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Abstract To explore the effects of different nitrogen application levels on control efficacies of fungicide to wheat
powdery mildew, field experiments on the control efficacies of ethirimol 25% SC (7 active ingredient dosages) to
wheat powdery mildew under normal nitrogen fertilizer level and reduced nitrogen fertilizer level were conducted
during wheat growing seasons in Langfang city, Hebei province in 2016—2017, 2017—2018 and 2018—2019. The
results showed that different nitrogen fertilizer application levels affected the control efficacy of ethirimol 25%
SC. Under the same active ingredient dosage of ethirimol 25% SC, most of the control efficacies under reduced
1/2 or 1/3 nitrogen fertilizer application level (N2) were significantly higher than normal nitrogen fertilizer
application level (N1). A comparative analysis of the relationship models between active ingredient dosages and
discase indexes/control efficacies, as well as the random coefficient regression models at different nitrogen
fertilizer application levels in the three growing seasons were conducted. The results showed that there was no

significant difference in slopes, but significantly different for most of the intercepts of models. 10%, 30% , 50% ,
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70% and 90% quantile models of disease index or control efficacy were established based on the random mixed

effect model, and the control efficacy ranges of ethirimol 25% SC under different active ingredient dosage at two

nitrogen fertilizer application levels were obtained by these quantile models. Meanwhile, the reference table of

the control efficacies and the active ingredient dosages of ethirimol 25% SC under two nitrogen application levels

were established according to the relational models of control efficacy, which can provide a scientific basis for the

rational selection of active ingredient dosages of ethirimol 25% SC in the case of reducing nitrogen fertilizer

application in the fields.
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Table 1 Control efficacies of ethirimol 25% SC on wheat powdery mildew under different nitrogen application levels
R 2016—2017 2017—2018 2018—2019
8 =
T T L o R e, B "
g+ (hm?)~! K- o o, BIREE/ N - L, BiEREE/ % - 0, MR/ %
. . Disease b5k / % . Disease B/ % . Disease Biisk/ %
Active Nitrogen . . Difference . N Difference . N Difference
. dient . index after ~ Control index after  Control index after ~ Control
[UETECIE application .. . of control .. ) of control .. ) of control
dosage of levels fungicide efficacy efficac fungicide efficacy i fungicide efficacy i
> s o y o efficacy o efficacy
fungicide application application application
0 N1 82.04 a — — 80.85 a — — 81.41 a — —
N2 76.11 b 7.18] 79.78 a 1.33] 74.78 b 7.641
30 N1 70.19 ¢ 14,52 1 9. 38 70.85 b 12. 37 i 4.48 72.07 ¢ 10. 99 k 11. 93
N2 62.41 d 23.90 h 66. 33 ¢ 16. 85 h 61.89 d 22.92
60 N1 60. 00 d 26. 86 h 11. 48 65. 85 ¢ 18.55 h 7.36 62. 41 d 23.56 ] 10. 29
N2 50.56 e 38.34 g 59. 89 d 25.91¢g 53.56 e 33.85 1
120 N1 48.15 e 41.37 g 9. 60 57.67 e 28.68 g 6. 50 49, 00 f 39.48 h 8. 69
N2 40. 18 { 50. 97 { 52.41 1 35.18 41.96 g 48.17 g
180 N1 36. 67 f 55.36 e 8.07 40.63 g 49.75 e 7.79 37.52 h 53.66 8. 88
N2 30.00 g 63.43 d 34.34 h 57.54 d 30. 33 i 62.54 e
240 N1 26.67 g 67.54 ¢ 11. 46 28. 00 i 65.37 ¢ 5.91 27.11; 66.52 d 8. 32
N2 17.22 h 79.00 b 23.22 ] 71.28 b 20. 37 k 74.84 ¢
270 N1 16. 11 h 80. 40 b 6.07 21.52; 73.38 b 10. 68 17. 111 78.99 b 6. 65
N2 11. 111 86.47 a 12.89 k 84.06 a 11. 63 m 85.64 a

1) [R)F HAR e T RER R RS 1S R E HLAAE 0. 05 K BB BEESR.

