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Effect of application of organic manure on soil
macrofauna community in black soil area

WANG Wendong', HONG Mei'?* , LIU Pengfei', MEI Li',
ZHAO Wuyingga'. ZHAO Bayinnamula', LI Zhixin®
(1. College of Grassland, Resources and Environment, Inner Mongolia Agricultural University, Hohhot 010011, China;
2. Inner Mongolia Key Laboratory of Soil Quality and Nutrient Resources, Hohhot 010011, China;
3. Agricultural Technology Extension Center in Zhalaid Banner, Hinggan League 137600, China)

Abstract In order to understand the effect of organic manure application on the community structure of soil macrofauna
in cultivated black soil,a fixed-point test was carried out in the planting base of Zhalaid Banner Agricultural Science and
Technology Demonstration Park in Hinggan League, Inner Mongolia from June to September 2016. The effects of different
application rates of organic manure 0 (OM1), 15 000 (OM2), 30 000 (OM3) and 45 000 kg/hm? (OM4) on the
community structure of soil macrofauna were studied. A total of 2 628 soil macrofauna were captured, belonging to 46
groups. The results showed that the groups such as the Staphylinidae, Lumbricidae and Curculionidae larvae had the
highest adaptability to the gradient of organic manure application. The OM4 treatment significantly increased the
individual density of soil macrofauna ( P<C0. 05), and the OM3 treatment increased the number of soil macrofauna
groups,but did not reach significant difference (P>>0.05). The diversity index and evenness index were the highest

under the OM1 treatment, and the richness index was improved by the OM3 treatment, but there was no significant
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difference (P>>0.05). The soil macrofauna had obvious convergence after the organic manure application, and the

convergence increased with the increasing of organic manure fertilization gradient. The functional groups of soil

macrofauna were mainly rotted, and the number of individuals increased with the increasing of organic manure

application. The principal component analysis (PCA) showed that the number of groups and the number of individuals of

soil macrofauna such as Enchytraeidae. Staphylinidae, the larvae of the Dolichopodadae and the larvae of the

Scarabaeoidae were most sensitive to the changes of the external environment, and it can be used as an evaluation

index to investigate the effects of organic manure application and alleviate the black land degradation in the black soil

region of Northeast China.

Keywords soil macrofauna; organic manure; community structure; tillage black soil; functional groups
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1.1 HERXHER
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Table 2 Soil macrofauna communities in different treatments
Ak 8 i /(R /m®)
KA i E b c /(R
Treatment Group number Density
OM1 16.00+£0.94 a 2.03+0.05 a 0.73+0.02 a 3.49+0.10 a 0.22+0.01 a 16.04+2.73 b
OM2 16.33+t1.52 a 1.9140.07 a 0.69£0.01 a 3.26+0.39 a 0.23£0.01 a 24.104+2.02 b
OM3 21.67%+1.52 a 2.01+£0.08 a 0.66=+£0.01 a 3.81£0.19 a 0.23+£0.02 a 58.96422.92 ab
OM4 21.0041.89 a 1.9240.22 a 0.63+0.06 a 3.35+0.33 a 0.26+0.08 a 83.4043.48 a

T« Al — B B AR ) 5B 7% AR [ b 38 27 ) 2 5 b 35 (P<<0. 05)  H' SRR MR B E 5 BEARBG D W 4R HG CAR B . T,

Note: Different letters indicate significant difference among treatments in the same column at 0. 05 level. H', the diversity index; E., the

evenness index; D, the richness index;C,Simpson Dominance Index. The same below.

®3 TETEXBTENYEFHE

Table 3 Soil macrofauna communities in different layer

FRem KM , ‘ B/ L/
) H E D C )
Soil layer ~ Group number Density
0~10 23.33%+2.13 a 1.97+0.06 a 0.63£0.01 ¢ 3.4840.25 a 0.22£0.01 a 1 527.504+248.02 a
10~20 21.67%+1.51 a 2.27+£0.17 a 0.7340.04 ab 4.01+0.38 a 0.17£0.03 a 460.00%69.08 b
20~30 17.67+0.54 a 2.26+£0.09 a 0.7940.04 a 3.81£0.13 a 0.16£0.03 a 202.50+£17.12 b
) (@) 6H Jun. ) (b) 7H Jul.
51000 — o/ o/ 1000 T — —
E E
E sof R
o\o < °\° <
S = =
R R
Z —] I g —
fz;% 40+ | E“:‘ 40 | =
<5 &5
£ 0 i B B EEa-ENE .
OM1 OM2 OM3 OM4 OM1 OM2 OM3 OM4
Qb4 Treatment Kb F Treatment
(¢) 8H Aug. (d) 94 Sep.
51007 — — — — £ 100 — — — —
E E
E 80F E 80
SE oof SE o0f
= = X E — -
ﬁ% 0 [ — T 40 ]
g <t
n N =3
OM1 OM2 OM3 OM4 OM1 OM2 OM3 oM4
Kb Treatment KbFH Treatment
+ 2R /em Depth of soil layer [10~10 E10~20 Il 20~30

