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Olgar E Sholten
¢ , 210014 ;2 Wageningen 6700AA)
Alondra 104 , JoinMigp B 3.0
2 RAPD 109 SR 105 ARP 25 ) 24
, , MapQTL 8 4.0
QL ) 2A 3B4A ADSASBBA BB 7A 10 QTL, 8 2
Alondra , 8.3% 23.6% Q1L
; QL
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Analysis o QTL for Fusarium Head Blight Resigance in Wheat
ZHOU Miao-Ang' , REN Li-Juan® , ZHANG XU, Olgar E Sholten”, HUANG Yi- Hong' , MA Hong Xiang' , LU Wei- Zhong'
(* Ingtitute Agrobidogical Genetics and Physidogy, Jiangsu Academy o Agricultural Sciences, Nanjing 210014, Jiangsu, China; 2 Plant Research International ,
BU Biodiversity and Breeding, P. O. Box 16, 6700AA Wageningen, The Netherlands)
Abgract With the populaion of 104 F~derived recombinant inbred (RI) lines from Wangshuibai (resgance to Fusar
rium head blight) and Alondra (Susceptible) as mgpping population , the wheat genetic map condsting of 2 RAPDs, 109
SSRs and 105 AR Ps merkers was congructed by Joi nMap ®3.0 gitware. Up to 24 of the 25 identified linkage groups were i denti-
fied to the chronoome. The FHB resdance of RI lines was evaluated by naturd irfection and il suface inocuaion in Jianyang and
Sxzhou for two years The results showed that red ¢ance to FHB was inherited in a quantitative manner and controlled by few geneswith
major dfects, but the expresson of these res gance genes were grondy &fected by environment 10 QTLs, 8 derived from Wangshui bai
and 2 from Alondra , asmciated with FHB res tance were detected usng MapQTL B 4. 0 sftware. They were located on the chrompmes
2A,3B,4A,4D,5A ,5B,6A,6B, 7A and eplaned 8 3% - 23.6 % o the phenotypic variance for FHB res dance regectivey. It
is suggeded that the flanking markers of QTL may be used in the breeding for red ¢ance to FHB by markerass sed sdection.
Key words Wheat; Fusarium head blight ; QTL
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Type , 1.3
: [l DNA Sghai-Maroof 1Y
(Quartitative Trait Loci ,QTL) CTAB ,DNA Hoder TKO100 Huorometer
, 3 QL

[7 10] ' Type , 1.3.1 ARPs (Anplified Fragment Length Rolynor-

phisn9 Ba 9 , 500 ng
DNA EcoR Mse ,
, : 3 4
ARLP BPy ATP 5%
’ ’ , Kodak Bio-Max X

1 3.2 RAPDs (Random Anyplified Rolyrrophisrtic DNA)
J PCR 25uL, 30 ngDNA,1x
, bufer ,1. 95 mmol/L Mgd,, 1.9 mmol/L dNTPs,1 %
; : (TMAQ) ,20 ng 1U
Taq PCR PE 9600 PCR ,
QTL , 94 2mn,37 30s,72 50s,2 ,
94 455,37 30s,72 50s,40 , 72
2 5mn,1.7%
QL 1.3.3 SSRs(9nple Squence Repeats) SR
Roder [V Xgvm  Xgdm
Rick Ward (www. scabusa. org)
1 BARC , Xpp John
Innes Centre .

