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Resistance to Fusarium Head Blight and Deoxynivalenol Accumulation and Allele
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Abstract; Fusarium head blight (FHB), caused by Fusarium graminearum Schwabe, is an important worldwide wheat
disease. Negative effects of the disease include not only reduction of grain yield quality, but also contamination with
deoxynivalenol (DON) resulting in potential toxicity to human and livestock. Developing culti with FHB resi is an

effective measure to control the disease. Ten cultivars selected from the breeding for FHB resi e in China were

employed in the study for evaluating the resistance to FHB and DON accumulation by using different isolates and inoculation
methods. In comparing with susceptible control Ningmai 6 and Annong 8455, the ten cultivars were classified to three
groups with different resistance to FHB, including high resi group ( Wangshuibai, Sumai 3, Nobeokoubozu and Fan
60096) , mod istant group ( Fanshanxiaomai, Wenzhouhongheshang, Shinchunaga, Yangmai 158 and Zhen 7459)
and susceptible cultivar ( Frontana) . The DON contents of all except Frontana were lower than 3 mg/kg. There were
significant correlations between different isolates and inoculation methods for the scabbed spikelet rate and DON content.
The scabbed spikelet rate was also significantly correlated to DON content in the same isolate and inoculation method. The
selective cultivars were genotyped with SSR markers linked to FHB resi QTL on chrc 2D, 3B, 4B, 5A and
6B identified previously. The SSR markers except GWM133 from 4B chromosome had PIC values of 0.14 to 0.85 and
detected 2 to 8 alleles among 13 cultivars. The haplotype showed the same allele of related SSR on chromosome 3B was
shared by Nobeokabouzu and Wangshuibai. Yangmai 158 and Shinchunaga had similar SSR alleles to Wuhan 1 on
chromosomes 2D and 4B, respectively. Most alleles from Fanshanxiaomai were the same as those from Sumai 3 or
Wangshuibai. Most alleles of SSR related to QTL on 2D from Fan 60096 were similar to those from Wuhan 1. However,
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only one or two alleles in Zhenmai 7459 and Wengzhouhongheshang were the same as those of reported SSR markers

associated with FHB resistance. The resistances in such cultivars were most likely derived from independent origin instead

of Sumai 3, Wangshuibai and Wuhan 1.
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XABFRMEEBAB™E, BRENEFRER
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FEHRBROER"Y , EIEFE,20 42 90 4
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RHSERARPBEREEARBYREES, Bai
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FARRCHRE B[R HFRTH AN QTL, LUE
WARRREAHEERARR., REFBREHPE
FARRREESMENFRERFH QTL — MR
.

HAEAENEREFERAETHRE P
REZH 10 MVNEHRE, UBR I RARB RS %]
WHEBRRAMESENAERE R, S EEMG
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BR R NBAR BT R %% & DON B RH
#o R, HAKREBHHE QTL # % SSR 5| #xf 4
HE R #FT PCRY I, KBRS U EMES,
FAHAHERNRER, AT/ ERBRERHS
LT R EMEREKE.

1 #HH5FE

1.1 ftiksr e
HARBENFPEAN 04 FERREIR
e, BEK A (JD 97 b S ) IR M 4 F g (8

i)y G B hECERE &M HE3 5
(Funo/ /&) % 158 (ND2419/Triuph// Axuan 2/
3/5t1472/506) HHZE 7495(H M E/KiE £ ) . ¥ 60096
GAM 1 S/H£258) EXHF(BARBTHF).
P K (Nakanaga ¥ & ). Funotana ( Fronteira/
Mentana) , LA /&A% 5 FF T 6 B (St1472/506// Funo) #
LR 8455(NPFP73/ KR 1 5 )X,

1.2 HBAHETENE DON HE

¥ FIS M P4 RERIEHEKIERMNIERTF
BABERBRE 5x10° MF/mL BB, KAW
FrEMFR, BERERENENES BE 7B
ERMEAL L MFB HKFEFRENZRIEN
RAMESERAEBRYIRERTRBIEM, B
M EBHEREERER S ML BRE B
FHABKRAMEEERERE3J. TEHEE
7.14 21 X, BE 3 KKR/DEE,

