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A new method to predict thefirst population
peak of the tea green leafhopper

JIANG Hong-Yan'™ CHEN Shi-Chun' BAI Xian-Li* ZHAO Feng-Hua® HUANG Hai*
LIAO Shu-Ran' CHEN Ting-Xu' PENG Ping' WANG Xiao-Qing'
(1. Tea Research Institute of Chongqing Academy of Agricultural Sciences, Chongqing 402160, China; 2. Tea Science and Research
Institute of Guangxi, GuiLin 541000, China; 3. Xinyang Academy of Agricultural Sciences, Xinyang 464000, China;
4. Anqing Agricultural Technology Extension Center, Anqing 246007, China)

Abstract [Aim] To develop an accurate prediction method suitable for local conditions and thereby improve the prevention
and control of the tea green leathopper (Empoasca onukii), a major pest of tea in all tea-growing regions of China. [M ethods]
We conducted long-term investigations of leafhopper density in representative tea gardens in four major regions. Based on
climate data and the population dynamics of the species (2011 to 2017), we used a fuzzy comprehensive evaluation method to
develop a prediction method for the first population peak of leathoppers in each region. A Web-based monitoring and early
warning platform for tea plant diseases and insect pests was also established. [Results] This study identified the occurrence

patterns of tea green leafhoppers in four representative tea-growing areas from 2011 to 2017. This species generally had either
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single, or double, peaks of abundance. The first peak was usually between May and July, which was the most severe period of

crop damage in a year. By identifying key factors influencing the overwintering population, and analyzing meteorological data

(specifically, the average February temperature and the sum of the lowest temperatures from December to February), we

developed both a prediction method and an early warning platform for the first peak of abundance of this pest. Testing this

method with actual leathopper abundance data from 2018 to 2022 indicates that it has an overall accuracy rate of 83.64%.

[Conclusion] The new early warning method has high accuracy and the early warning platform provides various services,

including data analysis, data transmission, query sharing, and early warning of peak abundance. Tea management departments

and agricultural technicians can promote the use of this method for predicting and forecasting peak abundance of the tea green

leafhopper.

Key words Empoasca onukii; occurrence dynamic; early warning; application
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Tablel Probability value of occurrence degree of
Empoasca onukii under different discriminant conditions

R (%)

LSRRy Probability value (%)

Combination of

impact factors e gk &

Light Medium Heavy

T +T4+T; 63 20 17
T +T4+Tg 33 49 18
T +T4+Ty 30 47 23
T +Ts+T, 28 60 12
T +Ts+Tg 25 63 12
T +Ts+To 11 32 57
T +Ts+T; 30 50 20
T +Te+Tg 33 31 36
T +Te+To 20 32 48
Ty +T4+T; 35 53 12
T+T+Tg 18 31 51
Ty +T4+Ty 17 35 48
THTHT, 33 45 22
T+Ts+Tg 28 31 41
T, +Ts+To 29 22 49
THTHT, 24 45 31
T+Te+ Ty 11 31 58
Ty +Ts+Ty 5 34 61
THTHT, 14 28 58
T+T+Tg 11 29 60
T3+T4+Ty 17 16 67
THT+T, 26 22 52
T3+Ts5+Tg 15 25 60
T3+Ts5+Ty 9 22 69
T3+T6+T; 17 10 73
T3+Te+Tyg 6 16 78
T+Te+To 1 16 83

Ti-T; (Ty: 0<SX;<<550, Tp: 550<X;<<1 100, T3: X;>
1100): 3 7 HRIEA S EH (/667 m?); Ty-Te (Ty:
X =<0, Ts: 0<X, <6, Ts: Xp>6): LAF 12 HE 2 Al
RARZ AL To-To (Tr: X35, Tyg: 5<%:<10, Ty:

