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Abstract Fusarium head blight (FHB) is one of the worldwide destructive diseases of barley. FHB not only causes significant
losses in yield, but also induces toxin to contaminated seeds, which is harmful to the malting quality and the health of human and
livestocks. Genetically improvement on barley resistance is the most effective option for controlling the disease. To identify the
resistance to FHB in barley varieties in the middle to low valleys of Yangtze River and the genetic relationship with resistance
sources from abroad, twelve barley varieties in 2008 Jiangsu provincial trial test, five FHB resistance varieties from oversea areas,
and two susceptible varieties as control were evaluated for FHB resistance. The genetic relationship among selected varieties were
analysed by means of molecular marker covering the whole genome of barley. The genetic diversity of resistance gene con- trolling
FHB was performed based on the marker linked to major QTLs in previous reports associated with FHB resistance. The results
showed that barley varieties tested in the present study kept higher resistance to FHB than resistance varieties from abroad. At 0.51 of
similarity coefficient, the dendrogram constructed with molecular marker data revealed that all 19 barley varieties could be classified
in to 2 groups, suggesting high degree of genetic diversity between domestic and overseas barley varieties. The domestic varieties
were classified into 2 subgroups, which separating resistant and susceptible barley varieties. Eleven varieties possess 1 to 3 priviously
reported QTLs. However, their FHB resistance was not associated with numbers of QTLs they had, which suggested that domestic
barley varieties could have more novel genes resistant to FHB and could be used as new sourse in malty barley breeding for the
genetic improvement of the resistance to FHB.
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H K24k J) B (Fusarium graminearum Schwabe)
N U B 51 ) o e At SR I I R
I M X L PRI 22 5 K A 7 B R o ) T
%32 —(McMullen et al., 1997), B ER & EKX
RAFEE, — BT AT BOK 220807 5%~10%,
e R ME AT B E AT A 20%~30%  (VE FE bk SF,
2005). IT4EK, FRER CANK R KT AR 22 XM
PEdbZ X H E(Ma et al., 2009). KFAFRME L EH 5
efa 227 LADON (Wit 80 55 6 ik ) T M 1 ) o 2 11
AARY =), X KFE 3 HE 6 H N & %42 (Bai and
Shaner, 2004). 47z hi T EIGERT, FERa5liE
ML 557 (Schwaarz et al., 1996), *4DONE & it8id
e BRE, 22 2 A A R ML TR 3 s ) 4 A
(Urrea et al., 2002).

BB DUAREIR A, R SRR R 1 R A
TREER IR T UM F B 19904 LIk, Jb3enft
FoH L TE VRN T R R 22 M 5T B3 U6 5 B2 i L
P, ikt 7 TR BV E BT B UE, 4nClho4196.
Gobernadora. Fredrickson. Chevronf1P1566203%;
(Steffenson, 1998; Buerstmayr et al., 2004; Pena et al.,
1999; Zhu et al., 1999). [E #}i&F|H Cheveron,
ClIho4196, Fre-derickson%s K3 Hiifc B 4 4 &
AL EHH H A RBEREAR, #EAT AR BRI
TRQTLERL, KINKZE AREE I T I FE R (QTL)
FEEAT2H, 3HAEHG % F(Yu et al., 2010;
Jia et al., 2011; Canci et al., 2004; Mesfin et al., 2003;
Horsley et al., 2006). K2 75 255 HLIR 1 I de A4
QTLIE AL AR 4 A ic Hl B & P it 1R 4K
i, (BB TAFEHX AT FE #3571
TEANE, A B YR B SR EE Ak
Bl e frili o KR TIE AL R, XRAE R TR AT
BCR N T4 B Mgk B, TSRO
R BEFIHTVL AR A e S5t T8 57 %o A it P 5%
JEHEAT H AR Fm P 5E 5oy, B IA ek
B AR A T 31— 4K 22 R B B R (SR A,
2006; 2007; BfiEiln%E, 2008; T1I5H %, 2007; SfE
A, 2011), (HIXLEHTYE S EE Ab CARE BT E]
WL IC R R R M ANE 2 . @l 7 1 hR
O AN 5] it Aok 47 2 DR 7R 4 5 AT BT BT o A T ) 3
BIRR, DT PR (QTL)ES K2 Fhric &AL
KL 2 BRI BT 1 AN [R5 A 09 2k A Y
WAL 2 KM (Wingbermuehle et al., 2004).
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AW FC AR SR RACTL rh R il R K 2 A 7
VAR LU AR R Sy 2 Pl SRR R pE e L
FRMONEAT /R BT SE EAPRT, Ao T 43
PRI 7> S AR BEATIE N A A, -5 AN T
PRHBEAT LU, X CARIE R 22 7R F s TTRQT LAY I 81
PRACHEAT AL AL R, X B WA 0 2 TR ) A%
ZRNE, VB MR DRI B E
DR R BL R R G F 0 B R S R -