WERE 25 dWER, REE - 20C, #1T
DONEZENNE, FHAGNREBNBEEEH
FEMA2ERGERNZHEKBER (Vo Vy =
84 B/16) ,B¥2h, HEW 2 mL LEB ,INACEH
ISR EAE BRLEHE( emx 5 em), A2 mL
ZHEABEE 2K, NP2 oL BRHAR KRR,
BREaESA.

it 4 47 I 5 HP1100, £ i & 5 Waters S5
ODS2 4 #7 4k (4.6 mm x 250 mm) , HEEE & 10 uL, AR
[71 8 A9 48 % DON(Sigma) VEAREHI LR, RIB T RIEE R
MRSCE T HH DON W . F Bk (20/80) 1 3t
348, M E | mL/min, FIMEW B KK 220 nm,

1.3 SSR 447

DNA iR S R XX#R [ 13149 CTAB ¥ ,DNA %
BE FH Hoefer TKO 100 Fluorometer F B X ¥ g, R 1
S DNA B3 EREERT M L K2R EE

¥ A F 2D .3B.4B.SA 1 6B etk E 5/ %
FERHLHE QTL HBX /Y 33 Xf SSR 5144 PCR ¥~
4, o3& BARC 3197 5 X .cWM 3|4 15 31
A WMC 319 13 %1,

PCR K W B B4 25 pL, & 1 x buffer,
15 mmol/L MgCl,, 20 mmol/L. dNTPs, 250 pmol/L 3}
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47,40 ng DNA, | U Tag B§ . PCR S 7E MJ Research
Thermal Cycler PTC 100PCR X F#47, # & 94°C
2 min; 94°C 2 30 s, 49CE 61°CiR K 40 s,
T2CHEAH | min,35 PHEIF;72CHEM S min, T 1™
Y6 BERRBRER B SE R NE,

BAIEGHEX SRERHARSHERER
PR B SRR - R EW, it Mk SSR 31 A
MENuEAE HEEITSSRUSAHNESEREEE
(PIO™M ARH PIC =1 - DI P, B PR
A SSRUMME i MENBREIAERLBEMLAL
MEMNTRHIMER,

2 HBRESW

21 BAREINATHERHNENHRNNBER
DON X SR

DAL o B S 5B 21 R /N R AE /b
EGHNFBROERF ANENFEREER

%

B3E

(FD, ARBEHERERYUE KO MEEA,
EREG 21 dRB/AEEN N 2.8% ~3.3%, &K
8455 W /PRERNIKFE 70 5% ~90.2% , HEFH A&
EEMPLES SRR FERIYE, S
Frontana M| 5 B/ % B8 —#F BB AER. T+
WA FISHKEERT P34 ditk, B RX[HER
R AR 7E R R B k) 5 B — B, U B O 2 B kx4t
RGEHEBFREFE. HESHFERIES KR
R KA. HE 3T . E6009% . E .8
W/AE BN Fhk 7495 .85% 158. T
# 6 5 .Frontana M&E R 8455, MERHBE, i &
SHEMERTRORNIEEERABE., MILE
WAdRBRFESHNR/DBEERERE. 2214835
51.6% ~90.2% , T L M A M I & 18 5 R 2
AKAMBPEISHEEMNG 21d{UH 2.4%M2.7%
BEE33%M3.5%, HiXAHFHEMHEM DON &
#X0~41.1 mg/kgo

%1 FAESLLEREINRTHRETEHNES/MEEERDON SR

Table 1  Scabbed spikelet rate and DON content under SFI and SS inoculation with different isolates
%3/ B % Scabbed spikelet rate (% )
SR A FI5 : F34 DON gﬁif(ﬁwkg)
Inoculation method Cultivar i

