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Relationship between Blast Resistance and Amylose Content in a RIL Population
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Abstract: Sanhuangzhan 2 (SHZ-2) has been considered as a promising blast resistance source in rice breeding in South
China because of its durable blast resi and good ag ic traits. Three major genes responsible for qualitative
and five defe genes significantly associated with quantitative resistance to blast in SHZ-2 have been identified

Jid

pproach in our previous study. However, its edible quality of kemel is
relatively poor because of high amylose content (AC), and most derived resistant cultivars have the similar shortcoming. To
have an insight into the relationship between strong blast resistance and high AC in SHZ-2, a RIL population derived from
a cross between SHZ-2 and Lijiangxintuanheigu (LTH) was used to identify the blast resistance genes in SHZ-2 and QTL for
AC in the study. Results revealed no significant ( P < 0.05) correlation b blast resi and AC in the RIL
population (Table 2) . t-test also indicated that there was no significant difference for average AC between highly blast-
resistant RI lines and blast-susceptible RI lines (Table 3) . Three QTLs for AC were identified when single-factor analysis of
variance and interval mapping were performed. They were mapped on chromosome 5, 6 and 7, respectively. All the three
QTL were from LTH and contributed to the reduction of AC. Comparing the locations of QTL for AC identified in this study
with the locations of previously identified genes (major genes and QTL) conferring blast resistance in SHZ-2, there was no
close linkage among these genes for the two traits (Fig.2) . These results suggested that the strong blast resistance are not
linked with the higher AC in SHZ-2 and it is possible to combine the two traits and develop an elite cultivar with durable
blast resistance and ideal AC by proper selection of p and mark isted sel .
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FAHEEFREkRERRE KHERRERHNHRA,
SHZ-2 WREER AR B A RHIER K FHE
5 #5Y; B R #S %% B (Intemational Rice Blast
Nursery, IRBN)VEH &R BR, HEMSMIBIRE
EXRBABIERLS AT ATEE LS
Moroberekan, 056 % IR36'” ., Bk, R HAEHRF L
SERNBERERRE. kN CRRERRORK
LR, UEHIRFEETRT=FE 75884,
LB 5% 10 51 HARF . BEBEE,SHZ-2 FX
HATBSRAC)EHE , RBRFERE, OBREE,
PLE P IR AR i 4 kB 43 4 v B R, TR FE TR AR R
B, X—RIEYWT SHZ2 ZREABNKETH P
RiFR. ¥ SHZ2 BMERESHEBNREX AC
RERERTEUXR, —HABAEMUHR,

TS ERPTIR S NAREHERETIE,
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B3N ERERMSHEBREHEXN 5 BT
H, BT ATEMNESHERRIERT 31MF
WEEALERBROM LI, B SHZ2 KRBT i
ARG ,S B DXEEX SHZ-2 KBBE.
BALHBRAERBEENER"Y . EREME,
AR SHZ-2 BARF R E LR FRANHA—E
HEAZRBENH B, 7 M EH AC RARIEE
5 AC H% 8 QTL, AR HR A L MM BB R
RS G AR EXRHT SHZ2 BB R
HSHBHK ACKHKREXRR, A A SHZ2 fEAH
BHTRERBERALENS TERHEEER,

1 #EAFE

1.1 ##

AR AU P RURE S P SHZ-2 70 5 MRS I W5 1
ERBRHMIHHAES (LTH) MERBTEZ. A
F, U3 F, 1% L4 B0 1% (single seed descent, SSD)
Fik WEREM AR (RIL) B, KB 215 Mk
Ro SHAZEEKIFEN, HRERLE, B
WM FRATERBSN. 2002 FREEKE
RUPBEEATERHFEAERH, BB TRESH
MO RRATHEED S B(ACOWE,

1.2 NEERSENE

ez b 3R 3P AR 47 E NY147-1988 XK Ji M€
#15HAT. RILALH A FOSS 24 7 FlAstar W30
SAF U EE R TBR RS

1.3 WBEARRERS

RN URR AR, IEEARES R Bonman
U B J5 5 3R B4 BLAR T B (diseased leaf
area, DLA){E X #447 , I ZE F 155 M Notteghem'” K
Tk