1.1
Alondra , ’ FCR 25

ML, 1 x bufer,1.5 mmol/L Mgdz,2.0 mmol/L
dNTPs 250U ol / L 40ngDNA 11U Tag LPCR
MJ Research Therma Cycler PTC-100 PCR
, 94 2 mn,35 ,
94 30s,55 60 40s,72 1min, 72
5min, 6 % )

(9nge seed descent)
R, 104
, ;Alondra
, , D6301/ Nainara 60/ /
Weique/ Roja de Murcia/ 3/ Giaro 67 2/ Chris
1.2
/ Alondra 1.4 QT
1998 1999 JoinMap 3. 0! %!
. 1 0.4
1999 2000 , LOD 3 , Kosambi
, 1 ,
: , 30 60 QL MapQTL © 4. 01*! , Kruskal-
kg/ hn? Wallis( K- W) : QL
; . (Interva Mapping) Q1L (MQV
21d 10 20 Mappi ng) , Janeen  Sam'™!
(oofactor) , 2.0 QT LOD
=( / ) %100 % , ( Permutation
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tes) | QL ( 1),
[16] =
2
2- 1 1
Alondra ,
5%, 2 RAFD 109 SR 105 ,
ARP , 25 , 24 , 2,
Roder 0.26, 1998  (JY98)
SR , 3D , 1999 (Sz99)
20 . 1999 (JY99) 2000 (Sz00)
5.7aM, QL (P=0.43) :
2- 2 L
1999  (S299) ,
) 3 ( 1) 1 i)
1
Table1l Didribution of the percentage of scabbed spikelets in population among different experiments
0,
Boeriment Wangshui bai (%) Alondra( %) Ropuation mean( %9 Range (%) Kenness Kurtos's
98 Jianyang 98 511 82.29 21.80 1.82- 91.92 2.03 4.15
99 Jianyang 99 16. 86 53.02 43.33 19.51- 86.14 0.51 -0.38
99 Qrhou 9 6.70 15.80 14.35 5.7-40.1 1.53 1.72
00 Suwztou 00 4.47 49. 26 44. 55 1.53-98.2 0.30 -0.81
40 20
§ 30 § 15
5 20 , g 10
g 10 3 s
z !
oLLY, EF .G.is.ﬂas “ 5
20 30 40 50 60 70 8 90 100 28 36.2 496 63 76.4
Percentage of the scabbed spikelets Percentage of the scabbed spikelets
Jianyang 1998 Jianyang 1999
20
£
= 5 10
¢ S
z Z 5 b
v e s R ) ) |
21 27.8 346 5 15 25 35 45 55 65 75 85 95
Percentage of the scabbed spikelets Percentage of the scabbed spikelets
Suzhou 1999 Suzhou 2000
1 / Alondra
Fig.1  Didribution of the percentage of scabbed spikeets in Wangshuibai/ Alondra population
2 2.3 QTL
Table2  Corrdation codficients between different experiments
99 99 00
Experiment Jiayeng 99 Swou 99 SQzhou 00 10 QL, QL
98 Jianyang 98 0.17 0.52 0.26 3, 2
99 Jianyang 99 0.19 0.29
99 Sziou 99 0.15 4 :