7 14 21 7 14 21 F15 F34
SFI 8K Wangshuibai 2.4 3.1 3.3 2.2 2.3 2.8 0.79 0.00
% 3 S Sumai 3 2.7 3.1 35 2.7 2.9 2.9 1.15 1.79
FE %55 £ Nobeokabouzu 0.8 2.7 5.3 0.6 2.5 4.3 1.36 1.07
# 60096 Fan 60096 0.7 2.4 4.1 0.1 1.9 3.5 0.30 0.76
/M # Fanshanxiaomai 2.4 3.1 5.4 2.2 2.9 4.5 2.66 1.07
BMLF Y Wenzhouhongheshang 2.0 3.9 5.8 2.3 3.3 4.8 0.83 0.42
H & Shinchunaga 6.0 6.8 11.0 1.4 3.3 5.4 0.97 1.14
% 158 Yangmai 158 4.5 15.7 2.9 2.3 3.2 8.1 0.80 0.82
$## 7495 Zhenmai 7495 4.3 13.7 21.6 1.3 4.6 7.4 0.64 0.94
Frontana 5.3 34.3 71.7 2.8 16.6  31.2 39.18 10.08
T # 6 8 Ningmai 6 4.6  30.1 51.6 3.9 15.2 19.9 7.74 0.00
7% 8455 Annong 8455 ) 6.4  60.1 9.2 3.9 505 75.5 41.10 19.26
S8 7K Wangshuibai 2.6 2.5 28.3 0.9 9.8 19.3 5.63 2.2
H# 35 Sumai3 6.3 214 354 3.7 3.4 29.3 0.62 6.06
# X 8 £ Nobeokabouzu 8.7 28.0 4.6 8.2 22.2 31.0 1.04 0.00
2 60096 Fan 60096 15.8  27.4  45.0 4.1 19.8 31.3 0.82 4.39
Bl /M# Fanshanxiaomai 5.0 27.8 553 0.8 19.0  40.0 1.13 1.25
WM LAY Wenzhouhongheshang 4.7 61.3 72.7 1.7 30.1 47.1 8.64 0.26
P& Shinchunaga 58 253 53.0 2.5 18.3 38.8 2.65 0.44
46 3 158 Yangmai 158 6.6 34.4 59.3 2.1 19.7 41.5 5.98 3.16
A F 7495 Zhenmai 7495 7.4 219 411 4.1 140 327 8.82 1.28
Frontana 4.0 61.5 8.8 1.0 248  59.0 49.98 19.56
T % 6 9 Ningmai 6 5.9 4.1 82.9 3.9 19.4  57.0 41.40 16.44
& 4K 8455 Annong BASS 3.2 92.4 3.2 459 2.7 48.36 23.64

Note: SFI = single floret injection; SS = Spore spray. *

KA TS s A LA Bk A E R R, B
MEE 21 REH/DBENN 19.3% ~28.3%, T &
PR 8455 KRBT 92.4% ~ 92.7%. &

Frontena #F , XK TIH M7 D R IME T HBA K,
BRI BERTRHALBEREN, FERTEDN
K EMRE 3 SHERTF, HARWHERS
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BT 0 JE B 55 4 L% 60096 HH 7495 BT T K .
B/ E HFE 158 BN &, SHEHTER
FH—F, FISEEROEMNET P4 Ek. AR
FHEBRE PRGBS BENESE 7 KR/ EE
H2.6%~15.8% . ARG HNK I EREFSE
20 KERERARKEF , BoRELSH KN
BEETERGMH., HE 4dK. HIERG1 4
BR AR AR /N R A I, WPUR SRR
EENEZES, RRASHFEFENDONTER
0~ 49.98 mg/kgo
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2.2 ARAEMAZFNMNEEZRDONEENXER

F 250 MR AR E R R A R ERS
KEA R —E sk -y TRAEER
DONBHESENHAMERAYE. BRHSHE 2 Xk
IEERAEDON ERABMN FRZAYFEN
EBEHX. WEREH RECRAFERE LA
EER EMHGE 21 d RF R PRSI E 2 R
AR BN E R EERAG PN
ERABFRNEHARTFREEEFZEGTR#FSOE
BERPHRBRITHE

