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Dynamics of disease and sporangium quantity, key factors analysis of grape downy
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Abstract; Grape downy mildew is a major disease on grapes in Tianshui area. To clear the temporal dynamics of
sporangium quantity and disease, the key factors to the disease initial occurrence, sporangia of Plasmopara
viticola dispersal were observed using the spore—trapping machine and the disease state were investigated dur-
ing the grape growing season in Tianshui area. At the same time, meteorological data were recorded in the field
by automatic microclimate recording instrument. The results showed that the sporangium of P. wviticola in
Tianshui area was generally observed around the beginning of July. If conditions were suitable, it would be the
quickly spreading period from late July to late August., and would enter the rapid decreasing period after Sep-

tember. The disease in the field initially occurred in the early or middle July, and reached its peak in the middle
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or late August when the conditions were suitable. Disease began to appear about 7 d after the sporangia of P. witicola
were detected in the field, and there was a significant positive correlation between the disease index and the
number of sporangium. The grape downy mildew is closely related to the meteorological factors of tempera-
ture, relative humidity, and rainfall, effective rainfall is the key factor to disease initial occurrence and sprea-
ding.
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Fig. 1 The number of sporangia and disease epidemic

pattern in 2013—2015 in Tianshui area
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Table 1 Correlation between sporangium number of P. viticola

and disease index after 7 days in Tianshui

Ay Year 3 R B Correlation coefficient I 3 14 Significance

2013 0.809~* 0.003
2014 0.922~ 0. 000
2015 0.944~ 0. 000

TE: % FRIRTE 0,05 K AR,

Note: * indicates a significant correlation at the 0. 05 level.
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Fig.2 Meteorological data of consecutive 20 days before the initial occurrence of downy mildew in 2013—2015
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Table 2 Analysis of major meteorological factors before downy mildew initial occurrence in 2013—2015

s} ) WiH [ 8] 395 % 4 % H 3 Initial occurrence date of disease
Time Ttem 2013-07-05 2014-07-11 2015-07-26
i & RT 10 d -3 E Average temperature (°C) 22.9(21.3~24.4)  22.5(17.7~25.5)  26.0(20.9~30.0)
10 days before - #FHXHE  Average relative humidity (%) 77.5(62.0~89.4)  74.7(64.0~93.1)  54.9(36.4~76.9)
disease occur- 10 d &tk Accumulated rainfall in 10 days (mm) 22.6 162. 8 23.4
rence .
[ 7K KEL Days of rainfall (d) 6 6 5
5 &R 20 d SR Average temperature (°C) 22.1(18.0~24.4)  22.3(17.7~25.5)  25.2(19.7~30.0)
20 days before  SERAIXHE B Average relative humidity (%) 79.4(62.0~96.9)  71.8(53.1~93.1)  59.7(36.4~80.7)
disease occur- 20 d Bif[%&/KH Accumulated rainfall in 20 days (mm) 181. 2 178.2 33.8
rence !
[ 7K K%L Days of rainfall (d) 12 9 9
Bk & 10 mm DA F K EL Days with rainfal =10 mm (d) 4 4 1
f& K& 20 mm LA F A9 K%L Days with rainfal =20 mm (d) 2 2 0
#ESE 2 d BEKiE 10 mm LA E Continuous 2 d rainfallZ=>10 mm (¥X time) 2 2 0
B4 2 d /KR 20 mm LA I Continuous 2 d rainfall=20 mm (¥X time) 1 1 0

3 itig

A FREWNIE T 2PN F  E ARG AR, — B &, Ho It B0 8 B e, AR 2 1 R K o s LT
GEHE VRN R VR B0 Bk 3 R0 R LR N RAT B — A PR T T R R 0 R I TR A AR A
WEFE HA T e 9 9 BB A X T 200 T I K AR AT A T oy EEE AT S R P X T AR R T S 1
[RLJ 175 9 AR S PRI S0 o A A B 3 R T T S A BT 5 T A8 780 R B o 2B A8 s A T TR I A A S
L T T T A0 A R A A T RS 2 T R R B R DG HEAT BT Y A R R T R IR
AW FE A5 R A W] 4 R TR AR T T B g TR B R A A O, BRIV A PR T R B 7R R B 0 i
15 S GHTINE X 5 H A F T4 R — 2, WA RS NE T 20 E BRSOk e — AR F
HEAT 2 R AR YL L W AR K R R R R A R KA RIRAT R R R Y M 3 AR SRR M X A 4
FREEI I 2 A DUR A B /KO S T R 8 0 ) & B B R IR 77 i 53 A O PR 45 R — B, (R F Y
Ko A AT SR I — A EEAR MR AR R L 52 A A B AP R AR SRR 2 I R AR R A 4 R R 2 U
B 60 5~ it g 2H ZR7E M b R AT B A 7 i I e DX ) LR 22 A 25 AR R T v 1 i R R A O AR ) AR ok
TR 0740 i AR sl 1 5 5 R PR e, 7 7 S 50 O AR B R AR BT S AR RL o AT 5T rh s DX
A AR IR 12 °C 4 Z 0 40 AN P L A g 3 A £ 4 YR A Y0 S 22 R A L 4 4 R R 2 O T XY
TR A R AR PR A SE R A Pl P AR T O B SR — BB AR R R A KR

