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Abstract The occurrence of wheat powdery mildew was systematically investigated in the field in Zepu county of
Xinjiang during the spring of 2012 — 2019, and the epidemic characteristics of wheat powdery mildew were
analyzed. The results showed the disease epidemic curves were the typical single-peak S-shaped curve, and fitted
the Logistic or Gompertz model. Based on these results, the correlations between disease indexes in different
wheat growth stages and 66 meteorological factors were analyzed using Pearson correlation coefficient method.
The main meteorological factors influencing the occurrence and epidemics of wheat powdery mildew, including
mean sunshine duration in late January, mean temperature in late February, mean temperature from early January
to early March and mean sunshine duration from late October to mid-April, were determined. Then, the disease
forecasting models at the flowering stage, early grain-filling stage or middle grain-filling stage were established
using multiple regression analysis method. The results of this study will provide a technical support for the control
of wheat powdery mildew in local regions.
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Fig. 1 The epidemic curves of wheat powdery mildew in Zepu county of Xinjiang during the spring
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Table 1 The epidemic dynamic models of wheat powdery mildew in Zepu county of Xinjiang during the spring

Ay BEMATEAS AL R? M
Year Spring epidemic dynamics model Statistical significance
S Logistic #7 x=1/[1+53. 054 (e0-158)] 0. 987 P
Gompertz #57 a=-exp[ —3. 990exp(—0. 062¢) ] 0. 982 *RK
2013 Logistic 15 %1 x=1/[1+63.103(e - 176:)] 0. 842 *%
Gompertz 15 %) x=exp| —4. 160exp(—0. 0672) ] 0. 934 *x%
2014 Logistic 57 x=1/[14-302. 030(e=0-190)] 0. 970 *HK
Gompertz 51 x=exp[—5. 714exp(—0. 0582) ] 0. 962 %%
2015 Logistic &/ x=1/[14+106. 527 (e~ 0-134)] 0.914 KXH
9 - e
Gompertz f5 7] x=exp| —4. 678exp(—0. 0492) ] 0. 987 *x%
Sl Logistic #7 x=1/[1+48. 020(e0-164)] 0.982 P
Gompertz #57 x=-exp[ —3. 892exp(—0. 0812) ] 0. 946 *RK
2017 Logistic 15 %1 x=1/[14168. 492(e0-1501)] 0. 961 KKK
Gompertz 15 %] x=exp[ —5. 133exp(—0. 0582) ] 0. 939 *x%
2018 Logistic 5/ x=1/[1+43 332. 333(e~0-2411)] 0. 800 *
Gompertz 571 x=exp[—8. 112exp(—0. 0632) ] 0. 950 %%
2019 Logistic &/ x=1/[144 999(e0-284)] 0. 849 *%
Gompertz f5 7] x=exp| —8. 517exp(—0. 0732) ] 0.973 *x%
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Table 2 Correlations between meteorological factors and powdery mildew disease index during different wheat growth stages