1R 500

LIRZ MR BRTE

DAL v S 55 B 2418 e b g S K32 A B
PUMERAT VY, S5 3 AR L. AAETES&M T, 2010
o I R NI NG SR RANY - =
2.78%~26.32%7117.64%~36.43% , 2% T I ot 1
FihH .2 5 ()97 /N R (35.82%4145.83%) . J7 22531t
TR ] S ARy ) 22 SIS A R 3 K, AT AR BT
XA R R o A RE TR B /N ) B2 AH O
ZH0N0.854 1, IEMGEEAKT, 1R SRR ) 22
FSEAEE . ARIEPAE T /MEF S e g5, K
SXof HER A P R S HER i e e 25 /N R )
7112820.029%41140.83%, 73 Jllik Bl B AR, T
L2 K 22 SR 8 A L RN S JOAR
RO /INEE<10%), FH R4 5 RPUHEIEFIMRY
(10%~20%) . [E A} Xt HE S Fl,  Morrison$idr e 14
ik FIRZL, Clho4196f1Cheverontt B4 i 1 2 I
HNF K, FredrichsonfE BAE I ESAE T, MH4E
SR /N N 31.38%, FEAHL X RIA IR R
Wo HITHEELMTN, 14 dFERYNES, T8
i /DEEAEL.10~6.902 8], 5 HAERE2L dEIE /N
PR 24P B F IEF G, X RN
0.829 5. 15 B DA F-m% 55 A B AR v 7 X mT LR
UM R IR K AR B BT, R AR Pk
KRR E . MTHEEMIE14 dIR R
7, SR I AP0 AR, R R
T90% A 124, ULBAIER T S MG 14 didtiT
TRBEI T A HE DL IX 3 i A PR 5

1.2RZ P Hg 15 2R

I FHPopGene s it T 183 4% Z FEMEAH CFREL, 45
RRM: A REEAIHEFIEINe~1.00~2.00, “FIEH
1.65; Nei's3: R ZAEMFE%h°40.11~0.50, FEAFIE
240.37; Shannonfs 245 %1(1)50.21~0.69, ~“FI{E K
0.55, b & St B dtv P [ A A =F 3 g A 2R
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Table 1 Evaluation of the resistance to fusarium head blight on barley varieties

i i 4 R FAAET I /N (%) 155 BTN Y
Name of cultivar  Proportion of scabbed spikelet (%) Spore spread Level of resistance
2011 2010 Py 125/ NESR A (%)
Average No. infected spikelet Proportion of scabbed spike (%)

B2 5 278 764 5.21 1.85 59.09 £
Suhua 2 R
B3 03~3 3.05 9.28 6.17 2.30 83.33 i
Xinyu03~3 R
5E003 522 8.89 7.06 2.63 100.00 e

R
75 B0608 563 8.93 7.28 1.11 37.50 £
Su B0608 R
P s 5 464 12.14 8.39 2.64 53.85 £
Yangnongpi5 R
I 3 5 438 12.95 8.67 2.59 100.00 £
Supi3 R
Morrison 5.00 14.11 9.56 1.10 72.72 £

