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Population dynamics of two biotypes Ectropis grisescens and the
effectiveness of two sex pheromone luresfor trapping this pest
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Abstract [Aim] To clarify the annual generation number and peak of adult occurrence in each generation of E. grisescens
in Xinyang tea plantations, to compare the effectiveness of two sex pheromones for trapping this pest, and to investigate the
ratio of gray and black adults in the field. [Methods] Two sex pheromones were used to investigate the occurrence of grey
and black E. grisescens in tea plantations in Xinyang City from 2019 to 2021. [Results] In Xinyang, the peak occurrence of
adults of the Ist to Sth generations is in late March, late May, early July, early August and early mid-September, respectively.
There were significant differences in the number of adults in each generation; the number of Sth generation adults captured
was as high as (189.3 + 10.32) per trap in the SC tea plantation in 2020. Average annual trap-catch differed significantly
among different tea plantations (P<0.05). Most [(549.3 + 34.63) per trap]were caught in the SC tea plantation in 2020. The
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proportion of the gray biotype was very high; the ratio of gray to black biotypes ranged from 19.2 : 1 to 212.1 : 1.

[Conclusion] There are 5 generations of E. grisescens in Xinyang annually and the annual population dynamics of the gray

and black biotypes are similar. There was no significant difference in the number of individuals caught using the two kinds of

sex pheromone tested. These results support the development of environmentally-friendly pest control in tea gardens, and

reveal the relative abundance of the grey and black biotypes of E. grisescens in the field.

Key words Ectropis grisescens; occurrence dynamics; sex pheromone; body color
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Tablel Thebasicinformation of investigated tea plantationsin this study

T AR

. faTAK Il S A (hm?®)
Investigate .. . . . 2
year Abbreviation Survey site Latitude and longitude Area (hm®)
2019 Ccw 2 FH T I 0T X 58 Jn] 48 R s ) 32°08'59.99"N, 113°5528.26"E 0.20

Chenwan Village, Dongjiahe Town,
Shihe District, Xinyang City

QT A BH T I 0] [X 38 28 T3 B A 32°07'23.84"N, 113°5121.12"E 0.27
Qingtang Village, Dongjiahe Town,
Shihe District, Xinyang City

XJ A BH H I 0T DX 0 Y] e 4 B 5% 32°03'55.03"N, 113°53"22.18"E 0.40
Xiajiachong Village, Shihegang Town,
Shihe District, Xinyang City

BM A7 SE T I AT X3 Y] HE 4 1 e A 31°59'31.66"N, 113°51'3.51"E 1.53
Baimiao Village, Shihegang Town,
Shihe District, Xinyang City

MD A3 BH T 0 T X0 Y] s e L 3] 32°01'1.67"N, 113°54"28.94"E 0.67
Madaoling Village, Shihegang Town,
Shihe District, Xinyang City

XM (ZFHTTIRE X+ = B4 £ /N ik 32°01'34.72"N, 113°5920.61"E 0.47
Xiaomiao Village, Shisanligiao Town,
Shihe District, Xinyang City

2020, 2021 SA (EPET % 1 B i Y 31°53'18.89"N, 114°26'37.57"E 0.27

Xiao Village, Panxin Town, Luoshan

County, Xinyang City
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43R 1 (Table 1 continued)

NS \
JEED gy A el TR (hm? )
nviiafa ®  Abbreviation site Latitude and longitude Area (hm?)
SB (ZBETH % 1B B st 31°52'56.1"N, 114°26'36.96"E 0.33
Fengjingshu Village, Panxin Town,
Luoshan County, Xinyang City
SC (EPET 2 L B o 31°53'3.372"N, 114°26'46.03"E 0.53
Xiao Village, Panxin Town, Luoshan
County, Xinyang City
YD (EPET % 1B R g L 31°58'47.53"N, 114°21'13.716"E 1.00
Mushanwa Village, Lingshan Town,
Luoshan County, Xinyang City
YE (2 BHT 2 L B R R L 31°58'49.84"N, 114°20'37.79"E 0.87

