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Effect of agricultural land use types on soil mite communities in north China

HAN Xuemei" *, LI Dandan®, LIANG Zian', CHEN Yunfeng’, HU Cheng’

1 School of Life Science and Technology, Nanyang Normal University, Nanyang 473061 , China

2 China-UK-NYNU-RRes Joint Libratory of Insect Biology, Nanyang Normal University, Nanyang 473061, China
3 Institute of Plant Protection and Soil Fertilizer, Hubei Academy of Agriculture Science, Wuhan 430064, China

Abstract: Soil health is closely related to the soil mite community. Land use types can alter the soil environment, which
could further influence soil biodiversity, including that of soil mites. Soil mites are important indicators of soil condition and
anthropogenic impact. In order to explore the relationship between soil mites and agricultural land use types, an experiment
was conducted in a traditional agricultural region of north China. Four treatments were included: a routine winter wheat-
summer maize rotation field, a one-year vegetable plastic greenhouse, a four-year vegetable greenhouse and a four-year open
vegetable field. Each treatment was replicated three times. In May and October 2012, the soils were sampled to evaluate
the changes in soil physico-chemical parameters as well as the abundance, diversity and community structure of the soil
mites. Mite diversity was tested using the Shannon-Wiener index and taxonomic richness, and a canonical correspondence
analysis ( CCA) was used to elucidate the relationship between the soil mite community, the soil physico-chemical
parameters and the treatments. The results indicated that the open vegetable field significantly increased the hydrolyzable
nitrogen content and the four-year vegetable greenhouse increased the available phosphorus content. The average mite
abundances from each plot were 22568 ind/m’ in May and 20155 ind/m’ in October. A total of thirty-six soil mite taxon

groups were identified. Acaridae were the most abundant at 39% . Other dominant mite taxa included Tarsonemidae,
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Pygmephoridae, Microdispidae, Laelapidae, Ascidae, Mesostigmata nymph, Scheloribates sp., Tectocepheus velatu,
Oppiella sp. , Oppia sp. 1, Protoribates sp. and oribatid juveniles. These dominant taxa accounted for 91% of mite
abundances. The soil mite community analysis showed that Oribatid mites were dominant in the routine agricultural field.
From the routine field to the greenhouse, the r-strategic Astigmata, especially the Acaridae, became the dominant
assemblage over the K-strategic oribatid mites, which could be attributed to the increase in fertilizer input and human
disturbance. The succession was obvious in the new built one-year vegetable greenhouse treatment. However, the mite
diversity and Acaridae abundance decreased after the greenhouses were used for four years, which suggested that the
accumulation of phosphorus and the more frequent disturbance were unfavorable conditions for the soil mite community.
Disturbance also decreased the abundance of Oribatida, Pygmephoridae and Microdispidae. From the routine field to the
open vegetable field, management led to a decrease of Oribatida with the four suborders having a similar proportion in the
open vegetable field. Compared with the vegetable greenhouses, the open vegetable field had a more equable distribution of
the four treatments. In summary, the most serious disturbance and the highest loss of mite diversity occurred in the
vegetable greenhouses, compared with the other two land use types. This loss of mite diversity could destroy soil fertility
maintenance and self-restoration and have a negative impact on sustainable agricultural productivity. Therefore, although
greenhouses can increase yield and income, we should pay more attention to the protection of soil biodiversity in future,

especially of the mite community.

Key Words: green house; agricultural land use; soil mite community; Oribatida; Acaridae
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1.1 SEB S S m ikt

S g5 A R A R BT B A £ BRSPS b (32°58 "N, 112°25'E) % Hiu v - B AR iy 2 XU Bl 2 1@
T, PR B I e, & 2R 380 T, B B RPGRIE, &4 800 15°C, i ] 7 A A R
27°C, B H 1 AW A FHAIR 1C AL . AR A 800 mm, 4EJCFE ] 220—245d, WFsTHbIX +- 52 AL N
AR S ST Z R0, T Y A A /NFZ (Triticum aestivum L. ) —X E K ( Zea mays L. ) FeVEAR M, A4
10 A &34E 6 A A/NEARKZEN 6 H 244 10 H W FKRAERZET,

IRSEI IR 4 ASSEIRAR L, A3 R A (W) 1 AFRRZERMI(16) 4 FIRE R (46) Fl 4 58K
H(4V) o BRI /NG | FREAE 5 iR = KM AR RS M A 3R 37 2 5 R T 4 i 1) = AH
A, & 2 e B E s e s, o 1 AR E RS T 2012 4F 4 A RFIREFHAIGEB L, 4 FIRE
KM T 2008 4 9 A MR BATE IR E IR RIER A AL, 4 588 REEHAEW 7 T 2008 42 9 J
DA BRSPS E 3 AN A/ NXHEBCY 667 m?,

