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Table 1. List of the NISHIMURA’s translocation H-137 Dn f5 nl
homozygote lines (R.T. lines) used H-138 CB A? wx g ds
H-140 di fs ri bl
: Translocated s 1 1
RT line No. chromosomes Origin H-143 Re gw gh
RT 1-2 1, 2 Okute-asahi-X-15
RT 1-3a 1,3 Norin 8-1-15,0 Table 3. Relation among linkage group, marker
RT 1-3b 13 ” 8-1581 gene and character expression
RT 1-8 1,8 » 81288 -
) Linkage Marker Charact :
RT 1-10 1, 10 ” 8-1533 group gene aracter expression
RT 3-4a 3, 4 Okute-asahi-X-61 C ch p N -
RT 3-4b 3 Norin 8-4-15,0 I romolger.l or anthocyanin color
RT 36 3 Okute-asahi-X,-7 wx  waxy (glutinous) endosperm
RT 3-8b 3,8 » -Ag-4 s “ebisu” dwarf
RT 3-1lla 3,11 » X4 . I lg  liguleless
RT 3-11b 3, 11 Norin 8-44 Pl Purple leaf
RT 3-1l1c 3, 11 » 8-1267 N - -
RT 3-12 3 12 . 8-1509 I A Ant ocy.anm activator
RT 56 5, 6 Olcute-asehi-X-120 Rd  Red pericarp
RT 59 59 ” -X-69 ds “lop-leaved” dwarf
RT 6-10 6, 10 Norin 8-1470 v g long empty glume
RT 6-11 6, 11 Okute-asahi-X-204 Rc  Brown pericarp
RT 7-8a 7, ” -AC-13
Inhibitor for brown forrows
RT 7-8b 7, ” -X-205 vooBf e
RT 7-9 7,9 » -A;-7
RT 810 8, 10 Norin 8-1244 gw  green-and-white stripes
RT 8-12b 8, 12 » 8-13 A2t dy  “daikoku” dwarf
RT 9-10 9, 10 Tosan 19-B-7-1 gh  gold hull and internode
R T 10-11 10, 11 Okute-asahi-X-141 - . .
VI f5  fine stripes in leaf margin
Dn  Dense panicle
Table 2. Linkage testers crossed with the
NisHIMURA’s R.T. lines VIII la “lazy” growth habit
Codetgsftlei;lkage Genotype concerned Ix ri verticillate rachis
nl neck leaf
A-5 CBr A Pr Re Rd I-Bf
A-58 CF A Pr wz Pr X bly brown discoloration of leaves
H-9 CE dy lg A% be XI k¢ brittle culm
H-20 I-Bf Rc la
H-69 C? nl fs XII gl glaProus
H-79 C2 dy lg la bc Hg  Hairly glume
H-100 CBr A Pl dg gl
H-103 CBr A nl gl MR e it S h o BE, VB OELE 28
H-120 Cs A PIw (FeCly) inz e/ 7¥ @B : =FAr 71— =
H-126 C8v» A Pl dy Hg 1:3) CERZEh, ThuxHBy— 3 o CRELLE, #
H-135 d\ g gh DELER I DBV 5 - E L, Bl



Table 4.

Results of linkage relationships by the

use of the reciprocal translocation

method

Linkage
group

11

} 111

v

\Y

VI

VII

“JIII

IX

XII

RT line

Gene

wz | dy Pl g [ A

Rd | ds g

Re ’1—13f1

gw d gh]

fs Dn[la‘

nl ri‘

Hg gl

RT1-2
RT 1-3a
RT 1-3b
RT1-8
RT1-10
RT 3-4a
RT 3-4b
RT3-6
RT 3-8b
RT 3-11a
RT 3-11b
RT 3-11c
RT 3-12
RT 56
RT59
RT 6-10
RT6-11
RT 7-8a
RT 7-8b
RT7-9
RT 8-10
RT 8-12b
RT9-10
RT 10-11

- 4+

Note.

+

significant at 1% level.

