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Effects of different management practices on soil mite community structure under

greenhouse conditions
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Abstract: Soil mite distribution is closely associated with various agricultural activities in agroecosystems. The effects of
organic (ORG), low—input (LOW ), and conventional ( CON) management practices on soil mite abundance and
community structure under greenhouse conditions were determined by conducting an experiment at the Quzhou Experimental
Station of the China Agricultural University (36.5°N, 115.0°E) , Hebei Province, China. Soil sampling was performed five
times between August and December 2012 (an entire cucumber growing season) at two soil depths (0—10 ¢m and 10—20
cm) , and each of the management practices was replicated three times. All mite taxa obtained were divided into four trophic
groups ; fungivorous cryptostigmatic, fungivorous non—cryptostigmatic, nematophagous, and predaceous mites. Shannon—
Wiener (H') and dominance (\) indices were calculated to evaluate mite diversity. The results revealed that the average
mite abundance according to sampling date and depth in the ORG, LOW, and CON management practices was 10,368 ind/
m’; 11,180 ind/m’; and 7,918 ind/m’, respectively. In all the three greenhouses, the vertical distribution of soil mites

showed surface-aggregation, and the mean abundance of mites in the 0—10 c¢m soil depth (18,707 ind/m*) was 20—fold
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that in the 10—20 c¢m depth (937 ind/m”). Statistical analyses indicated that the management practices only significantly
impacted the relative abundance of fungivorous non—cryptostigmatic and nematophagous mites, but no significant effect was
found on the abundance of soil mites, the relative abundance of various suborders of mites, and the relative abundance of
fungivorous cryptostigmatic and predaceous mites. The total mite abundance and the abundance of the various trophic groups
fluctuated to different degrees during the sampling period ; they also differed among the greenhouses. A strong fluctuation in
mite density was found under low—input management practice, with the highest numbers noted in October and September for
the 0—10 e¢m and 10—20 cm soil depths, respectively. The total mite abundance in the organic greenhouse increased
gradually over time, and that under conventional management practices exhibited a slight fluctuation, with the highest
number observed in November. Fungivorous non—cryptostigmatic mites were dominant in most soils except in the 10—20 cm
depth of conventional soils; nematophagous mites were the subdominant trophic group in both organic and low—input soils.
Acaridae was the most abundant family ( mean = 38.7%). Other dominant mite taxa included Laelapidae (13.1%),
Parholaspididae (10.4% ), Uropodidae (6.4% ), and Microdispidae (6.6% ). Mite richness decreased in the following
order; ORG (26) > LOW (21) > CON (18) ; however, no significant effect was observed in the H 'or N indices. One—way
analysis of variance of H 'and N in the 0—10 ¢m depth only revealed a significant difference in December, suggesting that H
'was significantly higher under LOW than under ORG management practices. In general, the highest H 'value was observed
in November, and the N index was the lowest in this month. Thus, under greenhouse conditions in which the soil
environments are highly disturbed and receive high inputs, management practices had small effects on both soil mite

abundance and community structure.

Key Words: soil mites; greenhouse; organic management practices; low-input management; community structure;

diversity
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Table 1 Result of analysis variance (ANOVA, p values) for ecology indices, mite abundance and relative abundance of various suborder and
trophic groups

Wi AR 2SR BRI SR HURE ] R

Mite ecology .indices $ampling Man.agement Deﬁ%D) SxM SxD DxM SxDxM

and taxon unit time (S) practices (M)
H' 0.004 0.102 <0.001 0.091 0.003 0.532 0.025
A 0.037 0.089 <0.001 0.040 0.006 0.344 0.051
MAB <0.001 0.437 <0.001 0.007 <0.001 0.566 0.008
Pro <0.001 0.055 <0.001 0.023 0.007 0.010 0.001
Mes 0.121 0.617 0.008 0.033 <0.001 0.256 0.017
Ast 0.003 0.098 <0.001 <0.001 <0.001 0.671 0.057
FCR (Ori) 0.010 0.104 0.023 0.002 0.030 0.637 0.351
FNCR 0.320 0.021 0.078 0.003 <0.001 0.787 0.018
NEM 0.141 0.002 0.915 0.677 0.058 0.923 0.068
PRE 0.087 0.735 0.003 0.004 0.006 0.550 0.002

H' B ATEHN L 45 50 MAB . 355 85X Mite abundance; Pro: Hii <[ J3E H Prostigmata; Mes: H 5[ 7. H Mesostigmata; Ast: Jo’<. [ H
Astigmata; FCR; B & TEFRRS T8 Fungivorous cryptostigmatic ; Ori; FH 8V H Oribatida; FNCR: B & PEIEFRR 75 Fungivorous non-cryptostigmatic ;
NEM: B4k U0 Nematophagous mites; PRE: fifi & 14 % Predaceous mites; P <0.05 #{IA N HA5 . 3 2% 5 Values of P<0.05 were considered as

significant difference
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Fig.1 Dynamics of the abundance of soil mite under different management practices
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ORG : A HLAR X organic management practices; LOW ; 62> FE #E30 low input management practices; CON: # HLA% 3 conventional management
practices ; ZZ M E R 0—10 em L2, A M E R FE 10—20 cm £ JZ The left chart represent mite abundance in 0—10 c¢m soils, the right chart

represent that in 10—20 cm soils; IR 22 FIRFREDR error bars indicated standard error
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Table 2 Relative abundance (Mean+SE) of mite taxon and ecology indices under different management practices