AR RE (D K P A
Correlation coefficient () and P value
i ] [LHTF o o e e s S
Time Meteorological factor S8R Y) Lﬁ«ééfé%ﬂ/ﬁﬁﬁ [FE 5L Y SHER RS R AL Y
With disease index Y} With disease index Y5 With disease index Y3 at the
at the flowering stage at the early grain-filling stage middle grain-filling stage
10 A H#4) R r=—0.671,P=0.215 r=—0.175,P=0. 778 r=—0. 434, P=0. 466
Mid-October ST A TR 5 r=0. 637, P=0. 248 r=0. 304, P=0. 619 r=0. 304, P=0. 619
P15 H R R[] r=—0.495,P=0. 397 r=0.212,P=0. 732 r=0. 097, P=0. 877
10 A 4] P r=0. 267, P=0. 664 r=—0. 451, P=0. 446 r=—0. 369, P=0. 542
Late October S AE X r=0.571,P=0. 315 r=0. 534, P=0. 354 r=0. 485, P=0. 408
S35 H AR S [ r=—0.782,P=0.118 r=—0. 638, P=0. 247 r=—0.725,P=0. 165
11 A kf) P4 r=—0.078,P=0. 884 r=—0.502, P=0. 311 r=—0.367,P=0. 474
Early November S AR G B r=0. 296, P=0. 568 r=0. 005, P=0. 993 r=0. 004, P=0. 994
-5 H R[] r=0. 049, P=0. 927 r=0. 316, P=0. 542 r=0.174,P=0. 742
11 HHhfy AR 7=0.216,P=0. 680 r=0. 583, P=0. 225 r=0.513,P=0. 298
Mid-November YA R r=0.117, P=0. 826 r=—0. 264, P=0. 613 r=—0. 271,P=0. 604
34 H R[] r=0. 392, P=0. 442 r=0. 489, P=0. 326 r=0. 557, P=0. 250
11 AT SEES R r=0. 582, P=0. 226 r=0. 300, P=0. 563 r=0. 320, P=0. 537
Late November Y AE T B r=0. 045, P=0. 933 r=0. 418, P=0. 410 r=0. 266, P=0. 610
SEF4 H BE A [E] r=—0. 680, P=0. 137 r=—0. 817, P=0. 047 r=—0. 869, P=0. 025
12 A kA S r=0. 258, P=0. 622 r=0.492,P=0. 322 r=0. 463, P=0. 355
Early December LA HH TR 5 r=—0.118,P=0. 824 r=—0.212,P=0. 687 r=—0.241,P=0. 645
S5 H &S] r=—0.137,P=0. 796 r=0. 057, P=0. 915 =—0. 001, P=0. 998
12 A #hA) P2 r=—0. 562, P=0. 246 r=—0.169, P=0. 749 r=—0. 269, P=0. 606
Mid-December S YA 7=0. 007, P=0. 990 r=—0.056,P=0.916 r=—0.116,P=0. 827
F-¥ H BER ] r=—0.375,P=0. 464 r=—0.287,P=0. 581 r=—0. 343, P=0. 506
12 44 P4 r=0.377,P=0. 461 r=0.617,P=0. 192 r=0. 563, P=0. 245
Late December YA r=—0.662,P=0. 152 r=—0.574,P=0. 234 r=—0.664,P=0. 150
- H R[] r=0. 292, P=0. 575 r=0.151,P=0. 775 r=0. 209, P=0. 692
14 k4 AR r=0.771,P=0. 072 r=0. 877, P=0. 022 r=0. 846, P=0. 034
Early January YA R r=—0. 744, P=0. 090 r=—0.418,P=0. 410 r=—0.472,P=0. 344
34 H AR ] r=0.196,P=0. 710 r=—0. 280, P=0. 592 r=—0.175,P=0. 741
1 A sy -2 7=0. 630, P=0. 180 r=0.219,P=0. 677 r=0. 336,P=0.515
Mid-January S B FE K r=—0.532,P=0. 277 r=—0.126,P=0. 812 r=—0. 225,P=0. 669
SEF4 H RE A [E] r=—0. 089, P=0. 867 r=—0.416,P=0. 412 r=—0. 436, P=0. 388
1 A XA r=—0. 072, P=0. 892 r=—0. 085, P=0. 872 r=—0. 053, P=0. 921
Late January LA AH TR B r=0.149, P=0. 778 r=—0.313,P=0. 547 r=—0.274,P=0. 599
-3 H R [ r=—0. 926, P=0. 008 r=—0.918,P=0. 010 r=—0. 943, P=0. 005
2 A LA SRR r=—0.075,P=0. 888 r=0. 165, P=0. 755 r=0. 197, P=0. 708
Early February S AR R B r=0. 140, P=0. 792 r=0. 202, P=0. 701 r=0.161,P=0. 760
VX H BER ] r=0. 004, P=0. 994 r=—0.277,P=0. 595 r=—0.242,P=0. 643
2 A ) SEHS IR r=0. 075, P=0. 888 r=0. 231, P=0. 659 r=0. 277,P=0. 595
Mid-February S AR G B r=—20.356,P=0. 489 r=—0.257,P=0. 624 r=—0.319,P=0. 537
S35 AR s ] r=—0.441,P=0. 381 r=—0.747,P=0. 088 r=-—0.695,P=0. 126
2 HTA TR r=0. 891, P=0. 017 r=0.672,P=0. 143 r=0.747,P=0. 088
Late February YA R r=—0.432,P=0. 393 r=—0.278,P=0. 594 r=—0. 330,P=0. 522
-5 H RS ] r=0. 742, P=0. 091 r=0. 755, P=0. 083 r=0. 749, P=0. 087
3 H kA AR r=0. 666, P=0. 149 r=0.522,P=0. 288 r=0. 628, P=0. 182
Early March S B FE K r=—0. 437, P=0. 386 r=—0. 287,P=0. 581 r=—0. 347, P=0. 500
SEFS H RE B [E] r=—0.385,P=0. 451 r=—0.597,P=0. 211 r=—0. 459, P=0. 360
3 H ) SER SR r=0. 046, P=0. 931 r=—0. 296, P=0. 569 r=—0.138,P=0. 794
Mid-March ST YA AR B r=—0. 244, P=0. 642 r=0. 141, P=0. 789 r=0. 027, P=0. 959