Mushanwa Village, Lingshan Town,

Luoshan County, Xinyang City
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Fig. 1 Theoccurrences of grey and black type of Ectropis grisescensin 6 tea plantations of Xinyangin 2019
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A. Tea plantation CW in Chenwan Village, Dongjiahe Town, Shihe District, Xinyang City; B. Tea plantation QT in Qingtang
Village, Dongjiahe Town, Shihe District, Xinyang City; C.Tea plantation XJ in Xiajiachong Village, Shihegang Town, Shihe
District, Xinyang City; D. Tea plantation BM in Baimiao Village, Shihegang Town, Shihe District, Xinyang City; E. Tea
plantation MD in Madaoling Village, Shihegang Town, Shihe District, Xinyang City; F. Tea plantation XM in Xiaomiao
Village, Shisanliqiao Town, Shihe District, Xinyang City. Black type+grey type=total. The number of black types is few,
thus the number of black types is indicated on the secondary vertical axis, the number of grey types and total numbers is
indicated on the principal vertical axis. The same for Fig. 2 and Fig. 3.
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Fig. 2 The occurrences of grey and black type of Ectropis grisescensin 5 tea plantations of Xinyang in 2020

A, EHT P BB FE2R R SA; B, {5 T2 (i B SR A bl SB C. {5 FHTIT S (L B3 B iit ¥ FE 2k e SC
D. fFHT 2 LA R AR YD E. {FH T2 I E R sk L2 b YE.

A. Tea plantation SA in Xiao Village, Panxin Town, Luoshan County, Xinyang City; B. Tea plantation SB in Fengjingshu
Village, Panxin Town, Luoshan County, Xinyang City; C. Tea plantation SC in Xiao Village, Panxin Town, Luoshan County,
Xinyang City; D. Tea plantation YD in Mushanwa Village, Lingshan Town, Luoshan County, Xinyang City; E. Tea
plantation YE in Mushanwa Village, Lingshan Town, Luoshan County, Xinyang City.
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Fig. 3 Theoccurrences of grey and black type of Ectropis grisescensin 5 tea plantations of Xinyangin 2021

AL AFBT L BT i FE 2R BE SA; B AR BT L BB R SR 2k Bl SB; C. AR FHTT 2 L BB i 1 2 Bl SC
D. fFHHE 8 R g E IR R YD E. G2 IS R Rk 2 b YE.

A. Tea plantation SA in Xiao Village, Panxin Town, Luoshan County, Xinyang City; B. Tea plantation SB in Fengjingshu
Village, Panxin Town, Luoshan County, Xinyang City; C. Tea plantation SC in Xiao Village, Panxin Town, Luoshan County,
Xinyang City; D. Tea plantation YD in Mushanwa Village, Lingshan Town, Luoshan County, Xinyang City; E. Tea
plantation YE in Mushanwa Village, Lingshan Town, Luoshan County, Xinyang City.
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%, 76 SA. SB. YD il YE Z5hil i, MAS R i
PR SAR 5h (313.1434.4), (423.3+
26.2), (197.2+15.5), (228.3x13.4) L/,
2021 4%, FEPRAMASEE T, 5 2 AR R
i 2 T AR A5 SA: F =17.76, df = 4,45,
P <0.000 1; Z%pd SB: F=36.13, df = 4,45, P <
0.000 1; Z5hd SC: F = 22.60, df = 4,45, P <
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The number of trapped

SA SB SC YD YE
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m %148 1st generation

#524% 2nd generation
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B 544X 4th generation
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Vg (Sk/EHER)
The number of trapped
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4 2019 (A) . 2020 (B) #2021 % (C) EMETARFEHKRFZFRENSRERFHE
Fig. 4 Theaverage number of each generation of Ectropis grisescenstrapped
per year in tea plantations of Xinyangin year 2019 (A), 2020 (B), and 2021 (C)