X>10): 2 H PSR

T1-T5 (Ty: 0<X; <550, Ty: 550<X;<1 100, T5: X;>1 100):
The overwintering insect population/667 m” in tea garden
in March. Ty-Tg (T4 X, =<0, Ts: 0<X, <56, Tg: X,>6): The
sum of the lowest temperature from last December to
February; T;-To (T7: X35, Tg: 5<X3=10, To: X3>10): The
average temperature in February.
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Table2 Verification results of Empoasca onukii prediction and actual occurrence
5-7 H A O g A nS e
i Wil - l():;iiz: C)t —— Influence factor S
Tea region Moni.toring Year Population from  Actual ) Xi , Forecast result
site May to July  occurrence (35/667 m*) X,(°C) X;(°C)
(ind./hundred (ind./667 m?)
leaves)
R JTPEEEMR 2018 56.9 # Heavy 3899.2 9.0 13.7 I Heavy
tseoaurti‘gicolﬁna gz:@x] 2019 39.6 & Heavy 1267.3 206 139 T Heavy
2020 47.8 # Heavy 1949.6 40 143 T Heavy
2021 54.2 # Heavy 1316.0 6.9 158 I Heavy
TLFASIX LUK 2018 7.7 %2 Light 4333 -15.6 5.4 #ZfwH Light to medium
féznrge‘;‘:n AN 5019 71 % Light 00  -7.1 44 0P Light to medium
2020 73 %2 Light 195.0 -22 8.8 #2fWh Light to medium
2021 11.3 2 Light 65.0 -12.6  10.7 %MW+ Light to medium
2022 10.7 % Light 1170.0 -50 42 T Heavy
LEFEIL 2018 19.5 #F Medium 97.4  -172 59 W Light to medium
Eﬁiﬁfsmn’ 2019 32.9 & Heavy 0.0 -33 65 i Light to medium
2020 22.6 ' Medium 0.0 -6.0 93 i Light to medium
2021 13.4 1 Medium 4581.0 -13.1  11.5 H Heavy
2022 12.7 /1 Medium 2340.0 - 4.8 5.1 "{fE Medium to heavy
WAL EgE 2018 294 # Heavy 382.9 -9.8 5.7 4w Light to medium
fl?il:l 2019 6.8 i% Light 191.5 -5.6 5.6 M@ Light to medium
2020 113 % Light 1723.2 6.1 9.7 T Heavy
2021 12.3 1 Medium 3 925.0 -39 9.5 fiE Medium to heavy
THmE 2019 2.6 % Light 0.0 -2.0 6.0 % Light
Iﬁ:ﬁ;?‘lg’ 2020 155 1 Medium  389.9 0 109 % Light to medium
2021 1.7 k2 Light 195.0 -9.0 12.5 #fmh Light to medium
2022 2.7 % Light 975.0 50 32 Wb Light to medium
T8 2018 36.3 i Heavy 1520.5 -163 52 {RE Medium to heavy
}E;;u 2019 24.6 i Heavy 26263 -74 58 T Heavy
2020 36.5 H Heavy 12 906.0 - 6.1 8.2 i Heavy
2021 19.7 /1 Medium 1 990.0 - 14.4 5.2 H{fE Medium to heavy
2022 9.6 %% Light 1935.0 -13.7 5.1  Heavy
MALAX  IWRHEI 2018 2.8 %% Light 0.0 -25.0 1.9 % Light
iag?oggei tea gliz}rll?i%ng 2019 14.9 1 Medium 00 -220 2.6 X% Light
2020 7.8 % Light 0.0 -160 4.6 % Light
2021 115 % Light 0.0 -360 1.6 % Light
2022 8.5 % Light 0.0 -24.0 1.3 #% Light
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£53R 2 (Table 2 continued)
5-7 H O g S AT
CL/E) Influence factor
Tea region site Year po&t;;ttlgr}ulr;m occurrence ( 3%/667 m*) X, (°C) X3(°C) Forecast result
(ind./ hundred (ind./667 m®)
leaves)
WRGZEX DU AR 2018 20.5 tf Medium 13823 -3.0 8.0 P H Medium to heavy
Southwest ~ Chengdu, 5919 223 1 Medium 276.4 -41 7.7 %W Light to medium
tearegion  Sichuan 613 T Heavy 138.0 20 99 1 Medium
2021 21.0 H Medium 898.5 -13.1  11.5 4 H Medium to heavy
2022 473 I Heavy 1 659.0 4.0 5.9 Hi Heavy
M 2018 11.2 % Light 127.6 -9.6 8.1 #%{w Light to medium
éi?fgzﬁ’ 2019 14.0 H Medium 0.0 -4.8 5.2 %2 Light to medium
2020 33.5 H Heavy 3574.0 3.7 9.4 T Heavy
2021 18.4 /i Medium 1021.0 -59 9.1 Y fHE Medium to heavy
2022 8.5 1% Light 0.0 -102 23 %% Light
w2018 15.0 /' Medium 1657.2 5.0 9.0 H{RE Medium to heavy
Yongchuan, 5919 30.0 T Heavy 1754.6 40 105 T Heavy
Chongqing
2020 43.0 H Heavy 3022.0 3.0 10.8 1 Heavy
2021 36.4 F Heavy 4159.0 48 114 T Heavy
2022 22.2 i Medium 2 145.0 7.4 8.4 Hfi§H Medium to heavy
ZRIEE 2018 31.0 & Heavy 2988.2 170 162 T Heavy
gﬁﬁan 2021 12.3 /' Medium 0.0 140 158 H{WFE Medium to heavy
2022 16.5 Hr Medium 3067.0 29.0 14.6 " {WIE Medium to heavy
Y 2018 51.9 T Heavy 649.9 -5.0 7.6  HiE Medium to heavy
é‘;?;ﬁo | 2019 27.9 T Heavy 194.9 - 10.0 5.5 2 Light to medium
2020 60.2 T Heavy 650.0 -2.0 7.9 H Heavy
2021 8.1 %% Light 78.0 - 6.0 9.7 #{+ Light to medium
2022 20.3 H Medium 390.0 -89 251 M Light to medium

