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w1334 (Nephotettix cincticeps Uhler)
FAA, SR EBIVUPEIIOMAT S FOERE
RoO—BTHY, HHEHOECELETTHILIlE-
TAFZERMET S, veryo3aang ZESEHEHE
BOBMA»LRTLTA A2 BF/IEMIC, 1 FF
FIRPBR I A VAN L THREZEREES.
IHLRREINT AHEMBRE LS LTARRIIS
TAHEMMEFES TR CE (EH 51985, H A -
A 1987, thH 51989, Takita 1990) 75, EHLiE
BIEFOREEEOMNEBEIZOVTIHEL2IZENT
Wiy, —F, 4 AT DNA O ERIZS
B EEETOEV E KL L 72 RFLP (DNA #[FR
EEEWH £4%) 2 RAPD (Random Amplified
Polymorphic DNA) %D DNA v—7—12L %
B OMBMRAER SN, 4 A AEMRIRAUEE
¥ (Yoshimura et al., 1992) 107 2%
HHUMEIETF (Hirabayashi and Ogawa 1995)
% EOREAERET O v ¥ Y A STV S,

FITARB/XTE, 17 FERIA A DVEBDHDY
sozmang KR ETFEY v EX T 572012,
DV8s % P58, HABA FEH655 & £/ /A
ENFRRERE LTy s o g oS \EHIcH
F 5 2 O N URERE T RHEE (Near Isogenic

Lines) #HKL, #FNOFHVWTY < ogandg
it o RFLP #4217 o 72,
R S RO TRGR

#HETx

A ¥ FRIA 4+ DVSSHIEIUAM S H L L, Bstam
AW E AL ISR YRERL LTERLL
QHEEOEUFERE T REREL MR L. EP6sT
PREZE LEAIZIE, BiF s BF iz s
WTREREEAO B LR LXEAHB D EL /2.
BsF1 A2 B W CIHIRPUEBA © #IK L T, FEBIC
R LA —H, EEREFRERL LBEICE,
BeF1 #EACTHEPUSEMEE L BIK L /2%, BF: £ TR
BORELER LML ®RIEL. 25612, BiF1 T
PP %R L 7220184k % B 7l & & TH0-8018 &4 &5 Bk
5B E£HZHERL, veroaanfikmtoir
fllize & 12 RFLP /4TI it L 7-.

HE R

19914, BEEHMBEMBITCREL 2y ~ru3
a4 EERE R L 2. REEEE, 2R (1969)
129> T25°C, 168FM ATHRE, {BE60% DEREA
TREAEAT 1To72. B LTy vruaant ks
HTH 2 KMEHEDRFEOLYE % 5 272,

v SO N EBHEORTE

BB - g (1978) B X UHD - B (1987) ok

— 169 —



170 K R 2who

B L THMAOWEREIC L > THEZ L ICY
roaandBHEEFE L. RBREICH 2ml o
KE, BRMROREVERAETE-E0ERHITem &
A, 2 RS A 10SHRI AR L /-5, Mtk THE L
BREIX, 25°C, 16BEREATHE, BE60%DIEIREN
TiTol, WTNOEEKIZBWTYS, HEHIHEOR
ErHAVTIRELVL S KEORELITY, FHK
FHIHBIIBIAYHREFROFHEROLI LT
WHEOFME 4T o 72, S HAEFERHS0-30% O E K
B EREEHRPME, 31-T0% O fE % th B4R HLIE, 71-100
%OEMKE EZMHEHE L.

RFLP 441

SEMOELEEREFRAFKE BTy 03
INARBSREET O RFLP o2 47o72. £ 9,
BCsF1 7 5 U2 BCyF2 8% BCsF2 200 EDL 5,
Rogers and Bendich (1988) %% L 72 CTAB
FIZL Y £ DNA Rl L, /v i (Michelmore
et al., 1991) 12X D EIIHEF & REHER OSSR
BMHEFT->7. £EADLCEEEFDO DNAKSG
HEOFIHREEE, Bam HI, Bgl 1, Dra I, Eco

RI, Eco RV, Hin dIIl TiHEfLL, 7o— 71213,
Saito et al. (1991) B X U Kurata et al. (1994)
O RFLP SR IR T 26THO 70— 2 H
w7z (Table 1). RFLP ®#Hi2id ECL (direct
nucleic acid labelling and detection systems :
Amersham #8) #HEH L. AF655d L EE
AL DV85, &5 N BRI &L TR
OIRFEREAEE SV 712 L -k Ho LR O R
5, Young and Tanksley (1989) (Z#&2W<T, #
NENORPFEREFRERAD T 7 74 VT =
I A TR, Thbb, - A - HOEED
31.6cM £ D bV E XD, WRDERTEDY—H—
MOBEBOBEFRLHERM L2, S5HIZBF: 8B &
U BaF2 20004RFUMEBRD N 7 5/ L BT H B
EEAL OB TEHEUNFR LN T - IZDVWTIE,
BiF: 8 B LU BiF: 200 &z AvCy v o3
TN IR L O BT 2 1T o 7z, MO,
Btk (Allard 1956) (2#Lh, #iR{H % Kosambi
(1944) DHEBEIT & > THIIBEHE I ZE W L CESH
MK L7,

