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Evaluation of the Resistance of Rice Germplasm
Against Xanthomonas oryzae pv. oryzicola

FENG Ai-qing, CHEN Shen, YANG Jian-yuan, WANG Cong-ying, WANG Wen-juan,
SU Jing,ZENG Lie-xian,ZHU Xiao-yuan
(Plant Protection Research Institue ,Guangdong Academy of Agricultural Sciences/ Guangdong
Provincial Key Laboratory of High Technology for Plant Protection ,Guangzhou 510640)

Abstract; Application of resistant varieties is one of the most economical and effective measure to control rice
bacterial leaf streak ( BLS). Exploration of resistant germplasm is the fundamental work for further developing resist-
ance varieties. Fifty-nine of Chinese rice varieties ( hybrid combinations) ,318 of foreign germplasm accessions and
13 of near-isogenic lines( NILs) with resistance to bacterial blight( BB) were test for BLS resistance. All of Chinese
rice varieties were susceptible to BLS,while 82 of imported rice accessions were highly resistant or resistant,inclu-
ding POPONG ,IR63372-8 , WEDA HEENATI,BALAYAN  GHARIBE etc. One BB near-isogenic line IRBBS was
resistant to BLS,while IRBB21 and CBB23 with broad spectrum resistance to bacterial blight were highly suscepti-
ble to BLS. Ninety-five of rice germplasm accessions were selected to analyze the association between the resistances
of BB and BLS. No correlation between two diseases was detected in 82 rice germplassm accessions(r =0. 103, P-
value =0. 358 ) and 13 of BB NILs(r =0. 527, P-value =0. 064 ). By deploying the functional marker of xa5 , thirty
of 79 tested germplasms accessions with good resistance to BLS had been detected with the xa5 gene,while the other

forty-nine accessions did not carried xa5, these accessions could be the important resources in gene mining and
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breeding for BLS resistance.
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TKAE N B PE 255095 ( Rice bacterial leaf streak , faj
PRANZENT) A 1918 EFEFEFR T R I LR, © B #i &
JE S A E DK R = X 0 EZ E 2 — ) 1
W % T 1957 AETET AR B RIL =M E IRk
B, HETEEZ A TR e R L R
DX B A et ARA MR KRR, —
fe s KRG = 6% ~ 40% , 975 5 ™ 5 B U7 40%
PAESS AR T A S R AR T R R A Y
i 5 R A A 24550 B A8 i 1 DA B ke = A 55
BT R AR LR G PR RS2, A T RGBT K
RSB AE R A LI SRR X 4 2 7 11 i B R
P

TKFE A9 B ( Xanthomonas oryzae pv. oryzae,
TRIFR Xoo) 4] BE& TR E ( Xanthomonas oryzae
pv. oryzicola , TR F} Xoc ) ¥4 Fa Fed 2 L BRI (=2 4 5 1
P MRS v 0 2 Sl A 2 Tk A DL BEOR I 2=
TRRTTIA A ™ S ml R A e T E
SR AERE N G U G, (H PR R AR B AL
JRBERRIE R MR 4R AR S A TR B 0 25 5
Xoc 5 Xoo BUW HLEL AT SE B, 1B F8 43 o £ KA
—3, Xoo BURHLHLH — & “ A 5 AL L —4F1E” (1 ik
P, T Xoc X 77 FAEAR A ECR M £ 2 hep £E
PfgegeE ™ IE R X O ) S AT, S B
PSR B0 A TR S5 7 s TP S AR A I O ik
DA 0T A

0 AN B DU b b 2 B 45 7K R 40 o 1 e
IR RARITE, BETE DA 40 DPA A
i ARG R JE T B ThUR A A H 2R
Bl TE I T A HT B9 BT 40 T P % B Rk P AR A
FR , H AT Triplett 200 Xie %10 Zhao 2 /3 5
SE R A B ERETE R Xol (1 SBRMEDTME
FEH gBlsrSa K 1 MHEZF FEPUMEFEA Rvol, Xol #
FEN T 4 PR K 5 Xal BB, ¢BlsrSa
TE xa5 JEAL b I, DL 2 DB P iA & 2
R A A o B A A o 5 10— 2B BN, 1T Rwvol
SRRV T TR BT MEEE A, e B4 0 F T 0% & b
R A7 b ARG BE RO SR A, PRt 5 O i
BT A TR 1 2% TR 1) R A R A2 0 R I B
PR T 5 28 4t UK AR A= 7 [ 38 D) 75 ik g ]
B, AHIESEE  EESE R 377 AN N AR A A B
PS03 A A RS o5 01 i AL it B 64T T A0 T