Xi: 3 A M4t 04 (3K/667 m?); Xy: [4FE 12 HE 2 HRRSIRZ A X 2 A,

X,: The overwintering insect population in tea garden in March (ind./667 m?); X,: The sum of the lowest temperature from
last December to February; X;: The average temperature in February.

A 1] ek 3 P 2 XU X, 2 ZRAIR XS T i
KA RE R W2, 7E 2011 Fl 2016 44
Z RREBUR, FECE — 0 R O p R AT S
H B HE AR AR AR 5 7R T2 XU W0 Ay 2 XU
TR A, A5/ NGRS — i R A I S AR 2R
EE, MAFREM/KT 0 °C, 5-6 HNEEZH
Ay, AR — g kAR AR, LRI,
A I TR R R A A 30 ) AR T e R I A
AR E N R, Hrh A R L A

JoSC HHL ) RS T 3R8 AFN— U J A  FR  iod 2 f  U
SRIARICIA/ N Wi L, B AU R
AT 25 AR AR WS AR o /N ek W e A LA
SRV BRI TRUANRUEE TR O 2, 55— ML A 2R Y
TR R B 7R A 22 R . BMARR R, &%
IINGR I WAEE — W A A S e AR RS SRR AE 5T
AR X ] fE AR, (RO ERAOR
/NG i L ol e A IR 3 O A
SET-HY RN R (AR, 2015 ), AWFTEH A
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NG BR A AC U | TR AT BAE 12 AR 2
HEARAIRZ A 2 PSR F 25
K, R RO Z5 65 PE RN A S /N il 2 —
W FE AR ETVE TV T T ST T AR
o U W0 R GE . X RGIRER L SEHITE
LN N | R O3 b pipe i B S v ]
R ZAT, B4 A BAm] & A g R,
Ry B F A By 4 i W v A AR 2

UTAEk, BfE HIKM . BRI . N TR RESE
BRI PH I , AAEW L D i P14 Sl 1y
BT —RIQUR R AR | Jr R e M ke
&, WA MR BB RIE RGN | e Bt I
REAL A7 Tt T B R G R V5%, 2019;
KB FEAEF, 2021; EtiRs:, 2023; Chen
etal., 2024; Xiong et al., 2024 ), &5 (2022)
TR T A5/ NG i i T ) R GCR AR I 25 I FE 3 AL
Py R I AR AN R GE , ki s U v
b b4 % e il R R, DT e 2 A T -
BRI R A . SR, B RTAS/ Nk REAE H [
] REE =g u R S RPN IR K C Qi O E 2 SN S W = g P
I, AR RIS & 25 RIR X, S5 a AW T
RS, TR RGN R R W T4, DA
SOT A N7 B T R e AR R I 1% T 5k R B
TBTEIR . B 1E A2 T0UbR HE 1) i A ST R H B
A 1) 2% el = i 3 I e BT & RS AT
M & R ARG

Bt B LRI AR B A B IR T T 55 K
PBA B B B0t - ZR 0 Bk A i Al B2 Be 5K
5i S LA OY | VL P48 2 BEA B T i 5 7 e
BB | U1 A B e 2 W5 T 32 L% A4
BABE DL | 350 T 2 IR 5 X e e % AT BA
B BRI A H A PO B AR 2 B P 5 9 e DA AL
B BN A AR A B A BT 548 S T BA
(1 H IR AR AT ST BE T A K AT B 5%
HITTIRAE 25 M58 BT 66 S0 I 55 X A 58 T A 19
S Fo
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