Table 1. RFLP clones used in this whole genome survery

Chromosome RFLP clone

1

C112 Npb346 Npbll3 C86 Npb92 Npb343 Npb3d02
Npb297 Npb364 Npb252 C1211 C955

C560 R418 Npb39 Npb3% Npb42 Npb67 G1314

2 Npbl132 Npb227 Npb349

3 Npbl64 Npb249 Npb362 Npbld4d Npb23 Npb74
Npb238 C563

4 Npbl77 Npb33l Npb237
Npb208 C859 R569 G260 Npbl05 Npb81 Npb255

b)
C1447

6 Npb27 Npbl72 Npb386 Npb342

8 Npb397 Npb4l Npb278

9 Npb36 Npbl03 Npb108

10 C701 C148 C16

1 Npbl81 G1465 C1003 Npb202 Npb44 Npbl79 Npblld
C496 C794 Npbl42 Npbb2

12 C901 Npbl48

Npb; Saito et al. (1991)
C, G, R; Kurata et al. (1994)
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BEH655 BT RIZL D 2 R/HD B:F L& H
A BEEHERICL O8R4 2 LI0EE» 55
13280 BF 2B L, v<roaanNg Bk
OWER T2 2 A, FERIKZ R TEEIRS
IR L A EORMTIREIRIUEE G & R HEE
WCBELT:., FOC, BeFy THRUMELHESINLG
BEEIZDVTRE LR % 17w Bl £ & BB L 7212,
BoF: DIEMMEOBRELTo THFE5E & BIANE R
2% DV 85H%D Y v 7o d oA Ktk Il §
BEUREEE T R SR L 72, FRIZ LT, &I
AR L7z BaFy CHET 520550 B £H % F
B, &RFI0ERE fE L7 FRoE © IR
fAEATR & AL B B IR (R & IS PEE R 5 L
7- ByF:2 8, BsF:2 14, BsF: 200 3 EH O &K IZD
WTIRROREL TV, EREAZERHERIILD
DV 85fiky v/ uE a8 HEEICHE T LM
FEEBE TR EIRL7C.

Y= 7 03301 BREORIZAHT

B THLHEHST, EEE, LU DV 8D
MEXToEId, G655 & &HEILETY,
DV 85I CTh 7. T2, AH65F5 L DV
85D F1, 5 WICETEEE DV 85D 334 Fi il
B AETEOREY T2 5, WL MFER
ETh o7,

BoF:1 & BoF1, &5 &R M 4 v LI0EE D 5
B 513%%D BdF 2B L, RLHEMEEHICS
FaryxraaantERoRELITo2ER,
BoF1, BsFi 7 & U2 BeF: Tlt, M EAK L &
PEAAFNFNT 14, 18:69, 25: 661278 L,

Table 2. Segregation for green rice leafhop-
per resistance in the backcrossed Fi
populations derived from the cross
of Kinmaze with DV 85

CNSITIRBLIEAYEST 7 2 B OB L BIE I KE
ENLELEEEOR L CHMEERIZ BT 5 Haw
BEW. 1. 31284 L7z (Table 2).

DV 85%ENMM5H, AL XERE L3
EFOTLF L EETF2HTH D BiFe 8, BiF: 148
T U BF: 2002 BTy =73 ang \EoRE
AT 4GSR, PSR RS ERSE R Eh2s
27, 31:30, 44 : 24253 BE L, IR G IRBUEAHIL
L7222 BOBEHMEEEFIIEXRINTVEEED
FoOBGTEEN 9 TITHA L Tz (Table 3).

RFLP ##f

R 7 2BRCUNOGEBAERIZERT H6TED
RFLP v — /7 —OKRETEICB VT, NV 7EEL
&0 DV S50k R OBAREE LIS,
I OV 7 T, REAES, 9, BLULLIZSE
WT DV 85Dt R A SN TE Y, Tl
ORAEIIBVTIE DV SO EAEBILEA SN
Twihol:., FEPRERETRFEOEIME NNV S
£/, ks, IBITIOBETRHEAEL,
7574 AN )54 TRERLE (Fig. 1.