CW 2 {5 BT fm] X # S SRR AS 25 bl 5 QT B T 0T DX ST BT S A 2 el 5 X0 2 {5 BT S X s 9 K

2l s BM: A BH TR DT Y L 1 ik A A Pl 5 MID e 55 B T 9 DX s L S B0 25 bl 5 XML: A B T i X+

A S /NER R SA: R FHTS IL B BRI SBe (R FHTTR I ELOBT BRI 25 B 5 SC: RTINS 1L

Er iy eachd s YD TP AR ISR s YE: FHH 2 I8 RN Db o B8 -7
EEpRAEDR . AE L RFE/NG FRER RS SNK IG5 7E P<0.05 /K& 25, B 5[,

CW: Tea plantation in Chenwan Village, Dongjiahe Town, Shihe District, Xinyang City; QT: Tea plantation in Qingtang
Village, Dongjiahe Town, Shihe District, Xinyang City; XJ: Tea plantation in Xiajiachong Village, Shihegang Town, Shihe
District, Xinyang City; BM: Tea plantation in Baimiao Village, Shihegang Town, Shihe District, Xinyang City; MD: Tea
plantation in Madaoling Village, Shihegang Town, Shihe District, Xinyang City; XM: Tea plantation in Xiaomiao Village,
Shisanliqiao Town, Shihe District, Xinyang City; SA: Tea plantation in Xiao Village, Panxin Town, Luoshan County,
Xinyang City; SB: Tea plantation in Fengjingshu Village, Panxin Town, Luoshan County, Xinyang City; SC: Tea plantation
in Xiao Village, Panxin Town, Luoshan County, Xinyang City; YD: Tea plantation in Mushanwa Village, Lingshan Town,
Luoshan County, Xinyang City; YE: Tea plantation in Mushanwa Village, Lingshan Town, Luoshan County, Xinyang City.
Data in the figure are mean+SE. Different lowercase letters above bars indicate significant difference at P<0.05 level by SNK
test. The same for Fig. 5.
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Fig.5 Theaverage number of Ectropis grisescens adults trapped per year
in tea plantations of Xinyang in year 2019 (A), 2020 and 2021(B)
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Fig. 6 Thenumber of Ectropis grisescens trapped by two sex pheromone lures
in 6 tea plantations of Xinyangin 2019
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E. 5 BAT U] X Y6 ) #5480 5 #0825 [ MD; F. A5 FHTATI X 4 = B6F 2 /MR A 255 XM,
A. Tea plantation CW in Chenwan Village, Dongjiahe Town, Shihe District, Xinyang City;
B. Tea plantation QT in Qingtang Village, Dongjiahe Town, Shihe District, Xinyang City;
C.Tea plantation XJ in Xiajiachong Village, Shihegang Town, Shihe District, Xinyang City;
D. Tea plantation BM in Baimiao Village, Shihegang Town, Shihe District, Xinyang City;
E. Tea plantation MD in Madaoling Village, Shihegang Town, Shihe District, Xinyang City;
F. Tea plantation XM in Xiaomiao Village, Shisanliqiao Town, Shihe District, Xinyang City.
i PR R EAR B B4R K 2R 5 AR, 9-10 A A
3 iTtit HERTEARBS (10 3), 10 A HRAER/N

IR A RO W 4 2 A 1 A — 5 1 ik 2% 5
M, FEIRER =X LKA 6-7 1% (5KIEHE, 2004;
BIWH A, 2007, EHHESE, 2016a; WS,
2023 ), iEid 2019-2021 4F, TEAE BT 2 45
HORAS RS AR R 1) R AR 0 AR R A sh 3, &

N A 6 ARIARTE AR, X 5/ M
(2023 ) HiRiE M2 7 KR Z A E 2 AR
FEANFVAEA RIS R 25 el v, 2 ROBE A AR R U &
A ERTR], X AT RE S 2% Tl 9 AR 25 A0 R A R it
Ko 2019 4EPEAM 6 AR, B MRk



