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Community Characteristics of Soil Arthropods Under Biochar Application in Alkaline

Farmland Soil
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Abstract: In order to explore the influence of biochar application on the community structure of soil arthropods and their

(College of Agriculture, Guizhou University, Guiyang

association with soil parameters, including soil temperature, humidity, pH, electrical conductivity and soil organic carbon, biochar
produced from maize straw was applied at the rates of 0, 5, 10, 20 and 50 t/hm? in an alkaline soil farmland in Guizhou. A total
number of 14 133 individuals of soil arthropods were captured, belonging to 6 classes, 21 groups. An appropriate amount of
biochar application, e.g. 10 t/hm? increased the individuals and group numbers of soil arthropods. Negative effect of biochar on
soil arthropods was observed with excessive biochar application, e.g. 50 t/hm?. Canonical correspondence analysis showed that
soil arthropods community was significantly correlated with the measured environmental factors (adjusted R*=24.81%, P<0.01),
and most affected by soil temperature, which explained 16.1% of the variance. In general, the application of biochar changed soil
microenvironment, affecting the community structure of soil arthropods. An appropriate amount of biochar application, e.g. 10
t/hm* was beneficial to farmland soil arthropods community. Further studies were needed to focus on different types of soils and
biochars.
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AN ARG T . BKATHE 60 cm, FREE 30 em, 4
A/NX PRI 5 47Tk FEFHEIR R 450 kg/hm’,
AT DA FORFERTE R JERL, Zead i iR #A# (500°C)
6 h i, pH Ky 7.98, KN 29.53%, Hifs 0.3 ~
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PERMANOVA)#E{ 722 53 i ARG RN E
24T (one-way  ANOVA)EFT A= ¥ ot 7 Jift FH 2 %) +
SRR | BN ZRE R B e e, IR F
NG 2E A (LSD) AT 2 LA SR TR 1 73
#r(canonical correspondence analysis, CCA)¥1 145
SR S R A OCOC R (=R =R iR
MR EE H Be sRAC s, 5 A IR R R £k
CCA ZrHriH U 7 A L 9 H R 10 A %8R i
MIGETT o BT FIVEIRR R 16 5 17,

2 #R

2.1 TEREY R T EEAL TR
A ) S5 G P 6 S I R R T A — E R
O RZ A, BE AN I ) - S Bl EE L CK b B

http://soils.issas.ac.cn



1230 +

e %53 %

ey BSO AbHAR A, L HEVIIREE BSO Ab B
15 CK AL SHURH XT3 o it FH A= 40 Joa e S 25386 hm 1
+ 34 HLER (SOC) & 2 (P<0.05, & 1), 5 CK At
FA L, B5. B10. B20 F1 B50 kb B SOC & # 43
AT 30%.51.91%.125.59% F1228.28%.
T8 pH B AE P 5 ki S A BT BEAR (A 1),
EAXAE 5 AF 7 A5 CK AbBEAR I 25 535 W 2 K
F(P<0.05). B 9 H AN, A9 T o i i FH A Bk 25 5%
Wi + 3 2R (EC, P<0.05), MAAEI b EE
Wy 5 % it FH (B50) R T o Ath ik B
2.2 MRSV TIETRIIMEENR G
AWFFEIHA AR AT BB 14 133 2k, 730l E
T 6 40 21 FEREGR 1) Horbogvlls b < TH A
KBE, G EAMAE 54.5% 1 25.68%; K AABk
H . Bk 5 ARG 5 o WHE, 35 b A ARg0
7.39%. 3.23% M1 2.31%; HAWMHA I, Hh a8
TREL) 6.88%. FETHIFHEEE 1) EAAR I HT(PCoA)L:

w CK B3 ==-B10 --B20 —B50

30

RN, AFEREERHY, AW A Rt FH R
A TEHEF E BRI X 35k ; PERMANOVA A4l i
B, it FH A W o i 2 ) - SRR A s A (1 2,

P<0.05),
2.3 FEREYIRRXN TIET RN E LR
pA

Jiti FH 2B 9 J3T i %) L 3 R Bl % BE S  AE S
A7 AR 10 H R 22 R ARk 8] i K (P<
0.05), SMA L, 38 sl B 24 Bt o ek 1) 14 o
ST R R R AR 3). 5 CK ZRBEA L, it
WA (A 10 t/hm?) A8 35855 R sh i i %
i, (HRERT 2 50 tvhm?) 2300 35 1 5h )
B . 3 RS W 2SRRI BE A A ) T A it P 1)
b 2 PRI SIS FRIR) (B 3)e A BTRAS
[l it e AL B 491 s IS iEE S CKALBEARLE
TCBERES; AAE 7 AM 10 A REREES T, B10 4
BT RS2SRRSR T BSO ARFH(E 3).

100

—~ .-;;f;\‘ﬁ\;:?’
e AU = 0
e X
] S 80
g >
z = 70 |
R 60 i
2 a 0 o R 5 5 2 ) ' o N ) 5 5
o o8 0P ¢ e o o o o 0 0P ¢ ¢ oV P o
NP\ PN S NI PPN SN PN PN S SNY
H# (4-J1-H) I (F-J1-H)
g-g‘ aCK aBS DBIOaDBZO'BSO 351 o CK oB5 aB10aB20 «B50
g2t @ ¢ abab p,
81t W N
80l WiF N
T 79 _. -
a /. . ..
7.8 .: -
77t N y 4 .
Tor N iy =
BN N
73 LN NIB(1 18
7H
KA ] R[]

400
_ 350
§ 300
2 250
= 200

o CK =B5 o0B10=B20 «B50
a

RG]

E1

9A 104

SRAEI i)
(B E £ prifie, R EIPRR/ING FBERIR 4 T 43 h AN [e) b B 0] e 22 5

L3 (P<0.05), FH)

SMRRARRAET LIRBE IR

Fig.1 Soil physiochemical properties under different biochar treatments
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Table 1 Total numbers of individuals of soil arthropods community under different biochar treatments

WY CK B5 B10 B20 B50 Mt PRz
e AEE %) MBS S AMEE S MEE ) A %) MEEC S (%)
I H 6 0.23 10 0.32 5 0.14 7 0.26 2 0.09 30 0.21 +
Fii B 0 0.00 3 0.10 3 0.09 1 0.04 1 0.04 8 0.06 +
LURE| 1 0.04 3 0.10 17 0.49 9 0.34 0 0.00 30 0.21 +
hRITH 520 19.53 753 2442 924 2662 743 2774 689 3079 3629  25.68 o
2 H 42 1.58 69 2.24 79 2.28 79 2.95 58 2.59 327 231 ++
i B 1659 6230 1725 5595 1782 51.34 1402 5235 1135 5071 7703  54.50 A+
JREkE 90 3.38 105 3.41 134 3.86 65 2.43 62 2.77 456 3.23 ++
KAmskE 158 5.93 269 8.73 326 9.39 163 6.09 129 5.76 1045 7.39 ++
WEEEH 30 1.13 6 0.19 11 0.32 16 0.60 15 0.67 78 0.55 +
JEH H 25 0.94 16 0.52 16 0.46 18 0.67 15 0.67 90 0.64 +
3 H 4 0 0.00 1 0.03 1 0.03 0 0.00 5 0.22 7 0.05 +
=l 4 0.15 1 0.03 0 0.00 0 0.00 1 0.04 6 0.04 +
LgE| 3 0.11 5 0.16 2 0.06 4 0.15 7 0.31 21 0.15 +
B H 4l B 25 0.94 22 0.71 22 0.63 36 1.34 11 0.49 116 0.82 +
B3 H R 22 0.83 17 0.55 18 0.52 20 0.75 25 1.12 102 0.72 +
WM H 7 0.26 4 0.13 3 0.09 1 0.04 3 0.13 18 0.13 +
w8 H 5 0.19 4 0.13 14 0.40 18 0.67 4 0.18 45 0.32 +
WM E 4 & 18 0.68 29 0.94 28 0.81 25 0.93 30 1.34 130 0.9 +
J& AR 1 0.04 1 0.03 1 0.03 0 0.00 3 0.13 6 0.04 +
W 1 0.04 4 0.13 0 0.00 3 0.11 0 0.00 8 0.06 +
5 24 17 0.64 13 0.42 44 1.27 43 1.61 17 0.76 134 0.95 +
AW 6 0.23 8 0.26 11 0.32 9 0.34 5 0.22 39 0.28 +
Wk 5 10 0.38 5 0.16 4 0.12 0 0.00 4 0.18 23 0.16 +
S5 H 12 0.45 8 0.26 20 0.58 12 0.45 10 0.45 62 0.44 +
R4 0 0.00 0 0.00 0 0.00 1 0.04 0 0.00 1 0.01 +
R 1 0.04 0 0.00 2 0.06 0 0.00 0 0.00 3 0.02 +
bl 0 0.00 2 0.06 4 0.12 3 0.11 7 0.31 16 0.11 +
Mt 2663 3083 3471 2678 2238 14 133