PESRBERR PR S E  TEBL A 58 T 82 a2
AR GEIR 13 BT R 2 2 DR X A
T A TR 2R SR BT A S 20 B LA RO i 328
(19 79 DML VHEAT T waS ZERAGI, W14 T
I3t o B RS A B A B B BT, 42 0 2
P 2% BRE o BT P i DR L R 470 g o B 1 B 2 R R o
WA

1 #MR5FE

L1 R4

111 EBWMEK KRENEERBORDUME S E
FRGERR ok A A AR 544 B0 AR E Y TR P
GDXc1608 ; 7K Fe Al i 4 1 Tk ol A R 1 i
MR R & VAR F R GDX06027', L)
AR E N TS AR 2 N praar
()22 5 PCR Kl F AR I AT T 50 F50E .

1.1.2 #ukkBERM WK 377 > E N SMEF
B IRALTE R R E AR T g Y 59
AR P (9 A H T 50 AR ) ok A d i
P VY | BB BN JEVENE BRA BRI R
FLOHA Sk mion s dEaeE e R ZENN
IR D SRR ok P9 45 52 A~ B R A e
J5318 1y, Bt R I S5 R & 13 A, 345 IRBB1
IRBB2 . IRBB3 .IRBB4 .IRBB5 .IRBB7 .IRBB8 .IRBBI10 ,
IRBB11 .IRBBI13 .IRBB14 .IRBB21 .CBB23, 41 5%
BES TR PR B0 ) % 2 19 %5 51 %F 3. IRBB4 | IRBBS |
IRBBI14 IRBB21 .IR24 .41 301"

1.2 REHE

1.2.1 HAEMERFRMESEEMIENFTE 2016
AF 8-9 F WAL 3 i) A AR 5 P T ZE S AN
A RERR 10 ~ 12 K7, BN 6 %00 2F
F18 A A 1 2 IES R AR R
PR 3.5 ~4 M ET RN TR 7 ik, B
FEEH WA 20 ~ 30 mL, DL A A il TR ER M 1k
FEAVRPRTE PDA K557 36 1 28 C T 4557 , HEFh il i
F48 ~72 h, LAZZ Ik 2L G BT E Heph ik Bl il 3 x 10°
A CUF/mL 4 B P R #E AT 4 /b, HeMP e & T 3%
FAarh 24 h IR E M 28 °C IR EERAFAE 95% LU |,
SRIGTAEAE IR ZE P 15 ~ 20 d, 5E I BE 25390, T K
28 ~32 C., I3 Xof FE it i 2 95 75 40 BsF 8 A A% L R
TGO, F4 B oK A T 43 S R A 2 R A ek
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P, LIREE & v TR E 4 bR AR AR R (HR) , G
WAE; BT (R) ,/NF 1% HFHT(MR) ,1% ~5% ; HK
(MS) ,6% ~25% ;J%(S) ,26% ~50% ;w8 (HS) ,
51% ~100% "',

1.2.2 BMHFRRELEEMIEMFZE 2017 4
W3 D3 82 ANt 200 TAT 4 2% K AR b 9 U 13 A
P AL T A L TR R S BRI T AR A Al B
B v TR 1 2 S5 b e B8 R K
B FPRIE 10 A, B 0.2 m x0.2 m, & 2
W FNT By 5 vk F /KRG 22 A B2 1, o1 TV
FEH 3 x 10°4> CUF/mL, B4 A A R0 8 A, #E8D
21 d J& , VA A i s B R B A A% B B
LA 10 F 0, B2 W & F- {8, 2 ] SES
o e 5 AH 06 G, O Ar bR fE R S
(HR) ,JWEEEK 1 em LT 3H0(R) HEEK 1 ~3 cm;
L (MR) RBEK 3 em VLB REES A9 HE R
<25% ;U (MS) R BE S KA EE3R 25% ~ 50%
(5% 50% ) 5 1% (S) R EE 5 i K 1Y % 50% ~
75% (F35% 75% ) 5 il (HS) W BE 5 MK 1 e R K
3375% [17-19] i