25 H BRI [A]

r=—0.751,P=0. 085

r=-—0.621,P=0.189

r=—0.643,P=0.168
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Correlation coefficient () and P value
T LR S Y SRR Y S
Time Misiicorsllomiel Factior i GEL 1 (. WOIHIRTEFEEL Y 'ﬁ{%;ﬁmﬂ}q%%*ﬁ!ﬂ Y3
With disease index Y With disease index Y With disease index Y73 at the
at the flowering stage at the early grain-filling stage middle grain-filling stage

3 HT A SRR r=0.297,P=0. 568 r=0. 279, P=0. 593 r=0. 390, P=0. 445
Late March XA AR B r=—0.552,P=0. 257 r=—0. 362, P=0. 481 r=—0. 480, P=0. 335
S35 H AR ] r=—0.124,P=0. 815 r=—0.507, P=0. 304 r=—0.369,P=0. 471
4 H kA SEHS IR r=0. 001, P=0. 999 r=—0. 283, P=0. 587 r=—0. 300, P=0. 563

Early April SRR r=0. 535, P=0. 274 r=0. 843, P=0. 035 r=0. 804, P=0. 054
S35 H AR s [ r=—0.732,P=0. 098 r=—0.812,P=0. 050 r=—0. 846, P=0. 034

4 H g SEHA IR r=0. 681, P=0. 137 7=0. 697, P=0. 124 7=0. 805, P=0. 053
Mid-April YA r=—0.161,P=0. 760 r=—0.119,P=0. 823 r=—0.130,P=0. 806
SEF4 R[] r=—0.711,P=0.113 r=—0.645,P=0. 166 r=—0.567,P=0. 240

4 A TSR r=0. 232, P=0. 659 r=0. 180, P=0. 733 r=0. 269, P=0. 606

Late April SRR r=0. 047, P=0. 929 r=0. 349, P=0. 498 r=0.407,P=0. 423

34 H R [ r=0. 039, P=0. 941 r=0. 066, P=0. 901 r=0.211,P=0. 689

5 H k) SESR - r=0. 552, P=0. 256 r=0.527,P=0. 282
Early May ST XA R = r=—0.493,P=0. 320 r=—0.412,P=0. 417
34 H R i = r=—0.257,P=0. 623 r=—0. 232, P=0. 659

5 Hhfy S — = r=0.319,P=0. 537

Mid-May S A A o — — r=0. 029, P=0. 956
34 H HE S Ji] — = r=—0. 436,P=0. 388
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Table 3 The wheat powdery mildew forecasting models in Zepu county of Xinjiang

oA 7Y
Forecasting model

MEAI L
Model parameter

Y1=4.592—0. 705X, +0. 522X ,R*=0. 935, P=0. 017

Y,=52.267+1.109X; —6. 986X ,R?=0. 878, P=0. 043

Y1 i e A . X O 1A AR H R IEL, X2 Oy 2 AR f) R G
Y JoE AN EG X0 1A A -8 A BRI AGR. X2 S 10 A TR A

—4 H o H)F-4 B e

Y3=117. 416-+3. 136X, —14. 814X, ,R*=0. 891,
P=0.036

Ys SRR R 1R 8. X0 O 1 A B —3 H EAESAE. X2 O 10 AT A
—4 A H AR E R

3 Sip5iie
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