(+)

— e non

significant at 5% level.
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B &R

B DEREE ST IC Fe D ¥ Fo Wks\ TR & R 3
BT EDHGBAROBE LTRSS Tabled itk &
BT H b, FPD + RU(+) DRFITHEPD 12 {EHK
%19 R S5% KETHEELBD ORI TH 0,5%
K¥ET L HBEEBEORD b o B HT - TRLT
BB UTHBERAC ORI T 5 GEAT DV TR
MEnz b,

1 H1EE

CORDOEHBET L LTAV RO C JEEFR
BEHE) RO wr W) TH 5,

FRET2EORMEEED 5T, BESIICTE
SRR RZ X e Fp B Tabled o i TH %,

Table 5.

it C B wa & RT6-11 L D ficilse ~ M ¥#k{f 3%
BO 1% L5 BEOEBRGRLIRAD bhic, 2hidC
B wz D 6SCILE Il Pakic T2 L4 B
BB, BERom CRY wr L3y o iy (\IEF)
LAEERE DM 4% OB CTEHE L T2 2 &
&, lg OET B I #EERYIE 11 oo dinT s s
VS HEED S RUE, 88 T BB 6 R it
BLDERT LTIV &b, wxr & RT 6-11 DfH
DB E IR OVARE (19710) 23R4 L,
T TIBIEDL 63% LV HEMLILL DTH B,
RT6-10 & wzx RO C & ORMIOM # i 13 % 4 33%
RO 27% CThp, RT3-6 &L wx RO C L DOROEKA
filitkk £ 502 RV 40% ThoteZ L b, BEFRD
R E 0O BB HIY we—RT 6-11—C—RT 6-10—RT

Linkage relations between the marker genes chosen from the respective

linkage group and the interchanged points (1)

Linkage Marker

Segregation mode

RT line R.C.V. ¥2 P
group  gene AF AS aF aS  Total
wx RT 3-6 207 213 71 73 564 49.3 + 45.58% 0.20 95~.98
(2115) (211.5)  (70.5)  (70.5)
» R T 6-10 84 95 38 32 249  33.4+8.02% 1.44 A~5
(89.9) (96.8) (34.6) (27.7)
” RT 6-11 205 375 178 28 786 6.7+1.30% 1.98 T~5
; (221.1)  (368.4) (171.9) (24.6)
C RT 36 211 223 67 63 564 395+9.11% 1.24 B8~7
(208.4) (214.6)  (73.6) (67.4)
» RT 6-10 89 105 33 22 249 27.0+5.86% 1.16 8~7
(86.8) (100.0)  (37.7) (245)
» RT 6-11 379 697 313 22 1411 3.4+:0.64% 1.23 8~7
(375.9) (682.3) (329.6) (23.2)
dy RT 3-11a 189 170 59 49 467 41.4+11.13% 292 S5~3
(1734) (17690  (60.1)  (56.6)
» RT 3-11b 150 220 64 48 482  25.1=3.85% 6.35 1~.05
(165.8)  (195.7) (75.2) (45.3)
” R T 6-11 135 150 52 52 389  40.1=10.97% 1.23 8~ 7
(144.0)  (147.8) (50.5) (46.7) .
Pl RT31lc 168 195 103 38 504 18.0%2.80% 4.25 3~2
- (163.2) (214.8)  (88.8) (37.2)
” RT 6-11 81 76 41 38 236 46.6 £ 46.97% 9.32 05~ .02
(88.4) (88.6) (29.6) (29.9)
lg RT 3-1la 182 169 66 50 467 36.2+7.14% 1.82 T~5
(170.7)  (179.6)  (62.8) (53.9)
»” RT 3-11b 152 196 62 72 482 40.1 +9.86% 8.26 .05~ .02
(178.4) (183.1)  (62.6) (57.9)
» RT6-11 111 196 76 6 389 3.9+1.40% 3.21 B5~3
(104.5) (187.2) (90.0) (7.3)
Note. A: Dominant. a: Recessive. F: Fertile. S: Semifertile.