1.2.3 BMEFExes EEEMNAFE =% Iyer-
Pascuzzi %5 YV I & (B0 H ARG xaS He R 4 A
TIREFRICAE I I ik , %o [ AR b 9 8 Hp i 2% 1Y) 79
AU SRR S FPHEA AN AR R 51 A 3
RRk ST R TR B ECH B, B SDS fili i DNA 42 Bk
PG AL DNA, 435I B R iEs 14, 47934,
Xof 7 1 B il P 9 U0 T (AN Bsrl | Smll ) BH 438 7=
Yy, L VA it U Al 750 A 0 45 P 5 A e FE T
FIPEDL, PCR N 2544 B RN 20 wL, 7KRE DNA
FEAR 1 WL (29 20 ~30 ng/ulL) , BioTeke 2 x PCR IR
AW 10 pL, 519 (10 pmol/L) % 0.5 pL, /i
ddH,0 #M 2K R, PCR [ M F2 ¥ 94 °C AL P
3 min;94 CAEE 30 5,55 °C 30 5,72 CHEH 1 min,
35 MG ;72 CHEM S min, P IELE R )T, DISE
PCR 7= ik, FRR 0 N DI ( Bsrl 1 Smll )
THEY) . MR Z K 10 pL, Hid . PCR 791 5 pL,
10 x [ Y] Buffer 1 wL, BR ¥ 2 VI B 0.3 pL, A
ddH,0 # 2R FR, 76 AH N 19 il B DR E T
(Bsrl F NEBbuffer 3.1, 65 °C; Smll / NEBCut-
Smart,55 °C) 1Y) 4 h J5, A Loading Buffer, F
2% BRI AR I FL K , 25440 120 V,30 min,,
1.2.4 HEHWHEITAZE DUASIRREF A
P A 30T A5 SR PR R T A X 240 B 2 2 B A 1
Hitidis B HTHEAR DCAE 43 B 2R T SPSS Se 113K A #1748

11,315 P {H (significance probability) 1 r {H ( Pear-
son Correlations) o FIWIFRUEL T .24 P {H >0.05 At
FAOCHEFREL x A Gt 2 2 50, Tl v (RN, #f3R
HHPIE Z (B A 2 P {H <0.05 B, r (HEA
il B IR P B ARG, B o[l TEr >
0 B BEHI PR AS B IEAHOC, 76 v < O 156 F 79 722 o 171 A
Ko el =0.8, AR H MR ;0.5< Irl <0.8, 1l
BIPAS A C;0.3 < vl <0.5, AR AR A
K50 Il <0. 3, PIAERHEACRAE

2 FHRE5HMH

2.1 EEEHENFIME

ASHIEFE I Xk Rt e 48 W 301 7 1 20 5 55 4
A P BE o i TR 20 HE A 80% |, PR
R SRS RSO A A HLIR S, A TR
IS5 Rl A A B PURERRI ANR (18 1) 2
A R BUKBUR B TR AR, B 2,
S AR A SR S IO, TR BT it Aot L B A 2
PR OB, TR ME D | ORE IR A BT B
b ARBFFE VA FR S e e 5 R AT R

Ffete i e 9708 Z% 142 FULKATI KULOB ARC 11559

1 EPAIBEEMLRRTHRE
Fig. 1 Phenotype of the resistant and susceptible
genotypes against BLS with artificial spray

inoculation at the seedling stage
2.2 FETEIR X 0 S B R B U Y
377 Gy R A BT U b X A B 1 SR B R IS
P PR R B BT R T Ll Sy
0.80% (3 #4¥) .3.71% (14 {3) \17.24% (65 3}) |
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34.75% (131 44y) 31.03% (117 f33) .12.47% (47 40
By) (1 2) . B RERG 59 s Rl o 8 % &l v W
BUPERRFN (3 1) 318 ANEAMAR VR RS 5
EI’J TURAT 82 13 (£ 2), i 25.79% , K H 23 AN [H S 20/ 1724
K, it ZR I = PP A AE AB BE R AT FULKATI #1051 1047
IR 43, SHADA SHAITA , SOLOI, SREERAMPUR = 10f
SHAITA SULTANJATA . TI KU, WEDA HEENATI 5t I 2 s
DA 29 (SR 26 B) .BALAYAN , GHARIBE , CHAN- O mHS RS HEMS MR -FR SR

DARHAT . JABOR SAIL, DHALA BHADOI, UPRH
184 POPONG IR 63372-8 45 17 fjy, 3X #0755 n] 1
— T U % ﬁfﬁh;‘rﬁ%lﬁﬁjﬂmﬁ%ﬁéﬂ
A AN