1.2 THEERHES T

2012 4F 5 A H 10 H BREEAT R, MR/ N X 27 FRIS Al B A 0—10 em 12)2 T3 -4
B3 em, HEPTE RS B SRS T 27 A SEE0 38 N, R4 T - 58006 45 2 B Ab 1 ol o

FANX HFEB SR A TR FREL 300 g i+ HCE AR 1 Tullgren i<t U8 + 3805 48h | BT AR IR
DFRE 25W BT o 2388 R 9 DRAF A 75 % ROTSORS Fh BB S 7R TR DR A UK AR BT 45°C B9 R%
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Mesostigmata F1JGI 1 H Astigmata (8285 2R 72 I H Oribatida %5 21 & s (K- 22

BEA/NXCRAE BN B —38 53 2 mm G5 ), 58 AR IR AR A5 2% 0 s se o0 TR S, I 5 K
1, HA RS I A LT B A RO R R pH (5 IR AR R TR R A
Wl
1.3 Bt

- SFE TR T 22 REPE DT T 06 104 S T S 2 RS (4l o N R M S AR U 20 A S — AN RE ) R AR
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Favg7

H ==Y [pilog,(pi)]
Ko pi MEEE AT R

PR )7 223 Hr7E SPSS11. 5(SPSS Inc. , Chicago, USA) AT, R H] Tukey HSD 56 458 4% N5 An ik
PHIE 925 5 (P<0.05) , ANl RSP MBI B EHE , Se Tt Z B A 7 X B sl o o iR d . 46 5 15 AN Tl 5 IR
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TE(FR ), M4 FRERMAEE RS rh AL & BB ST 1 AR E K, M R S8 4
pH (ELEE T 1 AR KA 4 4RI 2 M (05 5 FUA A LU B g 220, 7E45Fh R 7 =0T
IR A A BE S

http ; //www. ecologica. cn



16 ] A AT DAY o R T O R TV A5 A R TR 5029

2.2 Al 3R T O S = B2 A5

5 745, WA AR R b 43 2 1 0 S T B A X D 22568 AN /m?, T AT o 4% , T
12% , o<1 146 i 44% W8 40% o, MNFE 2 AT LR M, LA I eb B RIT o5 L (91l de s, T A 3 2 R v 4%
SR T FU s, B AT 1000 o A AR BT R A — 2 DAL B RS Hp R R G 1096 LU, o
PZR 7 220 A8 AR, B RS i (1 A % MR 4 473t 28 M5 MU TR L, il R R 80A 1 3%
PeZE S (HER ISR i 5 F R R AR T 1 AR SO, 7EX A Ay, AR st R T T 4 AN H A
JERGEA BB B2

F1 AEARLLTHFIAAFRTLEREEMER
Table 1 Soil physico-chemical parameters under different agricultural land use types

Bl ffp AR iy vel

i A
AbFR ﬁmﬁ Hydrolyzable Available Available o .
Organic matter . . pH Bulk density
Treatment /(/ke) nitrogen phosphorus potassium J(a/em)
g/cmr
i /(mg/kg) /(mg/kg) /(mg/kg)
w 16.4 ab 91.6 b 44.0 b 115.8 5.4 ab 1.2
1G 15.5b 100.9 ab 54.0 ab 111.0 5.2b 1.4
4G 18.2 a 108.7 ab 86.5 a 97.9 5.1b 1.3
4V 17.9 a 113.0 a 70.2 ab 99.6 6.0 a 1.4

W W HARH G 1 AFRE RN 4G 4 4R IRE KM 4V .4 AET R R—FNAREAR R TR AER R A B E 2R (P<0.05)

10 F 53, AR FR rp 73 B 1 B4 09 5 = B2 B9 S0 20155 A/ m? T 139 o 21 9% , D6
10% , o<1 146 5 35% , WY 35% o MNFE 2 AT LAFR I, XA A AR IRAR T ob B T ot L o) s v, A
il 2 KM JC T Ee ) By AR R R LA b HS S A A B AN e DR SR M G T L
TREWR . B O7 220 A A SRR B RS (1 AR IR A MR 4 AR 3 OOH -5 W AR AR LE , 386 8
BER AT W 22 5 o (H 1 AR A RN P i R B S R T 4 AR A R, U T R A AR R A
ISR IR, b SRR (1 AR A RO AR T R T T B B T 4 AR A M B R
S 4 AF R 2 AR AR FH b e AT 0 Y A B AR T 1 AR IR A M ; 8 RS AN 4 4T A M b R G
JEAR T3 HAC I I H. 4 4738 2 M 9 1) 2 BE B BT 1 AR

