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Effects of corn stalk treatments on community structure of acarina and
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Abstract; This experiment aims to investigate the effects of three different harvesting methods of corn stalks on acarina and
collembola community structures in cropland in the black soil region in winter. In 2018, we investigated the community
structures of soil acarina and collembola in three plots with three different harvesting methods of corn stalks; machine-
harvested corn stalks returning to the field ( MH) , artificially harvested corn stalks removing ( AH), and artificially
harvested corn stalks not removing (NR). A total of 1713 individuals belonging to 22 species were captured, of which 739
belonging to 16 species were in the MH plot, 401 belonging to 17 species were in the AH plot, 573 belonging to 16 species
were in the NH plot.The highest individuals and species numbers of acarina and collembola were detected in the MH and

AH plot, respectively. The highest values of Shannon-Wiener diversity index, Pielou evenness index, and Simpson
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dominance index were all in the NR plot. Three harvesting methods of corn stalks had no significant effects on individuals,
species numbers and diversity indices of acarina and collembola communities. The results of Canonical Correspondence
Analysis (CCA) showed that soil factors had different effects on individuals and species numbers of acarina and collembola
communities. The distributions of dorminant and common species were significantly correlated with soil total phosphorus,
water content, and total nitrogen content. This study suggests that acarina is the dominant group in the winter in the study
area. NR is helpful to improving the diversity of the acarina and collembola community, and it has a positive effect on the
protection of the structure and diversity of acarina and collembola community. This study provides a theoretical basis for the

research and conservation of soil animal diversity in black soil cropland in winter.

Key Words: winter; corn straw; treatment method ; acarina; collembola; community structure
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WF5E XA T 2R E VAR WA R T 2% XA A AR I 4R (46°17'N, 126°51'E) | JE bRy K i 22
A AR 3.3°C K Z e 7—9 1, DI F- IR I & 500.4 mm, “FIJAETCFEW] 142.7 d, DF5EIX
JEFAOT IR WK 115—150 m, #Z 2016 4, P 2% XA + M 9T IS A 21.4 J7 hm?, EJF B8R 15.5 7
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SEYG R U B AE B 30 AR LA EIF A D SRR SR AR SR 10 AEFEVEY) AR TR SEE AR FRAE S
FPOIEZE 15, K SCBOAE S TR FH AL X, S i iy B TR/ B bR 8 3R 22 /D045 50 m LA B AYER
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KB RASFEFF A9 BT =024 3 Fl, 20 ) A ALIAS #1148 FH (MH, machine-harvested corn stalks returning
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to the field), AN T W3R % #F & ( AH, artificially
harvested corn stalks removing ) FI T35 #F & %
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~18.5C AR T2 A -13.5C . 1R REHL P BEAL % Fig.1 Three different harvesting methods of corn stalks
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3 HBREHS

3.1 3 MOARFRIAY FORFE AL BT 20 /N S S I 4 AR

RS /NI HERY) 1713 122 F (3R 1) AR B A9 A 80(P<0.001) A FIEL(P<0.001) 1 1w
EWZTEH, Hd, LMK Ramusella sengbuschi 1 Polyaspinus sp., t #Fh 36 5 i 38 8 A4 K 5 vy
75.72% ;% WL A Epilohmannia ovata . Pachylaelaps sp. Scheloribates laevigatus Mesostigmata sp.  Thalassaphorura
encarpata F Isotomiella minor ,# ULF AR AR 19.74% 3 Ho Ay 14 FhoM A YR, & 33k SR B0
4.56% . 3 FIANIFI A FORASFFAR BT 3R], AH B9SR>I 401 1, B ASARRR 23.419% , MH B4~ 14
BuRZ A 739 H, b BB 43.14% YR, AH e, 17 F MH F1NR B2 B0 16 Fi (1),
3.1 3 FORIE A FORFE AT LB D7 =T Wit B VR 2H URAE