N1 R BUE I A N2 it ZE K. FIE.

The same letter in the same column indicates that there is no significant difference at the 0. 05 level by Duncan’s multiple comparisons. N1 .

Normal regular nitrogen fertilizer level, N2: Reduced 1/2 or 1/3 nitrogen fertilizer level. The same as follows.
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Table 2 Multiple factor analyses on disease indexes of wheat powdery mildew to different active ingredient dosages of

ethirimol 25% SC under different nitrogen application levels

A B KJE Source of variation DF SS MS F P

AbFE Treatment 43 61 590. 12 1 432. 33 564. 79 <C0.000 1
JitiE CA) Nitrogen application levels 1 1417.09 1417.09 558. 79 <0. 000 1
4 (B) Years 2 533. 56 266. 78 105. 20 <C0.000 1
JitiZ (C) Active ingredient dosage of fungicide 6 59 221. 74 9 870. 29 3 892. 04 0. 000 1
AxB 2 34. 98 17.49 6. 90 0.001 7
AxC 6 33.29 5.95 2.19 0.052 3
BxC 12 241. 88 20. 16 7.95 <20. 000 1
AxBxC 12 61.53 5. 13 2.02 0.032 2
X4 Block 2 46. 05 23.02 9. 08 0. 000 3

%7 Error 82 207. 95 2.54

BAR 5 Total variation 125 61 798. 08
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Table 3 The relationship models between disease indexes or control efficacies and active ingredient dosages of ethirimol

25% SC under different nitrogen application levels in three wheat growing seasons

AR /R K- < g

> X i T e R A

Years/Nitrogen : .
. Models of disease index

application levels
2017N1 y=77.450 3—0. 224 8x,R2=0. 970 7, P<0.
2017N2 y=69. 713 9—0. 222 7x,R?=0. 973 1, P<0.
2018N1 y=179.697 7—0. 213 92,R?=0. 991 2, P<0.
2018N2 y=76.503 0—0. 229 6x,R?=0. 983 6, P<0.
2019N1 y=78.506 3—0. 225 5x,R?=0. 987 1, P<0.
2019N2 y=69. 841 2—0. 216 0x,R?=0. 984 1, P<<0.

Bigye !
Models of control efficacy
000 1 y=0. 256 1x+9. 254 7,R?=0. 982 1, P<C0. 000 1
000 1 y=0. 265 6x+13. 844 5,R?=0. 987 8, P<C0. 000 1
000 1 =0. 260 0x+2. 349 6,R*=0. 988 1,P<0. 000 1
000 1 y=0.274 7x+6. 751 7,R?=0. 981 5, P<C0. 000 1
000 1 y=0. 265 5x+5. 879 0,R?=0. 988 5, P<C0. 000 1
000 1 y=0. 267 7x+10. 874 9,R?=0. 994 9, P<C0. 000 1

X3 3 BT BT (4 R RN AR R AT LA AT Y
SERFH LR D L2 FhENEIE A T 2R RS
o 5 i A5 B 2850 1) D% R A B HL AR S8 A A JBE I 4R BiE
(3570 B B 25 5 F (4% 0. 00 F 3. 65 Z ], P {
FE0.063 7 %) 0. 952 2 Z[a], Fret 255 & 51

