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Abstract [Aim] To clarify the geographic distribution of Tuta absoluta in Shandong Province, to monitor its population
dynamics in greenhouses under different planting patterns (crop rotations), and to evaluate the efficacy of different control
methods for this pest. [Methods] The distribution of T. absoluta was determined using sex pheromone traps deployed at
seventeen sites across Shandong Province. In addition, systematic monitoring of its population dynamics was conducted in
Pingdu City, an area of intensive tomato cultivation. [Results] T. absoluta was detected at 9 of the 17 survey sites, primarily
in regions with intensive tomato cultivation such as Weifang, Zibo, Liaocheng and Qingdao. Based on local differences in
tomato cultivation in greenhouses, tomato planting systems can be categorized into overwintering (OW), winter-spring (WS),
and autumn-winter (AW), planting. In the OW and SA systems, there was minimal occurrence of T. absoluta from early
October to late November, and a relatively low percentage of damaged tomatoes in December. In these planting systems, the
number of moths captured every two weeks was consistently below five. In the OW crop and AW planting systems, T. absoluta
numbers were low from early January to late February, with less than 5 moths captured every two weeks. The peak of
occurrence in these planting systems was from March to June, with more than 30 moths captured every two weeks. Covering
tomato plants with insect-proof nets significantly reduced the adult population and the reduced the proportion of damaged
plants by up to 57.1%. The efficacy of orientation-based techniques in pest control exceeds 60%, effectively reducing the
population size and impact of invasive species. [Conclusion] T. absoluta could rapidly become a serious pest in Shandong

Province. It is crucial, therefore, to effectively monitor the occurrence of this pest in different areas in order to facilitate

effective, integrated, pest management.

Key words Tuta absoluta; population dynamics; pheromone trapping; greenhouse
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Tablel Pheromonetrap locationsfor monitoring on Tuta absoluta population in Shandong

T 20 m, BERR 14 d A 1 UK, 0 5% 2 Bis R =

. .
Hb 25 Location

4 Latitude

2% Longitude

HCERE (4R A H )

Time (year.month.day)

FH 5 BT Pingdu City, Qingdao

T T B8 X Jimo District, Qingdao
HiP5 i 45 XX Kuiwen District, Weifang
AT B X, Xuecheng District, Zaozhuang
T I EE Yiyuan County, Zibo

BT %M X Yanzhou District, Jining

Jaf T BAE Shan County, Heze
VPR E B B Juye County, Heze

H #&Tl & & Ju County, Rizhao

I Y71 22 11 X Lanshan District, Linyi

I Y717 9% B Fei County, Linyi

Z8% 11 7 -5 Dongping County, Tai’an
ZR TS E X Daiyue District, Tai’an
s 7 755 B EL Gaotang County, Liaocheng
1513517 4< f[ & Dong’e County, Liaocheng
1§13 117 % B2 Shen County, Liaocheng
)N 17 - i E Pingyuan County, Dezhou

36.69° N 119.75° E 2023.8.15
36.52° N 120.18°E 2023.8.15
36.75° N 119.13° E 2023.8.15
34.68° N 117.40° E 2023.8.18
36.21° N 118.11° E 2023.8.17
35.54°N 116.75° E 2023.8.20
34.86° N 116.16° E 2023.8.19
35.17° N 115.85°E 2024.1.31
35.52°N 118.87° E 2023.8.17
35.22°N 118.23° E 2023.8.18
35.25°N 117.96° E 2023.8.17
36.06° N 116.44° E 2023.8.20
36.22° N 117.25°E 2024.1.27
36.86° N 116.23° E 2024.1.20
36.12° N 116.20° E 2024.2.7

36.22° N 115.66° E 2024.2.13
37.25°N 116.46° E 2024.2.3
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Table2 Locations of Tuta absoluta sex pheromone monitoring sitesin Pingdu (2023-2024)