SeAe i H 1624 112 F W FSMABCR IS MHSNR>AH IR EGR 3 AH=NR>MH, MH f9{)
PFF A Ramusella sengbuschi 1 Polyaspinus sp., # W H4 & Epilohmannia ovata . Pachylaelaps sp. . Scheloribates
laevigatus Fll Mesostigmata sp., Fo4x 3 F R #6 A . AH (IR F A Ramusella sengbuschi . Polyaspinus sp. I
Scheloribates laevigatus , % YLFH A Epilohmannia ovata . Haplozetes sp. ,Scheloribates laevigatus , Tectocepheus velatus
F Mesostigmata sp. , HoAx 2 FiCONFGA F . NR PEEFN K Ramusella sengbuschi  Polyaspinus sp. 1 Mesostigmata sp. ,
W WAPA Epilohmannia ovata F1 Scheloribates laevigatus , Fo4% 5 Fi-RFAFR . Ramusella sengbuschi F1 Polyaspinus
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sp. & 3 AR B FORFEFFAL BT R SO EFAFh , i H A8 79.87% , BRI RT7 25 0B iR |3
AN TR Y FORAE AT AL 7 20T, W A AR IR B R A B35 (R 2) .
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Table 1 Dominance and composition of meso-micro soil fauna community under three different harvesting methods of corn stalks

HUCRE FF8 NTHAEFF N T WA

B o A A N % B

Species N rﬁl{%tt/% N ﬁﬁtt/% I B Hﬁtt/% Individusls (ﬁc?%:)
Individuals ( ﬁnﬁﬁi) Individuals ( ﬁl:ﬁ“ﬁf) Individuals ( ﬁE%F{ ) Dominance

Dominance Dominance Dominance

s - Acarina M1 29 3.92(++) 6 1.50( ++) 15 2.62(++) 50 2.92(++)
M2 — — — — 1 0.17(+) 1 0.06(+)

M3 3 0.41(+) 8 2.00( ++) — — 11 0.64(+)
M4 229 30.99(+++) 142 35.41(+++) 178 31.06( +++) 549 32.05(+++)

M5 — — 4 1.00( ++) 2 0.35(+) 6 0.35(+)
M6 380 51.42(+++) 156 38.90( +++) 212 37.00( +++) 748 43.67(+++)

M7 13 1.76(++) 3 0.75(+) 4 0.70( +) 20 1.17(++)

M8 1 0.14(+) 2 0.50( +) 1 0.17(+) 4 0.23(+)

M9 1 0.14(+) — — — — 1 0.06(+)

M10 34 4.60( ++) 42 10.47(+++) 49 8.55(++) 125 7.30(++)

M11 — — 6 1.50( ++) 4 0.70( +) 10 0.58(+)

Mi12 11 1.49(++) 17 4.24(++) 71 12.39(+++) 99 5.78(++)

HEH Tl 2 0.27(+) 2 0.50(+) 6 1.05(++) 10 0.58(+)
Collembola T2 8 1.08( ++) — — 13 2.27(++) 21 1.23(++)
T3 14 1.89(++) 2 0.50( +) 7 1.22(++) 23 1.34(++)

T4 — — 2 0.50( +) — — 2 0.12(+)

T5 1 0.14(+) — — — — 1 0.06(+)

T6 — — 1 0.25(+) 1 0.17(+) 2 0.12(+)

T7 5 0.68(+) 4 1.00( ++) 2 0.35(+) 11 0.64(+)

T8 6 0.81(+) — — — — 6 0.35(+)

T9 — — 1 0.25(+) — — 1 0.06(+)

T10 2 0.27(+) 3 0.75(+) 7 1.22(++) 12 0.70( +)

SRS Individual 739 401 573 1713
YIFEL Species 16 17 16 22

M1 Epilohmannia ovata; M2 . Galumna cuneata; M3 Haplozetes sp.; M4 . Ramusella sengbuschi; MS: Scheloribates laevigatus; M6: Polyaspinus
sp.; M7: Pachylaelaps sp.; M8: Trachytes sp.; M9: Ololaelaps sp.; M10; Scheloribates laevigatus; M11; Tectocepheus velatus ; M12; Mesostigmata sp. ;
T1: Orchesellides sinensis; T2 Thalassaphorura encarpata; T3 : Isotomiella minor; T4 Folsomides parvulus; TS : Metisotoma grandiceps; T6: Pseudisotoma
sensibilis ; T7: Desoria sp.; T8 Parisotoma ¢f ekmani ; T9: R HAEM1 ; T10: S H A E R 2;MH: Machine-harvested corn stalks returning to the

field; AH: Artificially harvested corn stalks removing; NR; Artificially harvested corn stalks not removing