KRR A A 0—10 cm 1020 em

Mite taxon unit and ecology indices ORG LOW CON ORG LOW CON
Tarsonemidae 0.0 0.0 0.0 10.0£10.0 0.0 0.0
Tarsonemidae Larva 0.0 0.0 0.0 0.0 6.2+6.2 0.0
Microdispidae 2.0+0.8 8.2+3.1 5.4x1.7 5.0+5.0 14.8+11.3 4.2+4.2
Bdellidae 0.1£0.1 0.0 0.0 0.0 0.0 0.0
Scutacaridae 0.0 0.0 0.0 0.0 16.7+11.8 0.0
Stigmaeidae 1.6x1.1 3.2+1.8 3.3+1.8 12.5£10.0 0.0 0.0
Uropodidae Nymph 5.9+1.4 0.5+0.3 0.0 16.9+9.6 3.7+£3.7 0.0
Rhodacaridae 0.1£0.1 0.0 0.0 0.0 0.0 0.0
Laelapidae 4.6+2.0 1.9+£0.9 2.3x1.1 24.8+10.6 1.2+1.2 43.8+17.5
Pachylaelapidae 0.2+0.2 0.1+0.1 0.3x0.3 0.0 0.0 0.0
Ascidae 1.4£0.7 2.3+0.9 0.5+0.4 2.5+2.5 7.4+4.9 0.0
Uropodidae 7.7+£2.4 0.4£0.4 0.5+0.4 2.5+1.7 0.0 0.0
Parholaspididae 2.7+1.5 12.9+4.2 6.2+2.3 0.0 27.8+14.7 12.5£12.5
Veigaiidae 3.9+3.6 0.0 0.0 0.0 0.0 0.0
Phytoseiidae 0.2+0.2 2.0x1.1 0.7+0.5 0.0 0.0 0.0
Parasitidae 0.0 0.1+0.1 0.2+0.2 0.0 0.0 0.0
Uropodellidae 0.2+0.2 0.0 0.0 0.0 0.0 0.0
Liroaspidae 2.9+1.9 0.0 0.3+0.3 0.0 0.0 0.0
Mesostigmata Nymph 0.3x0.3 0.0 0.0 0.0 0.0 0.0
Acaridae 37.7+7.0 37.4+8.2 35.2+7.1 8.2+6.0 0.0 18.8+13.2
Anoetidae 0.7£0.5 1.9+£0.9 4.4x14 11.1+£7.6 6.8+5.5 4.2+42
Acaridae Nymph 15.0+4.7 24.5+8.5 24.1+5.4 6.4+5.0 6.8+5.5 12.5£8.2
Oribatida Nymph 1414 1.2+0.5 0.0 0.0 0.0 0.0
Allonothrus spp. 2.9+2.9 0.0 1.3+1.3 0.0 0.0 0.0
Nothrus spp. 0.1£0.1 0.0 0.0 0.0 1.2+1.2 0.0
Hypochthoniella spp. 3.6+3.6 0.0 6.7+6.7 0.0 0.0 0.0
Ceratozetes spp. 3.9+1.3 3.3x1.6 3.7+1.4 0.0 3.7+3.7 0.0
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WA A 0—10 cm 10—20 cm
Mite taxon unit and ecology indices ORG LOW CON ORG LOW CON
Bella spp. 0.0 0.0 0.0 0.0 3.7+£3.7 0.0
Epilohmannoides spp. 0.0 0.0 4.4+4.4 0.0 0.0 0.0
Carabodes spp. 0.0 0.3x£0.3 0.0 0.0 0.0 0.0
Oppia spp. 0.0 0.1+0.1 0.0 0.0 0.0 0.0
Vepracarus spp. 0.0 0.0 0.3+0.3 0.0 0.0 4.2+4.2
Lepidacarus spp. 0.5+0.4 0.0 0.0 0.0 0.0 0.0
Unidentified 0.2+0.2 0.0 0.0 0.0 0.0 0.0
Pro 3.8a 11.4a 8.8a 27.5a 37.7a 4.2a
Mes 30.2a 20.0ab 11.1b 46.7a 40.1a 56.3a
Ast 53.5a 63.7a 63.7a 25.8a 13.6a 35.4a
FCR (Ori) 12.4a 4.8a 16.5a 0.0a 8.6a 4.2a
FNCR 55.4a 71.9a 69.1a 40.8a 51.2a 39.6a
NEM 13.6a 0.9b 0.5b 19.5a 3.7a 0.0a
PRE 18.4a 22.4a 13.9a 39.8a 36.4a 56.3a
H’ 1.05a 1.01a 0.91a 0.51a 0.47a 0.22a
N 0.51a 0.53a 0.56a 0.68a 0.72a 0.85a

ORG : A HLEL L organic management practices; LOW ; o/~ FE 45 3L low input management practices; CON: # #LAE 3 conventional management
practices ; £ W H & IR S BFEHAF S WK 1 FEFE The meaning of abbreviation were showed in table 1
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Fig.2 Dynamic of mite trophic groups abundance under different management practices
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Fig.3 Ecological indices under different management practices at the 0—10 cm soils during the sampling time
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