|



196 ACTA PRATACULTURAE SINICA(2020) Vol. 29,No. 5

4 Hi

ABEFELRG ST T RIKHLIX 2013 — 2015 454 245 AE 1 09 2 A 4 12 380 19 60 1~ 28 250« F D)9 1 722 A G 0 2 >
AR R EW KK X A AN AT RG W — Bk 7 AMAESL G4 NEE. 7T ATAESAT
AR HORT .9 H LUG 3 AP SR W RS ERA B 7 A Lo a), RS E R 8 H H R A AR R .
A P[] G 000 380 75 8508 DA AT )5 7 d A2 A I TRD T 4R D 3890 6 B0 BE L MU 58 IR R I B R W R 1 R S R
PR T B0 i 2 0 R OGS A A R R Y kR SR R KRR A DI SC, S H IR E 22 °C
feti LW R FEKE 30 mm DL EJFHZEDA —REKERT 10 mm B RAGEFEE 10 d RiHREKE 20
mm PLE L BRI 50 % DL B REK B, BB 08 o] & 2E L i SEAT TR . A S P A) B /K i 150 mm DL
b HEZE 2 dFEKERT 10 mm RSB 2 REGELL 2 d FFEKERT 20 mm B RSSF B 1K, 5%
TR A S S I G N R B SR I A R i 4 T 2O R ARSI SR AT S KK SR RN AR A b DX 4 7 Y
U A B G RS

5 % 3Lk References:

[1] Zhao K H. A color atlas of grape diseases and pests. Beijing: China Agriculture Press, 2006: 6—11.
A A R R Jeat: ROl R, 2006 6—11.

[2] Sun Z]. Chinas viticultural area has reached 552000 hectares. China Fruit Industry Information, 2012, 1(29): 53.
PNIRZE. b A A R I A E 35 55. 2 T AL P EREAR B, 2012, 1(29) . 53.

[3] Kang T L, Zheng P S, Wang Y L. History, current situation and future development trend of grape cultivation in Gansu. Chi-
nese and Foreign Grapes and Wine, 2009, (5):. 77—79.
FER 2, IR, EHF. HA AR po or o BUIR S ook K e H. AN A 5B AT . 2009, (5): T7T—T79.

[4] Burruano S. The life-cycle of Plasmopara viticola cause of downy mildew of vine. Mycological, 2000, 14(4); 179—182.

[5] Xiao W Q. The occurrence and comprehensive prevention of grape downy mildew. Fujian Agricultural Science and Technolo-
gy, 2010, (1): 58—59.
HNE. WaBREmNEESSEENR. AL A, 2010, (1): 58—59.

[6] Zhang Z P, Huang J G, Tian L. The incidence and control measures of grape downy mildew. Modern Agricultural Science and
Technology, 2009, (4): 113—115.
TRV, B E, WAL, A AR R 0 R R AL R B A . AR R . 2009, (4): 113—115.

[7] LuZ W, Wang P, Liu D C, et al. Symptoms and integrated control techniques of grape downy mildew. Deciduous Fruit
Trees, 2010, 42(3): 35— 36.
B, TS, X, S5 AR AR AR LA PR R, R, 2010, 42(3) . 35— 36.

[8] Liu X, Liang M, Wang Y, et al. Biological characteristics and pathogenicity of grape downy mildew in different regions.
Northern Horticulture, 2013, (6): 119—122.
X, &, EMH, % [ M D% 56 20 AR o AR R BoR DT sE. AL 2, 2013, (6): 119—122.

[9] JiLL, LiHQ, Han H W, ez al. Resistance of different grape varieties to Plasmopara viticola. Xinjiang Agricultural Sci-
ences, 2010, 47(12): 63—68.
HOEE . ARUGOR, AR, AR, AN R AG SRR G FE AR BT K. BT BR A, 2010, 47(12): 63—68.

[10] LiY]J, YuL M, ShiJ. The resistance of grape varieties to downy mildew and the effects of leaf exudates on the germination
of zoosporangia. Agricultural Science Research, 2008, 29(1). 25—27.
ZEWAE . dror B, SIS RO R S 0 B B R i I i s T R B & R . RO RREBF 5T, 2008, 29(D) !
25—217.