®1 PEBSKEBHEEESERFE

HiMEResistance

B2 377 BEMHRENAEEARERIUERB L RE
Fig. 2 The ratio of different resistance types

in the 377 rice accessions

Table 1 Evaluation for bacterial leaf streak resistance in domestic rice varieties

fi Rl R AR A (% ) btk f Rl FREE L AR 4 (% ) Hitk
Variety Leaf area diseased Resistance Variety Leaf area diseased Resistance
H Wiff 6835 10 Rk JEWifl 7213 60 TR
ot 101 20 sk FEIRM 219 60 =Y
R 20 R ik 10 5 60 =15
2499 30 & PR 60 I
R 422 30 & Tk 308 60 T
441 008 30 e FAE G 65 [
GEIL 30 J& H =4 109 65 [
=175 40 & R 5617 65 T
ot 104 40 & Y pifk2 = 70 Y
F i 498 40 & N7 8518 70 I
IR 5113 40 & N7 8156 70 I
REELS 40 & A 7808 70 [51R
e 2 40 ik 177 70 I
FEA&FM G 40 & KAk 96 70 [T
FLl 221 40 & i1 5 70 [
H& i 45 & A 9583 70 =73
I8 12168 45 & HE9 5 80 I
J7 8 1k 169 45 & HE 105 80 [E1R
#9516 45 & HEMS 80 [
Y Wifl 85 50 Ja& = 144 80 =Y
NI4T 399 50 & HAF 673 80 [
JIE 6203 50 & Ifie = 80 T K
o A 50 & D 1 202 80 e IR
EHFH 25 50 & M5 4317 80 [
KAk 3618 50 & Frfl 524 80 759
1B 665 50 & T 2239 80 [
TP 58 Tl 4 50 & AL 9708 80 S
AR 55 e J% PR/RN 80 Y
i3 177 60 R =it14 5 90 I
D i 448 60 SV
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Table 2 Imported rice germplasm accessions with the resistance to bacterial leaf streak
WP R
i nf AR . i n AR .

A L M L () KB iy
Variety Cultivar origin Resistance || Variety Cultivar origin Resistance

Leaf area Leaf area

diseased diseased
UPRH 184 * EEE 0 [ MIMIDIM - EyIEVAES| 3 i
POPONG - =P iR 0 [/ SACIA 1(TACU) - £ A 3 SR
IR 63372-8 ~ e 0 =2 TAREME - A 3 g
FULKATI * i I [ <1 Bt WAB 99-16 - FHRR FL 3 i
IR 43~ e <1 Bt KOALARETA - EEE 3 i
SHADA SHAITA * i I [ <1 Bt DIXIEBELLE * XHE 3 it
SOLOT * EIEAE] <1 Bt IR 2006-P12-12-2~ E[RE 3 i
SREERAMPUR SHAITA * el IEVAES| <1 e IRAT 2~ FEWNIN/R 3 SRk
SULTANJATA * EIIEDAE] <1 Bt €O 39-1" BV 4 i
TI KU~ GHE| <1 £ DA 28* e/ IEOAES| 4 i
WEDA HEENATI - W2k <1 Bt DA 8* e SN ] 4 SR
DA 29(SR 26 B) - EIEAE| <1 Bt JCc111- EEE 4 SR
BALAYAN - =P U <1 Bt MERY - oW lIE VA S| 4 i
GHARIBE - B <1 Bt CHENGRI 2 * e SN ] 4 i
CHANDARHAT* i I [ <1 Bt DHARIA BOALIA * i I [ 4 i
JABOR SAIL* EyIEVAE] <1 Bt ARGO - ERF 4 i
DHALA BHADOI * I <1 £ C 8434~ LA AT LN I 4 Hhdi
KULOB - ok vElE 1 T YAKADA - Wrig 2R 4 i
BHADOIA 303 - L 2 Hdi LEVANTE HOMEM - i) 4 SRk
MIKOTCHU - R llIEVAES] 2 LR SACIA 4(JISUNU) - b A 4 SR
MOSHUR * i I [ 2 Sk TAINAN TKU 512 * s & 4 SR
PANKHIRAJ * R llIEVAES] 2 SR DA9 - oyl IEOAE] 5 it
TUNG CHTU AI- HE 2 Sk AUS 196 * EIEAES| 5 SR
ARC 11559 - ENE 2 Tt NARIKEL JHUPI * e I [ 5 i
DULAR* B 2 SRk 182~ [ L faH 5 i
IRAT 170 - FBHRR FL 2 Sk BAILAM * I [ 5 i
KPOGON ~ FI L B 2 SRk BAULAN * oy IEDAES| 5 i
MAT MERAH ~ E1RE J& PU I 2 Hidi CHIADI NAKI - EEE 5 thdi
PECOS - F 2 SR DHALASHAITA * R llIEVAES| 5 SR
SAO - FI L B 2 SRk DHALI KHAMA L E 5 i
IRAT 364 - Je R 2 SR MADHABSAIL 741 - R llIEVAES| 5 SR
AUS JOTA * EIEAE| 3 Sk NCS 160 - EEE 5 ST
BAWOI * oW lIE VA S| 3 Tt ARC 10352~ BV 5 i
BENAMURI * EIEAE| 3 S BOTPA BARA - AFt 5 SR
BOILAN * oW lIE VA S| 3 Sk T1AC 164 - ) 5 i
AUS 41+ oW |EOAES] 3 SR INUWAY ~ ERE 5 i
SERETY - ) IETAES] 3 SRk KI 68~ I 5 i
SHIRKATI * B & v 3 i BENGIZA - ik ninis 5 i
DAL KASHAI - EIE DA 3 SRk VARY MAINTY ik nirn ks 5 i
DULAR ERE 3 LR KUROKA - HZA 5 SR
JHUM SONALICHIKON * e SN ] 3 S BORABI - 1 JE PY A 5 SR