( ): Calculated number from the respective recombination value.
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wg RIS C RT6-10 RT3-6 T T Pl—ig—RT6-11 7c A BRI HE S NS,
L_ ) *I ’ I Dbk g A % kbt 11 MR O MBNHINI Fig
7—ks 27 20 TH B,
e— 25
2 o (RT3-116) PL R3S lg RTET (R73-11a)
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Fig. 1. Linkage map of the 1st group. L 40
l\
36 THBLBbhb, MEORBCILSTH Bl F-“ﬁ
o &R EThuE Fig. 1 D 72 %, 40
R IER 7o B e L O R T ORI X 5 C-wx 4/

DA &, WEEA S HRE TR D56 O REET
R DML & &tz 7D Table 6 TH D, HEH L
N LR BECREF L REEEROSEE L Y 1627 LR
HLTHBZ EXRERING, BEEOFACL WX
MR IR DD TS D h

2. I EgE

EHEETE LT GREEN), PLETRE RO
lg % BOEREA Tt Ule, Table5 R+, dp &
RT3-11b B Pl & RT 3-11c ¢ Oflicizk 4 5% &
VN 18% DB CH Hh e BB HEAR B b, Fio
RT6-11 & Ig & O L M2 4% &\ BEDOH
BRI X Nt - THE TT SHEEFRILAR 11 ety
G 5 L 5 BEE - KR o#E 1971b) ko o ¢
LEHEIND,

RT 3-11b—Ig O@BRMAHIZO PERE T E0 D
& & Tk RT 3-11b—dy—Ig 7o BB BARD —EHEE &
nhH, L LERE - AN (1971b) REEESE PL Lo
MR OB REY AV L, dp—RT 3-11b—lg 7t
HERE#RE LT %,

IRBD L VEGE d—lg BN TVWBERE L LT
BEbDrELHEDIE, T2 T d—RT3-11b—
lg DMBBRGO X RBSONRZLD L 5 Th D, Hic
RT 6-11 & Pl of#faflizR> 5 & 47% TH - te, Pl—
lg DM 31% R - B 1963) THAZ &b,

Fig. 2. Linkage map of the 2nd group.

3. 55 YIN R

A REERF I FR—4—) RO Rd (REReE) & A
WA T - TR % Table 7R3,

A L RT1-3a, RT 3-4b, RT 3-6, RT 3-11c X' RT
3-12 + DI 1T % x 15%, 20%, 25%, 24% KX 17%
DA Bl THSEBFESED bhic, Th bk
i S A ETHEEC X B L, AREIRA
RCERL AL LR IR D, B Rd & RT 3-4a
ROt RT 3-12 & Ofic d BHERFA L W S h, K4
22% T O 20% DEBMEARE L & i,

B KR (1971a) 1388 T MR B35 cg GBR
&), lax CEEIM) RO di (HOREE) 2T,
FIESHBEA S 4 Pl 5 LS Lic, ZhidZ
FEORER L Rl o T B HHZO AR RS
RT 3-4a, RT 3-4b RO RT 4-5 © 3 RHFTH A, Al
BOMLELEEOHERTH RT34a 3 Rd &, £7RT
3-4b 13 A LR ABEBHEMVHLNETR > T3 5 2
w, MOBEERFEY AV ICHE, Ml RT1-3a, RT
3-6, RT 3-11c KO RT 3-12 [ 3\ ~"T & 84458 £ 12
B TH D, Mo TELLE I MWL 3 REH
CRIETHEVIERET T B, InkEH -
Joit (1971 a) AR FVTe eg, lax ROY dip /2T .

