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Abstract [Objectives] To investigate the population dynamics of the natural predators of pest insects in apple orchards
planted with different companion plants. [Methods] Insects in two orchards planted with different companion plants in
Yan'an, Shaanxi province were monitored using the Markov net method from March to April in 2020, and the diversity and
distribution of each functional insect group was quantified and analyzed. [Results] A total of 4 428 individual insects were
collected, which were classified into 43 species, 39 families and 7 orders. 1 046 individual insects (26 species) were captured
in the orchard co-planted with rapeseed (YC). The dominant species in this orchard was Chromatomyia horticola. 3 382
individual insects (36 species) were captured in co-planted with Vicia villosa (MS). The dominant species in this orchard was
Diarthronomyia chrysanthemi. The Shannon Wiener diversity and S/S stability index of the YC orchard were significantly
higher than those of MS orchard. Canonical correspondence analysis (CCA) shows that the diversity and abundance of
predatory species and herbivorous pests were higher in the MS than in the YC orchard. [Conclusion] The insect community
was more stable in an orchard co-planted with rapeseed than in one co-planted with V. villosa. The diversity of predatory

species and herbivorous pests were positively correlated and there was a similar correlation between the individual abundances
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of these groups. These results clarify the distribution and diversity of functional insect groups in two different companion plant

crops in apple orchards, which provides information for selecting suitable companion plants for apple orchards and the

prevention and control of apple pests.

Key words orchard green manure; insect functional groups; diversity
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Tablel Speciesand individualsof insectsin two orchard green manure planting patterns

H Orders g Fh # it M . %ﬁ
Family/Species Family Functional group Rapeseed Vicia villosa

i3 H /N3EikE Plutella xylostella FIRAL Plutellidae Phy 4 3
Lepidoptera sy py ratidac BEIRFL Pyralidae Phy 0 1
T Colias hyale WAL Pieridae Phy 0 1

#:0% Tortricidae B AL Tortricidae Phy 0 1

M Gracillariidae Y%A}l Gracillariidae Phy 11 30

REER K Macdunnoughia crassisigna & & F Noctuidae Phy 0 1

7 8o Autographa mandarina 7R Noctuidae Phy 1 0

H ¥ % Mamestra brassicae WAL Noctuidae Phy 2 6

FAETR % Leucania placida WAL Noctuidae Phy 0 3
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43R 1 (Table 1 continued)

H Orders By F #t oI A e . %ﬁ
Family/Species Family Functional group Rapeseed Vicia villosa

M H it i%ME Chromatomyia horticola iRl Agromyzidae Phy 493 721
Diptera Wi Agromyzidae IRl Agromyzidae Phy 89 20
TEVEIE Chloropidae TR IERL Chloropidae Phy 0 8

il Sciophila sp. Hil Al Mycetophilidae ~ Phy 2 0

IRl Muscidae IRl Muscidae Phy 4 9

F5 Psychodidae kAL Psychodidae Phy 0 3

1L Anthomyiidae 1EWEAL Anthomyiidae Phy 126 321

BMbgE Sepsidae BMERL Sepsidae Phy 3 6

# Y Mycetophilidae IRl Mycetophilidae Phy/Pre 30 205

I Chironomidae FEIAL Chironomidae Phy/Pre/Par 0 22

J25y Diarthronomyia chrysanthemi  #28¢%} Cecidomyiidae Phy/Pre 195 186 0

% Simuliidae IHAL Simuliidae Phy 1 0

& Scathophaga sp. ZEMP} Scathophagidae Par 0 5

Wi Bombyliidae Iedi#l Bombyliidae Par 0 1

Wi Calliphoridae midEE} Calliphoridae Par 3 8

g Syrphidae BIFMEEL Syrphidae Pre 11 11

%I Phoridae % IEFEl Phoridae Par 12 48

L ii: Dolichopodidae K LB} Dolichopodidae  Pre 0 14

JK I Ephydridae JKIEF} Ephydridae Pre 1 3

ki Sarcophagidae JkiEF} Sarcophagidae Par 4 2

¥ Tachinidae ZFiEAL Tachinidae Par 2 0

JEE3H B J4% Cynipidae JHER]L Cynipidae Phy/Pre 0 3
Hymenoptera ywie 1chneumonidae iRl Ichneumonidae Par 5 3
¥ Braconidae IRl Braconidae Par 2 4

/IN#% Chalcidoid /N BL Chalcidoidea Par 10 32

% Andrenidae LRl Andrenidae Pol 0 1

W% Apidae EIEPRL Apidae Pol 16 0

M HE K% Lygaeidae KIEFRL Lygaeidae Phy 0 1
Hemiptera Delphacidae “KEEL Delphacidae Phy 3 3
TRIf Cercopidae RIAEL Cercopidae Phy 3 0

[7l3# H M Cicadellidae niRl Cicadellidae Phy 0 19
Homoptera 1 pgyllidac ATEF Psyllidae Phy 0 1
Iﬂzlj(e%itera B% Chrysopidae B4Fl Chrysopidae Pre 0 2
ii%o?)tera 1% Cantharidae 155 F} Cantharidae Pre 13 0
334 Totol 1 046 3382

Phy: HHEMEE; Pre: MigMRA; Par: FAMEREM; Pol: HhPER AL,

Phy: Phytophagous insects; Pre: Predatory insects; Par: Parasitism insects; Pol: Pollination insects.
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Fig. 1 Speciesand individuals of insectsin orchard green manure planting patterns
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Fig. 2 Diversity analysis of insect functional groupsin
two or chard green manur e planting patterns
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Y C-Pre: Predatory natural enemy insects in rapeseed
planting pattern; YC-Phy: Herbivorous pests in rapeseed
planting pattern; MS-Pre: Predatory natural enemy insects

in Vicia villosa; MS-Phy: Herbivorous pests in Vicia villosa.

Histograms with difference lowercase letters indicate
significant differences at the 0.01 level. The same below.
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Fig. 3 Diversity analysis of insect functional groupsin two orchard green manure planting patterns
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Fig. 4 Diversity analysis of insect functional groupsin
two orchard green manur e planting patterns
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Pre-S,: Species richness of predatory natural enemy
insects; Pre-S;. Individual of predatory natural enemy
insects; Phy-S,: Species richness of herbivorous pests;

Phy-S;: Individual of herbivorous pests.

YC-1, YC-2 and YC-3 represent the three sample plots of
rapeseed planting pattern, respectively; MS-1, MS-2
and MS-3 represent the three sample
plots of Vicia villosa planting pattern, respectively.
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