[ 3 ¢ VR4 3% bR K TR B T BT A M P 4 L
S J7 o1 2 E 1) S AT
1.4 HiEam
1.4.1 QIL## B SAS K&V B — AR
BE(CIMBEE ACBEMX(P<0.0)NETF
WiERFICENEE. M)A SHZ2 5 LTH &%
4R RIL B4, WE S 167 M0 FRIZENESE
", 5% A X 18) /& & (interval mapping) & ( Mapmaker/
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A 1 2 SHZ-2 # LTH R A74 &) RIL B4R %
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Fig.1 Distribution of amylose content in RIL
population derived from SHZ -2 and LTH
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ACHBRWER FAZHBRE, LTH, B B AC WfER, EMNTHE 6.0% ~
2.2 BPEAERBSE QIL BHiRIZE M 65.5% 9 ACTER (% 1), 1 MEM QTL(qAC6)

BAFHFEAVEXEAAEBESEREN, 34 BoRffkt K LoD EH 184, MRAKTARNY
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Table 1 Putative QTL for amylose content in RIL population derived from SHZ-2 and LTH

QTL Rk =40 LoD i IR X REH MR

Ch Interval LOD value Additive effect Variance explained (% )
gACS B PK1K2-11-Rpi-A 23 ~1.54 6.0
qAC-6 6 RM204-PK1K2-18 18.4 -4.66 65.5
gAC.7 7 RG511-NLRinv-6 2.2 -2.33 14.7
Chr2 ches chre cher chrs chrio Chei2
00 b2 RG119 RZ884 [—PriKae R2143 o7 RMa33 «2-JI—RoH
\(NBS-LRR) 5. XLRIr-22 23 XLRIr-13 : CDO459
1A= (NBS-LRR)20.4 + RM340 XLRIr-10 12.2 -
—RGea4 214 155 [—RM19-A
0. r1(NBS-LRR) 43.6—
M3(NBS-LRR) 39, XLRfr-18 00 Rzsn 65—
235.0—] b4-B(NBS-LRR) 0.7 by cnoss
278 8-33F RGS1 G214-A . RZ825
PK1K2-1 7. PK1K2-12 R2400 o. RG235
.o 79 ”. 797]|2 RosTa
ar—H—XLRI6 4o RM184 o PKIK2-10 22 r14-A
o] [ RM324 RG13 L g RZ802 N
- 3 PK1K2411 3. ly _ e 124 15.2—|
=] RM341 53 p 8.7 NLRinv-4 3 5—] :E';'"' ° 14.5 RM247
3 [ _ 5.9 G4 0.0 XLRfr-12
10~ XRS5 i Veaka-10 527 A Prikes g, PRA kiay | I
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1 433 NLRRIr2 30 26\ resrs 3 Oxalate oxidase 3.8 PKikz2 s Rete
135 protein-A 8. PKIK2-T a. BC(NBSARR) /TR RZ307
[\ chitinase R ias 1 PIGDA® 3, Ruz1e 8o/ )] Lrcse
35— RZ450 3.9 2 0 PK1K247 T\ XLREED
[ 204 X 5 XLRfe14 2 RG1034 o AL PR | NG
RG139 RM204 h Dehydrin 2 RGETS o XLRfr-17 PLGDI(Y
RM263 19.5° |— rasso :
4.2~ i -
20.4— N piko-16 4.1 Chitinase 2a-8 XLRIe-19 23,8~
PK1K2-18 2
) 18.2— RG1 178 | NLRinv-5
1.7o=H=XLRI-15 |~ NLRinv-8 XLRfr-21
1. XLRIr-18 19— 1. XLRIr-20 18.9—|
RM208 ‘ 37 14 17 (NBS-LRR)
[— Peroxidase®’- "’~ NLRinv-1 RM277
o 6-A (NBS-LRR) 33 PKIK213
¢ b4A(NBS-LRR) 2.7 RM260
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7 g 8 (NBSLRR) 8.1 RG413
/ : PLGD-2(t) RM313
r14-8
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Fig.2 Linkage map of gene with blast resistance and amylose content
3N ERAHER Pi-GD-1(2) . Pi-GD-2(1) M Pi-GD-3()SH P LFESN 8. 10 F 2 B4k L R BB LM RBRERRARS
784008 BB (diseased leaf area, DLA)#1XH0 QTL, SN T KRR 5 M N R QTL.
Three major genes controlling resistance to blast, Pi-GD-1(t), Pi-GD-2(1) and Pi-GD-3(1) are located on chromosomes 8, 10 and 12, respectively.
Solid-filled ereas on chromosomes represent the intervals of putative QTL for DLA(diseaned leaf area) , and diagonal-filled areas represent the intervals of
putative QTL for AC.