F2 FREES. TREMSENSKNEER DONENRAX

Table 2

Correlation coefficients between scabbed spikelet rate and DON content using different isolates and inoculation methods

#HR -3 IR/ #THE DON 5 &
Trait Isolate Scabbed spikelet rate by single floret injection DON content by spore sprayed
HIEWE DON & Fi5 0.9338 o 0.8774
DON content by single floret injection F34 0.9615 0.8076
BTHER/DBE F15 0.8474 0.8805
Scabbed spikelet rate by spore sprayed F34 0.9316 0.9615
Note: Correlati flici are signifi at P<0.01.

mME2ARAUES, AR —AAERERY
HEMESE 2 XMR/IBEMDON FRAEF
EWHBAMEX. I FI5 M P4 Bl R BREFHENR
FREBERTENRPBEN DON SRV HES
(B, EHEE 2 XAERBIEREEPEA
Jo BRI G AR 8455 . T % 6 Bl Frotana 5 A
GBRELEBEEERN DON S8, Ltk RN
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BEMFEREARABHL B ZEAERDEER
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EBUSARERNFIELRORDBES 20% ~
0%, FHE3S,HHE DON FBHM/MTHE
38,
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Sumai 3 :0]
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Nobeokabouzu E
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Shinchunaga [¢ ]
Zhenmai 7495 & ]
Wenzhouhongheshang :

Wangshuibai * I

M1
Fig.1

2.3 FESKHHY QIL X SSRIFIEEMN U SER
PA 2D.3B.4B.5A 1 6B e 5tk L 5 HRBRILHE

Yangmai 158 [ 3]
> s

Ningmai 6
Frontana |
Annong 8455

FEMGnERHS EZNHEIBER DON RNEA RN
Averages of scabbed spikiet rate and DON content in 12 wheat cultivars using two isolates and two inoculation methods

XY E R B SSR IRICHE 13 R, K
CWML3 A, HARRICHT M 8 SR, Z
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SIERSBPICW0.14-0.85(F3), UHE3IS.
HK HMRE |55 RERHLE S SSR #Ric 4
BOCHREAMHEATHERSE, & aF e
BRI BT E 6 S HLR 8455 RFIA ). 2D %
Eh ko MRiCHRBFHESE I BER % 6009
ASMricERN 15 -8.55% 158 F 4 M rid
HHUSE B HbAHFHFAAE 22X 2 MU MHFIES
HAU &S -8, 3 ikm o Mrich , RERT =
HEKARA -BU HLSMHEIEHA B, REHR
FISHMBEKAARPACEBREMAME I
QTL,{HFj & BX BARCO75 4} K SSR S| # 8k ¥ 3% h A
BRI FENI AR, EHMSEF S, B/IAER 4 M5
CEHEI SN, BREEN T MRICHAR

¥ bi'd BRNE

KRS FR KPHdPRE4 M5 1 5
— 3 H A SR BARIC S R 1 5 REL SA
FEEde MRcHBEKSERHX SN 6 PRMER, K
FELANERS MrcEREI Y - EKAH
FPRE4MFICEE—F. 6BREHK HH8 MF
o, ERFNRFRI AR 3.5 1 SSR iR
HREKAMAE 3 SHA, L 5 4 SSR 518 xf
Hih Sy 8, XERBUNERH 4N 5HE
3BEREKA-B,IHARMHSH-BMRICH
E24NUT. BIFK 3BT UAF W, Furontana ¥ 1 1Y
SSRHBREHEHEI S HKAMRN 1 Bk
EMHIEMEXERRA.