F2 ITEHBBEENEMREE(N/m?)
Table 2  Soil mite community structure and abundance
4% KR 5A 104
Code Taxon unit W 1G 4G 4V W 1G 4G 4v
WA H 1494 1031 343 731 8725 a 5710 a 165 b 1961 a
Prostigmata (7%) (2%) (2%) (11%)  (32%) (14%) (4%) (24% )
1 R IRl Tarsonemidae 1208 339 167 546 3109 4227 165 730
2 BRI Tydeidae 0 0 0 185 171 0 0 549
3 S IR Pygmephoridae 0 0 0 0 3451 a 503 ab 0b 0b
4 NS IERL Microdispidae 116 509 0 0 1995 a 0b 0b 682 ab
5 25l Cunaxidae 0 0 0 0 0 980 0 0
6 S8R} Trombidiidae 171 183 176 0 0 0 0 0
TRITIEH 3588 5151 661 1288 2735 1493 827 2615
Mesostigmata (17% ) (12% ) (3% ) (20% ) (10% ) (4% ) (19% ) (32% )
7 1Al Parasitidae 0b 552 a 0b 553 a 167 0 331 0
8 JiFl Laelapidae 341 692 0 178 0 319 0 183
9 HFEERL Ascidae 901 1593 485 0 410 353 0 1737
10 BEHHHR] Eviphididae 282 0 0 0 342 0 0 0
11 IR i 5% 8 Rhodacaridae 337 353 0 0 0 319 0 171
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G %R 5 1 10 J1
Code  Taxon unit w 16 4G 4v W 16 4G 4v
12 T ZZ 4R} Phytoseiidae 0 183 176 0 0 503 0 0
13 JEL 5 5B} Pachylaelapidae 116 0 0 190 167 0 0 0
14 #7U Nymph 1610 1779 0 368 1649 0 496 353
15 il Larva 0 0 0 0 0 0 0 171
EAIEH 1416 24126 12304 2241 342 b 24788 a 2256 b 714 b
Astigmata (7% ) (55% ) (64% ) (35%) (1% ) (61% ) (51% ) (9% )
16 R Acaridae 1416 23590 12304 2241 342 b 24788 a 2091 b 528 b
17 LR Anoetidae 0 536 0 0 0 0 165 187
R 5 H 14557 13272 5846 2224 15581 a 8668 ab 1210 ¢ 2830 be
Oribatida (69% ) (30% ) (31%) (34% ) (57% ) (21%) (27% ) (35%)
18 Scheloribates sp. 1 832 ab 1300 a 1838 a 0b 1594 478 515 917
19 Scheloribates sp. 2 171 170 0 0 0 0 0 0
20 Scheloribaes sp. 3 0 0 0 0 0 0 0 171
21 Tectocepheus velatus 5061 3343 1671 363 338 831 165 695
22 Tectocepheus sp.2 853 0 0 0 167 0 0 0
23 Oppiella sp. 2053 ab 1779 a 0b 0b 119 b 3625 a 0b 0b
24 Oppia sp. 1 573 4082 485 190 0 522 0 0
25 Oppia sp.2 0 0 0 0 0 1462 0 0
26 Ramusella sp. 0 199 0 0 334 ab 880 a 0b 0b
27 Protoribates sp. 0 0 0 0 5638 0 0 0
28 Xylobates sp. 0 170 0 0 171 0 0 0
29 Microzetes sp. 0 170 0 0 0 687 0 0
30 Ceratozetes sp. 0 0 167 0 0 0 0 0
31 Autogneta sp. 166 0 0 0 0 0 0 0
32 Allosuctobelba sp. 0 509 0 0 0 0 0 0
33 Liochthonius sp. 0 0 0 0 287 0 0 0
34 Epilohmannia sp. 116 0 0 0 0 0 0 0
35 #1 Nymph 2657 1383 1348 1110 5711 184 340 353
36 i Larva 2074 170 338 560 1055 0 188 695
AREEE H Unidentified 0 0 0 0 167 0 0 0
BT Total 21055 ab 43579 a 19154 ab 6485 b 27383 ab 40659 a 4458 b 8121 ab
S?haz:jfi&\x/iener index 2.04 1.47 1.29 1.67 2.01 1.40 0.88 1.77
fﬁfﬁb 11.67 13.00 6.33 6.67 12.33 a2 11.00ab  4.00 b 7.67 ab

WP ERE IR 1 F55 A E R IR — B 3 25 b B b 4 AN B 4 BT i Ll Rl—A7 00, [ — H 0 P AR R = BE E RRB W#
P22 5 (P<0.05)

