs, 2 FEOEEREADEEN
338 L\ BERE R O3 D Frizo\ T, Pachytene
CRTAREERLLOHETHRE Lic, THbb,

RT 8~12aXRT 8~12b 07§D Fy TiZ, Plate 2 1271
T, HEREESERCEGCTISHELIEN, F
R CORNEGIP B o7, Fhe, RT3~4axRT 3~
4b D Fy Tk, EHTLIIKELTVBDEXLT,

it & loop L L o (Plate 3), 0
fill, F—REEKORLDITGLHNETE LB LLL
i (Plate 4), “# ik, TABATA (1962, 1963) »° +
venay CHELCHEREMEELTED, 4 510k

T, tyveoaysrtsF (KASHA & BURNHAM,
1965) I &b AL, ik VREBEDOHEIIHE D
EEZLRD,

BRI OEBSIT, HILVAMRL LGER SR
DITANL 0 EET nl OFBREHTH D, nl3FEL
HBH L 12 R ERT AR E U, BH-
i (1970) & 3 H AR L HEES 2L, nlh
HIX EEHCRT A L oW TR E T L%
WRA7AS, I REACHIGT S L AR D E Juiufk
& DT disomic AR T 5 B H - KH,
1972), »l OFTRBEEILOCRERCEL TE, 4%
DBFISLETH 5,

i E

1. 2HOR#EEETHRM, A-SRERVA-8H
o 2 OWTICH v = — a2 REAT (IR 20,0001) L
T, MHEE R ALEFRLI,

2. MiTHAUREE~T e &LLb R D@L M %
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TR BRI 1: 1 O E Ui, BREA~7 =@
HOBFRME, 6~51% OERYR L.

3. Bl < BRI NAcBREE & = % (T R/#K) & RTH
B & OBEAHED Friz 31T % Diakinesis D§efafhsid&
BRnh, BERGAORRLTHEL. HL{BLR
ToBREERN T, A-5 7Y 4~5b, 9~10b, 1~4b, Fi:
A-58 #5511 11~12, 4 or 5~11, 5~10, 3~7 BV 4~5¢
DBETH - 1o

4. 6D T HFHEHAT, o Linkage tester &
DR CAMEA T\, Fo W\ TG 5 & EHEETF O
TR AYRE L, FOME, Prk T11~12, Re
L T5~10 KU T9~10b, la & T9~10b, bc & T
4~5h, T4~5cIF VT nl & T1~12 DT+ F
MBS G, RD I,

5. al i IX BHEHCIRT 28EFTHD, &
EOBESH T al X 1L HEIE 123 BE O T
NIRRT B &V SRR X 1870, nl OFTEEERT
DWTOBBRHIVETH D,

50 B X ®
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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.