HH655 FBIEHERIZO D BsF oMV o
$£M Q1A% T, Yemk3 D XNpb362-XNpbl44
OFEIRE, B9 O XNpbl03, #BEAKILDZNE
G465, XNpb4d B & U XNpbs2D BRI H W T
DV 8508 ARmAEA S hT 7z,

SR BENERIZL D BiF: § DNV S
£/ (10f81F) Tid, Yh3 0 XNpbldd-XNpb23-
XNpb74-XNpb238D3iEil T DV 85D Rk As#A &
T, 2095 XNpbl4d, XNpb23, XNpb238
D5 HE & IR L OB DT H AT 7245 FR, BHHHI
EHEEESROLN, & RFLP v — % — & Kt
BIZTF & OMEBAE (%) &, ZhEF0, 11.116.6,

Table 3. Segregation for green rice leafhop-
per resistance in the backcrossed F:
populations derived from the cross
of Kinmaze with DV 85

Popula Number of plants 2 -— Number of plants ¥

-tion R* &  Total (1:3) RY 8  Total (9:7)
B:Fy 7 14 21 0.78 8 28 27 55 0.64
BsFu 18 69 87 0.86 14 31 30 61 0.73
B.Fu 25 66 91 0.30 20 44 24 68 1.98
a): Resistant, b): Susceptible Total 103 81 184 0.01

a): Resistant, b): Susceptible
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Graphical genotypes of near isogenic populations with green rice leafhopper

resistance derived from rice cultivar DV 85

B Genotype of DV 85
[/} Genotype of susceptible cul

tivar

Recombination
[ ] Unknown

Table 4. Linkage analysis of green rice leathopper resistance with RFLP markers in
the backcrossed F: populations derived from the cross of Kinmaze with DV 85
Popula- Gene (Chromosome number) Segregation in F, 2o R.V.
tion A B A-BB A-Bb A-bb aaBB aaBb aabb (%)
BdFe 8 Grh-a(t) (3) XNpbl44 (3) 8 20 0 4 7 16 23.58** 0.0
Grh-a(t) (3) XNpb23 (3) 8 17 3 3 8 16 14.39** 11.1%6.6
Grh-a(t) (3) XNpb238 (3) 10 15 3 4 8 15 12.69** 12.4+£7.0
B:F: 20 Grh-a(t) (3) XNpbl44 (3) 16 26 0 4 9 11 23.28%* 0.0
Grh-b(t) (11) XNpbl181(11) 23 20 1 4 7 13 26.31** 4.3%+3.9
Grh-b(t) (11) GI1465(11) 24 20 0 1 7 16 41.09** 0.0
Grh-b(t) (11) XNpb52(11) 8 20 15 9 15 0 11.29** >50.0

1) A, B: Allele derived from DV 85; a, b: Allele derived from Kinmaze.
2) x* for independence (df=2). **; Significant at the 1% level.

12.4+7.0TCd» -7 (Table 4). #ZCTy~vryuo3an
[Ptk & RFLP v — 4 — L ofifliz & &2 LT,
getafh 3 |\ ZHEERT Y v a3 an kit EET &
RFLP = — 74— L DGR %R L7 (Fig. 2).
¥ 72 &R BIEHE RIS D BiF 200/
VoA (10f8K) Tid, Btk 3 O XNpbl44DH
B, Zetfkll® XNpbl8l-G1465-C1003 D 7 1% &
XNpbl42-XNpb52D 5T DV 850 geta (R IR A
BAShTW (Fig. 1). ZTh5O RFLPw—7%—

Ly rnaanNtiEEoRESITETo7:825,
Bt fk 3 O XNpbl4d b Bkl GI465120\ T ik
BuF2 8 DIRFLE SN 7 E£FIZ BT 5 XNpbl44 L [H
Rz, HBMEAS0 % LAY, veroaang ik
BIZFEBEIES LTV (Table 4). 7, ¥
EBARILD XNpbI8ID4HEL v~ 71 3 3/ £ itk
LM (%) 13, 4.3£3.9THo/k. ZhHD
RFLP v —#—&v=rog a8 EfH L oMk
flizd i LT, PEILERT LY v sagan
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} 21.2 {
} 12.7 i
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1 | | | 1
XNpb144 Grh-a(t) XNpb23 XNpb238
Chromosome 11
| 126
——— 4.3 f -0
. : :
XNpb181 Grh-b(t) G1465

Fig. 2. Linkage map of green rice leafhopper resistant gene with RFLP markers

(cM)

AP HIEF & RFLP v~ — 7 — O #E BRI % F
L7 (Fig. 2).
% £

4 FOy=radanS Gicd 2 AEERIL,
HBETHRIC BV TEL, TOR—BE ho/k, W
FEHRTRICHU® 20, HEREUTE 25 EEH
HHEHEINTVD (B - BHL979). ARFRIC
BT, AT6sE, £HEAE FhEFREZNTERIE
2DV 8iZH®RT By~ rua a/Nf RPEICE T
LELFEREFAFEERL, S5 DIEMMRE
DR, S, DV 850 oHERiko Yy v 13
N EREE, 7 L 2 EoEMHERGETICK
BanTwsEiEflsnr.

