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Evaluation of the control effect of six winter wheat cultivars
with different resistance on Fusarium head blight by
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Abstract In order to determine the effects of winter wheat cultivar resistance, the timing and times to apply fungicide
on Fusarium head blight disease index (DI) , thousand-grain weight (TGW) and the mycotoxin deoxynivalenol (DON) ,

field experiments were conducted in Suizhou, Hubei Province from 2016 to 2018. This study integrated six different of
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cultivar resistance (Zhengmai 9023, Emai 006, Emai 170, Xiangmai 35, Emai DH 16 and Ningmai 13) and the

application of the fungicide 430 g/L tebuconazole at anthesis and six days after anthesis were evaluated for their

efficacy against FHB disease index, deoxynivalenol (DON) toxin content and TGW. The results showed: The effect of

cultivar on FHB index was highly significant (P<C0.000 1), while cultivar X fungicide interaction had no significant

difference (P>>0.05) for TGW in the two-year field trials. Index and DON had no significant difference in moderately

resistant cultivars treated with the fungicide 430 g/L tebuconazole at anthesis or six days after anthesis. The results

from this study indicated that fungicide efficacy in reducing FHB and DON was greater in moderately resistant cultivars

than moderately insusceptible ones ( P<C0.05). Taken together, these findings demonstrated the benefits of combining

genetic resistance with tebuconazole treatment to manage FHB, tebuconazole was applied at early anthesis or 6 days

after early anthesis, respectively.

Keywords Fusarium head blight; cultivar resistance; fungicide application; DON
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B F183 2 B0t ol o s B o AT S O S EG A b R R
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T S Rl 15 8 BT A7E 70, 00% L L, DON HF & 36.77%~57.12% , DON 2 Z B 80 #F 33.73% ~
B SCAE 45, 00 % LA b s v J8 5 RO I 48 BB 3% 1 43.17%,

F1 B AEANRMHEREFNBREGEAN 6 NN ERHABRFAEEH.DONSERENTHNENHFESW
Table 1  Analysis of variance from experiments conducted to determine the effect of cultivar, fungicide and

combining cultivar with fungicide application on FHB DI, DON concentration and TGW in six winter wheat

i AR 5 S R i Fif EN kil T kil 1R 2% s
I Il Source of variation Cultivar Fungicide CXF Error Total
Period
5 2 10 36 33
MS 389. 870 1 086. 020 17.910 6. 180
I i 18 0/ %
P 1 <0.000 1 <0.000 1 0.009 4
20162017 4F Wi bR I MS 43. 960 19. 700 1. 650 0.052
2016—2017 J5T 4 5380/ (g / k) P  <0.0001  <0.0001 <0.0001
MS 56. 230 88. 170 0. 590 0. 400
ThE/g
Py <0.000 1 <0.000 1 0.1810
MS 342.910 617.700 10. 440 4.970
9 1 18 %/ %
P1{H <C0. 000 1 <<0.000 1 0.044 0
20172018 4F B4R g T R MS 22.140 19. 840 0.490 0.190
2017—2018 JE 5y B/ (pg/kg) P i <0.0001  <<0.000 1 0.014 0
MS 141. 230 134. 220 1. 360 0. 800
T E /g
P1{H <0. 000 1 <0. 000 1 0.120 0

KU 5.2.10.36 F 33 Ko H B s MS £,

Note: The number 5, 2, 10, 36 and 33 indicated degrees of freedom; MS indicated mean square.

R 2 MG RE R E AR 6 &N ZmFFRER DLLTGW 1 DON K &1
Table 2 Effects of cultivar resistance and the application times of fungicide on DI, TGW,

and DON concentration in six winter wheat cultivars

2016—2017 2017—2018
T ‘ - : i
b 8 5t 4 5 1 i T 1A 5t 4 5 T ik T 1A
i F ewof MR/ B RSH N TN RL/ 06 A W 5 ‘
o Times o _ THiHE /g ) ThiH /g
Cultivar . Disease (pg/kg) Disease (ng/kg)
fungicide TGW ! TGW
index DON mass index DON mass
treatment
fraction fraction
0 35.38 a 7.78 a 28.01 hi 21.76 abc 6.51 a 36.01 efg
*# 9023
1 17.55 cde 5.40 b 32.39 defg 14. 44 def 4.12 b 38.97 be
Zhengmai 9023
2 15. 88 def 4.02 de 34.08 cde 8.32 Ig 3.86 be 40.17 b
0 25.06 b 3.57 e 26.52 1 21.73 abc 3.7 bed 33.26 h
A 006
1 16.07 de 2.49 1 28.79 hi 12. 43 def 2.32 e 35.2 Ig
Emai 006