R
R4 5 5.74 13.56 9.65 2.54 100.00 £
Supi4 R
£k 99175 5.92 13.38 9.65 2.00 93.33 L
Yan99175 MR
FH YA 085 10.17 1294 1156 2.81 95.45 it
Shenhe085 MR
%8 6008 12.50 12.30  12.40 2.68 100.00 i
Yangfu6008 MR
7k 5218 12.81 16.18 1450 2.00 77.78 L
Rudong5218 MR
% 9723 12.28 18.89 1559 1.57 100.00 it
Lian9723 MR
Cheveron 754 2696  17.25 2.11 100.00 i

MR
Vivar 9.86 26.48  18.17 2.80 100.00 it

MR
Clho4196 9.02 2831 1867 3.60 100.00 L

MR
<R 13.28 26.76  20.02 1.89 56.25 K
Daner MS
Frederickson 26.32 36.43  31.38 5.10 100.00 Hp

MS
H 2 5 35.82 4583  40.83 6.90 100.00 J&
Ganpi2 S

FET-BE PR 2H SSRAR 1 ) A1 it e 188 A% 22 R 4 4y
Mreg R, 19 i A 3s A% AH AL R 2 (Gs) [H AR AL
Y6 790.51~0.79, H 47k 55 575 4E2 5 GsfA i
K(0.79), BHLIRE /DN, KGR R #99175
55t St FhCheveron/S & #N TR B2 K22 it b,

B A A AL R HUME 55N (0.51), SBERE B 5K, K%k
KAWL

T it e 1] 382 4 A DL 28 80HE I 1) R 2R 0 M 2 1)
HY AR R WL, LT a8 A% AR DL 52 40,51
NBIE, 194 KZE S Frr] Loy 24280, X248
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HET R X 20 R A0 51 32t ) o 5 T N R, R
PR IR R REUR, ZHIR A EOR, E AN
MR K S it b 5 R A B AR B 0 K22 i R ) b 2
B IARLRE0.61 9 BIME, RS T-[E A it
IS — R AT Aoy BN IR . SR — IR AI SR
= SRAE > A NPT MR B K32 B B A
Bl SBTRBEAAEIEIT23. B M2, Kk
ERPUVERZZ A3 RS2 e 58— KSRAE
INRREN AR ZE BT A TR
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Coefficient
E1 KZE AT SSRERICHNIR R R E
L RS, 20 546245, 30 $i5703~3; 4: 77B060S; 5:
HIYr[085; 6: %%56008; 7: UW1%5218; 8: #%9723; 9: i 10:
Hm2%5, 11: #HW45,; 12: FH M35, 13: 5E003; 14: #
99~175; 15: Cheveron; 16: Morrison; 17: Vivar; 18: Clho4196;
19: Frederickson
Figure 1 The dendrogram constructed based on polymorphic
SSR data in 19 barley varieties
Note: 1: Yangnongpi5; 2: Suhua2; 3: Xinyu03~3; 4: SuB0608;
5: Shenhe085; 6: Yangfu6008; 7: Rudong5218; 8: Lian9723 9:
Daner; 10: Ganpi2; 11: Supi4; 12: Supi3; 13: 5E003; 14:
Yan99~175; 15: Cheveron; 16: Morrison; 17: Vivar; 18:
Cl1ho4196; 19: Frederickson

L3RF MM AT PUEERE R EFA A A R

PEal NHoE, fE2HY Ak EAFAEQTLL, QTL2,
QTL3% 3N FRERPUIEQTL, 7ESHYL A EAFLEST
IRERQTLA, fE6HY A FAF/EPL/REHQTLS.
PAAE R i Bl B P ME QTLIE 5 I B I 4 AR id i £
AN SRR TR 7R, hEk2

