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Abstract: This study conducted an investigation into the effects of fruit type and
cultivation practices (organic and conventional) on soil characteristics and soil arthropod
communities within apple, blueberry, grape, peach, and pear orchards. The collection
of soil arthropod communities was achieved through the utilization of pitfall traps, with
concurrent measurements taken for soil moisture content, electrical conductivity, and
temperature. The findings of this study unveiled substantial impacts attributed to fruit
type and cultivation practices on soil characteristics. Specifically, within organic apple
orchards, discernibly higher levels of soil moisture content, electrical conductivity, and
temperature were observed when compared to their conventional counterparts. The
investigation into soil arthropod communities yielded a total of 1,527 individuals, classi-
fied in to five phyla and 15 orders.The range of abundance, species richness, and diversity
indices varied across conventional and organic orchards. Cultivation practices were found
not to exert a significant influence on soil arthropod community characteristics. How-
ever, Non-metric Multidimensional Scaling (NMDS) analysis indicated a significant
differentiation in soil arthropod community structure based on cultivation practices. This
study underscores the importance of considering vegetation structure and environmental
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characteristics that may influence soil arthropod communities comprehensively
when assessing the impact of cultivation practices on soil arthropods. Furthermore,
it emphasizes the need to account for both the characteristics and structure of soil
arthropod communities in understanding the implications of cultivation practices on

these organisms.
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Table 1. GPS coordinates and soil physicochemical characteristics in orchards with different type of crop and management practice

) Water contents Electrical conductivity Soil temperature
Crop Management Location (%) (ds m) Q)
Appl Conventional 37°40"23"N 128°36'63"E 13.25+8.33b 0.20£0.18b 26.35+0.73b
e
PP Organic 38°09'08”N 128°35'26"E 4493+191a 0.63%+0.12a 28.28+0.36a
Blueb Conventional 37°16'55"N 127°56"18"E 1723+£2.19 0.55+0.13 30.88+£1.13
Heberry Organic 37°20'26"N 127°58'40"E 19.70+114 0.78+0.77 29.98+1.00
G Conventional 37°28'05”"N 129°08"18"E 26.08+£12.44 0.51+£0.30 28.75x0.41a
rape
P Organic 37°11'42"N 129°02'25"E 23.05+1.32 0.08+0.05 25.33+0.68b
Peach Conventional 37°52'48"N 128°46'64"E 25.73x2.15 0.06+0.06 28.40x+0.69
cacl
Organic 37°52'43"N 128°47'09"E 26.68+2.04 0.07£0.00 29.83+1.38
Poar Conventional 37°49'48"N 128°00'64"E 2780x3.78 0.42+£0.08a 26.35x0.05
Organic 37°49'42"N 128°00'562"E 30.83+£9.99 0.28+0.05b 26.55+0.23

Different letters within each crop are significantly different at a significance level of a=0.05 (t-test).

Table 2. Results of a two-way analysis of variance (ANOVA) for the effects of the type of crop (C) and the management practice (M) on the
soil physicochemical properties and soil arthropod community index

Soil properties Community
Variable df WC EC ST Abundance Richness Diversity
F p F p F p F p F p F p
Crop (C) 4 241 - 3.67 * 2718 *x* 2.52 - 3.90 ¥ 1.98 -
Management (M) 1 758 ** 0.04 - 0.30 - 0.08 - 1.84 - 0.55 -
CxM 4 6.02 *x 2.15 - 11.35 *xx 1.35 - 0.98 - 1.10 -

The levels of statistical significance are expressed as follows: *p<0.05, **p<0.01, and ***p<0.001.
WC: Soil water contents (%); EC: Soil electrical conductivity (ds m™"); ST Soil temperature (°C)
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AHEHE Foto] HA 1070 oA DA sEw O HFAREA] AT}, B0 TR FHEOT ot I
W 57 1550l &5k 1,527 AA7F AR =] AT (Supple- S mIFTH(Table 2). AH BHAlo] 231 E/dell mlFl £-9]
mentary Table S1). oA o] $HFL 3502 F St ogka} 0] E29) Auj HEA] Atole] AT akee 3t
EN0) (Tetramorium tsushimae), SE7|5 (Collembola Z5|Z] okttt o] 5 Ayl Bl o] ook mlelst
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Table 3. Dominant and subdominant species of soil arthropod communities in orchards with different type of crop and management practice

Crop Management Dominant species Subdominant species
Appl Conventional Collembola sp. Drosophila sp.
e ) .
PP Organic Collembola sp. Lepidocyrtus koreanus
Conventional Collembola sp. Formica sanguinea
Blueberry ) . .
Organic Tetramorium tsushimae Collembola sp.
G Conventional Tetramorium tsushimae Entomobrya vigintiseta
rape ) . . .
P Organic Formixa japonica Loxoblemmus doenitzi
Poach Conventional Tetramorium tsushimae Tomocerus laxalamellus
eac . . . o
Organic Tetramorium tsushimae Ptenothrix ciliophora
P Conventional Tetramorium tsushimae Lepidocyrtus koreanus
ear ) . . .
Organic Tetramorium tsushimae Drosophila sp.
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Table 4. Soil arthropod community index in orchards with different type of crop and management practice

Crop Management Abundance Richness Diversity index
Conventional 11£13 4.00+1.87b 1.09+0.26b
Apple Organic 29+13 10.25+ 1.92a 1.74+0.20a
Conventional 9+6 5.25+3.19 1.17+0.77
Blueberry Organic 27420 9.50+6.02 139+0.54
Conventional 93+30 1700+6.28 1.84+0.46
Grape Organic 46+28 14.00+2.55 2.14+0.29
Conventional 28110 10.50+4.72 1.80+£0.50
Peach Organic 48411 1150+ 1.80 133+0.24
Conventional 59+87 725+5.17 1.40+0.24
Pear Organic 33+14 9.50+6.06 137+0.84

Different letters within each crop are significantly different at a significance level of a=0.05 (t-test).
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Crop

L] Apple
/\ Blueberry
<> Grape
O Peach
+ Pear

Management

NMDS2

Conventional
Organic

NMDS1

Fig. 1. NMDS ordination plots of soil arthropod community com-
position in pitfall trap of each orchard with different type of crop
(apple, blueberry, grape, peach, and pear) and management prac-
tice (conventional and organic).
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S AHEote] EF AAEE S RARI e, A S
Alo] E¢F 8 F A71%
WA o=, W0 FReE Al YA EF Bl F
e FFE A 59l 771 Al dpdol e Bl A
T} dho] vHlel =2 B 48 o, A7 ER, 25
7t #EE QT EG dA5E ol gt
A 57 1550] &dk= 1,527 ZHAIZE AP Aok A,
T TRE, O Ao H9le wE 2 /7] Bl
A 247} 9~93 ind. trap™, 4.00~17.00, 1.09~1.84 X 27~48
ind. trap™, 9.50~14.00, 1.33~2.143}. Ajul HA2 EoF
AAEE v B0l oIt FFE mlA|A] gttt 5HA]
9t NMDS (Non-metric Multidimensional Scaling) 4]
23}, Ae Aol wheh E9F AR)EFE A 27T 15t
A e & e SRS 2 A= Al o] E
& A2l 5=l vAlE FFE gotetet Qlel, ES EA
Tl FFS v 4 e A 7 E 2 B4
Ao g ugElojof ol EGF AAFE #H0 &
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