2 14.56 ef 2.24 1 30.14 fgh  10.01 ef 2.16 e 37.3 cde
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#* 208D
2016—2017 2017—2018
ENil
e e R e T e o AT T
} L BV K ‘ HH%LA:IF%%]JEI ‘ HH%LA:IF%%]JEI
L T MRS BERERAR B Y RERRA
Cultivar mes e Diseas (pg/ke) THEE s (pg/ke) THE/E
fungicide isease pg/kg TGW isease pg/kg TGW
index DON mass index DON mass
treatment
fraction fraction
0 26.82 b 3.96 de 28.54 hi 27.50 a 3.93 be 39.88 b
A 170
1 14.61 ef 2.64 1 31.77 efg 15.97 cde 2.41 de 42.68 a
Emai 170
2 8.30 Ig 2.53 1 32.77 cdef 11. 95 def 2.04 e 43.85 a
0 23. 48 bed 8.41 a 29.99 gh 24. 48 ab 5.77 a 35. 38 efg
& 35
1 14. 21 ef 5.25 be 33.74 cde 18. 39 bed 4.13 b 38.69 bed
Xiangmai 35
2 8.29 fg 4,58 cd 34.95 cd 12. 25 def 2.69 cde 40.07 b
0 17.29 de 1.50 g 35.50 ¢ 9.76 ef 1.93 e 32.72 h
2% DH16
1 4,00 g 0.78 h 39.94 ab 2.77 g 0.61 f 36.73 ef
Emai DH 16
2 2.21¢g 0.65 h 41. 26 a 2.32 g 0.58 f 36. 94 def
0 11. 67 ef 1.52 g 33.13 cde 10. 34 ef 1.93 e 34.62 gh
T# 13
) 1 2.63 g 0.85h 38.47 b 2.76 g 0.62 f 38. 68 bed
Ning mai 13
2 2.44 g 0.79 h 40. 06 ab 2.50 g 0.55 f 39.07 be

T B G R R /NFBE 53 5 2R 4 Fisher /b BER IR AE 0. 05 K2R WBE, TERM.

Note: Means followed by the same letter within a column are not different according to Fisher’s least significant difference test at 0. 05.

The same below.

gicide efficacy
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The same letters indicated no significant difference at 0. 05. Df indicated degrees of freedom.

FEFX PP RFELNERDHHBEERE TR EFM DON HF 0T
Fig.1 Fungicide efficacy for fusarium head blight index, TGW and deoxynivalenol

in moderately resistant and susceptible winter wheat cultivar
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Table 3 Effects of applying fungicide to cultivars with different resistances on Fusarium head blight index,

deoxynivalenol concentration and thousand-grain weight

2016—2017 2017—2018
e 9 1% 4 4L Ji AT TR E 9 1% 4 %L JI T TR E
o A/ WOVER BR/Y BE/Y WOTEE BT
Disease index W 95 %%/ %% TGW Disease index W 95 %%/ %% TGW
efficacy DON efficacy efficacy efficacy DON efficacy efficacy
#F 9023 Zhengmai 9023 52. 64 be 39. 38 be 8.94 a 47.52 be 37.16 b 15.64 a
2B 006 Emai 006 37.91 ¢ 33.73 ¢ 8.15 a 47.85 bc 39.42 b 9.93 a
ZRF 170 Emai 170 57.12'b 34.71 ¢ 7.80 a 48.90 b 43.17 b 11.53 a
g2 35 Xiangmai 35 51. 31 be 41. 46 be 10.13 a 36.77 ¢ 40.31 b 12.61 a
Zh#%& DH16 Emai DH 16 81.76 a 51.99 a 10.91 a 73.94 a 69.34 a 12.54 a
T4 13 Ningmai 13 77.59 a 46.11 a 11.14 a 73.59 a 69.64 a 15.58 a

