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Diurnal population dynamics of Phyllotreta striolata
adults in plastic greenhouses
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LIU Xin ZHANG Qin QIU Xia® LI Qian
(1. College of Life Sciences, China Jiliang University, Hangzhou 310018, China; 2. The Green Development
Center for Agricultural Products in Zhejiang Province, Hangzhou 310003, China)

Abstract [Aim] To improve understanding of the population dynamics of the striped flea beetle (SFB), Phyllotreta
striolata, an important pest of cruciferous vegetables in greenhouses, and thereby help develop more precise prevention and
control strategies for this pest. [Methods] Two color plates, yellow and green, were used to collect adult SFB from 5:00 to
17:00. The number of SFB collected, and the hourly ambient temperature and relative humidity, were recorded. The results
were analyzed with one-way ANOVA and Tukey's HSD tests, and the effects of ambient temperature, relative humidity, and the
interaction between these, on SFB activity was verified using stepwise regression, and generalized additive, models,
respectively. The effect of plate color plates (yellow vs green), on the number of SFB captured was assessed using an
independent sample z-test. [Results] A total of 2 703 SFB were collected. The number caught in different periods ranged
from 0 to 109 individuals, with an average of 0 to (46.20 = 11.06) individuals captured per hour. Time of day significantly
influenced SFB activity (F = 58.03, P < 0.05). Activity was low from 5:00 to 7:00, but gradually increased after 7:00 it to a
stable level from 10:00 until 12:00. There was then an explosive peak in activity between 12:00 and 13:00, after which it
significantly declined to a stable level until 17:00. Environmental temperature and relative humidity significantly affected

activity (2 = 0.390 2, P < 0.05). Below 33.31 °C, activity was positively correlated with the environmental temperature (+* =
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0.349 1, P < 0.05), and there was no obvious change as the temperature continued to rise. Relative humidity was negatively

correlated with activity (2 = 0.345 6, P < 0.05). There was no significant difference in the number of SFB captured using

yellow or green boards (¢ = 0.21, df =5 758, P = 0.85). [Conclusion] These results clarify the daily activity patterns of the

SFB in plastic greenhouses, and thereby provide an important theoretical basis for the monitoring, prevention and control of

this pest.

Key words Phyllotreta striolata; plastic greenhouse; activity dynamics; environmental temperature; relative humidity

I ABEH Phyllotreta striolata & %53 H
Coleoptera &l Chrysomelidae, J& it 54+
iy e e SO 525 o T /A7) | I @7 I | =3
A4 50 24~ Z FIX (Anooj et al., 2020).
B Ak 2SS EITK Brassica juncea, 3¢
B. rapa var. glabra. % b Raphanus sativus . =%
B. chinensis . &% B. rapa var. purpuraria %5+
RS, #WE Descurainia sophia . #7 %
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B R R UL A AT 3 (REEIESE, 20005
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Vo EE RN A A R E A N S (=]
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SFE R 3 H A F D464 ( Al-Khalash et al.
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AIRITAE, 2018 )o AN[A] R AN RIS RS 1
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SRR e RARSRENE, (AR ER
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Fig.1 The layout of the experimental plots for the daytime dynamic
investigation of the Phyllotreta striolata in plastic greenhouses

JRAEATTRAFE— DA/ N s R G O RO URE AN,
The grey square represents an experimental plot; The yellow dot represents a yellow color plate;
The green dot represents a green color plate.
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SR (F=58.03, df=11, 5748, P<0.05),
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Fig. 2 The daily activity rhythm of Phyllotreta striolata
P Bl R P bR s 2k BRI R RO 25 5%
% (P<0.05, Tukey HSD K% ).
Data in the figure are mean+SE. Different letters

above the broken line indicate significant difference
(P <0.05, Tukey HSD test).
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Table 1 Tukey HSD test of the number of Phyllotreta

striolata, relative humidity, and ambient
temperature at different time periods

P[] B Rt TR R
Time period Number Humidity = Temperature
5:00-6:00 e a g
6:00-7:00 e b f
7:00-8:00 de c e
8:00-9:00 d d
9:00-10:00 c e b
10:00-11:00 be f a
11:00-12:00 be f a
12:00-13:00 a f ab
13:00-14:00 be f b
14:00-15:00 be e c
15:00-16:00 b e d
16:00-17:00 be d e

FRHETT AR, a 27 i ith 2Rk HH i R SRR A e
e (1 B X P B ) B A Ao

The letters are arranged in ascending order, and “a”
represents the maximum value of the number of P

striolata/environmental temperature or the minimum value
of relative humidity.