“ IR a5 FERIBURTEI; ¢ - IR B a5 FEIK BTG , AR AR A B IR 2

“ 4

" represents the rice germplasm carrying the xa5 gene which is resistant to bacterial leaf streak after detection,

" represents the rice germplasm that

doesn’ t have the xa5 gene which is resistant to bacterial leaf streak after detection. The rice germplasm with no label means no detection
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R

DA F 82 AT 4 T 1 2% B i A 5% 500 1 A 4

Table 3 Association analysis of resistance against two bac-

terial diseases in 82 rice accessions

FAPERG 00 01k 55 0 B AH G A B, PoE N AEPER AR
0.358( >0.05) .r fH N 0.103 (% 3) , KA LI B Xoe  Xoo
S S T 1 KRR T 50 3 TR e 4 T A s MEAERIE AR ! 0103
POV e, 82 MHLANB M A& e AR e T R FHEAL P (O 0.358
Wb 2 B XUBE B W R AL A 30 AN (K 4), 5 PR 82 5
36.59% . RERVEIRR X RN B ek a s PR X BDRIRRECARL 003
ST = e R AR PR 095 10 8 o 2 4 B SRR RO 0558
YA SR RO R v i
R4 Wi E MR RO R R BER R E SMNE T 3R
Table 4 Imported rice germplasm accessions with the resistances to bacterial blight and bacterial leaf streak
f@tﬁ%}iﬁ AR Reaction to Yoo

fi e KIR ST, L BE K )

Variety Origin bty e O™y ) bt
Leafarea Resistance O b of leaf  The ratio of  Resistance
diseased disease spot plaque to leaf

IR 43 FEHTE <1 i 2.00 46. 00 4.35 SRE7N

DA 29(SR 26 B) ) IEAE| <1 Bt 0.50 39.00 1.28 Bt

BALAYAN EkVH i <1 Bt 0.50 47. 67 1.05 Bt

GHARIBE ] <1 i 0.50 26. 00 1.92 Bt

JABOR SAIL i <1 Ei 1.50 36. 50 4.11 T

DHALA BHADOI i <1 Bt 0.83 35.00 2.38 Bt

BHADOIA 303 ey IEDAES] 2 i 0.23 46. 50 0.50 (=8

DULAR 21);:3 2 i 0.50 36. 67 1.36 Bt

MAT MERAH ENEEJE PR 2 SR 1.33 35.00 3.81 T

PECOS XKH 2 SR 1.17 22.33 5.22 i

AUS JOTA ey IEDAE] 3 i 2.50 49. 00 5.10 i

BENAMURI EiIETAE 3 i 2.50 39. 00 6.41 T

SERETY ey IEDAE] 3 i 0.67 34.33 1.94 Bt

DULAR ENEE 3 i 0.50 26. 33 1.90 bt

JHUM SONALICHIKON ey IEDAES] 3 i 1.17 36.33 3.21 i

TAREME i 3 SR 3.00 44. 00 6. 82 LRk

KOALARETA g 3 i 1.83 47.67 3.85 LEE

IRAT 2 FENNZR 3 i 2.33 31.17 7.49 i

jc11 Rz 4 LRE7 2.00 54.17 3.69 LRE7

CHENGRI 2 EiIEAE 4 i 1.43 27.17 5.28 T

DHARIA BOALIA ey IEAE] 4 i 0.50 37.67 1.33 Bt

C 8434 EL A ST LA T 4 i 0.50 28. 00 1.79 bt
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R4(E)
Y1 B P 2R B
LA AR FI A% Reaction to Xoo
Reaction to Xoc

fi KR S T . B I )
Variety Origin . . ﬁﬂfkfg( cm) ” ) .