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3 QT , QFhb. jaas 3B QT , 894037/ Alondra
QFhb.jaas4D  QFhb. jaas5A. 2, 3 QL , 2D Alondra
, Qi / Alondra
, Q1L Q1L Q1L ,
Q1L
QFhb. jaas 4D QFhb. jaas-3B BARC102.1 BARC102.2
Q1L , Q1L , Type ,
2 QTL , / Alondra 3B QTL
QFhb. jaas 2A QFhb. jaas-5A. 2 QFhb. jaas 5B , QFhb. jaas 3B ,
QFhb. jaas6A QFhb. jaas 6B QFhb. jaas 7A QT , Q1L 3 ( 3
QFhb.jaas5A.2  QFhb. jaas 6B 894037) 12
23.6% 19.8% ,LOD 3.0, [3.17.18]
Q1L , 3B Q1L Type
, Q1L 1 Q1L ,QFhb.jaas5A.1  QFhb. jaas 6B Type
, QFhb. jaasbA. 1 5A Xo
QL ,  QFhb.jaas4D wmdl5  Xgvmils6 ., Buergmayr!™ aw
QFhb. jaas3B QFhb. jaas4A  QFhb.jaas5A. 1, 8036/ Remus DH Q1L :
QFhb. jaas 3B QFhb. jaas-6B 6B Eact. Mgeg- 8 Xg-
, 11.7% wmgs. 1 ,  Anderon 8 3 /Soa
Q1L 8 ND2603/ Butte86 2 QL
, QFhb. jaas 2A QFhb. jaas 7A 1 Q1L
Q1L Alondra Wadron [ QT , QL /
3 /Soa ,
2A Soa
3 / Alondra QTL
Table3  Biometrical parameters o QTLsfor Fusarium Head Blight resigance in Wangshuibai/ Alondra RI population
QL LoD Bolained
QTL name Map interva Chronoome Bxperiment LOD vaue Additive dfect pherotypic
variance( %)
QFhb. jaas 2A Eacag. Macg. 5 Xgmm312 2A JY9 2.00 -5.15 9.4
JY98/JY99 2.14 -4.38 10.6
QFhb. jaas 3B BARCI02. I-BARCI02. 2 3B 200 2.37 10.12 11.7
S799/ S700 2.27 5.52 11.6
JY98/J Y99/ S799/ SZ00 2.01 5.29 10.6
QFhb. jaas 4A XQMTB10- X397 4A 799 2.00 2.33 8.7
QFhb. jaas 4D XgMTB5- Xp9p3103 4D JYos 2.27 5.01 10.2
JY98/JY99 2.86 8.07 14.4
700 3.19 9.23 14.5
S799/ S700 2.77 4.78 12.8
JY98/J Y99/ 799/ SZ00 3.62 4.79 17.7
QFhb. jaas5A. 1 XgMTA15- Xgvml56 5A 799 2.86 2.77 14.4
QFhb. jaas 5A. 2 XgMMB39. 2 Xgam129. 1 5A JYos 2.48 7.55 13.0
JY%9 2.73 7.42 16.3
JY98/JY99 4.11 7.26 23.6
JY98/J Y99/ 799/ SZ00 2.43 4.74 13.8
QFhb. jaas 5B Eactg. Mage. 10- Eacag- Mctc. 4 5B JY%9 2.00 4.63 8.3
QFhb. jaas 6A Bog. Mctt. 12- Eact. Mgcg. 7 6A JYos 2.17 10.83 12.6
QFhb. jaas 6B Eact. Mgcg: 8 Xgmss. 1 6B JY%9 4.41 8.71 19.8
JY98/JY99 3.51 6.52 16.0
QFhb. jaas 7A, Eactg. Mage. 2- Ficg. Mcaa, 4 7A JY9 2.50 -7.42 15.0