F7-DV 85IcHIk T By v oI oA KPS
B4 2R EE &G T RHD RFLP 5 DR D5,
DV 850 % D5 L7z 2 HOBEEHERZFN I B,
1o gefafk 3 o RFLP ¥ — % — XNpbl44\_ ¥
IDHEEE LTV AT Edhhol, 20BN HEEE
F0 ) HAD 121 BoFe 20038 NV 7 &R % B
WIESE T ORE RS S, Fk1l Lo RFLP < —
#— XNpbl81H & U G1465 & EgiHhtti s sz, H

o (1994) ik, veroaanNg BHEERTHH
BARKTHLES T, B65OBIHRHEERTHS
C203-13 X Uf Lepedumai @ v <7 0 3 2,31 #H
PSS B EBOEEL TV, S T4 ANV )
YA TORKENLCRSE, BoFICEBIIRONH
B4k 3, 11O HIZHRT 2EEFESL T a1
BHFEVEREL TV, HFS (1994) O®RET
%, C203-1 BL U Lepedumai iCHIR$ BV~ 70
FanERERETOO b, fEKIlEoy <0
I anNA EREEETOMBIELPIZER TV RV
H5, detafk 3 BB REF I RFLP v — 7 —
XNpbl44D: BB NBT L LHBLTBY, AEwX
BV TTyEr78h/zDV nboyvr/ud
NS EHiMER TR S 2 EOBEHERETFOS S
DV EDEFRETHLHUHEESEVERDbDNS.
FRFEIZBVT, £RRERENERICS 0ENRE
BRIETF R (BF2 20) © RFLP S 0#R, 28
o=y 3 ang \RET L EREPRICEH D A
57 RFLP v —7— T b 4tk 3 L0 XNpbl44,
HHrVRGEEERILED GI465D VT LA A DVESE
WEE L TSI EA L BKT 5 2 AT E
S%IF NS OB EAE O BHEER (BF) 2 F
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BLTLNBEOBVEHE ST EITI LIk,
DV 850>y~ 703 a4 IR EEFOEH
v VL IOHEELEZ SN

-3 )

V7 aanN/KEESE DV 85 HE5H, &
ZHGEATHOEBLUEHEE FNEFRER L L
TELXEXHNEL, #hFhoalFE&ET%
WThasHBsF, BiF: %FB L. 205 b, 3&H
O BaFo iIZBIT B EIIMREOME R, EIEMEE L K
ZHMEAIL103 : SLIZ2BEL, DV 85hVRT v~/ 1
AN IRPUEIIET L 2 EOEMEE BT 2R
ELHEORRIMLY: TIC#HEG L. 22T,
B:F2 8 & BsFe 200 2 E£MIZBWT, DNA Y —H—
P L OEES T ERIT o722 A, WEMAL DY
k3 LD DNA ¥ —Hh—Tdh5 XNpblddisw <7
03 AN EARE T EEHICESE L T, 0
BiF: 200 &MIZ BV Tid, Bffkll Lo DNA < —
#—Td b XNpbl8lk GI465T =713 a4 ik
PMEET & OEHEPR SN

PEo#R7,5, DV 850RT RGO Y <
yadanNAEEEMT Lz 2 fHoEsEEEn T
EREIShATBY, 2051 1 HidgeKk3 Lo
XNpbl44DEFE MBS SNz, 72, v=ro
JaNAHEABYEET S5 1 BOREF LMK
11L® RFLP ~—%— GI4650DHEINET HH D
CHEHE N

# 33
FREDOETIZH 0, N KRFEEYRERES £~
F -2z, HRARROFEAT 2 o CIEHBEOKRED -

OIRRAFTEOMBICIHOEE I LA 2 2iCE
LCESHEL BT,

b N
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Summary

Genetic analyses were carried out to determine the loci of resistance to green rice leaf-
hopper (GRLH) (Nephotettix cincticeps UHLER). Near isogenic lines with GRLH re-
sistance genes were developed by backcrossing four times using GRLH susceptible
cultivar, Kinmaze as recurrent parents and DV 85 as a donor parent. Genetic segrega-
tion ratios in the backcrossed F: populations indicated two dominant complementary
genes govern GRLH resistance of DV 85. RFLP analysis revealed that one of the resis-
tance genes was tightly linked with RFLP marker, XNpbl44 on chromosome 3, in both
of the two backcrossed Fz: populations, and that the other resistant gene was linked with
RFLP markers, XNpbI81 and GI465 on chromosome 11 in one of the backcrossed F:
populations. Among the two RFLP markers on chromosome 11, GI1465 was most
tightly linked to the resistance gene.



