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Tablel Basic physiochemical properties of tested soils
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v i Gl Ggh N migh mpied
fxRpE%e L 800 1414 059  13.09 2.75 11.59
[R 507 1133 046 1429 2.75 14.38
e 610 1476 1.05 8.15 6.06 10.38
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Table2 Physiochemical properties of sewage sludge composts with different crop straws as bulking agent

WlEEE  pHA VR R A B R WAE WM WY R
(gkg™) (gkg™) (9kg™) (gkg™) (mg-kg™) (mg-kg™) CIN (gkg™) HAIFA
JKFEREFF(SDC) 7.82 391.35 18.63 1122 2532 570.52 205.15 1218 133.93 147
INEREFF(XMC)  6.93 364.80 17.21 11.05 19.00 30134 214.28 11.29 128.05 1.38
EAFEFF(YMC)  7.03 412.04 20.05 11.73 2293 871.56 382.53 1192  139.01 1.59
WSEFEFT(Y CC) 711 415.14 16.74 11.15 31.64 260.43 635.74 14.38 118.52 1.33
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12X
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Fig.l Changesof NH,"-N in soils amended with sewage sludge composted with different straws
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Fig.2 Changesof NOs-N in soils amended with sewage sludge composted with different crop straws
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Fig.3 Accumulated nitrogen mineralization in soils amended with sewage sludge composted with four crop straws
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N=No[1-exp(-kt)] (L
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TIVEAER LA, molkg, RAF T3 alH 1L A PLA E;
t NESIEREL, ds K OWEIIBLH S, ot R
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PRI 1 XMC 23 5 3% =T YCC. SDC fl YMC
(p<0.05) , 1fif YCC. SDC 5 YMC % FA 2% (p>0.05) ,
LI YCC ey YMC A%, AN [ HE I A 2 ) £ 22
FEIE R 7K (p<0.05), 1A AKPEEE 4 4 Y CC F XMC
BFm T YMC F1 SDC (p<0.05) . 4R EH], ZHEEE
JUR b P S 2 PP R ZR RS, A ()Y e HE R i N [+
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AT o Y SRS FFYS U8 HEJE I AT KPR 5 - R B e . /)
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Table 3 First-order kinetics equations for describing N
mineralization dynamic in compost treated soils

T Bifrood B 90d AL HUNMEE W M
o AbER ;%mw% Iw‘ 1k Ww;_l rﬂiﬂ} ﬁ*ﬁl%:
Noo/(mgkgh)  #/%  No(mgkgh) kid FHr

XMC 123.12b 36.22 146.0a  0.0195b 0.9868"

fix SDC 88.96¢ 21.90 11070 0.0186b 0.9901"
% YMC 97.28c 26.12 1280b  0.0168bc 0.9680"
Gl vee 136.38a 41.90 1488a  0.0289a 0.9843"
CK 34.14d 4902c  0.0139c 0.9881"

XMC 63.25b 14.24 6322b  0.1120a 0.9945"

sDC 56.16bc 1114 56.88bc  0.0448c 0.9813"

Wi YMC 43.01c 6.10 4328c  0.0789b 09444
\{o 97.27a 28.28 98.42a  0.0599c 0.9782"

CK 28.26d 2848d  0.0415c 0.9947"

XMC 118.62a 36.14 121.3a  0.0424a 0.9930"

iy SDC 83.66b 2151 87.44b  0.0342bc 0.9974”
4, YMC 74.88b 18.64 80.38b  0.0306bc 0.9907"
YCC 86.86b 23.38 89.70b  0.0323b 0.9959

CK 29.82¢ 3450c  0.0247c 0.9795"

e *FTREHMR (res=0.811, n=6), **IIRPRFHR (rgw=0.917, n=6);
FFERE P I AR P REORT B %257 (LSD, p<0.05);

AHLED A% (%) = ol HENE AL 3] 38 S 000 - 3 A o e D
IBE 75 DEHENLREN 2 3 KA HLA X 100%

B - AT DL A A S T e D, AR KRS L



330 Aeb T2 25

2011 4

el 159% 90 d EUKIH L& Neo i No (1 ELAFI ok A Ik PE 4
a1 (76.00%~91.65%) <@ P45 7. 1- (93.15%~97.79%)
<H{HE (98.83%~100.00%) , A KM+ i b A
HRE IR R %, RN T E A . &
BFRS v 8 M Pt N S48 o ) JE Ak e ke, JC R R
RO, FUCHARMEE G L, BRI TG Ve i T
A IRMER A I3 ) KR35 NOS =N 15 42 1 XU 55 /)~
FEREAT 5 Y8 Rt FH I, Gn 8 i 5 90 M I R A 35 S it )
TedE, 30 d 24 NOE bR B  E AR, L EY
Je AR R I T SR, Wi 3 v v 08 ME R FH A 2 L it
M TRy E T Aa KR E L, N5 Y E
Fic G, DL AE AT R D R R W R . AN
AT 5 e HE B A7) 1358 K (AL AN (2 o