#h *5 Location £GF Latitude £ /¥ Longitude %5 No. 7t 1 Crops for rotation
- BE AR SR R A VA 36.75° N 119.13°E 1-1-1 4K FE Overwintering plant
Pingdu Zhongleyuap Fruit and 1-1-2 Hi4 K3 Overwintering plant
Vegetable Cooperative
1-1-3 4K 7 Overwintering plant
1-2-1 435 7£ Winter-spring plant
1-2-2 &4 Winter-spring plant
1-2-3 LS - Winter-spring plant
1-3-1 k43 Autumn-winter plant
1-3-2 FkAFE Autumn-winter plant
1-3-3 Fk2FE Autumn-winter plant
V- BETTHTEEAT 34.68° N 117.40° E 2-1-1 A K FE Overwintering plant
Qianwa Village, Pingdu 2-1-2 HA K FE Overwintering plant
2-1-3 4K FE Overwintering plant
2-2-1 4 FE Overwintering plant
2-2-2 HA K FE Overwintering plant
2-2-3 4K FE Overwintering plant
REIR A Ll & PR 36.52°N 120.18° E 3-1-1 A K FE Overwintering plant
Dahuangbu Fruit and Vegetable 3-1-2 k4 K- # Overwintering plant
Professional Cooperative
3-1-3 4K FE Overwintering plant
3-2-1 4 FE Overwintering plant
3-2-2 A FE Overwintering plant
3-2-3 4K FE Overwintering plant

1.23 FERMEMETHHOBFERR
85 77 R T R A 2 A R T B 2 X 7
TE I g Y By kRN B i A T A
T o VMR AR REATBE , 53 i — 4
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A AUAE | T it XL 1T Ak B 10 Ak 3 i) 7 i e
1.5, 1.0 A 1.5 m B8R E @R (30 H), X
HEHIAS B 05 ) R R AR A I K — A
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*3 HBMEMEELREANSMR (2023-2024)
Table3 Distribution table of areasinfested by Tuta absoluta
i s ]
: [ YA i : 172
%5 No. Hh 25 Location ’ng ,IE (4 H.H) KA
Latitude Longitude Time Source
(year. month. day)
1 I EE T Pingdu City, Qingdao 36.69° N 119.75° E 2023.8.15 B AT
2 75 77 R # X Jimo District ,Qingdao 36.52° N 120.18° E 2023.8.15 Self-monitoring
3 #ELF T 45 X, Kuiwen District, Weifang ~ 36.75° N 119.13°E 2023.8.15
4 T UTIRE Yiyuan County, Zibo 36.21°N 118.11°E 2023.8.17
5 H &1 & & Ju County, Rizhao 35.52°N 118.87°E 2023.8.17
6 Ilf 7 T 3% £ Fei County, Linyi 35.25°N 117.96° E 2023.8.17
7 ZR T8 X Daiyue District, Tai’an 36.22°N 117.25°E 2024.1.27
8 HiipE 17 45 B . Dong’e County, Liaocheng  36.12° N 116.20° E 2024.2.7
9 i3k 77 3 B Shen County, Liaocheng 36.22°N 115.66° E 2024.2.13
10 ¥EYiTli B E T Changyi City, Weifang 36.65° N 119.45°E 2024.3.2 PR o
11 &3P Laixi City, Qingdao 36.90°N  120.61°E 2024.2.2 ;z?énpmtec“ng
12 14 T A2 F X Mouping District, Yantai ~ 37.35°N 121.84° E 2023.9.13
13 YT N T Qingzhou City, Weifang 36.66° N 118.60° E 2024.2.17
14 FEM TR E H Linyi County, Dezhou 37.09° N 116.87°E 2024.1.7
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Fig.1 The adult number caught by delta traps and damage proportion in Shandong
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B2 AR#FEOMEEX TEMSHEOFMBENTMBERE
Fig. 2 Dynamics of populations and damage rate of Tuta absoluta tomatoes across different cropping patterns
Al, A2, B&KFE; Bl, B2, Bk&#; Cl, C2. &&FM. FHEAMAARE Y 2 AR,
Al, A2. Overwintering (OW); B1, B2. BkAFE Autumn-winter (AW); C1, C2. 24F7£ Winter-spring (WS).
The average amount of moths attracted per trap was 2 weeks.
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IEANF MR (B 2: B), 7EKEHFE
AL, RAEWSH 2023 4F 10 H R A A 2024 4F 3
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AR 23.3 3k, B EREN 26.7%.
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