[11] Wang CM, Guo] G, Qi Y H, et al. Resistance of different table grape varieties to downy mildew. Northern Horticulture,
2013, (9): 142—145.
FAEY, AR, Yoka, . AR SR A A REROPTE L. LR Z, 2013, (9): 142—145.

[12] Xu H X, Zhu J L, Chang Y Y. Study on resistance of grape varieties to downy mildew. Chinese and Foreign Grapes and
Wine, 2004, (2): 30—33.
TREE, R, WKL, AR FEER LR, P AME A S A, 2004, (2): 30—33.

[13] Liu HN, Wu G Y. Zhao Y H. Identification of downy mildew resistance of several table grape varieties. Journal of Yangtze
University (Natural Science Edition), Agricultural Science, 2007, 4(6): 19—22.
X7, RITF, REE. JUAHEERA AR RIE NS, KILKA =R A RBEND R4, 2007, 4(6): 19—



29 4 5 W B 2 4] 2020 4 197

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

22.

Li H, Guo M H. Progress in prediction model and warning technology of grape downy mildew. Chinese Agricultural Science
Bulletin, 2005, 21(10): 313—2316.

Zehe, SRWING. A 2 FR  TOUARE R  TRUE BOR BT S . P AR 2F @ AR, 2005, 21(10): 313—316.

Gu B G, Wang J Y, Wu X P, etal. Guidelines for the field efficacy trials (ID. Beijing: China Standard Press, 2004: 409 —
413.

AR, Eak, RPF, & RGEBGROLIAED (D, Jbnt: HERME SR, 2004 409—413

JHLL., L HQ, Ren Y Z, et al. Dynamics of sporangium diffusion of Plasmopara viticola and its correlation with disease
incidence in vineyard. Journal of Fruit Science, 2012, 29(1): 94—98.

NI, R, L, SF. WA AR R A TR Y A KT AR AR e SRR, 2012, 29(1): 94—98.
Ma Y Q, Qian Q L, Liu C M, etal. Analysis of the relationship between the occurrence of grape downy mildew and meteor-
ological conditions in Xianyang area. Chinese and Foreign Grapes and Wine, 2008, (5). 35—37.

EER, T-3m . X R, S5, 5 PH M DX 2 FR A 19 A AE L 5 KRR R . AN 5 A . 2008, (5): 35—
37.

Zhao P, Sun D M, Ma W D. The meteorological conditions analysis of grape downy mildew in Manasi County. Hebei Agri-
cultural Science, 2008, 12(3): 67—68.

AR, PhBCT, B TLAR. 3T I B A A R O A A YRR AR . W RAR AL R4, 2008, 12(3): 67— 68.

Vercesi A, Tomaghi R, Sant S, ez al. A cytological and ultrastructural study on the maturation and germination of oospore
of Plasmopara viticola from overwintering vine leaves. Mycological Research, 1999, 103: 193—202.

Zhou Y L, Huang Y L, Duan X Y. Methods and techniques of monitoring of plant pathogens. Plant Protection, 2007,
33(3): 20—22.

JgEAR, BAIE . BrEE. AHY A I 7 R RS, 2007, 33(3): 20—22,

Xiao Y Y, Ji B H, Yang Z W, et al. Epidemic and forecast of plant disease. Beijing: China Agricultural University Press,
1998: 85—95.

M, RO, 2, S MR EFERATSE. Jbat. b ER RS A, 1998 85—95

Men G Y, Ji L L, Zhang T, et al. Correlation between conidial dispersal dynamics of uncinula necator and disease state in
vineyard. Xinjiang Agricultural Sciences, 2010, 47(5): 941 —946.

FIOEHE . I, K. L WA AR AT A S RS A S PERT Y. B AL R A, 2010, 47(5): 941—946.
Wang X Y, Huang J. Xia F. etal. The occurrence law and measurement method of grape downy mildew. Anhui Agricultur-
al Science Bulletin, 2006, 12 (2). 120—121.

Em B, WA, BER, E R RN R A R T . BRI AR, 2006, 12(2): 120—121.

YuSY, FuJF, LiuCY, etal. Epidemic temporal dynamics of grape downy mildew and its meteorological influencing fac-
tors in Shenyang, Liaoning. Journal of Plant Pathology, 2016, 46(4). 529—535.

TEG, MR, XU, S, P P DR 4G 76 B AT B ) 2 S R R R W R T A AT, R LR, 2016, 46(4)
529—2535.

LiBY, YuX L, ShiJ, eral. Related factors analysis of grape downy mildew initial occurrence. Chinese Agricultural Science
Bulletin, 2019, 35(9): 28—33.

ZEGEME, T AT, SF. A FE AW H W) IG KA OCE R 0. P ERESE A, 2019, 35(9): 28—33.



