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Study on the population dynamics of leafhopper and its relationship with

the meteorological factors in wine vineyard in Wuwei of Gansu

GUO Yan-dan' ZHANG JinXue' JIAO Xu-Dong® MU De-Sheng' JIN Na' LIU Wei' Li Dong'
DONG Cun—Yuan' (1. Wuwei Academy of Forestry Wuwei 733000 Gansu Province China,
2. Forestry Comprehensive Service Center of Wuwei Wuwei 733000 Gansu Province China)

Abstract: In order to clarify the relationships between the quantitative dynamics of leafthopper population
and climatic factors in wine vineyard orchard of Gansu the population dynamics of leafthopper were
regularly monitored using yellow sticky traps in 2017 to 2018 then their relationship with meteorological
factors were analyzed by correlation analysis regression analysis path analysis principal components
analysis and grey relational analysis. The rusults showed that the leafhopper had four quantitative peaks per
year in wine vineyard there were end of May to early June mid-July first and second ten days of August
and the middle of September. The population number of leathopper was the highest in the end of May to

early June which as the damage key stage. The correlativity results indicated that the population dynamics

(2015kj021) ; ( 18JR2THOO01)
: E —mail: guoyanlan86@ 163. com
Received: 2020 -03 -03; Accepted: 2020 =05 - 18



359

of leathopper were significantly negatively corrlelated to mean minimum temperature ( P =0.0129) mean
highest relative humidity ( P = 0.0465) and high significantly negatively corrleated to mean relative
humidity ( P =0.0031) mean lowest relative humidity ( P =0.0041) . The regression analysis results
described that the population dynamics of leathopper were affected comprehensively by mean minimum
temperature mean relative humidity mean highest relative humidity and mean lowest relative humidity.
The average relative humidity and average lowest relative humidity were the key factors that lead to the
highest inverse and direct effect on the leathopper numbers and the influence of mean minimum
temperature and average highest relative humidity both occurred indirectly through average relative
humidity and average highest relative humidity. The principal components analysis made it clear that the
average relative humidity and mean lowest relative humidity were the main factors which affected 85%
population dynamics of leathopper. The grey relational analysis showed that the key factors were the
average relative humidity and the average lowest relative humidity which the degreeofrelation were
maximum. The quantitative dynamics of leathopper mainly influenced by mean relative humidity and mean
lowest relative humidity.

Key words: Wine grape; leathopper; population dynamics; mean relative humidity; mean lowest relative

humidity; Gansu
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Fig. 1  Occurrence dynamics of leathopper in wine vineyard in 2017 and 2018
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1

Table 1 Correlation analysis of the population dynamics of leafhopper and meteorological factors in wine vineyard

Factors X, X, X, Xy X X X, Y

X, 0.5949**  0.9345** -. 0203 -0.1363  0.3579" 0.2299 -0. 0626
X, 0.8150**  0.6056**  0.3362° 0.3637" 0.4520"*  -0.3807"
X, 0.2038 0.0334 0.3626" 0.3035 -0.1729
X, 0.5082** 0.1310 0.354"  —0.4458**
X, 0. 0647 0. 1873 -0.2632
X4 0.7626**  -0.3090°
X, -0.4334%"

(P<0.05) ** (P <0.01) , Note: " meant the difference was significant at

0.05 level **meant the difference was significant at 0. 01 level.

2.3 (X,) . (X,) .
(Xs)
(Y) (X5) - (X;) 4
(X)) (Xq) (X3) (Y)
(X5) (X))
° ( 2000) .
Y = 331.0207 - 1.3675 X, - 2.4469 X, - ( 2) (X,)
0.2919 X, - 1. 7668 X, (X;)
F 3.7554 ;
(P) 0.0116 <0.05 (X,) ( Xq)
0 (X,)
(X;) . (X,)
(X,) (Xe) (X)
(X;) 4 (X5) °
. (X4)
2.4 (X7)
2
Table 2 Path analysis between leafhopper population dynamics and meteorological factors
Indirect path coefficient
Meteorological Correlation Direct path Total of indirect
factors coefficient coefficient path coefficient X, X, X X,
X, -0. 3807 -0.0553 -0.3255 -0.1902 -0.0184 -0.1169
X, -0.4458 -0.3141 -0.1317 -0.0335 -0. 0066 -0.0916
X -0.4334 -0.0505 -0.2585 -0.0201 -0.0411 -0.1972
X, -0.3090 -0.2586 -0.1748 -0.0250 -0.1113 -0.0385
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2.5 X, >X; >Xs >X, >X, >X >X, 2017 2018
Xy >X, >Xs >X, >X >X, >
(X,) (X)) . X, o
(X,) (X,) 4
o ( 3) ( 5o
58.80%  26.66% 85.46%
2 o
85%
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Table 3 Principal components analysis of population

dynamics of leafhopper and meteorological factors

(X;)
0. 8604 (X,) (%)
0. 7830 Prin Eigenvalue Proportion  Proportion cumulative
(X,) (X,) 1 2.3518 58. 7960 58. 7960
: (X,) 2 1. 0665 26. 6618 85. 4578
(X,) 0. 4076 0. 6603 3 0.3848 9. 6208 95. 0786
(X,) 4 0. 1969 4.9214 100. 0000
( X¢)
-0.5796 o 4
2.6 Table 4 Weight values of climate factor
Factor
2017 ( Xl) N Element 1 2
(X) (%) (X)) X, 0. 7830 0. 4076
(Xs) (Xo) X 0. 6499 0. 6603
(X,) 0. 8204 . ! ’ '
0.8183. 0.8340. 0.9481. 0.8689. 0.8264. Xs 0.7590 ~0.57%
0. 9629 X, >X, >X, > X, >X, X; 0. 8604 -0.3584
>X, >X, 2018
5

Table 5 Grey relational analysis ofthe population dynamics of leafhopper and meteorological factors in wine vineyard

Relation degree

Year X, X, X, X, X, X, X,
2017 0.8204  0.8183  0.8340  0.9481  0.8689  0.8264  0.9629
2018 0.8333  0.8159  0.8349  0.9821  0.9096  0.8290  0.9622
Average 0.8269  0.8171  0.8344  0.9651  0.8892  0.8277  0.9626
4 5 6 1
3
7 N

9 2. 3.4
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Ezythroneura apicahs Nawa

Empoasca vitis

Empoasca biguttula

N 5 - 9
22.8C
5-9 7. 18C
o 7-8
81.37% 22.6%
3
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