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Effect of organic manure on biological activities of Cr-contaminated soil

ZHANG Ya-li, SHEN Qi-rong, WANG Xing-bing , SUN Zhao-hai
(College of Resou. and Envir. Sci. and MOA Key Lab of Plant Growth Regulation, Nanjing Agric. Univ. , Nanjing 210095 , China)

Abstract: Incubation experiment was carried out to study the effect of application of pig manure and rice straw
on the biological activity of Cr-contaminated permeable paddy soil. The results showed that soil biological activi-
ty declined significantly after contaminated by Cr. However, the application of organic manure made the content
of chemical available Cr decreased significantly, the decreased percentage of which was about 30% while the
content of soil microbial C, N and P and the activity of urease and catalase increased, ranging from 15% to

273% . There was negative correlation between chemical Cr and the content of soil microbial C,N, indicating

that the content of microbial C,N could become an index of Cr-contaminated soil.
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1 ARk
1.1 $i#H

Pk A RR L, RETLAEENT, REFEEHRO
~20cm, THELERXTEH)E, 4503 2 F1 0.15mm & A,
TMEAMR AV C13.2 g/kg, &N 1.5 g/kg, P 7
mg/kg, HM K 77 mg/kg , & Cr 60.0 mg/kg, pH (2.5:1)
5.03, ## Fe 120 mg/kg, #¥E Mn 114 mg/kg,

FUEREARZMAEMNBEENEE, H2C8E
5351 330.382 g/kg, 2= N 12.8.6.0 g/kg, & P 12.6.3.7
g/kg, 2 K 7.6.17.5 g/kg,C/N 26.64,C/P26.103, WA
PUEHIRE Cro
1.2 3R

BRIt 1) X (CK), 2)100 mg/kg Cr (Crl),3) 53
+ 100 mg/kg Cr(P- Crl) ,4)FBHE + 100 mg/kg Cr(ST- Crl),
5)200 mg/kg Cr (Cr2),6) 3% + 200 mg/kgCr (P- Cr2),7)
RIE +200 mg/kgCr(ST- Cr2)%: 7 1408, AHUERHE R
2%, IRBAERBUER A 1kg L3, T ROBE
AKBER S, F 2000 £ 2 H 20 HBRMESLB Cr(Cn,
(SO4)3), BRAL— R 5 /K 8 5 2 H [ Rk B 8 50% , 8518
25+1C)EBHEHF, ER 15 K. 45 T4 15.30.60.90,
120d Bt , R 3 NEE .
1.3 SAE

THBAEY CON K - B (FE) #4700 & 080,
FRAEYST 25g T BB 4 34, MAES TIREBN,
I A B R AT B BT, I B 05 B Smin,
£ 25C T HCE 24h /5, BUB PR R B A 25 LAHERR 805 , B
J5F 100mL 0.5mol/L K,SO; #& % 30min, 13 38 f5 Ml & H: v
B C\N; 5 RIS o K B + 90 3% BB R A 7 B I AP i)
C.No YR C(Bo) A TRITHE:

Bc=2.64Ec
K Ec = K,S0, #EUKE M F AL C- K,S0, £
REKE+FEFHEY Co FEELHPHMEYE N(Bn) ik
THHE.

Bn=2.22En
AH En = K;80, REUKE |+ 82 N-K,80, #RK
EDT: et Ll E N

TEBMAEYE P WS AXE - RER%k, BiEyEn
T HRROMHELET 10g FEAWE LT, AR 3H, B 1
HAERBEE ARG T (25C)KHE 24h, 5 2 L E B AT
(25C) ¥ 3¢ At R B (6] . K P A 3% 3% 45 3RS 1L 0. 5mol/L
NaHCO; $#25¢; [F1 81 58 3 40 + A B A ImL YEEE X
250mg/L KH, PO, Y59 (#124 F XLALBE Pi 25pg/g, T 1), 0
AR RE HBBERBF PEEN AP mg/kg, T1), RE
TIMBRA T P RN B, AKE LEMATHL P 9+ R
B P RN C, N L85 P(Pi) =25(B- A)/0.4(C
—A) mg/kg,

3 BREE §) il iE 2 PR Tabatabai M Bremner F 8%, 3
AN ERSRES, BEPAERS Cr HEDTAR
#IO1 L9 Hk 1:2, 4875 90min, T8, IR Y Cr HIEF
RS NE . HEHRAEST R,

2SR5

2.1 BYBAXTRIMERS Cr KW
EARRERET, HARVIER LA RS Cr
BB X R RRR, FRIRTE 30% &2 h . ISEZME
BT, FRIBTE 35% A RERERZ, BRIBATE 22%
(' MAFVIEREX Cris R+ ENAREE
RAVIEREA + RS MM L IBAEVET LS
CP* B CP* AR L KA HUIE R i - T
FAMAR B ) B = A B e A, +
BMIEBEFHESRAEE L2 3 pHHME
m., HEpHEAR, LERAEA BN H* T
SERBS EN T BRI ES BN FERENE
VR SENMYESESRE A EHEE; MR pHHE