3 & it

I TR FERT . AKFEARSFE . AN ZEREFT A 3
T A 55 38011 5 Y R A S HE R - ) S SR AT )
NH,™-N I NOz-N [l s, FIH—%a) 125 7 FExT &
&G, U R85k

L EYREF S R n e IR A T, R
e NH,-NL NO5-N 540 5, B8 o e B v = s
T HE IR /N 22 5 v 31 HE BB T /K R RS AT 44 RN K s
FRvG Y HERE, DRI 4 ¥5 e HERE e T AR ML Ny, e RS FF
5 Ve HE TR/ 22 Rl v Ve HE AT 1) F 2 3 45 K R S T HE AT
T KA 5 Y8 HE A 5

2) B TR A R KY], TSI
Al R AR (N FL e R A
TV HENE AT AP SR R g . AN RS R S YR HENE
Tt N P58 10 - R IR MR 8 - R I T (L AR = s
E3 9N

3) FEFETRHE IR S, . RYER AT
Br7E60d f1 30d JataTiaw, AaKMEATERFR60d
S A, T R KON SIS TR
ARG, ARG TR HENLR TR i
TR TC I AR A

4) M IR REE, EUSCR RS FEYS e HE IR
VEFEAE G ] T3 4, 30 d oA N At e, LAl
SEAED G AR R AT R, RS AR Ve ME R A
FENET T IR M B R I R B, RS Ak
FUIE, DL AL A A K AT I R TR

(& % x #f]

[1] PoHK, Cheng CH, Zeng Y H. Response of microbial
activities to heavy metals in a neutral loamy soil treated with
biosolid[J]. Chemosphere, 2006, 64: 63—70.

[21 0T, AR, kAR, A WOTTG e A e NL R
I ESZA[. ABREAR, 2009, 29(9): 1836
—1841.

Sun Xining, Li Yanxia, Zhang Zengqiang, et a. Extractable
forms of heavy metals produced during municipa sludge
composting[J]. Acta Scientiae Circumstamtiae, 2009, 29(9):

(3]

(4]

(9]

(6]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

1836—1841. (in Chinese with English abstract).

BRI, AR, i, & JRTTVG YR AL 2R K L
AR IR LA IR ) B[ ). R R 45 7K HEZK, 2009, 25(9):
104—108.

Chen Tonghin, Zheng Guodi, Gao Ding et al. Key problems
in municipa sludge composting and its industriaization
processy J]. China Water and Wastewater, 2009, 25(9): 104
—108. (in Chinese with English abstract)

Rowell D M, Prescott C E, Preston C M. Decomposition and
nitrogen mineralization from biosolids and other organic
materialgJ]. Journal of Environmental Quality, 2001, 30(4):
1401—1410.

CabreraM L, Kissel D E, Vigil M F. Nitrogen mineralization
from organic residues: research opportunitie[J]. Journa of
Environmental Quality, 2005, 34(1): 75—79.

Flavel T C, Murphy D V. Carbon and nitrogen mineralization
rates after application of organic amendment[J]. Journal of
Environmental Quality, 2006, 35: 183—193.

Doublet J, Francou C, Poitrenaud M, et al. Sewage dudge
composting: Influence of initial mixtures on organic matter
evolution and N availability in the final compost[J]. Waste
Management, 2010, 30:1922—1930.

Wennman P, Kétterer T. Effects of moisture and temperature
on carbon and nitrogen mineralization in mine tailings mixed
with sewage sludge[J]. Journal of Environmental Quality,
2006, 35(4): 1135—1141.

Egelkraut T M, Kissel D E, Cabrera M L. Effect of soil
texture on nitrogen mineralized from cotton residues and
compost[J]. Journal of Environmenta Quality, 2000, 29(5):
1518—1522.

Busby RR, Torbert HA, Gebhart D L. Carbon and nitrogen
mineraization of non-composted and composted municipal
solid waste in sandy soils[J]. Soil Biology and Biochemistry,
2007, 39(6): 1277—1283.