- 440 - o B 3244 Chinese Journal of Applied Entomology 62 %
~ - PHRREF ~ -*§§R%%§
B 60r A E. grisescens lure EID 60 B - grisescens L
£3% - RREFE . Reas N
%55 45+ E. obliqua lure \ _’Kgg 45| E. obliqua lure
,\/“"é \ : \ VO:
mmgg 301 / INTAR ﬂﬂﬁﬂg§ 30 +
®;eD e N gﬁg S
mg@ 15+ | /] |/ A \ D ER 15¢f
[ ) \ { ) = o
= o 3
%79 “nadgsssazzoces &  ‘scaoscasazzocs
) FEEEEEE®EISESEE R P FATSRE®EY5SE S
H#A ( A/H ) Date (month/day) H#J ( H/H ) Date (month/day)
B _ 100, ¢+ PRRERES % 80: D .
ﬁg g E. grisescens lure E3Q s - ?Z%REI%AD
REE 80t o SR R EE I E. grisescens lure
XES HJMERL A XET O] - mRwEs
D& 60} E. obliqua lyre 2\ ﬁq_‘é EZ\ bl'l “i“
ﬂllmﬂg 2 40 /a\ / \\ mg 2 40 | . obliqua lure
®eE | \ &E 3
:@g% 201 \K% @g% 20t
O By 0 8
= 2 & e
%HL‘] Ov—mcxm © N v o Ué[—'m 0-lncxmxoo<1-l\-voo<\1\oo
3 sz Q= “sz= o ¥ a8z x953 3@
X PRV RRvoRvS s =33 K PRGNS B s =33
H#4 ( A/H ) Date (month/day) H#§ ( H/H ) Date (month/day)
% _8rE
£33 - RIS RS
1R §E 60 | E. grisescens lure
REE | - pRmwEs
o 2\540' E. obliqua lure
&% 3 20
S 20t
Vgg% W
oo
FEE — vV NOO T~ 0d 0 O
% FZdzgdzdesdsxzso o
ﬁ PRSI NS * s =33
) H# ( H/H ) Date (month/day)

B 7 2020 45T SAFEHAMEEERFENRERENFHE
Fig. 7 Thenumber of Ectropis grisescens trapped by two sex pheromone luresin
5 tea plantations of Xinyang in 2020

A. EIRTHS L BEE Y 45 SA; B. (SRS 1L BN SR 45 [ SB;
C. (S B L B 8 1Y e 45 SC; D. EMHH B 1 B R8I LEESsE YD;

E. fFHHZ 8 R g% YE,

A. Tea plantation SA in Xiao Village, Panxin Town, Luoshan County, Xinyang City; B. Tea plantation SB in Fengjingshu
Village, Panxin Town, Luoshan County, Xinyang City; C. Tea plantation SC in Xiao Village, Panxin Town, Luoshan County,
Xinyang City; D. Tea plantation YD in Mushanwa Village, Lingshan Town, Luoshan County, Xinyang City; E. Tea
plantation YE in Mushanwa Village, Lingshan Town, Luoshan County, Xinyang City.
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Fig. 8 Thenumber of Ectropis grisescens trapped by two sex pheromone luresin
5 tea plantations of Xinyangin 2021
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A. Tea plantation SA in Xiao Village, Panxin Town, Luoshan County, Xinyang City; B. Tea plantation SB in Fengjingshu
Village, Panxin Town, Luoshan County, Xinyang City; C. Tea plantation SC in Xiao Village, Panxin Town, Luoshan County,
Xinyang City; D. Tea plantation YD in Mushanwa Village, Lingshan Town, Luoshan County, Xinyang City; E. Tea
plantation YE in Mushanwa Village, Lingshan Town, Luoshan County, Xinyang City.
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