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Abstract: This study investigated the influence of corn straw returning to soil on the meso- and
micro-Arthropods Community in black soil area of Gongzuling, Jilin Province geographically located in

40°52" - 46°18'N, 121°38' - 131°19'E with elevation 150 - 222 m). The product of corn straw there was
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7 500 kg/hm?* on average. Five treatments of shattered corn straw residue with a gradient 0%, 50%, 100%,
150% and 200% of the production were returned to the soil in April 2011. We sampled the soil of each
treatment at September 2011 and September 2012 to identified the meso- and micro-Arthropods into families.
A total of 7 238 individuals animals of meso- and micro-Arthropods, belonged to 3 classes, 4 orders, 3
suborders and 11 super-families, were collected, 2 795 individuals in 2011, belonged to 3 classes, 4 orders, 3
suborders and 6 super-families, and 4 443 individuals in 2012, belonged to 3 classes, 4 orders, 3 suborders
and 8 super-families (Table 2). Our data indicated that soil meso- and micro-Arthropods Community was
significantly effected by the application of corn straw return to black soil (P < 0.01) (Table 3), four indices,
total individuals, total groups, diversity index and biomass had increased with the amount increase of corn
straw returned to soil increase. A significantly differences were also found in the four indices between the
2011 and 2012 (P < 0.001) (Table 3) with the time duration increase. The redundancy analysis (RDA) showed
that the largest effect on soil meso- and micro-Arthropods was soil moisture (Fig. 3). Soil temperature, soil
moisture and soil pH had a negatively effect on animals belonging to Mesostigmata, Neelidae and
Hypogastruridae.
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Table 1  Soil physical and chemical properties of soil under straw returning
. . RS ESpINTA
S| w I
, oH R () O ERECC) R (gke) WAL
Qb FE . L Soil (g/kg) . .
(KN Soil moisture - Soil organic Carbon /
Treatment R temperature Soil total .
1:25) (SM) (ST nitrogen (TN) carbon Nitrogen (C/N)
8 (S0C)
CK 6.70+026°  65.01+21.93° 17.04£222° 1.53+£0.08° 15.79£0.93* 10.32+0.47°
C0.5 6.75+021°% 6823+1852%®  21.07+4.62° 1.51+0.07 15.82 £0.97* 10.48 £0.43 ®
C1.0 6.74+023%  7050+18.06°  21.21+433° 1.58+0.16° 17.28 +1.54° 10.98 £0.34°
Cl.5 6.70+£024%  71.47+17.80%  20.79+433° 159+0.07° 1651+1.04®  1036+039°
C2.0 6.72+025%  71.57+16.79%  20.61+3.74° 1.80£0.20° 1942£1.99°¢ 10.83 £0.42 ™
Py LbaE F=0932 F=8.449 F=23.751 F=28.808 F=28.702 F=2511
" Treatments P =0.466 P=0.000 P=0.000 P=0.000 P=0.000 P=0.070
Significantly fEBR F=423297 F=1143820 F=1569.855 F=23.789 F=17271 F=3915
test Interannual P = 0.000 P=0.000 P=0.000 P=0.000 P=0.014 P=0.062

B G AR A RRE = F AR R (P>0.05), Same letters represent no significant difference (P> 0.05).
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Table 2 Composition of soil meso- and micro-arthropods in the study area