B & FARH (% ) otk K (em)  HR(%) Btk

The length of the
Leaf area Resistance Length of leaf  The ratio of Resistance
disease spot
diseased plaque to leaf

YAKADA WiE 22 4 B2k 1.83 46. 00 3.99 k7T
TAINAN IKU 512 E G 4 2k 1.33 40. 67 3.28 2k
AUS 196 ey | EAES | 5 k71 0.67 39. 83 1.67 Ei
DHALI KHAMA ey | EAES| 5 2k 4.00 54.67 7.32 LRETIA
ARC 10352 21055 5 22k 2.00 50. 67 3.95 LRETA
BOTPA BARA FF 5 22k 0.50 41.67 1.20 ¥t
KI 68 21055 5 BTN 1. 50 36.17 4.15 LRETIA
BORABI [ B JE v 3 5 k71 2.50 41.00 6.10 ki

2.4 SEAMHFREERESER RN AR
BRI IEIE N
NTREF R, 13 BT A T 55 22 I &R
W PR A o R T RV ALTR 9 IRBBS |
IRBB7 ,CBB23; Ifij X 4fl P 14 4% B 95 42 B 58 25 TR AR
GD1608 M H F I HT iy H A IRBBS, HiAth 3 hy J&

®S5 mBEMHERILISEEREZR B MR R EEERBRN T

(2R 5,8 3) M HT, PR 0.064( >0.05) |
r {4 0.527 (£ 6) , RABA G5 L, Ul %2
(4913 AT A Pt 30T 258 356 A1 2 X6 3k 79 o 40 P
ERIPERA A, LRl L, R A
IR PR | B SR A i) 35 R 2 LA 3K 19 ol 4
PRI 8, (E 65 TG 3 2 LT T A

Table 5 Test for resistances against rice bacterial blight and bacterial leaf streak in the BB near isogenic lines

M4 Reaction to Xoo AP SR BEI Reaction to Xoc
i PP E (em A R S0 T \
Variety The length (of tlie i lem)  BERICE(%) it T4 H(% ) itk
disease spor Length of leaf The ratio of Resistance Leaf area dicensed Resistance
plaque to leafl

41 30 35.7 42. 60 83. 80 oL 80 [
IR24 32.5 42.93 75.70 TRy K 40 I
IRBBI 31.3 45.00 69. 56 & 25 K
IRBB2 31.0 50. 66 61.19 & 55 =Y
IRBB3 26.3 46.93 56. 04 & 50 J&
IRBB4 27.0 46.13 58.53 & 55 [
IRBB5 1.7 45.73 3.72 Bt 5 G
IRBB7 1.8 46. 06 3.91 ¥t 60 [
IRBBS 25.8 44. 80 57.59 & 50 &
IRBB10 30. 8 43.70 70. 48 & 30 J&
IRBBI11 30. 1 45.30 66. 45 J 30 &
IRBBI3 25.0 43.00 58. 14 & 25 rhgk
IRBB14 29.1 41.53 70. 07 J& 40 &
IRBB21 11.5 44. 80 25. 67 % 55 =y
CBB23 1.8 43.12 4.17 eI 55 [
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Jingang30 [R24 IRBBI IRBB2 IRBB3 [IRBB4 IRBB5 IRBB7 IRBB& IRBBI10 IREB11 IRBBI3 IRBBl14 IRBB21 CBB23

3 NEMWHFEEEERE R EEEEBRAO YRR
Fig. 3 Phenotype of the BB near isogenic lines against BLS

Fo6 MAMHKEEREREZRMMIT A M #5%FH B EE
BE b IR S 1
Table 6 Correlation of resistances to BB and BLS in the

BB near isogenic lines

HA RS
Xoo PR Xoc
595 Xoo FHIEME R B e 1 0.527
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Fig. 4 PCR amplification in BLS resistant germplasm accessions using xa5 molecular markers
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