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



790

[20]

2A 3B 4A 4D 5A
0.0 Eacc.Mctt.4 0.0 BARCO75 00 xqum165 99 §%‘;’m3%507 0.0 xgwm304
61 Xgdm93.1 26 Xpep3103 40 xgumd1S
3 m9a. R
56 xgwmeos2 3 xgum293
13.1 xgwm389 98 Xpsp3079.2
16.7 xgwm156
254~ |- xgwm275 23 xgwm333.1 237 xgwm601 N
26.4 /E\ xgwm515 205 BARC147 263 xgwm 183
27.8 xgwm448 -
28.9/// \\\ xg¥m95 36.0 xgwm161
300 Eaca.Mctg. 12
340 Egtg Mcta. 12 435 xgwmd493 433 xgwm610
41.5 Eacag Macgc. 5 47.4 xgwm639.2
484 Egtg.Mcta.4 50.9 BARC102.1
61677 [™xgwm312
57 1 T > xgwm445 59.1 Xxgwm 397
69.6 BARC102.2 648 xgwm 1291
70.2 xgwm533.2
76.1 Xgdme3.2
86.2~] | -xgwm376 843 xgwm178
86.9 — T T~1xgwm285 BARC102.3
89.4| [\ Eagc.Mgog.1
94,3~ ™ Eteg.Mctc. 11
98.5 xgwm595
105.6 EactgMctc.1
110.8 Xgwm231
116.4 xgwm410.2
5B 6A 6B 7A
0.0 Eagc.Macgce.5
27 Eaca.Mcta. 19
10.8 Eaca Mcta 5 0.0 Eacag Macge.7 0.0 xgwm508 0.0 Xpsp3050.2
16.7 xgwm213 6.9 xgwm570.1 4.4 Xpsp3050.1
20.0 xgwme7 131 Eacag.Macgc.6 89 Eacag. Macge. 11
220 xgwm544 15.7 Etcg Mctt.12
23.8 EacigMage.10 17,6 EactMgcg? 204 xgWm570.2 149 Etog Mctt.8
252 Eacag.Mctc.4 253 Egtg.Mctt. 10 21.9- EacaMctg. 11 182 Eactg.Magc.2
27.3 Egtg.Mctt.7 291 Eaca.Mcta.6 23.7 —— Eaca.Mcagt 2 26.1 Etcg.Mcaa4
27.6 Egtg.Mctt.8 31.1 Eacc.Mctga.8 27.0 —— Egtg.Mcta. 10 28.7 —1— Egtg.Mctt.4
33.3 xgwm499 325 Etcg.Mcaa.8 29.9 ~ A~ Eaca.Mcac.12 30.4—F3~ Egtg Mctt. 1
385 XgQWm639.1 327 EgtaMcta3 317 ﬂ EactMgca®  323-| [ Eage.Macge.d
40.1 Etcg.Mage. 12 33.8 7\ xgwm88.1 37.4-°7 [ Eactg Magc.5
41.4 Etcg.Mctc.5 37.8 Egtg.Mcat 5 42.0 T ™ xgwm276
424 Eagc.Macge.3 41.07 | | \xgwm626
426 Eagc.Mgcg4 49.1 4>~ Eaag.Mctg.5
gg Etcsmagcg 50.5 xgwm88.2 8.5 xgwm332
. act.Mgcg. 60.9 EtcgMcta.1 oA el
6109 Etchcta 2 60.8 ——1— Xpsp3094.2
: - 63.3 T~ xgwm282
94.2 Eactg Magc. 11
99 5~—14— Eaca Mcta.1
102.6 —1T— Eaca.Mctg 8
106.8 xgwm63.1
2 / Alondra QTL( )
Fig.2 QTLsfor Fusarium head blight ressance in Wangshuibai/ Alondra population( Black region)
/ Alondra
, 4ABA 7A 4D
, 9 , TA QTL
, 11 2 Alondra
[19]
L
, 3 : (Type ) (Type ),
QL 3
, QTL
L 5 6 1
4A 5A 7TA 7B 4D
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QL

,Alondra Rht2
QT , Rht2

Xpp3007 Xpgp3103
), QFhb.jaas4D

Q1L 14.5 % ,
4D Type , QML
Type ;
, 2000
, (r=-0.49 ,
10 96.0 cM,
59.0 %, 10 134.5 M,
20.6 % QFhb. jaas4D ,
JAA QFhb. jaas 4A

QL QFhb.jaas5A. 2
, QML ,

75 % 3D ,
QT ;

QL , QML

Refer ences

[1] Ba Qihua, Gegory Shaner. Scab of whesat: Progects for control.

Plant Disease, 1994, 78(8) :760 - 766
[2] LuWZz( ), Cheng SH(

Sudy on Wheat Fusarium Head Blight

Sience Press, 2001(in Chinese)

), Wang Y-Z(

[3] Kolb FL,Ba GH, Muehlbauer GJ , AnderonJ A, Srith KP, Fed
dak G Smposum on genetic lution to Fusarium head blight in

(LOD =5.25,

). Bsijing:

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

wheat and Barley: chdlenges, opportunities, and inperatives Crop
Sci, 2001, 41:611 - 619
Schroeder H W, ChrigensenJ J. Factor dfecting red ¢ance of whest to
scab caused by Gbberdlla zeae.  Phytopathdogy , 1963, 53:831 - 838
Megerhazy A. Types and conponents of reddance to Fusarium head
blight of wheat. Pant Breeding, 1995, 114:377 - 386
Yoo FB( ), & YF( ), Wang SW( ), Yo
GC( ), Zhou GF( ), Qian CM( ). Chrono-
e location of genes for scab redgance in wheat cutivar Sumai 3
Acta Agronomica Sinica( ) , 1997 ,23(4) : 450 - 453
Wadron B C, Morerno-SavillaB , AndersonJ A, Sack R W, Fohberg
R C. RALP mgpping o QTL for Fusarium head bight resgance in
wheat. Crop Science, 1999 ,39:805 - 811
AndreonJ A, Sack R W, Liu S, WddronB L , Fdd A D, Qoyne
C, Morero-Svilla B, Mitchdl FetchJ, Sng QJ, CGregan PB, o
hberg R C. DNA merkers for Fusarium head blight resstance QTL in
two wheat populaions Theor Appl Genet, 2001, 102:1 164 - 1 168
Ba GH, Kolb FC, Shaner G, Domier CL. Anplified fragment lengh
polynmorphism merkers linked to a mgjor quartitative trait locus cortrol-
ling scab resgance in wheat. Phytopathdogy , 1999, 89:343 - 348
Bugmayr H,LemmenM S, Hartl L , Dold L , Seiner B, Sierschne-
der M, Ruckenbaner P. Molecuar mepping of QTLs for Fusarium
head blight redsance in spring whest. Red gance to fungd spread
(type  redgance). Theor Apd Genet, 2002, 104:84 - 91
Saghai-Marodf M A, Slimen K, Jorgensen RA | Allard RW. Ribo-
md DNA gacerlength polynorphiams in barley : Meddian inheri-
tance, chronbsome location and population dynamics  Proc Natl Acad
i, 1984 ,81:8 014 - 8 018
Roder M S, Korzum V, Wendehake K, Haschke J, Tixier M H,
Leoy D, Gand M W. A microsadlite mgp of wheat. Genetics,
1998, 149:2 007 - 2 023

van Qoijen J W, Voorips R E JoirMapaVersion 3.0: gftware for
the cdcuaion of genetic linkage megps Hant Research Internationd
Wageningen , the Netherlands, 2001

van QoijenJ W, Boer M P, Janeen R C, Mdiepaard C MgpQTL B8
4.0: sftware for the cdcuation of QTL postions on genetic meps
Hant Research Internationd , Wageningen , the Netherlands, 2002
Janeen R C, Sam P. High resol ution of quartitative traitsinto mutiple
loci viaintervd mepping. Gendtics, 1994, 136:1 447 - 1 454

Zhou G F( ), XiaSS( ), Qian CM( ), Yo
GC( ), ShenFX( ). Onthe problemdof wheat breed
ingfor scab ressance Sdentia Agricultura Sinica( ),

1987, 20(2) :19- 25

Shen X, ZouM, LuW, Ohm H. Detection of  Fusarium head blight
resgance QTL in awhea popuation usng buked segregant andyss
Theor Appl Genet , 2003, 106:1 041 - 1 047

Zrou M-P( ), Ren L-J ( ), Zhang X ( ),
Sholten O E, Shen X-R( ), Ba GH( ), Ma HX
( ), LuWZ( ). Andydsd mgor QIL for Fusarium

head blight redgance on the short arm of chronpme 3B in wheat.
Acta Genetica Sinica( ) , 2003,30(6) :571 - 576

Ba GH( ), Xiao QP( ), Me FF( ). Sud
ieson the inheritance o scab resgance in 9x wheat varieties Acta A-
griculturae Shanghai ( ), 1989, 5(4) :17- 23

Liao Y-C( ), Yu YJ( ). Genetic andyssdf scab rer
ddance in the locd wheat variety Wang Shu-Ba. Journal o
Huazhong Agricultural College( ), 1985, 4(2) :6
- 14

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