2.3 BEAFRESEXEEERSRNXR H— L HBSHEEEITRREERLRATF
231 RERKBEH/E ACAHNHAAAR SHZ2 BEFPERER(ERERM QTL) S K
UEAARRABRERNS REERZEENY RL#HE AFRRERKEHRNEANRRYZABHRARE
%170 4 RI REMHTRERAEEN, FMNER BO R EM ACER ), HYHEEER, FHN
K AC, MBEFHERMEEESINER(ER2) V2%(HHRBEAKA)M 18.6% (HERERA),
W, EHABBAFARRSRUBEE, 5BK ERAFABEGES, P=0.6141),

AC HAXHEHFRBE(P<0.05), 232 HEBEABRGENECERBREKR L
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RS B &2 T ¥ AHrAUEC L TER
SHZ-2 RBEH R B 3 M ERIAHEEE Pi-GD-
1(t) . Pi-GD-2(1) M Pi-GD-3(1), A R S RE K &’
HHBEHNXNSIAHEEBREZHEMN
QTL, XEWMBERHER R TMUASE 2.7.8.10 7
LR2ReaEE(E2), MARRPESEK ACHRK
K3 QILABIEMES SO MTREKE., KE
XEEFAEKBREE KB, 5 SHZ2 1]
BRI 3 M ERBEEMS P ERE, N
A SR PR #1361 B T4 B (Dehydrin) Al
—ANREK AC BB QTL(qAC-T)RIZESE 7 Reatk
FERENBREERN 30 M AFERHEH.
W ENHTRE, A X LR ENEMNRMNEZER

BE(P<0.05),

%2 RLEBEARASRRAESHBAIRRNSROMXE
Table 2 Correlation coefficients between blast
resistance and amylose content in RIL population

BERE RN RERKE T
Qualitative resi Ouantitative rest

RFDW-I PO66 RFDW-N  DLA(GD) DLA(IRRI)
-0.0986 0.0074 0.0621 ~-0.0825 -0.0378

HeEna R
Amylose content

¥ : RFDW-I \PO6-6 M1 RFDWIV 4 $) % 4 5 SHZ-2 £ AHEXH Pi-
GD-1(1) Pi-GD-2(t) # Pi-GD-3(t) ity # # W #, DLA (GD) # DLA
(IRRD 85 K NFR K AR KBHSHBEEM R TH,
Notes: RFDW.I, P06-6 and RFDWIV: Blast isolates used for the
identification of three major genes in SHZ-2, Pi-GD-1(t), Pi-GD-2(t) and
Pi-GD-3(t), respectively. DLA (GD) and DLA (IRRI) : Diseased leaf area
aseessed in the greenhouses of Guangdong, China and IRRI, the Philippines,
respectively .