A UL, FEBEIR BT 205 0 L K 22 S F o, 375203-3
5iE9723 M fEH#E T QTLL. QTL2FIQTL3%:34QTL
BLRl, 734825 AT Re 5P QTL2AIQTLS, 7%B0608H]
AT QTLIAIQTL2, R M55 Al fef iy QTL2A!
QTL3, ZFME3-5mAE4#EHFQTLIAIQTLS, 5E003.
JIA-5 M 25218 ] RedfAir QTL3, HH 0854147
4F6008 1 AEHETTQTL2, 599175 B SR B B UFHIPT
PR, AHFRARAS I ) CARIEIQTL, 1 Hhak i A B —
VBRI ot ot A 245 ARG I 1 AT R A5 A QTLLAA
QTL2. kgl FHtmixt CLikiE (i Hu ik 2L K /) Jf:
A R BRI RN, AP TR RIS O AROE 1
PUIEAr fUHE LUK R ELFE A SGOR &R AT RELE DA i
Pl AT SRAFAE HADPURFE [R o JBO S Rl 2 5 BT
PQTLIES AR e — B s, BRBAUR R S
JER P DR T BB AE [F] — fb P 2[RI AR AR 1
20t ik

AL CE M, DNERERPUEFAEDY]
1R Y F Y FE 2% 195 25 &L (Schroeder and Chris-
tensen, 1963). {HA X KZEZ/REMPUE, XTIX240
PERI N VEA—, B 70N KA E PR
Be, DEEPTRE, FREA 2 B AR /N ] 4B /)N
T J& (Steffenson, 2003; Bai and Shaner, 2004). {H
BushnellZ5(2003) I LR SE KR F A EPLY R4, iRk
5% DA AR v 07 0PN 17 OR Ry R, K
AR 5 Fh B AF AR B R P B 22 5 R R R
QHG AR EATIH 1P R YEQTL. BN B FT
WAESE, KRR W AR5 £ AE R Y
TR, ANEIRZZ P ) 7R B 0 7R B8 B (9 e it
PEAEAE 25 72 5 (ORI aE:, 2006; SAEHLSE, 2011).
K FH B A v T A 3 ) 42 S AR B /N R A
B NSRS AT S T X o R BB R
PE, A5 55 e 77 O Ge TRl 5 (1 /i
ZRE /N EECATE NPT IR Be 1) 45 5 7772 (Bai and
Shaner, 2004). AiX50RH 1 R A L AT H
Fir, R E X ey AR e 2Mphi R AL, H
FACTTERRN S 21 dif/ NER ST E B
14 difs NEEUIA SR, SRR AR R I B B
IPTPEZE 5, TTEX A PuR JA Py e, 2 R R ]
REHH T7EEM G 14 dib TR A, i/ MBS 22 557
BTy ARSI . INE MRt &, Bt
APUR R IE XOGEAEE, 120 R W= G5 H =4
(TR 22 SR AEA W 1), AR/ MBS B IE
SN H SRR . RIS IR T A T A T S e Rl
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Table 2 The allele variation of markers linked to the five QTLs associated with the resistance to Fusarium head blight in barley

b

Cultivar

QTL1 QTL2

Bmac0093 HVBKASI Bmag0125

QTL3

Ebmac0415

QTL4 QTL5

Bmac0067 HVM65 Bmag0807

+ +

k25
Suhua 2
Hr03~3
Xinyu03~3
5E003
77B0608
Su B0608
AR5 S
Yangnongpi5
FM3 T
Supi3
s
Supi4
99175
Yan99175
H171085
Shenhe085
#%%6008
Yangfu6008
#5218
Rudong5218
%9723
Lian9723
L=<t

Daner
Hg2s
Ganpi2

+

JE IR, 75— LR A ae OB SR I BUR YL hE
73, ABHT 280 AT 50X $1000%, JoVEAR I
X bR R At DRIk DA RS e Bl s 5
PG 14 dek21 difps /INEEE EIO /SRR SR SR )
CRA DU FRIR AR bR BE B it PRI B I P