#3 HRAESHFRBFRGEEX SSRIRCREB S

Table 3  Haplotpye of wheat cultivars at SSR alleles associated with FHB resistance
Chr. Primer ‘:“ et FIC Sumai 3 Wangshuibai Wuhan 1 Nobeokak inch Wm“" Fanshanxiaomai _ﬂ‘;;‘ Y“;‘;‘;‘" Fan  pontana
2D WMCi44 3 0.54 — - Wu - — - - - - Wu -
WMC245 2 0.43 — — Wu - - — — — — Wu —
WMC601 6 0.72 — — Wu - Wu Wu — — Wu — Wu
GWM157 4 0.56 — Wu Wu Wu — — — Wu Wu Wu -
BARC228 2 0.26 Wu Wu Wu Wu - hd Wu Wu Wu Wu Wu
GWMS539 5 0.70 Wu — Wu — Wu — — — Wu Wu —
3B BARCO75 3 0.38 SuWa SuWa — SuWa — SuWa SuWa SuWa —  SuWa SuWa
GWM389 5 0.76  Su Wa - Wa — Wa Su — - Wa —_
GWM533 5 0.76  Su Wa — Wa —_ - Su — - - —
BARC147 4 0.63 Su Wa Su Wa Wa Wa Su Su Su — -
GWM493 6 0.79 Su Wa - Wa - - Wa - Wa - -
WMC754 6 0.80 Su Wa Su Wa — - — Wa — — —
4B WMC?10 2 0.14 Wu Wu Wu Wu Wu Wu Wu Wu — Wu Wu
GWM165 4 0.69 — — Wu - Wu Wu — Wu — Wu -
WMC238 8 0.83 — - Wu - Wu - - - — b —_
GWM113 Wu Wu Wu Wu Wu Wu Wu Wu Wu Wu Wu
WMC048 4 0.70 — —_ Wu et - - - -_ — - —_
BARCO20 8 0.84 — — Wu - — - - — — - —
GWM513 5 0.58 — - Wu — — - — — - - —
5A CWM304 3 0.27 Su Su — Su Su Su Su Su Su Su —
BARCI17 6 0.80 Su hd Su - - - - - - - -
GWM129 4 0.60 Su Su - hand Su - Su Su - - -
WMC705 8 0.85 Su — —_ — - — Su - — — -
GWM415 3 0.27 Su Su Su Su Su Su Su - Su Su -
GWM293 3 0.46 Su Su — Su Su Su Su Su Su Su -
6B GWMs18 8 0.84  Su Wa - Su - bl Su - — Wa -
WMC494 7 0.73 — Wa Su Su — - - — - - -
GWM508 3 0.27 SuWa SuWa bl SuWa et SuWa SuWa SuWa SuWa SuWa —
WMC398 5 0.73 SuWa SuWa SuWa SuWa - - SuWa SuWa — - -
WMC105 6 0.79 SuWa SuWa — - — - SuWa — SuWa — -
WMC397 6 0.80 SuWa SuWa — — — — SuWa — — - —
WMC152 8 0.84 SuWa SuWa b - fad bl bt _ bt —_ —
GWM219 5 0.67 Su Wa Su — - - — — Su Su -

#: Su.Wa f Wu 5S40 HX SSR 31 WEER H 3 5 3B.5A ¥ 6B Mefafk b, 8K 3B M 6B otk EXRR 1 §2D.4B etk Lo ¥

K.

Note: Su, Wa and Wu represent the alleles of SSR from related regions on chromosomes 3B, 5A and 6B of Sumai 3, chromosomes 3B and 6B of Wangshuibai

