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Shigetoshi SATO, and Choyu SHINJO : Construction of a New
Linkage Group Corresponding to the Nishimura’s Seventh
Chromosome in Rice, Oryza sativa L.

Summary

For the purpose to know the relation between a linkage group of rice
plant containing three genes, pgl (pale green leaf), Rf1 (pollen fertility
restoring gene) and fg/ (faded green leaf)ls) and the corresponding chro-
mosome, these three genes were cytogenetically examined, using six
interchange homozygotes involving the seventh chromosome.

The present investigation showed that every gene of them was carried
by the seventh chromosome. Since all of twelve linkage groups which were
first demonstrated by Nagao and Takahashi,lo) were estimated to be free
from the chromosome, and their three groups, the sixth, the ninth and the
twelfth, and two groups, the fifth and the seventh were fused respec-
tively, 5:1%) it was estimated that the present linkage group was a new
group for one of fused groups. The arrangement of three genes and six
interchange breakpoints was estimated as pgl — 7-8b — Rf; — fgl —
7-11 — 6-7 — 3-7 — 7-9 — 7-8a (Fig. 1).
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AEBRICHA L - BETRHRE SV ICZNS DREORD#EMET% Table 11TR L7z, #5345 Rk
DM, By (Boro)rf, — T65B LU B2 (Boro) Rfy —T65D 2 R#fld € ¥ Boro B4 xmfEChin-
surah Boro % 1[\E&ALE L, §H665 2 XELAE LI0BLU 2B OEGERE LXHICLDEHE
BRE N AR LIUOBHBIERKETH 5, K-T, Thh s 2 ZKERI VW IFNbERSSOREEE
FHRIEERMLEL 6D TH2.® $7:F4 -6 BLYD HO 7750 2 R M AR BFREEHE O
BREZHTH 5, hEBMEEE ST RHK (RT —FH) dTable 2 IKR-da THH, WIFNbHHD
FRMEEEET 7/ 1 2REFL T,

Table 1. Normal lines used and their genes

Line Gene Character expression
Taichung 65 rfi Pollen fertility restoring gene
By (Boro) 7f1 —Té5 rfi Ditto

B2 (Boro) Rf1—T65 R Ditto

HO775 pg! Pale green leaf

Fqe—-6 V-4 Faded green leaf

Note. Two lines, Big (Boro) rf1—T65 and Biz (Boro) Rf1—T65 were
obtatned after 19 and 12 times of backcrossings of Chinsurah
Boro I with Taichung 65, respectively.

Table 2. Six interchanges used and their breakpoints

Inter- Interchanged

change chomosomes Breakpoint Origin

T 3-7 3, 7 37 A-58:208 (Sato et al.'®)

RT6-17 6, 7 6—17 Atomic bombed rice (Iwatal))
RT 7- 8a 7,8 7-8a Okute—asahi—AC~13 (Nishimura®)
RT7—-8b 7, 8 7-8b Okute—asahi—X—204 (Nishimura g))
RT7-9 7, 9 7-9 Okute—asahi— A—7 (Nishimura®)
RT7-11 7,11 7-11 Atomic bombed rice (Iwata')

Note. Each interchange has the 7/1 gene.
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Rfy & sp i & OB AT NS0, RT7 1120 T, {RT7—11xBy, (Boro) Rfi—
T65} x5HH655D=RH%E, 55 5 RT—ZHIc>WTIE, Byg (Boro) rf1—~T65% { RT—H#kx
Bi2 (Boro) Rfi — T65} DIMATT-120 E 2. HuD 2 BIET b8! (HREE) BV ! GBEIE) DR
FRAEEZIASMICT A70Hic, HOTIS BRUFy —6 ERT—REEEDORMF , fWAE FH O THEHSD
'fﬁéﬁ/) f:o

FRMERERE YA 19TTHE A S 198 IAEICEH 1) |, FiFRAE A S e @i T U, S 7-Bitich-0,
10X 20emD AR E L, S 30cmeé 5 HEHEA R - 1o, A3 MO U1,