3 W54

AWFFE X 2016—2018 4F 2 4F Y H Ja] 3R 46
R HACIE S 6 Kt 1 3 e i 55 o it 24 4k B AR
i E AR A 78 0 DON £ & i, TR Et
WERTRMBALE I EEANEFMmEZ 1 RS
JiL 2 2 YO T oA Al 7 R 1 1 R DON 3 R %
HEERAREZES, XSRS A5
D’ Angelo &M ETF AL W AT AL 2R 6 K5 49 il it FH
PN T A —+ A s S R I T e 2 o 245 5] 25 2R 3R BH T
TEJ5 55 6 Kt 25 5 JF 46 191t 25 7 B Ik FHB 9 15 45
O DON 5 2 B 8 07 1 [7)AE A 2L, A 58 2 LI
AEI N A 8%, Paul 2V #F 58 T 76 FFAERT VIF4E
WIFITAE ST 3 A Bsf 11 43 590 it FH P i T e —+ 152 s s
B IR S5 5L S 2 AN I 25 %0 1 1 B
TR TP fE T b 2 PR i LR B XS
Cowger S5l FH 2% B 770 74 B P e - 13 s J2 97 2 K
IR L S5 AR B I AL W R AR S 56 6 Kt
e ERRAUR SRS, LIRS R R RE R
Jite FH AT MAE A FF G HEIR 6 K1 A R FE 50 %6 1Y FF 46
Bt A TR . s Ry o R I B IR SR AL T AR
R Z B G .

AR5 38 3 B A AT R S Al IS s T £ 7 Y AR
BB AE T 137 504 DH16 g fhfh b R
7 13 e 152 X 15 48 B DON 35 8 5 1 B A 251
BT OB 90237 “HF A 1707 <58 0067
22 3574 AR R, 3 U Y AR O o b HEAT

2550 B 36 Y 80 R E  THR A 2 I OR . X
5 Mesterhazy 257 Fl Wegulo 50 3 38 A9 45 5 —
. fE 20162018 4F 2 4R 5o v, /N2 AR B s T B
RIR R ARy T2 5 A R P8 7E 9. 76 ~35. 38D,
XA 137 Eh A DHI16 i 1 W2 A 2 k2, &
o T F5 20 DON & A AFAAE B & 22 5. I, XF
oo A a] UAR 48 9 3 & AR 0™ BN OO R e
SR AT 2 Wit 2 L 3 RE R T LA /D it 2 v B, X
R LA

FE 2 AR R3S e, o ol RIT A TR R BR 0 R AR B AR
FHXTT-RLEE A 52 M I A 2 B0 8 AR, OF AT
PSP TR A B AL AT 25 5 . DU B A
S5 L0 J5E PR AT B g ol el 2 B R Bk R R ) B AL
EEI S i A I B LR SR S = A
Qe R Y B T L e R A TR SRR 7 Y 5 e
D)5 2 X6 /0N D7 it S B 0 7, 33K FF A B M0 A B b
SR g, AN AR WF AL e R 2 A rh SR
A FPE 1 R AR IR T AT B8 L 1B T B AR [
RIRAEAT VAN [F) A 2% T 28 MRS 22 1) oy S B Pk
Fofr > i — 25 AIE SEAS B 5T A 45 2R

g5 b A B S R W AE /N 22 0 8 v B R AR R AR
3 o T A BT ot ol FH 23S T 7 L R A e R TR
R e TE A A A 2o . LA X T B R
M B S hitEie & 1 it 25 (35 4690 91 5045 £ 4)
WIE S 6 KO ] LUA R REAR S F 41 2% . PRt A=
AT DA A R S B SR FE N 1 R O g
191 1% 245 500 B 16 R 45 T IR e S
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