Bargas Aceves M, Ocampo Veésgquez R, Rodriguez
Vézquez R. Effects of Cr¥*, Cr®" and tannery sludge on C and
N mineralization and microbial activity in semi-arid soilg[J].
Journal of Hazardous Materials, 2007, 143:522—531.
SHEE, ERE, ERE, E BUUEDREE AU e HED
WMWY, A%, 2000, 20(6): 1015—1024.

Li Yanxia, Wang Mingjian, Wang Jusi, et a. Effect of
bulking agent and aeration on sewage sludge composting
process J]. Acta Ecologica Sinica, 2000, 20(6): 1015—1024.
(in Chinese with English abstract)

Yafiz R, Alonso JL, Diaz M J. Influence of bulking agent on
sawage s udge composting process J]. Bioresource Technology,
2009, 100: 5827—5833.

b, BBARMACZE D HTITEIM]. et P E AR R
HifAt, 2000.

WA, BRI, SF. PORURIIAN RIS T
S ERNMS BB, mPESER, 2001,
25(1): 99—104.



5% 140 PR HES  AFPREAT S5 3 V5 e el 2o ST 0 x) 3 R A S 331

Meng Ying, XueJingyi, ShalLiqing, et a. Variations of soil three tropical soils treated with biosolidgJ]. Chemosphere,
NH,"-N, NO3-N and N mineralization under different forests 2005, 59: 447—454.
in Xishuangbanna, southwest china[J]. Acta Phytoecologica [18] xUAFIN, FE=AL, FFEE. AT LA R A AR
Sinica, 2001, 25(1): 99—104. (in Chinese with English abstract) FAWESYT]. #ABRl:, 2007, 28(3): 633—639.
[16] BXBH, %2, BIESE, S ARAHUIERFAZ W 1L Liu Xingren, Dong Yunshe, Qi Yuchun. Soil net nitrogen
FEHEAT UL, AN IREERF 22244k, 2007, 26(H8T): 146 mineralization in the typical temperate grassand[J].
— 149. Environmental Science, 2007, 28(3): 633—639. (in Chinese
Zhao Ming, Cai Kui, Zhao Zhengyu, et a. Characteristics of with English abstract)
NH,*-N and NO;-N Mineralization form Different Organic [19] Li Huilin, HanYong, Cai Zucong. Nitrogen mineralization
FertilizerJ]. Journal of Agro-Environment Science, 2007, in paddy soil of the Taihu Region of China under anaerobic
26: 146—149. (in Chinese with English abstract) condition: dynamics and modd fitting[J]. Geoderma, 2003,
[17] HseuZY, Huang C C. Nitrogen mineralization potentialsin 115: 161—175.

Nitrogen mineralization in soils amended with sewage sludge composted
with different crop straws as bulking agent

Tang Ganhai®, Liu Junying!, Gu Chunhao?, Zhao Xiulan'**, Wang DingYong~
(1. College of Resources and Environment, Southwest University, Key Laboratory of Eco-environments in Three Gorges Reservoir Region,
Ministry of Education, Chongqing 400715, China; 2. Chongging Key Laboratory of Agricultural
Resources and Environment, Chongging 400716, China)

Abstract: An incubation experiment was conducted to investigate the differences of nitrogen mineralization among
three soils amended with four sewage sludge composted with the straws of wheat(XMC), rice(SDC), corn(YMC) and
rape(Y CC). The purpose was to understand the effect of sewage sludge composted with different crop straws on nitrogen
mineralization in soils and establish a scientific way for sewage sludge compost application in agriculture. The soils
tested included an acidic purple soil, a yellow soil and a calcareous purple soil. All the compost treatments could
significantly improve the values of potentially mineralizable nitrogen(No), promoted nitrogen mineralization, and
consequently increase the NH,-N and NO3 -N concentrations in soils. The optimal amounts of nitrogen mineralized and
the Np values were found in the treatments of Y CC and XMC for the calcareous purple soil,  in the treatment of XMC
for the acidic purple soil and in the treatment of Y CC for the yellow soil. The amount of nitrogen mineralized increased
after 90 days incubation in the compost treated calcareous purple soil, while it became stable at 60 days and 30days
incubation in the compost treated- acidic purple soil and yellow soil, respectively. However, no obvious tendency of the
mineralization rate constant (k) values was found in the three soils treated with the four composts. The results illustrated
that the effect of sewage sludge compost on the mineralization of nitrogen varied with soils and the properties of crop
straws. Based on the results of the present study, some advices on the application of sewage sludge compost were put
forward.

Key words:. straw, sudge disposal, composting, nitrogen mineralization, soil



