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Pathogen identification and forecasting model construction of cucurbit powdery
mildew in greenhouse in Ningxia
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(1. Department of Plant Pathology, College of Plant Protection, China Agricultural University, Beijing 100193, China;
2. College of Agriculture, Ningxia University, Yinchuan 750001, Ningxia Hui Autonomous Region, China)

Abstract: In order to determine the pathogen of cucurbit powdery mildew in Ningxia, the sample of cu-
curbit powdery mildew were collected from pumpkin, cucumber and melon leaves to amplify their ITS
sequences and construct phylogenetic trees using a neighbor-joining method. Meanwhile, spore traps
were used to monitor the number of airborne conidia of melon powdery mildew in greenhouse. The rela-
tionship among environmental factors, the number of airborne conidia and the disease index was ana-
lyzed to develop a prediction model of this disease. The identification results showed that the pathogen
of cucurbit powdery mildew was primarily determined to be Podosphaera xanthii. The number of air-
borne conidia of melon powdery mildew were released largest from 12: 00—16: 00, accounting for
34%-81% of total amount of conidia within 24 h, and least between 20: 00—08: 00. Conidial release
was related to the light as the correlation coefficient was 0.602. The disease index was most related to
the standard accumulated temperature, the standard accumulated moisture, the accumulated number of
airborne conidia between 08: 00—12: 00 four days ago and the number of airborne conidia between
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12:00—16: 00 four days ago and their correlation coefficients were 0.935, 0.938, 0.956 and 0.921, re-

spectively. A prediction model of melon powdery mildew in greenhouse was constructed and the stan-

dard accumulated moisture and the number of airborne conidia between 16: 00—20: 00 four days ago

were chosen as predictive variables and the determination coefficient of the regression equation was

0.962, which shows this model occupies preferable practicability.

Key words: cucurbit powdery mildew; ITS sequences; number of airborne conidia; environmental fac-

tors; prediction model
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Fig. 1 Phylogenetic tree of cucurbits powdery mildew pathogen and related strains based on ITS sequences
H4 N1.N2 FIT1 45 %4E A 8K R B JRAIETR . Four isolates named as H4, N1, N2 and T1 were collected from cu-

cumber, pumpkin, pumpkin and melon respectively.
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Fig. 2 Disease incidence and disease index of cucurbit powdery mildew in greenhouses in Yinchuan, Ningxia
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Table 1 Proportion of airborne conidia of melon powdery mildew in various periods between August and September
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in greenhouses in Yinchuan, Ningxia %
H ] Date 08: 00—12: 00 12: 00—16: 00 16: 00—20: 00 20: 00—08: 00
8-05—8-10 26 42 15 17
8-11—8-20 46 34 5 15
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9-01—9-10 11 47 30 12
9-11—9-20 6 81 7 6
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Fig. 3 The increasing tendency of airborne conidia of melon powdery mildew between August and September
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in greenhouses in Yinchuan, Ningxia
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Table 2 Pearson’s correlation coefficient between variables and the disease index of melon powdery mildew in greenhouses

DI SAT SAM CNC CNCl1 CNC3 CNC4 NC3
DI 1.000 0.935" 0.938" 0.928" 0.956" 0.934" 0.952" 0.921"
SAT 0.935" 1.000 1.000"” 0.852" 0.994™ 0.864" 0.897" 0.809"
SAM 0.938" 1.000™ 1.000 0.854" 0.993" 0.870" 0.900™ 0.814"
CNC 0.928™ 0.852" 0.854" 1.000 0.874" 0.985™ 0.994™ 0.945™
CNC1 0.956™ 0.994" 0.993" 0.874" 1.000 0.887" 0.915" 0.827"
CNC3 0.934" 0.864" 0.870" 0.985" 0.887" 1.000 0.992" 0.923"
CNC4 0.952" 0.897" 0.900" 0.994" 0.915” 0.992" 1.000 0.940”
NC3 0.921" 0.809™ 0.814" 0.945™ 0.827" 0.923" 0.940" 1.000

DI: R0 SAT: brifk BEURLE ; SAM: brifk BEURSE ; CNC: 4 d i RAH Tt ; CNCL: -4 d 7 08: 00—12: 00 i}
By AU T CNC3: -4 d I 16: 00—20: 00 I B2 i) S T4t ; CNC4: 1—4 d i 20: 00—08: 00 IR Bz AU T4 ; NC3:
2 -4 K 16: 00—20: 00 B Bl Fi 5 ** 3R 7E0.01 KB HISE, DI: Disease index; SAT: standard accumulated temperature ;
SAM: standard accumulated moisture; CNC: cumulative number of conidia four days ago; CNC1: cumulative number of conidia
between 08: 00 to 12: 00 four days ago; CNC3: cumulative number of conidia between 16: 00 to 20: 00 four days ago; CNC4: cu-

mulative number of conidia between 20: 00 to 08: 00 four days ago; NC3: number of conidia between 16: 00 to 20: 00 four days

ago. **. correlation is significant at the 0.01 level.
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Fig. 4 Comparison between the model-estimated and the

observed disease index of melon powdery mildew in

greenhouse in Yinchuan, Ningxia
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VAR 341 DX A IR R 96 TR 45 R 4 ) L 22 i dfe
FE M s AWFITIE T ITS JEFN Wi B 10 2R 55
BRI R S 1) TR OB 15 278 TR T AN 4G
B 22 e IR RN —28, 5 Lee (2012) BT
ITS J751 J2 28S JP 9 IFsR 45 SR A —8, T A
KB I A IR EAN G —  FEAE R 544 IS (T
85,2016) , ARWFFE TP K B 0 5T RS B A2 R
N 22 PRRESE LR B, — PRI 0 T LA [F]—F (Pérez-
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o EARE 50 Ry B AR A ISR IR0 T 7 0 L e
i, AR 5 ol S IS ORI TS A s T
WIS N ERBEFC U A P, xanthii

RN T I 2 ISR FURY (R A T R, A
FEXT i 2 PRI R399 B 14 28 A A T
BRI TRAE 1 d P SR S50, W (E 4R P e
12: 00—16: 00 BBz , Y 2 v I ok s TR B it
B[ P ) 448 T 45 ' i 88 2 A B 3 T A DG, S5 AR X
TR 5 i 35 HUAA G, iX 5 Byrne et al. (2000) 05T
GERATAE—E I FE S TSN A AOEIE, i H—

FERE P (AT AR AL (B8 I sl D) A A R T R i
BT R RERB ., {3 Adams et al. (1986) i/} 5% & #1
R P PR R A B T 3% 3 PR3 7E I Sphaerotheca
pannosa WL BT, M/NAZ AR TR Erysiphe grami-
nis DC. [T B 510 5 PR s B e I
AT U, Y R X5 P A9 R 6 R I 1 52 i 7 A [ i
JE B A — i B 25 57, TR R R B )
TR S0 1 K R T E I — 5T
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S ARG 38 o A DGR AT B, b o SRR
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