AR EE R A AIC X 2 B Il BB HO RSO Mic AR O S HRAE A bES, 2O
RERRERBETOSAF, MY THIOWEBEBIFRUETU-> THAA L, $78bb, Fy TlRIEFG
Bkt E, MAGE~NT7oBIUOHEEEErE@ELSINEFNL 1 2 0 1 OHTHMT 5 EHHEE
N5h, £ oONHEERENT o @ELHEIAETARTIOIL, o 2 BRI EERELRT, —
B, R OMBEESTTRA -2 XEMYIOR S —REERA I - F « 33— F A )ETHRE LZIEHOE
RER) BB IcE SV TREIE L 12, R RR¥HEY)II 42T Chinsurah Boro I HIED M R HEEH
ZHLTWS, -7, EEMTIRMHEERES X OB RRIEIC K 2 RBIENSEE SN AT LT 5
B3, EARRIER IFECICRSI LIS 2 72, SEIC Shinjo BW8E LTV A &L, HEWRBRIIC L 3 KR
TEHEFEEAEEZE L T3 600, EEIEBICR~NNITHD, LrbI—F-3a—Fh)iKkick 54
BEHEL, FhicHl, HAKREICERNT 5 0WHhw 2 3 EEga 0 EE - —/REICE 5 RBRIER %
FRtC & 2 FEBTEH EIEFAL KRS S TH5H, FIREEKRLS (5 - 5819 21,

Rf1 &85 & ORI B LT, peli XU/ &S & OMBIEIIERE D cBHL 72,

X B 8 B

JBELTEETHREMAE ST 6 B L E DD N A SFHfEA Table 3 i L1,

WD A A FHEE LT, mESHNLEE LD, 385 Fe THEH - IEER 8-
oAt H - EFR:HE-BOARRE=3:3:1:1, ByF;Tix1 :1:1: 10kicHd3,
WHWBREDH A FEHEABHT 2 LBV, L TREARREAS JUORBERNSEOBAHICL S
FBER DI, ZNSDEERED A A EHEP SR U,

Table 3. Chi—square values for independence (d.f.=1) between genes,

pgl,Rf, and fg!/, and six interchange breakpoints

Gene
Breakpoint pgl Rf, fg!
37 0.874 134.888 ¥** 25.352%%*
6—17 28.872 ¥** 271.966*** 76.147%**
7—8a 3613 28.813 *** 25.619%%*
7-8b 205.321 *¥** 409.470 *** 247.563%%*
7—9 7.038 **¥* 60.635 *** 16.064%**
711 26.136 *** 331.574 %% 09.414%**

Note. **and *** :Significant at 1 and 0.1%, respectively.
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Table4. Linkage relations between pg/ and six interchange breakpoints in
Fys of HOT775 X RT-lines

Segregation ‘mode No. of Recombina- X’ value
tion value
Breakpoint F + S+ F pg! S pg! plants (%) (d.f.=3)
37 240 233 63 74 610 > 50.0 3.945
(228.8) (2288) (762) (76.2) .
6—7 234 292 139 74 739 221127 5.813
(248.4) (305.9) (121.1) (63.6)
7—8a 189 2217 72 59 547 311 £ 49 1.370
(195.4) (2149 (. 781) (586
7—-8b 201 359 190 14 764 36 £ 09 1.197
(204.3) 368.7) Q71 (13.3)
7—-9 249 270 98 65 682 286 * 38 0.725
(240.1) 27.4) (1009 (69.6)
7-11 194 265 101 53 613 205+ 28 0.929

(203.2)  (286.5) (103.3) (50.0)

Note. F and S indicate fertile and semisterile, respectively.
Numbers in parentheses show expected numbers based on their

recombination values.

Table5. Linkage relations between K/fi and six interchange breakpoints in
three—way crossee of Byg (Boro)rfi—T65X{RT~lines X By, (Boro) Rf; —T65 }

Segregation mode No.of  Recombina- X’value
S S F F tion value
Breakpoint 77, 7f, Rfj7fy rfirf Rf 7/, plants (%) (d.t.=3)
3-17 167 52 48 178 445 2251+ 20 0.511
(172.5) (50.0) 50.0) (172.5)
6—17 215 30 25 196 466 118+ 15 1.333
(205.5) (27.5) (27.5) (205.5)
7—8a 139 74 98 148 459 375+ 23 3.631
(1435)  (86.0) (86.0) (143.5)
7—8b 241 8 5 206 460 28+t 08 3.433
(2235) ( 6.5 ( 65) (223.5)
7—9 135 80 62 172 449 316122 6.741
(153.5) (71.0) (71.0) (153.5)
7-112) 194 8 11 191 404 47% 11 0.497