Table 6. Combined segregations of C and wz in F; from two types of crosses;
“between normal lines” and “between normal and translocated lines”

F, segregation

Type of  phase ¢ e RCYV. 2 df P
cross wxt wrwxr wxt wawzx Total
Normal Rep. 704 278 302 18 1302  25.3+1.73%  4.28 3 3~.2
(171.8)  (304.7) (304.7) (20.8)
Interchanged* Rep. 404 204 176 2 786  105x237% 242 2 3~2
(196.5)

(395.2)  (194.3)

*: Interchanged point (RT 6-11) is existent between C and wxz.
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3, ThAEE I EEOMOBRBRET L /s H#
SHBE R B B LRI R TH B A, laz—A Rl
¥ 349, di—A My 2195 oEBRfEH»E bh T v
Bo RoTlax RO dy 2 111 BB T 5 2 &
BAECERELLE L) TH D,
4. BIV EHE

BHEET & UTREEREET Re, REFRET 2
BROHRBREHERET ds AW TR ETIR -1

Table 7 w77&3 <, RT6-10 & dy RO g & DRI
13t 22% OB A Ll - CESEBRS R CH E R,
ds—g DM 3% LBEHIh I L5 —G RT
6-10—ds—g I 2 EMBRAHE S h b, Tl dq—RT
9-10—Rc RV g¢—Rc—RT 1-10 7 2 EBI R B Hh,

%

T n g J|
& 22%'639'
22 | 30
F—zo —%/5—%
k 2

Fig. 3. Linkage map of the 4th group.

(/?Ié—/ﬂ) g RT9-10 6‘?78-{11) Re RT1-10

y LINE s o

| bk

04

IV BGERLE 10 Pkt T b Lo T,

D EO#ERY ¥ L HREEFCE T HEBRET L
BEROMEBERFEER LICDH Fig.3 Th b,
5. BV IEgHRY

ABPERCT BT 5BE T, I-Bf EHRER G IH)
T5 BOYWC Ps (BREESAR) @ 2 0DHLThDH, FORD I-

Table 7. Linkage relations between the marker genes chosen from the
respective linkage group and the interchanged points (2)
: Segregation mode
Linkage Marker o 1o/ o R.C.V. 7 p
group  gene AF AS aF aS  Total
A RT 1-3a 227 365 160 64 816 15.1+1.94% 6.66 1 ~.05
(256.3) (355.7) (151.7) (52.3)
» RT 3-4b 202 215 108 42 567 19.8+287% 5.07 2 ~.1
(186.8) (238.5) 96.7) (45.0)
” RT3-6 142 178 69 45 434  254+4.05% 0.82 9 ~.8
(149.6) (175.9) (67.4) (41.1)
» RT 3-11b 152 180 79 68 479  32.7+5.78% 9.24 05~.02
. (172.5) (186.8) 67.0) (B2.7)
” RT 3-11c 148 144 69 32 393 23.9+4.08% 4.28 3 ~2
(134.0) (160.8) (62.5) (35.7)
» RT 3-12 130 209 72 34 445 17.0 £2.86% 3.79 3 ~2
(142.6) (191.1)  (79.9) (3L.4)
Rd RT 3-4a 214 312 108 68 702 22.3+2.80% 4.99 2 ~1
(236.3)  (290.2) (114.7) (60.8)
” RT 3-12 81 142 54 34 311 19.6 + 3.88% 9.03 05~.02
(102.3)  (131.0)  (532) (245)
dy R T 6-10 252 290 91 44 677 21.9+2.85% 10.09 02~.01
(227.1) (280.6) (111.4) (57.9)
» RT 9-10 101 135 42 24 302  221x427% 2.09 7 ~5
(101.5)  (125.0) (495)  (26.0)
g RT1-10 158 222 48 37 465 26.4 +4.10% 15.46 01~.001
(16l.4) (187.3) (7L1) (459 .
v ” RT 6-10 250 289 93 45 677 21.8+2.85% 8.46 05~.02
(227.0) (280.8) © (1115) (57.7)
Re RTI1-10 124 293 144 10 571 2.6 +1.00% 6.87 1 ~.05
(150.0) (278.3) (1355)  (7.2)
» RT 8-10 143 301 164 1 609 0.3+0.57% 1.76% 5 ~.3
(153.2)  (303.6) (152.3) ,
” RT 9-10 106 179 71 30 386 15.2+2.82% 371 3 ~2
(121.4) (168.1)  (71.6) (24.9)
Note. *: Degree of freedom was 2.
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Bf B LTI RT3-6 L@gAT %5 & &, Jc RT8-
12b L HET B BAD 24158 Hhic (Table 8), zh
DITERMRT 5ERTH D, TEDOShaikd7e
LS BDRE TLT LOBEEBI R A4 Ulc 2 E
R By, —in B ek 3, 6, 8, 120 44
DHVShd L RICEETZDTHS 5,

