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Effects of integrated management and pesticide-reduction
technology on the prevention and control of major
pestsin a Beijing pear orchard

YANG Xue-Lin™ SUN Sheng-Jie” GAO Xu-Hui ZHAO Peng
DING Wei-Yi LIU Xiao-Xia

(College of Plant Protection, ChinaAgricultural University, Beijing 100193, China)

Abstract [Objectives] Reducing pesticide residues and developing effective, environmentally-friendly pest control and
prevention methods are important for pear production in our country. [Methods] Different pest control techniques, including
mulching, hanging diffusers and spraying chemical pesticides were tested and compared. Three different treatment areas were
established; a comprehensive grass control area, a comprehensive grassless control area and a demonstration area. The
effectiveness of different pest control methods was assessed by comparing the number of pests and fruit scabs in each area.

[Results] In 2018, the total annual catch of Grapholita molesta in the comprehensive grass control area and comprehensive
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grassless control area was 38.8 and 63.2 per trap, respectively, significantly lower than in the conventional control area
(1 416.7 per trap). In 2019, the total annual catch of G. molesta in the comprehensive grass control area and comprehensive
grassless control area was 14.0 and 15.5 per trap, respectively, significantly lower than in the conventional control area (498.3
per trap). In 2021, the total annual trap catch of Gmolesta in the comprehensive grass control area and comprehensive
grassless control areawas 84.0 and 109.8 per trap, respectively, significantly lower than in the conventional control area (802.6
per trap). In 2018, the peak fruit decay rate of Xinli No. 7 in the conventional control area was 22.80%; significantly higher
than that in the comprehensive grass control area (8.33%) or comprehensive grassless control area (10.33%) over the same
period. The peak fruit decay rate of Hong Hongxiangsu in the comprehensive grass control area and comprehensive grassless
control area were 20.67% and 23.33%, respectively, significantly lower than that in the control area (55.33%). In 2019, the
peak fruit decay rate of Xueqging in the comprehensive grass control area and comprehensive grassless control area were 6.00%
and 5.83%, respectively, significantly lower than that in the control area during the same period (21.33%). In 2021, the peak
fruit decay rate of Xinli No. 7 in the control area was 15.60%; significantly higher than that in the comprehensive grass control
area (6.00%) or the comprehensive grassless control area (6.80%). In 2018, 2019 and 2021, the overal use of chemical
pesticides in the comprehensive prevention and control areas decreased by 53.81%, 54.50% and 34.00%, respectively,
compared to the conventional prevention and control areas, and the use of chemical pesticides in each area decreased by
69.51%, 70.60% and 31.90%, respectively. Therefore, pesticide residues in the comprehensive control area were significantly
lower than in the conventional control area. [Conclusion] Compared to conventional control methods, comprehensive
control not only effectively controlled G. molesta, but significantly reduced both the fruit decay rate and chemical pesticide use.

These results indicate the advantages of comprehensive control for the prevention and control of G. molesta in pear orchards.
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Ehy B IX BAZUE BMZE (ghm?)  RERFIUHZGREC ARz R (g/hm?)
Year Prevention zone Timesof druguse  Dosage (¢/hm?  Times of pesticide Pesticide Dosage (g/hm?)
2018 ZEAFHIRIX 7 8455 3 4320
Comprehensive area
BB IR X 7 18 305 7 14 170
Demonstration area
2019 ZEGBIIAIX 8 9979 4 4996
Comprehensive area
HWELEVE X 8 21 925 8 16 972
Demonstration area
2021 LA IR X 4 18 750 4 15937
Comprehensive area
HHIE X 8 28 406 8 23 406

Demonstration area
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Fig. 1 Population growth and decline trends of Grapholita molesta in different control zonesin
2018 (A) , 2019 (B) and 2021(C)
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Fig. 2 Total annual occurrences of Grapholita molesta in different parksin 2018, 2019 and 2021
Bl R bR, A ERRA AR E/NE FRERIR 2018, 2019 I 2021 4 A A
B el N AL/ VRO HUR A i BAT P22 5 (P <0.05, Ducan's £ AL ).

Data are meant SE, and histograms with difference lowercase |etters indicate that the total occurrence of G. molesta in
different control gardensin 2018, 2019 and 2021 are significantly different (P <0. 05, Ducan’s multiple comparison).
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Data are mean+ SE, and histograms with difference lowercase | etters indicate that the captured rate of the same vatiety in
different control gardensin 2018, 2019 and 2021 are significantly different (P <0. 05, Ducan’s multiple comparison).
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Table2 Pesticideresiduesin pearsin different control areas

545 X 3%, Prevention zone

KI5 5 Test items

MRL 18 (mg/kg)  SZi%dE (mg/kg)
MRL value (mg/kg) Measured data (mg/kg)

LB IR X SR HTEERE Chlorantraniliprole 0.4 0.021
Demonstration area T Tebuconazole 0.5 0.028
A E SN Cyhalothrin 0.2 0.026
GABHARTTRIX JR i Tebuconazole 0.5 0.016
Comprehensive grassless control area 4 (5 24§ Cyhalothrin 0.2 0.012
LA BRI X / / /
Comprehensive grass control area / / /

IRARARREMBIRZ5R . MRL: Frm 5 B

/ indicate no pesticide residues are detected. MRL: Maximum residue limit.
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