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Effects of organic matter on the ecological stability of lead contaminated agricultural soil

YANG Hui-zi, CHEN Ming-long, ZHOU Yi-ran, LI Xuan, MU Qing, WANG Li-na, WANG Gui—xin, ZHANG Yuan"

(School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009, China )

Abstract; This experiment explored the relationship between soil organic matter content and the stability of lead contaminated soil, and
studied the effects of different levels of lead contaminated soil amended by adding organic matters on the microbial community structure and
diversity using the phospholipid fatty acid( PLFA ) analysis method. The results showed that the bacteria are dominant in lead contaminated
soil microbial community. The less lead contamination and the less organic matter content in the soil, the lower soil microbial diversity it will
have, whereas the diversity is higher. G~ and fungus with organic content and soil stability are significant positive correlations (P<0.01); the
ecological stability of lead contaminated soil can be enhanced by improving soil organic matter content.

Keywords: lead pollution; phospholipid fatty acid; microbial; soil stability; clustering analysis
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Table 1 Components of the experiment of substrate—induced respiration rate

AL FIR(CTEL)/% FEI (T /% AT /mg kg™ ST /mg kg™

Al 75 25 50 4531x1.21

A2 75 25 100 101.43+1.69

A3 75 25 200 196.34+2.18

Bl 100 — 50 47.68+1.94

B2 100 — 100 99.87+1.24

B3 100 — 200 201.26:2.43
Blank 100 — — 5.58+1.37

T ST R IR A YA EE 0 d Brii5 i 45 b 31 b - 39 ) SE PRI I

Note: Measured lead concentrations are the actual lead concentrations in each sample which were measured after homogeneous mixing process in the ze—

roth day.
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Figure 1 Analysis of soil stability
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Figure 2 Respiration of CO, during incubation time

under different treatments
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Table 2 Soil resistance, resilience and stability under

different treatments

b3 TP AL KT f(60) FERE S,
Al 1.84x0.16 12.69+1.79  449.37+23.42
A2 3.23:0.21 13.80£1.42  425.1918.38
A3 2.50:0.18 10.05+1.21 345.66+9.61
Bl 2.120.14 1.02+0.94 87.95+2.82
B2 0.84x0.23 1.32£1.11 79.75+3.93
B3 0.65+0.12 0.17:0.13 50.08+5.21
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Table 3 Ecological parameters of different strains in

different treatments

VLSLyrEz T N D H J
Blank WL 44 059 457 121
FLRHME 28 079 450 135
] 113 087 1346 2.86
B 8 094 104 050
Al WLIGHAYERE 62 096 3.85 093
WLCRHMEE 41 074 389 1.05
] 154 077 366 073
NN} 9 085 166 076
A2 WL IGHAYERE 60 097 320 078
WM 33 069 350 1.00
i) 140 074 1003 2.03
W 9 087 163 074
A3 LR 72 096 434 1.01
FLRHME 37 081 3.04 084
il 162 074 1126 221
=N} 9 083 164 075
Bl W2REME 65 078 699  1.68
WZICRAVER 29 096 3.00 0.89
] 139 086 436 088
BN 8 100 059 028
B2 WLIGHAYERE 67 086 695 1.65
FLRAME 31 096 3.4 092
] 137 087 392 080
EH 9 100 074 034
B3 WLIGHAYERE 63 084 697 1.68
WLERME 31 096 3.09 090
] 132 085 14.08 2.88
EH 9 099 077 035

18:2 wbe, fRFE E R EE B

55 M2 PLFA A=W iy, TEAE 5 o3 A A A
B, ZREME TP AR R, J8 T4 A PLFA 2 161 03c,
RFF F T RIAEREN RN, A R

IV PLFA iR 85 FERE 5 R oA AR 48
5, SRR S R JB TR PLFA £ 20:0 10-
methyl, {025 F T i 108 1 5 LA K 18:1 09c, 1L
FE F AN BN

55V 28 PLFA A= Wbmic & i i 55 FERE )y h oA
AR, ZREE T AR, JB %2R PLFA 4
16:0 10—methyl, f82 45 1 F A 1 & 24 ; LK 15:0
iso, fR e T FH L RPHYER AR .