EH KA (1972) R=EREAECEK D, FRETEE
SRARERT L LOFBRVFLE LS, dLES3
REFLBTHE DI, BESEOBE T ARY R It
EH I N OEET & -Bf 23 HEiB% % L o 7l fE
HEEZRIE B IS, WIRIZ LT S5%ok
NUHETH B,

6. FVIEsny

gw LR C X BARMIBEII T AL 2 GEL, ABK
BEREPRITLTC, BBEITERTIBEA7E . P2 &
BETIREGFEOE L AL %2R LIcD T WINGE DFH
THIE LIcOBERMEEH L, gh E¥eH)

Table 8.

LIEEA L OBBMOEHE L RS A B 2
i,

Table 8 D1, gw vk RT 1-2 & Dl HEHBFA
30, BB, gw, di (KBHEH) RO gh O 3&
EF LM oBBReS B D (FfE) »FURT1-2 &
BEEL, Dn 3 1 R BsET 52 Ea b, B VIHE
gL akloRUEGRATE LD, T
gh—RT 1-2—gw s B ERGE A #EEIND (Fig. 4),

g RT1-2 ah
Y pr—
27 * 45
40
Fig. 4. Linkage map of the 6th group.

Ik dy & 4 EERS, RT1-3a, RT1-3b, RT1-8
RO RT 1-10 & O OBIFRTH L Z L1x LR D
RIGBROTERE L hEDDH LD TH% (Table 4),

Linkage relations between the marker genes chosen from the

respective linkage group and the interchanged points (3)

Linkage Marker

Segregation mode

RT line R.C.V. ye P
group gene AF AS aF aS Total

I-Bf RT36 128 147 46 27 348  25.1£453% 307 5~3

v (1197) (1413)  (43) (327
.  RTS812b 127 161 66 30 384  196+349% 00l  >.99

1263) (1617) (657 (30.3)
gw RT1-2 2430 2560 1044 620 6654 27.0+358% 132 8~7

. (231.9) (2671) (100.8)  (65.6)
gh  RT1-2 2220 2230 749 735 5934 453+1777% 000  >.99

(291.9) (2232)  (748) (735)
Dn RT1-2 153 181 74 40 A48 232:366% 011 >.99

vt (I5.9) (1841) (721 (39.9)
. RTI18 163 197 77 58 495  29.0+458% 200 7~5

(1747) (1965) (728 (5..0)
la RT59 103 117 45 20 285  208+422% 143 7~5

947) (1190) (478 (235)
v ¢ RT79 146 181 84 2% 437  152:265% 127 8~7

(137.4)  (1903) (8L1) (28.2)
.,  RTO910 151 241 110 a1 543 14.4+228 498 3~2

(169.2)  (2380) (1023) (335)
. . 5 147 164 73 50 434 287489 260 5~.3

[5.8 ri RT36 (1529) (172.6) (641) (44.4)
b, RTI18 186 288 121 2% 621 9.8+1.75 058 .9~8

< (1827) (283.1) (127.8) (27.4)
., RT38b 115 247 113 18 493 5.9+ 151 585 2~

(1369) (232.8) (1096) (13.7)
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1. B VILEgE

BESRET Dr ik RT1-2 ROYRT 1-8 £ ek «
23% T 29% OB L - THEET 5 Z LD D
R (Table 8), T Drid, #1RakeER® L T
W,

