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Field control efficacy evaluation of wheat Fusarium crown rot in
southwest of Shandong province
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Abstract In recent years, Fusarium crown rot has increasingly threatened wheat production. highlighting the
need for novel control strategies. To address this issue, field assays were conducted in Zoucheng, Shandong
province, during the 2023 —2024 period. Seven novel multi-component formulations of flowable concentrate for
seed treatment (FS) were selected for pre-sowing treatment, while prothioconazole « tebuconazole 40% SC was
applied at regreening stage to assess their efficacy against Fusarium crown rot in wheat. Field assay results
indicated that sedaxane « fludioxonil « thiamethoxam 27. 2% FS had minimal impact on wheat seedling growth and
demonstrated strong disease control effect at the seedling stage. When combined with the fungicide treatment at
regreening stage, this formulation exhibited the highest disease control efficacy (80.89%) and a significant yield
increase of 15.53%. The second effective treatment was metalaxyl « tebuconazole « azoxystrobin 10% FS, with
disease control efficacy of 77.07% and yield increase of 13.94%. These findings suggest that combining seed
treatment with fungicide application at the regreening stage is an effective strategy for managing Fusarium crown
rot in wheat. This study offers new insights into disease management and provides practical guidance for
controlling Fusarium crown rot in the region.
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Table 1 Information of experimental seed coating agents for prevention and control wheat Fusarium crown rot

Ab

100 kg 7757 it

Treat- ﬁéﬁ]é’j%‘j . Dose per SIS

ment Seed coating formulation 100 kg seed Manufacturer
1 20%EHI M « e « 45 FS  difenoconazole « thiamethoxam ¢« carboxin 20% FS 1 500 mL ARZFEE QLA Y534 B )
2 20.2% IR o WG - WEHE FS  sedaxane « fludioxonil « thiamethoxam 27. 2% FS 300 mL BB iAVEWR A PR F)
3 10%H « J% « MR FS  metalaxyl « tebuconazole « azoxystrobin 10% FS 40 g THRHEED R () A TR F
4 23%nfkHr « 1 o ZEH FS  imidacloprid « fludioxonil » difenoconazole 23% FS 800 g tHBLEMEYI R TE8) FH R H
5  10%Maf¥ « KEME FS  pyraclostrobin « triticonazole 10% FS 300 mL B 07 R R A ]
6 27% Mk « 1% « BEH FS  difenoconazole + fludioxonil « thiamethoxam 27% FS 300 mL % 37 e R 2 )
7 9OWHIF ¢ B& « HEH FS  sedaxane ¢ difenoconazole « fludioxonil 9% FS 200 mL S IE IR AR Y P A PR H]
8 IE/K  Water control =
9 XfHg  Control —

1.2 Rt A2 IR R 9 AN EEGGR D THREFPET 2 d 4% 1R

FH PRI E LA AR T L 5 B B AT (116°53'E,
35°19'N) HEAT, 2022 4FiZ B /N 32 2535 165 o Az 2 7™
ORI b R R L R A R AR AR
UF HTEEVED R EoK

RIS E 7 AP AL H 1 AN TE KA BT 1

e 1R BRI R X /N A2 o AT 2 700 HE P A P 3 K
AL BRI 4 100 kg Bl FH7K 500 mL #50, $EFh S
BCE T8 KL B 4. T 2023 4F 10 A 25 Hi%
it AR 750 kg/hm® (N:P: K=15:15: 15)/F A
JRIE, /N2 4 Ff i 187.5 ke/hm? . $f Bl I 47 B
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Table 2 Influence of different seed dressing treatments on emergence number and seedling growth of wheat

FPREE T /g

b3 H 4/ (R /m) M /cm HRE/em P o
resh weight

Treatment Emergence number Plant height Root length
per plant

2006 TS - BEHE - FEFR FS

difenoconazole * thiamethoxam « carboxin 20% FS
27. 2% FRINH « MR « WERUE FS

sedaxane « fludioxonil * thiamethoxam 27. 2% FS
1026 H - % - MR FS

metalaxyl « tebuconazole + azoxystrobin 10% FS
234N - g - SR FS

imidacloprid « fludioxonil « difenoconazole 23% FS
10% WREE « K #ME FS

pyraclostrobin « triticonazole 10% FS

27 Yok - g - WEHUFS

difenoconazole « fludioxonil * thiamethoxam 27 % FS
9% I - % - ZKH FS

difenoconazole « fludioxonil * thiamethoxam 9% FS
W7k Water control (139. 0140. 94)a (13.6140. 26)a (7.52+0.07)ab (0.30=£0.001)b
Xf# Control (138.67=0. 28)a (13.58%+0. 22)a (7.67%£0. 23)ab (0. 30£0. 002)b

(131. 67=0. 18)d (13.5740. 11)a (7.3540.11b (0.29=0. 001)c

(133.11£0.27)¢ (14.124-0. 19)a (7.404=0. 03)ab (0. 3120. 004)b

(132.22740.37)cd ~ (13.5974-0.08)a (7.7340.01D)a (0.3120.001)b

(133.11£0. 33)¢ (13.7340. 22)a (7.7240.0D)a (0. 30%0. 004)b

(132.89740. 24)cd  (13.6720. 25)a (7.484-0.12)ab (0. 30=%0. 002)b

(137.2240.37)b (13.9440. 25)a (7.4140. 05)ab (0. 30+0. 002)b

(133.11£0.45)¢ (13.9140.15)a (7.5940.10)ab (0. 3240. 005)a

D RS G A R/NEFRER 4 LSD R 22 7 3% (P<<0. 05), .
Different lowercase letters after the data in the same column indicate significant differences tested by the L.SD method(P<Z0. 05). The same
applies below.
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Table 3 The comprehensive prevention and control efficacy by seed coating and spraying fungicides at wheat regreening stage