F 3851 53 A5 T 3 R AL 9 43 F A ic e b F
HEAT SRR S 5, ] 0 i A 7R R ] ) 38 4% %
R, SRGRRBUL ISR B A AR AR =, R
M. WingbermuehleZ5(2004) % 2 A H i 7l B i
KEMMFATRSE, RIZ AP Fr 5 e rikiE
THOR S RE AL S RO . FREASIRIE ke FH A%
B e E MRS B B A 5|3 R PTIREEAT H A,
REEABESGHHPHFAERETHEM
Clho4169 k% i Fi(Urrea et al., 2002), &3[R A
IR AR R TR, H 5 BN AR89 i

1483

RN, M-S H BT ARE: R ECE R
WL S REUL, Al REIX — M5 AE B A & Mo R
WS RO A O, AHb R R BTN EE i 1) B AR
A I AR RIS R R X A0 FF, BB AT REPLAR B
T3 vit M E] PR 38 4% G R

I RN R 2 R R B ) s 1E ¥ 5 QTL
ENLFEF B, Cheveron. Clho4196#IFrederickson
EPUIRM PR QTLE AL T2H 3HAI6H Yy o f4
_E(Yu et al., 2010; Jia et al., 2011; Canci et al., 2004;
Mesfin et al., 2003; Horsley et al., 2006). F/H#itk
QTLIM R EEB TRl SRR A 2 R, Al LA
LA R HTIR P EQTLAL S |, MWmik 52
FHTIE P S AN [F] () 5t (Wingbermuehle et al.,
2004). ARIGEKH, 120 e, AL RESS
ST 1~3 T A HUR QTLAL &L, HUMEELEF (1)



L SV E R (ML), 2012 4F, 55 10 45, #5 1479-1486 71
®49$ Fenzi Zhiwu Yuzhong (Online), 2012, Vol.10, 1479-1486
http://mpb.5th.sophiapublisher.com

#h99175 it MG AR AT DRI A QTLAL i e &5 ik
PR, FRAEHEA 2 AN B QTLAL AU &b Fh T 14 B
g, HETRCDBURQTLAL A I S A IR g . U
JR R, B R E AL R P QTLA A5 5k B T it Ui
FredrichsonflICheveron, X i Fi 1T HELE A5G
H BT 23 0 A RN R KT, Btk A R AR Hh
LSRR . 0B ARHLIX R 2 S R T BE AR SR 28T
AR FER UM SE R, AT S B e 45 R 5Ptk
QTLA> TR &5 RIC W F A RIS H i A
R R 3: i ELE MOAEME N PUIRE, IR
PO L KA o] Be X K22 PR 500 B Mk B B 4 1)
PEFH . bAh, 78 A G B — RO b e R 25
Hh [ REAS I 21 5 P QTLIE 1 4> Fhnid — B4
P p s PTRE S [l — b A A R B A7 TR TR B 4L
5 35k [R5 JO L [R5 % (Ma et al., 2006), R A#
TREETR B PP o — @ 42 ] DL IE i o ) B 2 R 1
TR RAE = B it P ) AR FE R P

MBS A
3. 1AL

IRV T X A K A2 = B A
HCE R R 1200 AR, AR R ES S TF
M3, R4S FifE25 . 486008, HITH 085,
77B0608. f1%<5218. %9723, #3703-3. 499175,
5E003. LA i b B 2 R0 5 e 12 5 Ay xef
18, 5 [ A1 B I B R B0 7S W K 32 i B Vivar
Morrison. CheveronPh } —#% K3 i # Clho4196 1
Frederickson— 2 ffit .