TR RMEHANTE T2 A EHBIRTF SR RTI-2
RT1-3a, RT1-3b BO'RT 1-10 L OCHF L & 8
Db TR BB RS D - 7,

8. 55 VIIL Baum

O BETF le & RT5-9, RT7-9 Bt RT 9-10
& DRI 2 21%, 152 ROV 14% o BliA Ll - <
WANFET D L OFR 2 8% (Table 8, #-T, #
VI HEFAIE O RO T2 LA LT X u,
CRE BT BB - AR (1971w kT
BOR T B, T2 Tola & RT 9-10 DD
M E o i,

RT 910 o~F v @EROEE & T R RT7-9 &
RT9-10 & &3t Fy B> T, PMC @ Pachytene
stage YA B R A0S AR L %:ﬁ’:n%.%@v, L
H Fig 5TH%B, RT9-10 N7 o @k kg (Fig.

TR BRSO 1:1.9:27:27 Th-12

’c 2, Fig.8b ROY WREND 2 DDIHRELD 5

a
Fig. 5. Crossed shape figures of interchanged
chromosomes at pachytene stage
(a) the drawing of RT 9-10 heterozygote
by cammera lucida (x 1000}
(b) Fy hybrid between RT 7-9 and RT 9-10
(X 678) and (b”) the drawing of the fig-
ure (b) by cammera lucida (X 750).

/’?7{-9 lel /?7?-/0
Ll

k— s %k_—/z;-%‘

Fig. 6. Linkage map of the 8th group.

BANRRT 10 TH 5 & C-Yfalhifn ey 9 Jetatk
CETAC LR SND, AB BOROERDSIRE
B D % O REMATET 5 L LTLLRO 30% oy
“f%%é%fﬁé f]s%ﬂiﬁﬁm 1% M b2 LIRS TH

Do # o T RT 79—la—RT 910 /¢ 5 (L BEBIE D T 3
Teh o &R END (Fig 6),
S BIX

BSOS RTF & LT nl (B RO ri k) 2, #l
DN TEE, B Do Tl BB Rl 2 H S T s - T
{Table 4 2%, 77 & RT3-6 & ORIz 29% DB
THEBE RSN & i (Table 8), it T, A<
b i VI B ENLE 6 ORI EERT A Ll E X

KR Q970 a) 4L vl 2R 3 BRI TR LT B
EW|ME LT B, FiRtomn < 3 Yutatkiksy 111 g
BRI T 22 Wb L TWADT, & Lri i
- 3%@3% BT A bl o7 g I BB 3 h

e Bt B 3B EEE 6 Pefathk D\ SIS HET A
ka SBOWRILNLETH D,
10. pe_bicbicd

¥ aku fﬁ BEAET Oh WIEEA RT1-8 Bor RT 3-8b X
HE LT A ,JJ:% Bitc (Table 8), ¢ - 788 X H
BRI S B AR M T %, bl & RT 3-8b L ofiic
5 %htﬁ’ﬁ}ﬁ@mﬁm 6% THEM Kk (1971h) o & A8
0.9% ct DR DK ED -T2,

11 35 X1 ROFEE XIT e

X1 BB OBEHBBET TH 5 be (fe B9, 8 X1
MEETEDOFHG LT of B RO Hg (ERE) o
W D DR & OFCE S ioiE ey Table 4

aREnsind, W onn@mEifiiA B e n T
0,
FE - TS IS T A QbR B St 5 o &
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Table 9. Relation between the linkage groups
and the kinds of the chromosomes

Kinds of chromosomes assigned

Linkage
group (by authors) (bgnEIWC[)XI\ESRA)
I 6 6
11 11
T 3 4
w 10 10
v 3, 6,8 or 12 3
At 2 2
i 1 1
Vit 9 9
X 3or6 3
X 8 8
XI ? 5
X ? ?