WA BCIRR  HESA eI

e P 2 /0 N
Eﬂ.ﬁﬂﬁé}” % =R/ % Control =K/ Y e o ﬁﬁf'
Jb 3 Diseased plant . . . . MR/ %
. Diseased plant efficacy  Diseased plant  Disease A\
Treatment rate at seedling L. . Control
rate at at jointing rate at index at .
stage L. - o efficacy
jointing stage stage filling stage filling stage
202 ZRFIME o WEHUGE - FEEER FS (33.33+ (38.89+ 38. 60 (42. 22+ (9.63+ 50. 32
difenoconazole + thiamethoxam « carboxin 20% FS 1. 93)be 4.01)c 2.22)c 0.57)cd
27. 2% IPH - WIS - MEHRUE FS (14. 44+ (16. 67+ 73. 68 (17.78+ (3.70+ 80. 89
sedaxane « fludioxonil « thiamethoxam 27. 2% FS 1. 1De 1.93)d 1.1De 0.2 f
10% H « 1% « BEHS FS (20. 00 (24. 44+ 61.41 (24. 44+ (4. 44+ 77.07
metalaxyl « tebuconazole * azoxystrobin 10% FS 1.92)de 1.1Dd 1. 11)de 0.43)e
23 %Nk « 1% o ZEH FS (26. 67+ (33.33% 47. 38 (32. 22+ (7.16+ 63. 06
imidacloprid « fludioxonil « difenoconazole 23% FS 0. 00)cd 5.09)c¢ 2.94)cd 0.49)d
10%6 ek « KM FS (30. 00+ (35.56+ 43. 86 (34. 44+ (7.53+ 61.15
pyraclostrobin « triticonazole 10% FS 3.33)cd 1.1Dec 2.940)cd 0.33)cd
27 YKk - 1 - BER FS (34. 44+ (34. 44+ 45. 63 (36. 67+ (7. 90+ 59. 24
difenoconazole + fludioxonil + thiamethoxam 27 % FS 1. 11 be 2.94)c 1.93)c¢ 0.69)cd
9% JBIE « M« ZEH FS (36. 67+ (35. 89+ 43.34 (42. 22+ (10. 124 46.63
difenoconazole + fludioxonil + thiamethoxam 9% FS 1.93)b 1.3D)c 2.94)c 1.2D)c
57K Water control (56. 65+ (56. 67+ 10. 53 (62. 35+ (16. 76+ 13.52
2.22)a 3.33)b 11.7D)b 1.04)b
XTHE Control (55. 56+ (63. 34+ - (74. 44+ (19. 38+ -

4.84)a 5.77)a 11.7Da 1.57)a
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Table 4 Impact of comprehensive prevention and control measures on wheat yield

Jb THE/g

Treatment .
weight

Thousand-grain

e NN - W= /)
BT /) TSR B e VLG
Number of ears  Average number (kg/667m?) . .

. . . increasing
per single row of grains per ear Yield

rate

20% ZHImE o BEHEE « FEEFER FS

difenoconazole + thiamethoxam « carboxin 20% FS
27.2Y% FRINH - MR - BERIE FS

sedaxane * fludioxonil * thiamethoxam 27. 2% FS
1026 M « % - METARR FS

metalaxyl « tebuconazole « azoxystrobin 10% FS
233 + 1 - I S

imidacloprid « fludioxonil « difenoconazole 23% FS

10 70k « KM FS

pyraclostrobin  triticonazole 10% FS

275Kk « U - WL FS

difenoconazole «+ fludioxonil + thiamethoxam 27 % FS

9V FAER « Mg« FRH FS

(44.537%0. 14)d

(45. 31%0. 62)b

(46.444-0.10)a

(44. 8040. 75)¢

(44.144-0. 45)e

(43. 7540, 10)fg

(158.6743.48)a (33.5540.23)b (564.69416.17)d 8. 94

(162.6641.45)a (33.9040.11)b (598.83412.97)a 15.53
(161.334-0.88)a (34.6840.15)a (590.5841.70)ab 13. 94
(157.0044.73)a  (34.82+0.49)a (578.38+£26.05)c 11.58
(159.674-0.88)a  (34.6240.19)a (581.2342.62)bc 12.13

(163.3341.86)a (33.89+£0.31)b (576.88+£9.73)cd 11.29

+
difenoconazole ¢ fludioxonil * thiamethoxam 9% FS (G, BRRs e

J&7/K  Water control (43.76£0. 24)f
Xt Control (43. 62740.28)g

(158.00=41. 53)a

(150. 01%1. 48)b
(149. 004=2. 08)b

(33.

(33.
(33.

6810

5540.
480.

. 68)b

3Db
35)b

(568.

(524.
(518.

3274-15. 34)cd

64+8.35)e
35+1.90)e

9. 64

1.21
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