S5 VIZE  PLFA AEYpnic & i i &8 ey h oA
AR R S AR, ZRETE P MWL, B Tixkn



AT A AT HUTR X RS S FH A5 e s e O 699

14:0 anteiso
19:0

15:1 w7¢

19:0 anteiso
22:5 wbc

19:0 cyclo 9,10 DMA
23:3 w3c

20:0 cyclo wbe
21:3 wbc

22:1 w3c

24:1 w3c

15:4 w3c

19:0 cyclo wbce
20:2 wbc

20:5 w3c

20:1 9c¢

15:1 anteiso w9c¢
15:1 iso w9¢
1660 anteiso
22:6 w3c

15:1 wbe

18:1 w7c DMA
20:4 wbc

24:0

20:0

16:0 MDA
22:0

wbc

anteiso w7¢

ge
o=
(e}

DMA
10-methyl
is0

o8¢

is0 wbc
DMA

w7¢ 10-methyl
anteiso w9¢
anteiso

80

iso w9¢

€
"3
&

:0 aldehyde

:0 DMA
aldehyde

Sc

®7¢ 10-methyl

w5c DMA
10-methyl
w3c

P i it it e R P i et e
DROFRANROALNNAANNI 0D TN TR NINO O NI
—— WO O—RRO000O—O—OO——RO——ROOOWW—O~—
€

16:0 iso

15:0 anteiso
23:4 wbc

18:1 wbe

18:0

16:3 w6e

18:0 cyclo wbe
19:0 cyclo w7c
19:0 cyclo ®9¢
18:1 w7¢

o)
€
2

[« e
=)
=
>

€
S0
&

80

10-methyl

w9c¢
10-methyl
w3c
wbe
w8c

[EENE N\ J SN
QRRXNOSPORNNANT
O—=N—=O—=O O

5 10

15

20

25

B 4 REWBTE PLIA £YIRIC S ERFSUR LS

Figure 4 Cluster analysis of PLFA ecological parameters value of

microbial community

PLFA f5 18:1 w7c DMA, fFRE = FIRE R M EM:;
18:1 w7¢ 1 19:0 cyclo w9¢, UFeH TG 2 LB
P

55 125 PLFA AR 450 & &2 8K, FERE 7 4y
AR SRR, 2R SRR, B TI%25m
PLFA 45 19:0 cyclo w7c, {03 H F 5 4522 [CI P R
J&;316:3 wbe F1 18:0 cyclo wbe, 7 HCEE T TR
A AR RN AN T 4 B

SIS Hoy PLEA 350 R 55 IS, Hoks il
PLFA A #bRic & i A%, ZERE 5 oA AR A, 24
PEAL.

IYERBER R, T I M2 PLFA 2E 5%
ICAEARFE A i B 8 AR FE B, AEpRic &
W, R KA MR 5V .V VIR
PLFA A ¥itmic)@ Tab PERIAEYIFRIC, 45 s R ]
(A AL H S AR R [RIAR By T i sh ok, AR b
A4 5 VIZE PLRA A WIARic AN AEAL 3 B rh iy
B, AERRIC S AR, 2R R sh ) g B ; 265 Ik
PLFA A WIhnic e 4 AU B P B 0 A B ek, Tl
FRUEEE X U I MU T B e s 1 VI
25 PLFA FT RAE BB AR 1 25, A5 BY LS s X +
RIS Y L E D B B IR BT R 4R
IERHBT S R B e R B
2.6 FEIEBFES TV RNEE ST

S I A A U N A 5 e i R A R
5.58 mg ke, LT &R S LR 4.05% , ATEYES
BLEK (DOC) (1% 1 4y 23.49 g-kg™'s T bR AN[A]
BRI SR S B YE R AY Pearson AH5E &
LR 4. NERPATLIE -

(DA TRV S b A PSR Y & i
JIRRRE R B A OCOC R I 5 LA i KL
NI E A (P<0.05),

(2) 2 R PEE R 5 22 IR MR o S AR
SE M B 2R A DG (P<0.01) . 2% [ R B 4N it i 22
T P 2 15 2 G O 1 T 4 B % T )8R S R M I
Mz b iR ST 8 4 Jm HA s RS, AR T E 4
AR RS DR RS M A I A DG

(3) 2 [REAPE B B 5 e a ML &
PR e 2 S IR AR G . X 2.3 AR
R P A 2 R M B S B O T W A E
B AR R o AP SE RN, B T | B TR A EL D A BT
4w W BE 0, D R L LA B 22 AR A
Jei 5 FL 8 A R W B i SR A 7 2.5 TR 1



700

YIEINCR RS Y 5 36 5% 4 H

*4 TESEZMEFHHEXRY

Table 4 Correlation coefficient of influence factors and variables

Wi H DOC &= #vésE b WEH REk
DOC & & 1.000 0.012 0.738  0.984%% (.983%:*
B 0.012 1.000  -0.187  -0.123 -0.153

L CBHMER G -0.965%F  0.117 -0.757
2GR G- 0.947#%  -0.175 0.730
TR T -0.977%* -0.047  -0.670
EH 0.992%*%  0.106 0.710
A -0.893*  0.291 -0.793

% FORMRMETE 0.01 BAFE B3 * FORMCIETE 0.05 &
(A=

Note: ** indicates significant correlation on the 0.01 degree of confi—

-0.987** —0.982%*
0.987** 0.976%**
-0.976** -0.962%*
0.954%%  0.955%*
-0.902* -0.907*

dence;* indicates significant correlation on the 0.05 degree of confidence.
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