3.1.2 3 FCOREAY FORFE AT AL BT 2T 5 R H RV 2 IURAE

Fafifies 2 H 89 K10 A, MH AH F1 NR 73544k 38 15 #1136 H, 7358 T 7.7 6 A, MH HIHL
BFh K Thalassaphorura encarpata Isotomiella minor Desoria sp.Fl Parisotoma cf ekmani , /5§ MH MA%(11486.84% ,
HAy 3 Fp oy w WRh ) 5 NAR%E 13.16% ., AH B3 FP N Orchesellides sinensis . Isotomiella minor . Folsomides
parvulus Desoria sp. FIFE HARER 2, 5 AH MK 86.66% , HAy 2 Fhky i WA, 5 AMA%L 13.34%, NR By
B Fh K Orchesellides sinensis Thalassaphorura encarpata | Isotomiella minor FsE B A& 2 Fh 2 s 5 NR MARE Y
86.52% , HiAx 2 Pl H ULFH 4 MA%L 13.48% . MH AH F1I NR 35 JCH5 4 Bl Isotomiella minor 7 MH ,AH Fl NR
PR esih, 3 MORE G TOKRFSFRALE D N, s B A AR BRI ) R B A — 8 1 25 57 (PR IR 3Ky 22 45
REWEFARE(K3),
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Table 2 Dominance and composition of acarina community under three different harvesting methods of corn stalks
MU Ak AN THGRFSFT R Hh NTHRFEF AR
MH AH NR AR
o \ T L% o TN e R GO
Species Mg Mg T NS 2 B Individuals .
dividuals ) s P e (R Pominance
Dominance Dominance Dominance
gt H M1 29 4.14(++) 6 1.55(++) 15 2.79(++) 50 3.08(++)
Acarina M2 — — — — 1 0.19(+) 1 0.06(+)
M3 3 0.43(+) 8 2.07(++) — — 11 0.68(+)
M4 229 32.67(+++) 142 36.79(+++) 178 33.15(+++) 549 33.81(+++)
M5 — — 4 1.04(++) 2 0.37(+) 6 0.37(+)
M6 380 54.21(+++) 156 40.41(+++) 212 39.48(+++) 748 46.06( +++)
M7 13 1.85(++) 3 0.78(+) 4 0.74(+) 20 1.23(++)
M8 1 0.14(+) 2 0.52(+) 1 0.19(+) 4 0.25(+)
M9 1 0.14(+) — — — — 1 0.06(+)
M10 34 4.85(++) 42 10.88( +++) 49 9.12(++) 125 7.70(++)
M11 — — 6 1.55(++) 4 0.74(+) 10 0.62(+)
MI12 11 1.57(++) 17 4.40(++) 71 13.22(+++) 99 6.10( ++)
AMAEL Individual 701 386 537 1624
YIFIEL Species 9 10 10 12
RI IHAREXRBHLEAXNTEERHSERRAEE
Table 3 Dominance and composition of collembola community under three different harvesting methods of corn stalks
HUCRS A ik 1 AN THGRFSFT R Hh N THORFEFF RS
MH AH NR AR
o \ T L% o T e R G
Species g XS g Individuals :
dividuals ) s P e (R Pominance
Dominance Dominance Dominance
HEH Tl 2 5.26(++) 2 13.33(+++) 6 16.67(+++) 10 11.24(+++)
Collembola T2 8 21.05(+++) — — 13 36.11(+++) 21 23.60( +++)
T3 14 36.84(+++) 2 13.33(+++) 7 19.44(+++) 23 25.84(+++)
T4 — — 2 13.33(+++) — — 2 2.25(++)
T5 1 2.63(++) — — — — 1 1.12(++)
T6 — — 1 6.67(++) 1 2.78(++) 2 2.25(++)
T7 5 13.16(+++) 4 26.67(+++) 2 5.56(++) 11 12.36(+++)
T8 6 15.79(+++) — — — — 6 6.74(++)
T9 — — 1 6.67(++) — — 1 1.12(++)
T10 2 5.26(++) 3 20.00( +++) 7 19.44(+++) 12 13.48(+++)
AAEK Individual 38 15 36 89
YIREL Species 7 7 6 10