[ #ihZ Bk & The number of P. striolata
60F & o 98 Humidity 462 4100
“~.I+ {RBf Temperature

3.7 295475

40

1B (%) Humidity (%)

JREE (°C) Temperature (°C)

fiit[E] B¢ Time period

B3 ENERTHEHZRFHESHE
B EMEXEER X R
Fig.3 The relationship between the number of
Phyllotreta striolata and the environmental temperature
and relative humidity in each time period
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BT B [ AR AL R 5T K 5 8 il Ak

H B I AE DG O REAT 40 AT , R 8 ¥ 5 v
i Sk Eh3h 4 (2 =0.390 2, P < 0.05),
F “In CE AP B0 ) =2.26 +0.06 x HE-
2.38 x WS (AL T R EUA B H i A5k e
(%2, %£3, B4), BlMESFEHDNSS5H

BT 5 R 2 (Rl R AR A, 33.31 °C
71 P P B B IR R T TR T 22, 2R e A
% (Estimate = 0.06, P=0.02, *=03491), &
F 3331 CHumtaTiw (Bl 5: A); Wmahahds
SR 5 i 3 SR G ( Estimate = - 2.38, P=
0.02, »=0.3456) (%4, 5. B),

®2 EHERPYESITEEZRS ORI EEF LR
Table 2 Selection process of stepwise regression model between the
number of Phyllotreta striolata and various variables

FRRI %% Model selection

AR BUS /AL Variable
addition/Removal

e/ ME B HEN] Akaike
information criterion, AIC

In 25 il £ Bk FF £ Number of P, striolata= Uil “JREE” Add temperature - 16.14
Pot e, W VR Add humidity - 15.67
AIC=19.22 ’
In % il 25k FF 03 Number of P. striolata= ¥ “IBJE” Add humidity
By x¥ B Temperature+ By, - 19.82
AIC=-16.14

" BBk “MHEE” Remove humidit - 16.14
In #% i1 258k 40 Number of P. striolata= S8 “B ; Y 15.67
B, Temperature + By<iiEHE Humidity+ ‘ %% “imJ¥ " Remove temperature .
By, AIC= - 19.82 wmon CRIBEREA/EMT Add -19.22

temperature-humidity interaction
JIHLR A R A AL B AIC {5, The bold part is the AIC value of the optimal model.
*3 EYEAARMERTHEMERRAHEETEAMHEXXER
Table 3 The optimal model analyzes the relationship between temperature,
humidity, and the number of Phyllotreta striolata

A5 & Variable At 31+{E Estimate FrifEiR#% SE ¢ {H t-value P {H P-value
IR BE Environment temperature 0.06 0.03 2.48 0.02
FXHEEE Relative humidity -2.38 1.00 -2.38 0.02

—

FEA LB
Sample quantiles
[

-2 -1 0 1 2
iS4 8% Theoretical quantiles

B4 HIRESMRIE -2 E
( AFZLEIFERF ERIE )
Fig. 4 Quantile-quantile plot figure for checking the
normality of modeling data (used for pre-validation of
the stepwise regression model)
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Table 4 The difference in the number of Phyllotreta striolata between the yellow and green boards at each hour

A 8] Bt Time period t {8 t-value P {H P-value A (6] Bt Time period t {8 t-value P 1 P-value
5:00-6:00 1.00 0.32 11:00-12:00 -1.41 0.16
6:00-7:00 \ \ 12:00-13:00 0.27 0.79
7:00-8:00 - 0.50 0.61 13:00-14:00 - 0.05 0.96
8:00-9:00 0.07 0.94 14:00-15:00 -1.02 0.31
9:00-10:00 - 0.59 0.56 15:00-16:00 - 1.56 0.12
10:00-11:00 0.38 0.70 16:00-17:00 0.45 0.65
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Fig. 5 Influence relationship of temperature (A) and humidity (B) on number of
Phyllotreta striolata under generalized additive model
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b 36 B il 2% Bk R R R A BURR AR A0 BT 1 4 R AR
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(Olfert et al., 2018 ), AU 6:00-8:00 (1)
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2018 ), & i A58k B A1 i e i HOE sh 3h 24
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INFEAE, 2017 ),
TEZ N LI Bl i R AR 45 10 T B ih 25 Bk H
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TP EEA R, M5 Rk Manduca sexta i
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