FEBOE ZBA B ARFE7E 2017 4E — 2019 4F N1,N2
PR KT LA B Rt A58 AL (R R BE AE 2017 4F —
2019 4% N1 KF T i &2 540 Hah 2R it 5
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Table 4 Comparative analyses of the relationship models between disease indexes or control efficacies and active ingredient

dosages of ethirimol 25% SC under different nitrogen application levels

FELE LY Ay W15 FE %L Disease index Biizf Control efficacy

Model comparison £} Slope i Intercept A% Slope HEE Intercept

2017N1—2017N2 F=0.03,P=0.862 7 F=39.63,P<C0.000 1 F=0.70,P=0.408 9 F=36.27,P<<0. 000 1
2018N1—2018N2 F=3.65,P=0.063 7 F=39. 81, P<0. 000 1 F=1.55,P=0. 222 0 F=39. 36,P<C0. 000 1
2019N1—2019N2 F=1.21,P=0.278 7 F=178.16,P<0. 000 1 F=0.06,P=0.805 3 F=50. 34, P<<0. 000 1
2017N1—2018N1 F=1.17,P=0. 286 5 F=13. 80,P=0. 000 6 F=0.12,P=0.733 2 F=41. 90, P<<0. 000 1
2017N1—2019N1 F=0.00,P=0.952 2 F=0.89,P=0. 350 6 F=0.70,P=0.409 0 F=3.97,P=0.054 7
2018N1—2019N1 F=2.36,P=0.132 6 F=12.97,P=0. 000 9 F=0.30,P=0.588 0 F=24.29,P<0.000 1
2017N2—2018N2 F=0.41,P=0.526 1 F=31.54,P<0. 000 1 F=0.58,P=0.453 5 F=29.72,P<<0.000 1
2017N2—2019N2 F=0.40,P=0.530 0 F=0.94,P=0. 337 8 F=0.05,P=0.819 1 F=12.15,P=0. 001 4
2018N2—2019N2 F=2.17,P=0. 148 7 F=28.78,P<C0.000 1 F=0.45,P=0. 508 9 F=10.96,P=0.002 3
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Fig. 1 Quantile models between the active ingredient dosage of ethirimol 25% SC and wheat powdery mildew

disease indexes or control efficacies based on the mixed model
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Table 5 Calculation results of 10%, 30%, 50%, 70% and 90% quantile models based on a mixed model

of disease index or control efficacies

ZRAHORSI R /g - (hn) i At/ %
Active ingredient dosage Disease index Control efficacy

of fungicide 10% 30% 50% 0% 90% 10% 30% 50% 70% 90%

0 66.78  70.03  72.29  74.54  77.79 - — - - —

30 60.12  63.37  65.62  67.88  71.13  10.70  13.90  16.11  18.32 21. 51

60 53.45  56.71  58.96  61.21  64.46  18.65  21.84  24.05  26.26 29. 46

120 40.13  43.38  45.63  47.89  51.14  34.54  37.74  39.95  42.16 45. 35

180 29.80  33.05 35.31  37.56 40.81 50.44  53.63  55.84  58.05 61. 24

210 23.14  26.39  28.64  30.90 34.15 58.39  61.58  63.79  66.00 69.19

240 16.48  19.73  21.98  24.23  27.49  66.33  69.52  71.73  73.95 77. 14

270 9.81  13.07  15.32  17.57  20.82  74.28  77.47  79.68  81.89 85. 08

300 3.15 6. 40 8.66  10.91 14.16  82.23  85.42  87.63  89.84 93.03

*®6 FHALEAKTET 25%CEERFH
e hEBMBENRASER
Table 6 Reference table for the active ingredient dosages
of ethirimol 25% SC against wheat powdery mildew under

two nitrogen application levels
BG4/ % Control efficacy

2 A RN ST =/
g+ (hm?) !
Active ingredient

1E B RN P st AL K (1/2~2/3)
Normal nitrogen Reduced nitrogen
fertilizer level(1/2—2/3)

dosage of fungicide  fertilizer level

O - -
30 10. 15~16. 94 14. 99~21. 81
60 17.95~24. 62 23.23~29.78
120 33. 55~39. 99 39.72~45.72
180 49. 15~55. 35 56. 20~61. 65
210 56. 95~63. 04 64. 44~69. 62
240 64. 75~70. 72 72.68~77.59
270 72.55~178. 40 80. 92~85. 56
300 80. 35~86. 08 89.16~93. 52
3 GiSitie
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