%23 RANERBAMKAHER XEALEBSREXRTHRERDNYE (-0
Table 3 ¢ otest on the difference of average amylose content between the highly blast -resistant RI lines and the blast susceptible RI lines
RI & FEHERY CEET S wER® AC  FIAC -RR®
RI line Major gene Defense gene DLA (%) (%) Ave. AC £-test
MGl MG2  MG3 DG1 DG2___DG3 DG4 DGS GD IRRI (%) ¢ P
RI-104  +© + + + + - + + 1 ) 17.1
RI-114 + + + + - + + + 1 [ 23.6
RI-177 + + + + + + + + 1.5 o 21.1
RI-178 + + + + + + + + 1 0 21.2
RI-217 + + + + + + + + 3 ] 20.5 19.2
RI-286 + + + + + + + + 1 0 17.6
RI-289 + + + + - + + + 8 0 18.4
RI-53 + + - + + + + + 1.5 0 142
RI-24 + - + + + + + + 1.5 6.8 18.9
0.52 0.6141
RI-58 - - - - - - + + 57 2.3 19.1
RI-86 - - - + - - - - 64 45.6 20.2
RI-154 - - - - - - - - 3 32 15.7
RI-251 - - - + - - - - 3 5.2 115 18.6
RI-274 - - - - + - - - 82 29 19.5
RI-283 - - + - - - - - 3 45 18.2
RI-176 + - - + - + - - 40 48.8 19.8

B (1) MG1.MG2 F1 MG3: SR M2 B Pi-GD-1(t) Pi-GD-2(1) ¥ Pi-GD-3(t) ; (2) DG1.DG2.DG3.DG4 Fl DGS: 5RSRUR MM B 440 %

MM DERAMAEN BOKE HREHXEA LT WA 14-33FH:(3) + RRXAFER, - RAFTAHEER; (4)GD A IRRI: "KM

ALFIERT ER KBS RN B (5) -R:P=0.6141>0.05, WA RI REAREBIRPHARRAEYX,

Notes: (1) MG1, MGZ and MG3: Blast resistant genes Pi-GD-1(t), Pi-GD-2(t) and Pi-GD-3(t); (2) DG1, DG2, DG3, DG4 and DGS: Defense genes
iated with q % blast, oxalate oxidase, dehydrin, PR-1, chitinase 2a and 14-3-3 protein; (3) Gene presence ( + ), gene absence ( - );

(4) GD and IRRI Blast nurseries al Conghua of Guangdong, China and IRRI, the Philippines; (5) ¢-test P =0.6141 > 0.05, no significant difference for the

average amylose content between the two groups of RI lines.
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AWRED,SHZ2 BEFRFARESHER
HRXKACHBARBEMRR. BAMELEH
BFREES, L SHZ2 AR RAELAFIRAH
BACKHTHAH? REKE, - TEHSLEFFHE
BRI MEFQERA X, NEZNFRERRK
BACEABMBAKTEESSH, HXERE AC
RWALFREFZE, FRBERENEKRHAR

KB EAI(E 1), Hit, BRBEE AC KR,
T EIE AC MEE, L SHZ2 A WH TR
TR HORE e, SR ARk SHZ-2 HHAE AC %
FE ACKHPHEL FEEREMN RABTRE,
EREREBELE ACHKRENEREH K, R
M AEXERFHHERFANRHETF LFAMNET
e E—RBELBMT AC. A—FE, NEH
PA R A AR RS R LIRS R AC B9 5 T8 45 547
SRAXE, AABERFAREREBERKK
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BeHARERAEEER S N ER(EHER
F QTL) & R #°-" - RB K AC AR R e ERA B
FHERBEH NN Xk MRS B R
REDZAFERAEMEHE. B, AHAHR
WL B R T TR LAFEZR ST S AR R R X R e AR
HAEROER, STRICEANERETNER
RET—FERN TR, TELSBREER
5 DNA RiZ A B R R R R R H ST E
BRI FIRXNFEREHBRER, FTE
MRy HERSFICZAMISBER, M EHHR
HERAY B (QTL) HATHRIT, 3 HEBI B E QTL B9
BB ERGE TR MR TR R TR,
EEHFRASFREWBRE, BT EHRYE
B AN E AR M RE, AT R KRR
BYERIER, HERES SHZ 2 SEERERAR
TR N EE IFIE, RN ERTER AC HE
BB FRIT B R A A EE RS THRTH
B WHBEABIRIIEEHRRARLES
xR, RHRABOBERFARETH,
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