2011 2012 -
[ [ =3 3 Rk
P Group i FAREMAL T FIE %) Degrecof AP
e Straw ARZ Straw Percent dominance Guild
Control - Control .
returning returning
T H
88 339 165 685 17.64 ++ S
Oribatida
g H AT
131 920 194 736 27.37 ++ S
Acarina Mesostigmata
HUTEH
0 388 90 749 16.95 ++ S
Prostigmata
LR
0 2 1 0 0.04 S
ZiEy Scolopendrellidae
Symphyla & ifiF}
0 0 0 3 0.04 S
Scutigerellidae
IERNLES
0 0 0 3 0.04 F
Orchesellidae
A MR
0 0 0 22 0.30 F
Entomobryidae
[ At
0 0 3 6 0.12 Ph
Sminthuridae
HEH ST R
0 3 113 755 12.03 ++ F
Collembola  Isotomidae
Jeff okt
80 395 0 0 6.56 + Ph
Neelidae
TR
26 315 121 773 17.06 ++ Ph
Onychiuridae
B 1 0L
27 75 0 0 1.41 + F
Hypogastruridae
FREUGEE
0 6 0 0 0.08 (0}
e H Campodeidae
Diplura BB
0 0 17 7 0.33 (0}
Japygidae
Mt
352 2443 704 3739
Bl Total  Individuals
KA Groups 5 9 8 9

++ RBIRE: + WOLERE Ph. REECPE; FORIECME S, BEiE; O Jvfrit.

++. Dominant group; +. Common group; Ph. Phytophage; F. Fungivorous forms; S. Saprozoic; O. Omnivores.
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Table 3 Community characters of soil meso- and micro-arthropods as affected by straw returning
A N oo ZREMETREC WSEREL EWARTREL A
AR bR AMAESL (D EaYES ,
Diversity Evenness Simpson index (mg/m”)
Year Treatment  Individual (ind) Group
index (H') index (Jy) (D) Biomass
CK 117.33 + 60.93* 4.00 £ 1.00® 1.28 +0.22® 0.94+0.02°  0.30+0.06" 214.87 + 68.66°
C0.5 144.67 £ 68.92° 4.00 £ 1.00™ 1.03 £0.29% 0.75+0.10°  0.43+0.12% 200.35 + 60.52°
2011 C1.0 200.00 + 22.34% 5.33+0.58%® 1.38 +£0.28% 0.82+0.12°  0.29+0.09® 298.02 +49.01%
C1.5 212.67+129.55®  5.00 +0.00" 1.38 +0.22° 0.86+0.14*  0.20+0.09° 277.52+143.28®
2.0 257.00 + 67.95° 5.67+0.58" 1.49 +0.14% 0.87+0.10*°  0.25+0.05° 300.68 + 49.38"
CK 234.67 £ 53.26° 7.00 = 0.00%° 1.62 +0.03%® 0.83+0.02°  0.22+0.02% 484.47 £53.48°
C0.5 230.00 + 154.54*  5.67 +0.58%® 1.58 +0.06™ 0.91+0.03° 022+0.02%  436.43+192.64°
2012 C1.0 319.00 + 65.14% 5.67+1.15% 1.61 +0.08"® 0.94+0.06° 0.21+0.02% 574.42 +23.06"
Cl15 292.33 + 70.60% 8.00 £ 2.00° 1.68 + 0.06* 0.82+0.08*  0.20+0.01° 607.83 £99.59
C2.0 405.00 = 42.33° 7.00 £ 1.73" 1.64 +0.02° 0.86+0.09°  0.20+0.00" 655.49 + 37.83°
AbpE F=3.453 F=2471 F=2172 F=0.504 F=3.595 F=3.206
ZERMERY  Treatment P=0.027 P=0.078 P=0.109 P=0.733 P=0.023 P=0.035
Significantly AE B Ia) F=13.397 F=23.059 F=25.416 F=0.728 F=15.037 F=175.439
Interannual P=0.002 P=0.000 P=0.000 P=0.404 P=0.001 P=0.000

s G MR PR NAEZRAEE (P>0.05), Same letters represent no significant difference (P> 0.05).