F1 BYEETHRIMERS Cr XM (mg/kg)
Table 1 Effect of organic manure on available Cr in contaminated soil

b3 BEFRAFIE Incubation time (d) TEME R
Treatment 15 30 60 90 120 Average (%)
Crl 1.52+0.21 1.85+£0.24 2.1910.16 2.01£0.22 1.93+£0.39 1.90a
P-Crl 1.14+0.21 1.23£0.16 1.54+0.17 1.37+0.25 1.12£0.26 1.28¢ 33
ST-Crl 1.24+0.12 1.67+0.23 1.90£0.18 1.51+0.23 1.23+0.11 1.53b
Cr2 5.05£0.32 5.36£0.28 5.96+0.25 5.3410.42 4.741+0.56 - 5.29a
P-Cr2 3.04£0.23 3.82+0.32 4.05+0.28 | 3.46+0.24 3.18%+0.25 3.51c 34
ST-C2 3.36+0.26 4.07+0.24 4.88+0.32 4.52+£0.21 3.40+£0.23 4.05b 24

AR EFRAEE LSD0.05 £ R 8 E M, Note: Different letters means significant at LSDO.05 level.
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2.2.1 BHIERR G BRI EMEDER C ¥
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2.2.2 HHERST Cr B EEHMEDE N WP
m o B ERE, TEREYE N RS REY
BCHY. FNELREIEMEYENEET

W, FUT MR B REVR N B RO R T AN, Cr WA

BH 100 mg/kg B, HIRBAEYE N X T Y
10% %47 ;Cr 2 200 mg/kg B, TIBWHMAYE NT
FEZ) 30% £ . XEWLEHREYE NMNERRE
Cr AR 8UR,

HAEPUERE, FREEAMEYE N BE
B, R BRI TRELAE., SREFL
RERT5 44 £ AR th, Cr W 100 mg/kg B, &2
MHEEIRAE YR NIIEL R 20% , EEAENMAE
Y N BIRZAH 10% ; Cr #REEH 200 mg/kg B, 3%
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Fig. 1 Effect of organic manure on soil microbial biomass C and N
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TR BER AL RLR(r=—0.6267" ", n=30),
2.2.3 HHUERST Cr 53 YR P MW
SMESEE LEMEYERE P BE TR, TR
W i R o ok B A 386 i i 3 b (& 2) . 5% B AH
ke ,Cr ¥IME R 100 mg/kg i, LEMAYE P T
K24 25% 2245 ;Cr 29 200 mg/kg B, HiRMA Y&
P TFHEA 40% 4. ME 2 BFEH, iEH AL
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2.3 AVERRT SR INEE AR

2.3.1 AHUERE R RREBEENER
HIREE T KB R, 235 LD ALY R
b, 3B 4> T A Y K 8 S A A AU AE ) T R R
THEFRYFR. B3FH, RNELREE LERE
EHERR, B E L EE S BRER K, E2EXN T
SR A MR VE IR, 2 Cr BSIMKFER 100
mg/kg B, TIERRBETE L TRET 20%;Cr wmk
% 200 mg/kg Bt S BREHE TR TA 25%. E
SEXEHME T REETHEBEOTIESBE X
%, Eh TESR S REHI FHRENKESS,
M — & PR H i TR TE . EAE PLES
G, RIS BN, B RBOR TR
B, TRERMEFEA 5 M IREETE E —R7E NH3-N 10
mg /g Wi b, E TR R A RRBEIE M T B, 3 2E8
ENEBHUBER, TERERSHREEER, BUET
+EPEAENSSRNRM O REEE. R, 3%
MR s h Rt CriEE R TRE, B TESR
XHRERE NI VE . AR H R, 5 R TBAER
#& Cr 5RE HHEE—E R AAHXRR BB
BEKE(r = -0.3034, n=30),

2.3.2 BHUEEXT Cri55 + 5t AL ERHE R
B SR REERE TR Y R AR R S
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Fig. 3 Effect of organic manure on urease and catalase activities
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ME3REFEH, 5XEML, BRI L1E
&, TSt S EEE Y TR, RS B SR
BEI K, AR X+ B S B A 30 I IR, 2
Cr #MAKF X 100mg/kg B, B EEHEHL T
R T 5% ;Cr BINKE K 200 mg/kg Bt , Jid S HHE 1
TRETY 15%. FERAEBEENMRTFTRE,
HXRSMRRA, BRI BERBELE Cr 5K
BEHERNERZRFE—ENRAMEXR,BEE
BEKE,

3 4t

3.1 BEARRBEFMT, i A VUER AT K Cr i5
RBERENAERE Cr 58, BENMR T TRE,
3.2 GEEERLIHBEYE C.N.PEESS
R TR, BREE Cr 353k B B3 hn H i
. MEAAVEEEREYE C.NPEEX¥m,
AYERI R LA RBRAR, MEYE C.N.PH
HEWARES Cr ARMEXRR, HPH4EYE C.
NZXBBEKFE, XiEHAMEYER C.NTHERE
Bu A A YRR

3.3 EFRRBREMET, Cr isRERTHRE. S
SALYIBE TS 5 X AR LI TR BEE Cr R IVRE
RIS 2 MESRTEHE T REIBE R K. AR YUER
2 MBS R EN ., REBAREABES HEAN
T A —ERNRMEXRR [BEREEEKF.
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