2.3 Al AR Ty 2O SR A ) B
BERAIEFEIL S B AR5 36 AN2ME, FLrBiRE (39% ) 9 DLFA L f5 5 S AE (>10% ) s BRICLLST, B £ g )
(6.1% ) JEWRWARL(2.3% ) /NFIERH(1.9% ) T ERE(1. 0% ) BERERE (3. 2% ) T (3. 7% )
Scheloribates sp. 1(4.4% ) | Tectocepheus velatus(7.3% ) Oppiella sp. (4.4% ) .Oppia sp. 1(3.4% ) | Protoribates
sp. (3.3% ) A (7. 7% ) HELI96 (3. 0% ) WA H AR ESHE (1% —10% ) . X 14 MRS
oy BB 91%
5 AR E R I7 220 A A R R BT (3R 2) | B8 RSHUA 1 4R il 3 M h o Rk 00 =5 B2 i T 4 4R 2 R
FRLAC H 1 AR KM 4 4R R Scheloribates sp. 1 /) =F B & T 88 KM 1 SR E R Oppiella
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sp. FBEE T 4 AR E R AER K3 . HA S 28 B ICHE A A AL BRI A 31 25 5

10 H Oy B 2240 W 25 R0 (3 2) , 58 R SEH A 4 A5 IR 2 oM A J 3l 6 A A9 =F I T3 AR 1 5 1
ARIR A KM 4 AR /NS 96 Y = B IR T B 5 1 AR IR = KM o iR Oppiella sp. 19 F
fm THE 3 MO, T Ramusella sp. W =F BESE 5 TH8 RS HAN 4 AR %KM, HA 3 28 B0 7E 45 A 3 ]
ARENER,
2.4 Alb A HR 5 2O A SRR 45 R Y5

ZREMEFR BN SR R O 220 W 85 332 B (3 2)  Aulk = A FH 7 =) e iV B A 8 BRI 2 B 52
WA, HAE 10 H 0y B RAE 2 B, 4 AF I 3 M A S G %) R 50 3500 T B AR HE 150 P O =8 R
BRI (7 FH T R 2 IR - SR e B v 2 Rk

CCA W Hr 45 R HHEF B 2on (B 1), Br A7 S 8RR AE 6 i % 1 4586 28 k1 75. 8% (F =1.456,P =
0.0020) , Hrilh 1 fif ks TR A0 49. 1% 5l 2 fif e T2 25.2% . CCA HEF B R T 35848 it (A 45 b 38
A - SR A T ) X il A 5 A0 A B S

3.0 14
A 0 06| B o pH
+ HIRITIEH
x HUTTIE
v FRITEH
o HIHIH x
P 33
Mojéture's S?,,M
~ « 1529 pR!
w w
'é‘ 5 4Gy, 35
~ ~ 268817 N
&# &# 169 12
; iG o X
29255" Kye i 11! *6 3 AW
23; 10
BD
.
o8
19 -
*2
-0.5
-0.5 0.5
i1 Axis 1 #h1 Axis 1

B1 Rt AR, TEBAYRSHEEXRNERN NS
Fig.1 The relationship between agricultural land use types, soil physico-chemical parameters and mite assemblages
(A) HHEHEARR) CCA HEFP I 258 0 F R I, O 0 1 AFRIRZE M, 1) b =10 4 AFIRLE RN, IR O 4 AFRE RS, = 0RIIBERIR 5 A
Oy - EREAS SO EIE IR 10 A Oy 3R (B) R HIT5 5 e B A M R Agh 26 ) CCA HERF I SOM, R 3EA HLIBT; N, Bl A0 P,
AR K, HAHD  Moisture, T HEF /K BD, 258 WS RESR 5 L3R 2

BT 458 24 4> T IEREAR Y CCA HEP B HEARTMIAEEE RS . Hb 1 AR R E KM S HE 3 M4k
BT S T ok A 1 AR KRR AR A 2E 5l 2 DAZE 8 AR T R R S i35 40 A A A 2
DUA, Herpsg A %) 4 v R 3 o B I T R SR M R A, 4 IR M) 3R AR il 2 DAZE SR 1
SRR MR B, DASN 2 DIA 5830 H AR H 0 7 B2 40 A e I DR R 309 22 M i e 4w
23| A IR I (R Z R | S I S A AN (W] A RO A A A (BB o T R PR AR PR SE G X 22 S AE 9%
X AT R S LSS R A

BT 25 0 ARl A R 5 =X - R AR BT RN A 75 1 CCA HEFF BT, Forbm) 1250 = M R SE R Ab
ET IR T, A E OB A 2SR T AR, BN 5 52 A0 BERT S AR M BT s e, 4

BN 4 DB AT TE 4 DGR, R T SRS A0 7 A T AN, b 1 AR R S KA 4 4R
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