KT, /N 5 J B A R R
bt FIEH AN ZERARE (P>0.05), Kk
W T RS D6 /N B R s AN AR S S
KRR M A Sk
23 HNRHIETRSIMRBEZHEESY
S
S RRANtES e RN ERILY/ [ e A SR R )
PSR E A A B, b F AR - 2 R
¥ CHD BERSFRE W R nw LA, Rl
C2.0 > C1.5> C1.0 > CK > C0.5, “FEiss
(D) BEFSFFE HE R nm ~ %, &I Co.5 >
CK>C1.0>C2.0>C1.5; H&EIRE (J) T
FIH CO.5>C2.0>CK > Cl1.0>Cl.5. Fpr
If], BEVE 2 REME R B S Y S MR B A — L
JH, 2011 4 9 AFR-N 2 AR % C2.0 >
C1.0 > C1.5 > CK > C0.5, “E¥A&RE%C0.5 >
CK > C1.0 > C2.0 > C1.5, HAJE% CK >

C2.0>C1.5>C1.0>C0.5; 2012 sEFHFR- 4 £
FEPEFE L C1.5 > C2.0 > CK > C1.0 > C0.5, 3¢
WARFEH C0.5 = CK>C1.0>C2.0 =Cl1.5,
AIEEFR¥ C1.0 > C0.5 > C2.0 > CK > C0.5 (F
3), BH&ZFEVEIREUTEBR AR 2 e (P <
0.001).

Jaccard 55U~ (R 4), 2011 429 AR
[Fi) Ak 2L 1) F /8 7R - S50 SR S A (R0 RO AR AL F
Homg = 1 2012 4F 9 H, AHAN[A) AL BE )74 AH AL
PEAR—Z, Hod 2011 459 A €0.5 5 C1.0.C1.5
5 C2.0 ZMAHRHR KR 2012 429 H C15 5
C1.0. C1.5 5 C2.0 ZIHBK, JeWh T B fsFt
(1) 43 A v /N IR - S SR S R T (R AR A
2.4 FEFFEE XN R B I B A
I

K BRI 44 (PCA) T4 Wi ds FT it
FHOO rh /N R 3 TR B ) R S 2 AR
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Fig. 1 The vertical distribution of soil meso-and micro-arthropods by straw returning

s, BUXTHEGY H . AT H JrAr e
H. ST ikRROBk R T 0 dr . 2H—. 2

R4 FECHTIRT /T3
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Table 4 Similarity of soil meso-and micro-arthropods

communities as affected by straw returning

CK C0.5 C1.0 C1.5 C2.0
CK 0.666 7 0.6250 0.714 3 0.6250
Co0.5 0.750 0 0.6250 0.714 3 0.6250
C1.0 0.666 7 0.857'1 0.8750 0.777 8
Cl.5 0.636 4 0.600 0 0.700 0 0.8750
C2.0 0.700 0 0.666 7 0.777 8 0.900 0

A7 b2 2012 4F, AR 2011 4F.
Similarity at table top right and bottom left means 2012 and 2011,

respectively.

TR 53 BIAERRE T /N - S R S AR AT
60.69%A1 19.25% (& 2). -l 5ANF N B
ANTR] b B 2 T) 358 vp /N RS TG B0 0 2 A
XTI, R T AR B AN ) A B /N R
R AL e, S AR ) N
TSR AL ZE 5 (P = 0.000) LA
(i) Ak 34 ] 38 v /N TR Y B B DRV A R ) 22
(P=0.041) R, HFHHE 4P CK Y5
FEAFIE TR R0, RBET CK S5F5FE
FH /I8 DX /IS 280 - 398 I 3l 4 A 40 1l 2
Wi, JUHJE CK 5 C1.0. C2.0 &bBI/NX 2 i
NI S T SRR LR ZE 3 (P < 0.05).
55 I S AN R A B 2 T g N R R S A
WA AR N, (HEAH KR EZARE (P >
0.05); B 4k CK 5 C2.0 0 TF, KT
CK 5 C2.0 AbBEZ [A] v /NS 35877 i B ) 4 2
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Fig. 2 Results of principle components analysis (PCA) for main groups of soil meso- and micro-arthropods

a. 2011 4£9 H; b.2012 459 H. a. Sept. 2011; b. Sept. 2012.
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Fig. 3 Effects of soil meso-and micro-arthropods with redundancy analysis
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