Fig. 1

E 1
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Influences of different treatments on vertical distribution of soil macrofauna communities
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Different letters indicated significant difference among treatments in the same month at 0. 05 level.

B2 FEASEI AR TEINAELBEN N

Fig. 2

Influences of different treatments on functional groups of soil macrofauna communities

R4 REIEIMERSBARSFETHE

Table 4 Eigenvalue and variance contribution of principal components

F o FEAE AR U5 TR/ Y BilFZmmR/ %
Principal component Eigenvalues Variance contribution Cumulative variance contribution
B %! 7.068 59.935 59.931
W 2 1. 825 24.596 84.534
Wk 5 PR L85 0 ETT 5 2408 LRI B B SR MEHECRNII ., AR, 55X OM1

SRS 3 VN ST Tl N L R R It RS
W3 5 AR o 3 Bl Wy R AE 45 A o0 A AL IE b B £
Oy SO X R A - S S W A v SRR AT LUAE N
S5 AT B it I 207 A9 R AT 4 o

3 WiR5ER

BB AL IE R K B+ S h ) B TR A A HFAE

KAt HH A LIS RE 6 42 w5 £ 9A PILIR & 42 5 i
W PR R A T X R DR
HATH B Al S s WA i 5 RS 1Y
23 (8] 73 A7 AR BE 98 XF B 58 19 A8 1k 1 i B
I A ] (A ML A 3K AR+ 8 g A R 2

3.1

A EE 78 HLAE &b 15 K AL+ 58 2 4 2% A I 3
OM4 Ab ¥ i Z 4w 7 KM LT3 P % B (P <
0.05) , 8 X HE OMI #2751 419. 95 % , 7= A= 1y s A
Al B AT MLAE 2830 KA + S s W i) 40 e vl AR UE
1) REHCE FR 5, Ry R R - HE B iy B I R Y AR A
PEE TG i TR A RIS AR . K
TR+ 38 B0 W 25 FE BB AL IE e P o 0 15 i 2 B 4
SEXE NS BEAR, OM3 Ab 38 F 28 B 500 fie i 28 BF 2500
nFE IR TR A R R A g 3 W 2 B 5
LT TR A S R R B R R i R A A
OM3 b B v B B, 1 G Al Ak B 359 0% A Hh B, ol T
A ERE XS B BE Y 28 Ak LU B BUR U TR R 1 R
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Table 5 Comprehensive value and Rank of characteristics of soil macrofauna communities
- Iﬁiﬁ' 1 Eﬁiﬁf 2 f%%ﬁ'ﬁ’ﬁ. HER
Index Principal Principal Comprehensive Rank
component 1 component 2 value
%% Individual 0.283 —0.070 0.211 9
BB Group number 0.277 0.119 0. 245 3
H’ —0.086 0.310 —0.005 19
E —0. 280 0.078 —0.207 20
D 0. 080 0. 407 0. 147 12
C 0.231 —0.270 0.128 14
2 FE Density 0.283 —0.070 0.211 10
fai# Bl Staphylinidae 0.253 0.213 0. 245 2
IE##} Lumbricidae 0.288 —0.028 0.223 6
Z B R4 it Curculionidae larvae 0.194 —0.313 0.090 17
4, H B} Scarabaeoidae 0. 245 —0. 217 0. 150 11
U RL4h B Ptiliidae larvae 0.283 —0.033 0.218 8
25| Bl Enchytraeidae 0.254 0.210 0. 245 1
# H B} Carabidae 0.208 0. 264 0.219 7
KR M R4 H Dolichopodadae larvae 0.228 0.248 0.232 4
- B &L 4 i Chrysomelidae larvae 0. 004 —0.016 0. 000 18
MRl Chrysomelidae 0.090 0. 315 0.136 13
4t B4t Scarabaeoidae larvae 0.224 0.251 0. 230 5
ol 1 B4 Bt Coccinellidae larvae 0.210 —0. 280 0.109 15
W R WA B Oryidae 0.172 —0.165 0.103 16
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