S L b &, Tabled i bhvain &1, 11, 1V,
VI, VII, VIII R0 X BB DN X — RT3
ReTrote, AUE L BHERE L TREBEESFIE
HERINCEREET VRS & LTI BESEER
HOBEEPH URG Y ERCERY DILE 3 Rt
BT A e L iut bl X 5 Th s,

£V ROE IX gt a3tk s LC20E
HEBEOFO 1 DLW S ERBZE LRI, & Ofik
WIORAEIRUHE O ROENE TN T 5, H6Lm
LT T g T HEEFCHET 2 Z E VB LR - T
WhHE, SBIEVROEIXBESHONBEETD
2D TRIETAREEESHL, B bURE
II1 e & o MM BIMR A B v Lini s &
A4

Te 38 X1 ROt XIL @ > Wiz BED L 2 A
RG-S 2 R EIT B2 Thel, T TCRAKER MY £
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CHEE UCHESS R R T A EAMETH B,

i 7

1. BEo 12 g REAmER 5 2 5 0 »,
BEASFEE L O BE#ES N ETIR > T 5, TERER
Fe LTS ERAENOFER LICRHEE A, chEiER.
EE R FOE#EET 2 H T% Linkage tester & DJH
TRMER T\ D Fy R EICERGRE T & BERD
HBBARA A L

2. CRUO wxBETOETHH 1 B 6 §ia
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BT we—RT6-11—C—RT6-10—RT 3-6 TH - 0
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o5 BV ESHBHIE 10 et U, FEER
BT5ds, g RO Re BT LinEEAE O & B F1%
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Summary

The present authors have studied the relation-
ships between linkage groups and the corresponded

chromosomes by the reciprocal translocation meth-
od.

Twenty four kinds of reciprocal translocation
homozygotes (Table 1.) and fifteen linkage testers
(Table 2.) were used in the experiment. The re-
ciprocal translocation homozygotes were crossed
with the linkage testers, then the segregations for
the marker and the seed-fertility in the F, popula-
tions were examined for linkage relation (Table 4.).
The recombination values between marker genes
and interchanged points were estimated by the

JOACHIN’s method.

The results obtained are summarized as follows ;

1. The 1st linkage group was estimated to cor-
respond to the 6th chromosome, and the order of
the marker genes and the interchanged points was
wx—RT 6-11—C—RT 6-10—RT 3-6 (Fig. 1.).

2. The 2nd linkage group, to which ds, P/ and
lg belong, was corresponded to the 11th chromo-
some. The arrangement of d,—RT 3-11 b—P/—RT
3-11c —Ig—RT 6~11-—RT 3-11a) was considered to
be most probable (Fig. 2.).

3. A and Rd, which were chosen from the mark-
er genes of the 3rd linkage group, were located on
the 3rd chromosome.

4. The 4th linkage group corresponded to the
10th chromosome and the order of RT 6-10—d;—
2—RT9-10—RT8-10—Rc—RT 1-10 were estimated
(Fig. 3.).

5. I-Bf, the marker gene of the 5th linkage
group, probably has a location on one of the four
chromosomes ; the 3rd, the 4th, the 8th and the
12th.

6. The 6th linkage group was corresponded to
the 2nd chromosome, and the order of the arrange-
ment was gw—RT 1-2—gh (Fig. 4.).

7. The gene Dn which belong to the 7th linkage
group has a relation with the 1st chromosome.

8. The 8th linkage group was corresponded with
the 9th chromosome. The arrangement was esti-
mated to be RT 7-9—/a—RT 9-10 (Fig. 6.).

9. The gene of i which belongs to the 9th
linkage group was corresponded to either the 3rd
or the 6th chromosome.

10. The 10th linkage group was corresponded
to the 8th chromosome.

11. Linkage relation was not found between the
genes from the 11th and the 12th linkage groups
and the interchanged points.

12. The discrepancy between the author’s results
and those of IWATA and OMURA on the 3rd linkage
group must be solved in near future. In addition,
the genes which belong to the 5th and the 9th
linkage groups must be clarify from the corres-
ponded chromosome, individually, because of the
possibility of inclusion in other linkage groups.