3.2 3 FORTEAY FORFE AT AL B 2T /N - S sl W e v 22 BE R AR fE AR IR

MF 4 FTLIASHT, NR B9 Shannon-Wiener Z A0S T MH Al AH, Ui B NR ik 14 Z= 08 A o/
TS REIE I ZRENE . Pielou BAITERSEURN Simpson IR R BRI NR>AHSMH , 58] NR BA £t
BT | I RE P 40 A B B 350, NR Y Simpson fE SSRGS T MH AL AH, 35680 NR R 51y
ARE 2 A B AR L5 g |, X 2 s H Rl Polyaspinus sp. , HAARE S NR BANMAEEL) 37.00%
Margalef & FEFE 408 AH> NR> MH, 5iW] AH Fhb /N8 IS W I 09 1 & RS femn  LE P e £ |
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Table 4 Diversity of meso-micro soil fauna community under three different harvesting methods of corn stalks

ZREMEFE B Shannon-Wiener Yo B Pielou A BEREEL Simpson F 5 EHEE Margalef
e v i e
+3EY . N +3EsY . T 5 . . 3 . .
GO e omeR SO R R O mH R o0 WEE fiRH
Acarina  Collembola Acarina  Collembola Acarina  Collembola Acarina Collembola
micro micro micro micro
soil fauna soil fauna soil fauna soil fauna
MH 1.38 1.15 1.65 0.49 0.52 0.85 2.73 2.46 4.37 2.27 1.22 1.64
AH 1.60 1.43 1.84 0.56 0.62 0.94 3.43 3.18 5.76 2.66 1.51 2.21
NR 1.67 1.44 1.56 0.60 0.63 0.87 3.87 3.41 4.20 2.36 1.43 1.39

3 PR R FE AT AL BT 2T, DR 3R A DL AR b NS LS S WiV AR MR Bl A o BT R B
Thalassaphorura encarpata ¥§FE7% ZFEVEFE BB B AN e K, HIK J& Mesostigmata sp. Fl Scheloribates laevigatus ;
55 Wi B ) R0AR L SRS B R T A 4 OGS B T 22 R M B0 RO BN B S ON H AR B s LR H
Thalassaphorura encarpata ‘5 FAWY) R A4 R8T oA By THEFHHEVR 09 247K OF B B Thalassaphorura
encarpata 38 12 W5 H XL B TS AR DY R DTIR R R T H E BT (3R 5) .

£S5 IMARNERBFLEAXTH/ME T EHME AN SHEEEHZMAERS T

Table 5 Path analysis of the influence of meso-micro soil fauna community on diversity index under three different harvesting methods of

corn stalks
Yk B [EJ4E500 Indirect effect AR
Species Direct effect  jgiyd M1 it M4 st M6 et M7 it M10 il M12 st T2 dEad 13 Total effect
M1 0.133 - 0.0239  0.0273  -0.0160  0.0127  -0.0390 -0.0186  -0.0195 1.1037
M4 -0.111 -0.0286 - -0.1127 0.0048  -0.0137 0.0567 0.0753 0.0203 0.8911
M6 -0.581 -0.0063  -0.0215 - 0.0587  0.0016 0.0486 0.0338 0.0610 0.5950
M7 0.232 -0.0092 -0.0023  -0.1470 - -0.0228  -0.0497 -0.0154  0.0544 1.0400
M10 0.132 0.0128  0.0115 -0.0070  -0.0401 - 0.0255 0.0411  -0.0181 1.1577
M12 0.26 -0.0200 -0.0242 -0.1086  -0.0443  0.0129 - 0.1188 0.0601 1.2547
T2 0.214 -0.0116 -0.0391  -0.0918  -0.0167  0.0253 0.1443 - 0.0554 1.2799
T3 0.131 -0.0198 -0.0172  -0.2707 0.0963  -0.0182 0.1193 0.0905 - 1.1112

321 3 BN KA AL By 20T Wil B R T 2 RS AU RAE

1 H Shannon-Wiener 25 F£ 1 8 %0 . Pielou ) 5] P4 38 20 Al Simpson £ #4345 503 5y NR>AH >MH; 1fij
Margalef & FEF840C) AHSNR>SMH,, W5l F 7 2 REPERE SO A Som b N - S Sh U ie v 2 FE PR 0
ARk —2, Bl Shannon-Wiener Z2FEEFE 5L Pielou 2] PEFE KM Simpson FI0 5 18 8 KAE YA H BRAE NR,
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Fig.2 Canonical correspondence analysis ordination of meso-micro soil fauna and soil environment
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