. CK: %FH#; B5. B10. B20. B50: Jfigkt 5. 10, 20, 50 t/hm?; 5 (%364 25T 1 255 e S A A8 o5 124k 31 3B
LBl +++: FES10%, EHERE; ++: 1%<FE<10%, W WEEE; + FE<1%, MAER. BEMEEE n=10; £P “0” FRL
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bt %@@% 3 R SRS oBs0
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fe) A ® o SH
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YR P=0.003: Y @y e9f]
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Fig. 2 Principal co-ordinates analysis (PCoA) plot of soil
arthropods communities under different biochar treatments
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Fig. 3 Box-plot of soil arthropods densities and group numbers under different biochar treatments
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Table 2 Diversities, evenness and richness of soil arthropods communities under different biochar treatments

pe s ding|| Qb PR Shannon-Wiener £ #9435 %4 Simpson 3 H8 % Pielou %) FEHR 4%
5H CK 234+0.23a 0.86+0.02 a 0.85+0.02a
B5 2.14+0.27a 0.77+0.06 b 0.73+0.06 b
B10 226+027a 0.84+0.03 a 0.77 £ 0.04 b
B20 2.38+0.30a 0.87+0.03a 0.86+0.02 a
B50 238+024a 0.88 +0.03 a 0.88 = 0.04 a
P 0.58 <0.01 <0.01
7H CK 1.72£0.07 ab 0.65 £ 0.04 ab 0.63 £ 0.03 be
B5 1.92+£0.30a 0.69 = 0.09 a 0.65 + 0.07 abc
B10 213+0.43a 0.76 = 0.09 a 0.72+0.08 a
B20 1.93+£035a 0.71£0.09 a 0.70 £ 0.06 a
B50 1.45+0.30b 0.58+0.09 b 0.59+0.07b
P 0.03 0.05 0.07
9 A CK 2.55+0.52b 0.85+0.13a 0.83+0.14a
B5 2.88+0.17a 0.91+0.01a 0.87+0.02a
B10 2.90+0.18 a 0.92 +0.01 a 0.88+0.01 a
B20 2.89+0.18a 0.92+0.01a 0.88+0.02a
B50 2.80+0.11 ab 0.91+0.02a 0.88 + 0.04 a
P 0.29 0.41 0.71
10 A CK 2.73+0.18a 0.91+0.02a 0.90+0.02 a
B5 2.85+0.08 a 0.92+0.01 a 0.90+0.0] a
B10 2.84+0.18a 0.92+0.01 a 0.90 +0.02 a
B20 2.79+0.07 a 0.91+0.0la 0.90+0.02 a
B50 2.67+0.18a 0.90+0.02 a 0.91+0.02 a
P 0.32 0.56 0.98