(1925) (9.5 (95 (192.5)

Note. @) : The three—way cross of {Bi2(Boro) Rfi—Té5 X RT 7-11}X
Taichung 65 was succeeded.
F and S indicate fertile‘ and semisterile, respectively.
Numbers in parentheses show expected numbers based on their

recombination values,
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Table 6. Linkage relations between fg/ and six interchange breakpoints in
Fos of F4—6 X RT-lines

Segregation mode No. of Recombina- X’ value
tion value
Breakpoint F+ S+ F fg! S &/ plants (%) (d.f.=3)
317 135 201 64 26 426 16.1 £ 28 4221
(135.3) (184.2) 771 ( 28.8)
6--7 167 270 115 28 580 10419 0.445
(172.0) (263.0) (118.0) ( 27.0)
7—8a 396 479 168 97 1140 239 24 1.892
(388.7) (466.3) (181.3) (103.7)
7-8b 146 316 185 9 656 21 %08 9.329*
(170.7) (321.3) (157.3) 6.7
7—-9 168 221 82 47 518 224133 0.634
(1745) (214.0) ( 845) ( 45.0) T
7-11 126 231 98 9 464 4371+ 13 1.031

(1255)  (2225)  (1065) ( 95)

Note. F and S indicate fertile and semisterile, respectively.
Numbers 1in parentheses show expected numbers based on their
recombination values.
* ! Significant at 5%.

PELBEIER 3 -7 LM TH o7, UL, RBETFELEEGEAE — 7 LMD A 4 FHHEIE
01 Z/KETHETHO, WHFIIK22.1 ZOMIBMTLL-> THEEEL Tz (Table 4) o TDT EMDS,
pg! BEMBEEEICBS L TV AE 6 BLUE TRBEKDOVTNOICKEEL TV AT ELHEINT,
FHEERT —8 b EDMVHDAALAMEDS 0.1 B/KETH D, #3.6 DO CTHRE T8 8N
LTl Epo, peli3FET BIXUESEREEDNFNILICTEM L TWEEDEEZ LN, 5T,
LR 2HEGZEICHBICETN T AE T ROEKICp BB L TR D EEZI LND, S5icpgl
BRERBEELSUMO 28ES, T-9BXU 7 -11EbE2NFN 286 BLU 205 OB CHE
LTWil &6 (Table 38XV 4) . [EEETEE 7TREBED BT TH L EREEI NI, KBpg!l
EHHERT —8a COMWMMD A A FEHEIBETIREL » 7255, BEDRBNC 31.1 OB E1:,

Bt S AR I B S CIIRHEIC L, BIEET L FNOMARIRBOTH IS BAL TV
(Tabled) ,

RABLU LD 2 #lef& 6 i DI HDON A EHBIZLTO0.1 BRKETHE L 72 (Ta-
ble 3)o - T, AIALI-DLEHROEHDLS, 2HBERFELDICOBOEEMAICEBCEINATY
HETHREEKICHERERL THWEI EBAShEN s, 7, RAWR6&EESE, 37, 6—7, 7—8a,
7-8b, T-9BLUT-11EThnZFh 225, 118, 315, 28, 31.6HBLU 47 BT (Table 5) ,
glLidzhen 161, 104, 239, 2.1, 224 BLU 4.3 BOHMBWMT (Table 6) B L Tz, EIH
SN IC K A HIRFEIC S T A BEMEO /AU O H A SEHEIIR, 2l — T-8bTII 5 B/KETHE
13D, BEEROPEL, 12D, MOIHAE TR VIFNL LB LTV (Tables 8LV 6) .
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AT 720 2 DEBEERII Table 3 ~61CRTTELTHD, 3BMEFROTHLE 7 RBMEDRIE
FThBERES NI £/ Nagao and Takahashi'® OMEEBHIE 7 ks VTN LMTT
Bt lind, BANID A HGPIBEA L THEICH » - BIChbSH O LVEEETH S L EL
TkEZ5TH5B, Yoshimura et al.20pgl, Gl BLU ks BET (REED) %R HE S
DS, KRR LERICZNSIIE 7T REAICER L TH 3 EOEREB/ TS, HODE RS
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