and chromosome 2D and 4B of Wuhan 1, respectively.
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3.1 NEFRBRENAZIERVRERATER
NEEHMFEROIEZEL Y RIPERELY
By MAEER S H AN EE. Schroeder
Christensen ™ ¥ /N & Fh %t R B AR BOTLE 2 W LW
BREMBET B2 HER, FHPETNNEET
BRSSP R EENERERDELNKE
WAARRRE MBS S, T ok i mF RN K
KA BR SR RRENY RE NIRRT, Bk
BIBEE AN, KX 2 PR BBR THERD
BERAEN R, BEREUARERERGESETXE
ERANBEERDBEREEFN Y REVUYTRTF
B MBTHRERGEHETRENR/DERAEN
HMBRNEEF R, BESHRERTRNHY
RREFREY., FARRRAREHEMBRTHSE
2RERTE UTHENMNEGHEARLETFAE
REEHBEREREE  RAL 2HERTEX S
WY RN ER 2 LR, UBEHESE 21
KEFNBEYBHRERE RERTFREFHR
NERBETREHRTERLE, BARFEFRER
AEFBHHEER IXEX ST BRIOGMER,
MIBRFEMHER 21 KB DEERNZANER
VEREHANER, TEEEENRZHY REN
B L,EEN 2 RS EERANER. RTHS
ERUEEHANR/NEERE T LUEI B M
7 NERRSHRGHERNGHOE 7 ROK /DR
BREMTFUESLAEREERF T REAFEREK
2R RFHEBEEMREE T XORDBERE5EM
EEA XML, AFERALAR LR BB T
BE AT A AR/ EE N 5N @R R
Hitk, BB —SRRATFRENL EHE, B
TENEAERAHFBRAERL MBI
TROGAEAER. LHMERRERKHRRBE
Y AT REBBENREY, MERETH
FEEMRBRY -BEWTROLEEFEURE MR
BEMNFBRAE,FAESEENRERA -,
FARBALIAFEHNBFRE LEFE2HF
R EHTR, ADFRESRERRALE
BESTEEENEE A XEER/PMERTURET
XA FARBERENHE, RARTRE T E
FARNRRELR, ARG RmRA AN, XA
BURREHRNSH PRRPES BBEATRA K,

32 MERKBHFERR DONSERREMNNY

SZAERFEKER AN A ERELSES
B OB EARN 12 M EXRBFELLG N 33,
HKE K 3T K A 60096 B T HE LG
FoBUANZ BMNOHE . FHPK.mE 158 HE
7495 J& T P 3L & # ; Frontana . T F 6 5 | E K 8455
W) TR S P o T & P LA (R B i RUE T 7 2
BEHEFAERNERAF ARSIy REN 446,
FH SR BERFEARLGHESE AR,
Frontana 393! F B 94 B #5 5 F , Steiner ™ 4§
BHAARBLREE, EHFE ARHBERMN
BEREAH,.BRE-BBA EBAY BRAE,
AREMREHENRY BB, EBRU2IMFR
HR ORI EEKRE 2 FERIATHRER
Wit X F B AR AP, Bai % 7E £ EH Kansas State
University X 200 3% B FH R &M KRERD
EAFPEFEE B LI Frontana TN ER (A
). Xt Frontana FFEJHEME F O, K MR
Fr 2kt B4 4 , /B FF B0 B BF Bt A 4% 0, TR AL B
fARkERN AMEERRNRFEERKHELTER
R, MEALTEMR UEURALFEROTE.
*f Frontana MHHWFMPHARAREZH THERR
BAEBHTENGL,