T RPEARA P + ARiERE; REERAR A AR S i MBI s, S/ MERHA R R s ISR R NE R 20R 4 (3

AN [ 4 3L ] 14 24 57 1 35 (P<0.05)

SRR T R SRR SR R
71.44% FI 14.78%(F 4). Horfih 1 220 pe -1l
FE KR EE RS2, il 2 R e S RS
Pr i H (Sarcoptiformes)Fl 5 F& 44 (Protura)-5 + 378 &

EHIE, 4 20 (Secernentea) 5 + eI BE (i AH G ; %
JE 49 (Diplopoda) 5 + 3818 B IEAH G, @Bk E
(Symphypleona) 5 +HERR E HAH G ; W H (Ixodida) |

Z445% H (Trombidioidea) . "4 H (Psocoptera) FliH# H %)
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H{ (Coleopteralarvae) 5 + 8 pH 1IEAHC, SF#H
(Isoptera) 5 LA AHDG . Az W) it e it FH 5 SO 5% R 711
WU i 25 5 e IS RS R O X S Y R B AR
FRILIRRE T 24.81% MIWIRIAE S (P<0.01); Horp 43
M EE RS ek, FAPRERE T 16.1% MRS 2
fh(P<0.01); HKy HHEOREE, FAFERE T H
SYIRETE S5 ARG 4.4%(P<0.01); 1358 pH HAph fit
BT L B i IE 25 R A2 Y 3.2%(P<0.05), +
B B AN, 3R] 3T IS W e I 0 i R B A
XN, H ARS8 37K (P>0.05, 3 3),
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Fig. 4 Canonical correspondence analysis (CCA) of soil arthropods
species in association with soil environmental factors
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Table 3  Percentage of variance in soil arthropods community data
explained by measured soil environmental variables in CCA and
associated P value (Monte Carlo permutation test)

Wi R R (%) P
R 2.9 0.08
pH 3.2 0.04
EERiIRT 2.9 0.07
L 16.1 <0.01
M 4.4 0.01
ERVN 24.81 <0.01
3 itig

AR EE R 55— RBARLT : 3
Bl N, Bt AL 0 B it P A 1 n 2 e
BN G AR A a3, B10(10 t/hm?2)b 3T i 4456755 1
Sl RN T LA AR B 3R] RS PR I N
T A W T i RE RS R A, 45 IR i sh
PRAETE B AR AR AR E . B50(50 t/hm?) b T 3845 5
S 2 B AR I HAh b B, 3 AT B
KU A= W o A Bl — B i . s IR I 3R

WY, A=W 5 Xof A S5 3l W R P A S R >5%
(00 5 -1 0 o B Lo ) gl S5 R kP 2k
RIS R MR ARG, YRR RN
(<5% )R 3T I s R AE VR, Ttk sy
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RIS Z RV RAE S B RS2 5 Bl I TR RE
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YA A G 1, B FOK A HESR O], oK
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VIR SEa S AN, THEIH E8 2k W o o e it A ) 3
T sh P AR Y

A=) e RT3 A s IR A R I, S ) g
RS T 254 o R AR 45 SR 558 — Mk
ANFE B I AN 0 A W I e R - 85675 B S RV 152
e 2 T - SRR A AR Ak o ARUBIFSE I LA T 348 AR
FEARREAR by 8 7R 385 I 2l W B i 45 4 1) 722 AL
o - R N R R e - S S YRR Y e R
Z B AR o BER R E BSO AHE AR, X
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AT B I R oK (B 1), SEImEE e 14
WIS, X SIS R8T, sk
B, TEAEY)AN ) A 1 0 A 0 o A [l P T %) 38
T 5 PR 5 M AN [] < it A e A vy 1) A0 BT R OK P I A
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AR (PRI R e AUk, 6 H 22 HAETHY
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AT e SR R Ay it e A P R FOK B F S T CK A
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13 pH 5 + 5 B Wi A B A —E B A
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