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Abstract: This study was investigated the influence of cover crops on the occurrence
of major insect pests and their natural enemies in pepper field. In 2017, hairy vetch,
common sage, and crimson clover were grown as cover crops in a pepper cultivation
field, and pests and natural enemies were investigated. When the maximum density
of aphids was 1.5 per leaf in the plot covered with plastic film, the densities were
0.02 to 0.03 in the three legume-covered plots. When the maximum density of thrips
was 1.6 per flower in the plastic film plot, the densities were 0.2 to 0.6 in the other
plots. In 2018 and 2019, the occurrence of aphids and thrips was lower in hairy vetch
cultivation plots covered with plastic film covering 30 to 90 cm wide around the crops
than in the full plastic film plots. Except for the high occurrence of ladybugs in the
covered plots in early June 2018, the occurrence of ladybugs was higher in the control
plots. The growth and production of pepper crops increased as the width of the
plastic film covering increased when the vinyl covering area was covered with 30 to
90 cm width. Populations of aphids and thrips were maintained lower on cover crop
plots than plastic film plots. The peak occurrence time of ladybugs coincided with
the peak of aphids.
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Fig. 1. Seasonal population densities of aphids (a), thrips (b), ladybugs (c) and spiders (d) in different cover crops plot and control plot
in 2017.

Hairy: hairy vetch, Alfa: alfalfa, Crimson: crimson clover, Control: all field covered all plastic film. *ANOVA p-value<0.05.
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Fig. 2. Seasonal population densities of aphids (a), thrips (b), ladybugs (c) and spiders (4) in different type of cover crops cultivation
in 2018.

Hairy 30: hairy vetch + 30 cm (width) plastic film cover, Hairy 60: hairy vetch + 60 cm (width) plastic cover, Control: all field covered
black plastic film. *ANOVA p-value<0.05.
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Fig. 3. Seasonal population densities of aphids (a), thrips (b), ladybugs (c) and spiders (4) in different type of cover crops cultivation
in 2019.

Hairy 60: hairy vetch + 60 cm (width) plastic film cover, Hairy 90: hairy vetch + 90 cm (width) plastic cover, Control: all field covered
plastic film. *ANOVA p-value<0.05.
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Table 1. Occurrence of natural enemies in pepper field with hairy vetch cultivation and plastic film cover in 2019
No. individuals/trap+S.E.
Order Family 3rd~6th June 9th~12nd July

Cover crop Control Cover crop Control
Araneae 3.5+1.20 1.3+0.50 0.8+0.50 1.5£0.50
Odonata Coenagrionidae 0.0£+0.00 0.0+0.00 0.3+0.25 0.0+0.00
Hemiptera Anthocoridae 1.0+£0.70 0.3+0.25 0.0+0.00 0.0+0.00
Neuroptera 0.3+0.25 0.0+0.00 0.0£0.00 0.0£0.00
Coleoptera Coccinellidae 0.0+0.00 0.5+0.30 0.0+0.00 0.0+0.00
Coleoptera Coccinellidae2 0.3+0.25 0.0+0.00 0.0+0.00 0.0+0.00
Coleoptera Staphylinidae 0.0£0.00 0.3+0.25 0.5+0.50 0.0+0.00
Diptera Cecidomyiidae 0.5+0.30 0.3+£0.25 0.3+£0.25 0.0£0.00
Hymenoptera Platygastridae 6.0+0.70 3.5+0.85 1.8+0.85 1.3+0.50
Hymenoptera Braconidae 0.3+0.25 0.3+0.25 2.0£1.35 0.8+0.25
Hymenoptera Ichneumonidae 0.0+0.00 0.3+0.25 0.3+£0.25 0.3+£0.25
Hymenoptera Eulophidae 0.0+0.00 0.5+0.30 0.3+0.25 1.3+0.95
Hymenoptera Megaspilidae 0.0+0.00 0.3+0.25 0.0+0.00 0.0+0.00
Hymenoptera Mymaridae 1.0+0.40 1.0+0.70 2.0£1.10 1.5+0.30
Total 12.9+0.13 8.6+0.12 8.3£3.03 6.7£1.04

* Coccinellidae1: Scymnus hoffmanni, Coccinellidae2: Harmonia axyridis
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Fig. 4. The Length of pepper plants in different cover crops plot and control plotin 2017.

Hairy: hairy vetch, Alfa: alfalfa, Crimson: crimson clover, Control: all field covered plastic film. The same letters on the bars indicate no
significant difference among the means (Duncan’s Multiple Range Test, p<0.05).
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Fig. 5. The length of pepper plants in different type of cover crops cultivation in 2018.

Hairy 30: hairy vetch + 30 cm (width) plastic film cover, Hairy 60: hairy vetch + 60 cm (width) plastic cover, Control: all field covered
plastic film. The same letters on the bars indicate no significant difference among the means (Duncan’s Multiple Range Test, p<0.05).
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o, IE22E9] 30 cm & H|Y I EF A= 400, 52.5 g, 60 cm & H|LI|ELO| A 136.5, 1755 g& 212} &5 TH(Table
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ST WAL SO et
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AuiLe] 60 cm & H|J I E oA 606.3 g, 224.4 gT} 90 cm = H|LI|E A 596.0 g, 376.3 gO &7 FF 279.7 g, 177.0 g&
B ETEG A Hehton GETY] BAPE A fOIRE BIsH] FATHTable 3). 20199 BEToNA BAIgo] Hol
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Table 2. The productivity and damage by pest of pepper in different type of cover crops cultivation

1st, August 12nd, August
Treats
Weight of fruits+S.E. (g/plant) Weight of fruits+S.E. (g/plant)
Hairy 30 40.0+7.62 ¢ 52.5£10.56 b
Hairy 60 136.5+8.84 b 175.5%22.75a
Control 2233+33.20 a 234.7+20.28 a

Hairy 30: hairy vetch + 30 cm (width) plastic film cover, Hairy 60: hairy vetch + 60 cm (width) plastic cover, Control: all field covered plastic film.
Mean values followed by the same letter within a column are not significantly different on the basis of DMRT (p<0.05).
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Fig. 6. The length of pepper plants in different type of cover crops cultivation in 2019.

Hairy 60: hairy vetch + 60 cm (width) plastic film cover, Hairy 90: hairy vetch + 90 cm (width) plastic cover, Control: all field covered
plastic film. The same letters on the bars indicate no significant difference among the means (Duncan’s Multiple Range Test, p<0.05).

Table 3. The productivity and damage by pest of pepper and the incidence of virus in different type of cover crops cultivation

e 12nd, August 21st, August Total weight of fruits on August
Weight of fruits+S.E. (g/plant) ~ Weight of fruitsS.E. (g/plant) Virus infected plants (%) (9/plant)
Hairy 60 606.3+58.75 224.0+£19.14 0.0 830.3
Hairy 90 596.0+13.11 376.3+44.90 0.0 9723
Control 279.7+£207.91 177.0£84.61 61.6 456.7

Hairy 60 : hairy vetch + 60 cm (width) plastic film cover, Hairy 90 : hairy vetch + 90 cm (width) plastic cover, Control : all field covered plastic film.
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FE 20|uAo]FHlo| 2 (CMV), A HEHO[2] 2 (PepMoV), EHFERAIO]S HIo]H2(ToMV) 52| Hio|H A2 AR E0]
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