32REBRIELE
SOG4 5 T 20104F 2 20114 7E VT 75 48 A% BBt
RIS AT . TSN AR 20%E, 3IRE K,

K3 RE MM ARFRIUEQTLES AR T

BEHLIXH Tt

75 BT P 5 58 R SRR R T 7 VR RS 5
o I S5 B R K32 AR B0 R 50 ) B RHG-1, i
WA A Bk 2 B A A - BEBIF 7 AT i K HE AT 7 B
W, RARTER, BOMRITTEM RS, TR
5% /NI NS pl A5 (2001 4 A A L) o 43R
FHRAWRIERIRES dfE, 48 AR FEK
K, R R IR B RE3~5K. LLRE21 dif9m
INHRAE R ZE LY R PN ARAE, R
= (9 /NS B N X 100%. 155 55 5 20 A B
E N AR S TR (B Rl F (R
(100173 A= T/, e fh 22 DL F 3R R R 7 V259
FARIE . LARERNE 14 dI0 AR YL SRR R R
VERNKE PR B RN bR, o R = B
B/ S AEET) X 100%.

3.3RE M TARicRN

KZZH K 4 DNA L B CTAB /724 B (Zhang
etal., 2004).

KF SRR B DU E BRI, E P8
P51 AT TR ZZ Gk b SSRAF e A AL i it et A
XTI A EAT R R AL A0 AT, IRAF B AR IC I S AL A
BRI E . DASSRETIN S5 IR 7 gL Z e, R
P LI Lk 25 SR AR R

RS CA PR E R B RQTLEM 45 R (Yu et al.,
2010; Jia et al., 2011; Canci et al., 2004; Mesfin et al.,
2003; Horsley et al., 2006 ), iE&FRIEF NEE I
T2H. 3HF6H B AR 5 QTLAHE B 74~ 43 1
BRid, AT AL ZE S 2 i (3R3) .

PCRI N2 7 2 fiAH . 1) 2 2% Sk, PCR™4)
TE12% I AR ML S P A T e b ke vh 4 25, ARG R A

Table 3 Markers associated with five quantitative trait loci (QTLs) for FHB resistance previously identified in barley

QTLH S #rid &K Jethfk BIN " {EREIEEA S22 R

QTLno. Marker name  Chromosome Mapping population Reference

TL1 Bmac0093 2H 8 Fredrickson/Stander, Stander/MNS93  Mesfin et al., 2003; Canci et al., 2004
HVBKASI 2H 8 Fredrickson/Stander, Stander/MNS93 ~ Mesfin et al., 2003; Canci et al., 2004

QTL2 Bmag0125 2H 10 Fredrickson/Stander, M92-299/M81 Mesfin et al., 2003; Canci et al., 2004

QTL3 Ebmac0415 2H 13 Fredrickson/Stander Mesfin et al., 2003

QTL4 Bmac0067 3H 6 Fredrickson/Stander Mesfin et al., 2003

QTL5 HVM65 6H 6 Cheveron/M69, Stander/MNS93 Pena et al., 1999; Canci et al., 2004
Bmag0807 6H 6 Cheveron/M69, M92-299/M81 Pena et al., 1999; Canci et al., 2004

FE: 7 BINARZR et fh ¥ #E A7 B (http://barleygonomics.wsu.edu)

Note: *: BIN means the physical location on barley chromosome (http://barleygonomics.wsu.edu)
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gL, ARG 2 HISSRIFIC S AR R PLTE R AFR D
B — 2, B “+7

3ABIEG T

% 75 B o 7% B 45 58 s DLSAS9.01E 4T S it o
Mro BREAFEFE(Ne). Shannonf{s B8 E (1) Al
Nei'SFE [K] 22 #f PE H5 H(h) 2 1 4% 2 FEME M E S 5 A
PopGene 1.323 4743 #7; 18 4% AHAL R 2 (Gs) Al it
IREERE LINTSYS-pe version 2,04k 441 A1

& TTmk

KB A AT 7T 1) S B E AN SR B T AT N, I8 R
HAm o pr s WICHIRR S A SR ITH ROk B R 5T
N, 5Lt Bt wXXEESEE —RAXH
TR CEIEMEE) s TR RN PIGRE 25 S5 T
175 BRI SR ARG AR AN AT (B B . AR Af
HR DA LI 7] A & BSOS
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