B RERERZH DON TG, SHAERE
BEERAREM i DONBXARENEFBERT
FreR bRk EE , % H & AR B E K #
EH R FAFE DON B R HEN 0.5 ~2 mg/ke™ HX
—GEESEPEERNZRPERDERZINE
WER. CEHREZV DONFEEZREELPEE
EXRHRETRD, EEARRT SRS HER
FEkAARERFTEAH T DONEERH O~
49.98 mg/kg, BFFERAHNEANER HPBER
EHRABERGHAERA L DONEERR H
DON A RE BT 3 mg/kg AT, B B X 5 F B A
L ARFACHRENBAEENFERRER
B EH DON S X B EFH PR A, Miler
EPMERB RN DON SRERFEWHH
80% ,Mirocha %' A 4 4 4 & i B A& B K 69 DON
{8,Bai $P2 NS FAR/DRES DON RREE
#%, BT DON MEH A EBMMBS , WH/ AR
5 DON R ERBHXEE, Rk P EHFK
BEREMHPHER/NM SR EELR L ORXE
DONERBRHNAELEE. AABRGEHZAN
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AR S DON BIBERM AR -3, 4
R o] B HLAZ MK DON fB, 8 3 K 8w LA ARG/ i &
YE% DON [E BRI EFT IR P,
33 FEASRMFEFRAHERNRR
HEREMHBFEIS EKH RN 1 SERE
BENEFBEHRVLBEHOFRME QN #1772 FHiC
ML, HFEISRIFERIVHEBRAHBIX KM
B Al Funo/ /M ET M FER S, K 3B,
SA F1 6B Jefo ik -4 B4 A Btk QTL™Y . Bk G
RILHFEMHBH I S, H 38 6B E#H A H i
QTL*™, R 1 SRARNIIAEERERNER
RPO(CIMMYT) & E SR HEFER B N KR
BB G 2D f1 4B B W A HME QTL . &
BAASERFERIYE QIL ARG KKX B
RHY 331 SSR 4T FARICA I T L & # 49 SSR %
N EERRERMAYP/FERY, DIFEFT/IE SRR
BHEAELAERER QTL, SSR fxiC AR —
BHWEHATHEEAHRANRERER A
QTL" , ZE K35 ¥ 3B %u .1k 31 QTL 46 SSR 712
THERER HAEASEKARS—HBSM A
ROEPENY EEIB LBAGEE SEAG &
HABRIEER, HF 158 7 2D $: &4 £ SSR
BSlYT Y E 4N 5RIN 1 S—, T8 2D
BEREFAESARN 1S -BWRMHER. HhEa
4B Rtk QTL FAH 44 SSRIFIZERAN 1 E—F,
RHABAAESRN 1 XU 4B HHERE, Bl
NEEREEKIB A 4 SSRIFIEE K FE 3§41
# QIL XA IE A —H . 6B LH 4 MFIL S
FHEISREKEHHE QIL HEFICE By
WOLRRAER G IB LHTRBHESHEI S
—HMPiERE, B EHESHEIS BAkA—
BbitEEH., L6006 E2D FASA SR 1
S—-HMRic, TRED RaF LHFEFS5RN LS
—HMRHERER, #F 45O NBHAREBERE
AHBF R FRBRHHE, B7 2D.3B.4B.5A 1 6B
LHiHE QIL#X SSR R, B&A Rk ES
HEMRHFANRICH BT 3~ B E
EUEARAFHEZ 3 S BKARRN 1 S, Wi,
ERHEMARN 1S 2D M 4B L& QTL BINEETF
3B.SA 1 6B L&) QTL, NLEEMR B R M EFZRER,
HR HHK9%M 12%, MHFRANEREME
[ERR T, E i FE 158K 60096 AP FKFT
WA LMt RE,

¥ i#

BRE

4 it

RGP BKkA FE35 Ry £ &
60096 J& T & #1 . Frontana = BB, KA EX Wb L.
% Frontata 4 Fi B HLIR DON & B 7E 3 mg/kg WA T
AN B A7 vk () S [ 309 B Rk IR B9 s /N B R
DON & &L K e — 4 BN MK /NFEZEF DON & £
EERBEMEX, AHSERENFERLE QTL
A8 SSR 514034 ik 4 B 1T PCR 738, o 1%
FYEMMEMNES B 4B 6 1EE CWMLI3 4R
oA KRFIDERFRIER 2 -8 MEMNM A, £
HERESEN0.14~0.85, BERAHEH, ERX
BERFSBKAE KM 3B £ QTL B9 SSR xid
UG, BE I18AFPLSFE2DMIB LAFE
MERN 15 —BMH#E QTL #K SSR L&, #W
NEFEIBHEB LEFAEANE5HEFISRE KA —
BRI PLYE QTL ML SSR 5, % 60096 72D L H £
MERI 15— QTL X SSR #Ric, ME %
749 MBMO RN SERENNEFBRAMESE
¥ SSR U AR —B.
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