® W ®E R F FE R 201342 H

Journal of Agro-Environment Science

2013,32(2):314-319

7
3

G

4
\N

AEIMEAEALIE T BK S IE B VRS EFFIERNEEN

FOAk R, TRk, A

(DU AE R IREREE 22 B, AR 611130)

X

B, E5TRL, X

# OECRABEBVNXGREE, AR T AHEIE (CK) AR (NPK) 528 (M) R4 51 3EF 39 3% R 200 18 178 HLICHLE IR IE (NPKM
NPKM2)5 Bt A3 A+ oK PEA HLER (WSOC ) 1 75 1 B LRl INZZ A= B AR B AR ARARHE . 45438, 32 (0~20 cm) AR AL AL
PRIV IR A DU BEAE B RS S 51 5 i, Bl fS FRRS i i 2828 4k BT 1A B 4 NPKM1 . NPKM2 43T 1 1 255
T CK Fl NPK AbHL(P<0.05), MG T M ARBE, B ARBLL 42 (20~40 em) KA HUBR A ShAS AR AR S DU B H St s k2> 128
flfadhe Ak PRI A AR & i S IR 5 3R 2 AR A, RIZRIKE A MU S TR0 /INZZ 7 R A DG LE B A Bl
T , DRI 1T R B 52 A5t Fsz B - 3 43R R IR 90 AN A 77 g

SRR AT s A A  AKVE TR ML s A= B B ARk

FESES:S153.6  XEERE:A  XEHS:1672-2043(2013)02-0314-06  doi:10.11654/jaes.2013.02.015

Concentration Characteristics and Dynamic Changes of Water Soluble Organic Carbon in Soil Under Different

Fertilization Treatments

LI Sen, ZHANG Shi-rong", LUO Hong-hua, ZHOU Ling, WANG Gui-yin, SHEN Yi-chang

(College of Resources and Environmental, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: A field plot experiment was conducted to study the water soil organic carbon(WSOC) dynamics with the growth of wheat under dif-
ferent fertilization treatments including no fertilizer(CK), chemical fertilizer only (NPK), chicken manure(M ), organic—inorganic compound
fertilizer based on chicken manure(NPKM1) and pig manure(NPKM2). The results indicated that the cold water soil organic carbon (CW -
SOC) and hot water soil organic carbon( HWSOC ) concentrations of all treatments increased firstly and decreased subsequently and finally
increased with the changes of the growth stage at topsoil (0~20 ¢m). Their concentrations under NPKM1 and NPKM2 treatments were signifi—
cantly higher than CK and NPK treatments(P<0.05), but lower than the M treatment. The CWSOC and HWSOC concentrations in 20~40 cm
soil layer presented a single—peak curve with the changes of the growth stage which the peak appeared at heading stage, and the order from
high to low was similar to the topsoil. In addition, the correlation of the two kinds of WSOC with wheat yield and soil nutrients was higher than
soil total organic carbon at topsoil.
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Figure 1 Growth stage dynamic changes of water soluble organic carbon in soil with different fertilization
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Figure 2 Changes of the temperature and precipitation in the
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Table 1 Correlation coefficient between the topsoil water soluble organic carbon, total organic carbon and soil nutrients at

wheat maturing stage(R?)

TOC CWSs0C HWSOC AP TP AK TK
TOC — 0.687+* 0.693** 0.660%** 0.245 0.361 0.249 0.325
CWSOC 0.687+* — 0.982%* 0.640%* 0.329 0.560%* 0.490%* 0.391
HWSOC 0.693%#* 0.982%#* — 0.662+* 0.328 0.583* 0.505* 0.433

T+ BEVEACE 0.05, =+ 8K 0.01,
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Figure 3 The correlation between the topsoil water soluble organic carbon, total organic carbon and wheat yield

HIIRI IR ASRAE RN AT WsoC miilE
XFE AN A BRI ] BE S BB

3 4t

(1)t AL BB HEHF)Z (0~20 em) 13 WSOC 13
hn, Hrp R IR AR WSOC 5 & 2 S TN AR AL
(P<0.05) , T ASZEFNAG HLICHLAZ TR AL AL B D] 4540 AT Ak
PR B (P<0.05), H-5 )5 0] 1Y 22 S bE 5 4=
B HIHERS B O, vl ULt R A ML 2 RS g2 1
HE WSOC WA REME. 1 20~40 cm +)Z2 3 WSOC
P B REAL, 2 A VLN IR IE S NPK 4 B (8]
WSOC & mEFUARE (P>0.05), £

WSOC EA7 B A5 T 43 A AE , ELE A %o HE5 i,
Bifi 1 )2 R B AR5

(2)WSOC bl F M s A LSRN
JtnRE AR A AT el AR AH AR 2 AT 5 0 0~20 em
T2 WSOC & HETEA A & W R/ INIUT A - 4555 1>
A3 BEI > AU > Frh AR 0T > 4 300 S 46 R RT 520~40 em
T2 WSOC & HETER A & W R/ INIUT Ay - Fl i >
FSCH S35 91> 43 BEI S 4y 15 01> R P

(3)5 TOC Mt , WSoC 5 H 855y /N7 i
[ AR SEPE TR . 260 WSOC E TOC RETH R
e - 3SR AL RN AE 77 T KO, B RE UL ek
MV AE P S | A 3 R AR R B



2013 £ 2 A =

AR5 AN IF A A 2R SR AT LR

TRHIE K sh SRk 319

S5 3Lk -

[1] Kalbitz K, Solinger S, Park ] H, et al. Controls on the dynamics of dis—
solved organic matter in soils: A review[]J]. Soil Science, 2000, 165:277—
304.

|2] Liang B C, Mackenzie A F, Schnitzer M, et al. Management induced
change in labile soil organic matter under continuous corn in eastern
Canadian soils[]]. Biology and Fertility of Soils, 1998, 26:88-94.

[3] Kalbitz K, Schwesig D, Rethemeyer J, et al. Stabilization of dissolved
organic matter by sorption to the themineral soil[J]. Soil Biology and
Biochemistry, 2005, 37:1-13.

[4] Andersson S, Nilsson S I, Saetre P. Leaching of dissolved organic carbon
(DOC) and dissolved organic nitrogen(DON ) inmorhumus as affected by
temperature and pH[J]. Soil Biology and Biochemistry, 2000, 32: 1-10.

|5] Shrestha R K, Ladha J K, Lefroy R D B. Carbon management for sustain—
ability of an intensively managed rice—based cropping system[J]. Biology

and Fertility of Soils, 2002, 36:215-223.

[6] £ H, SR, 2/INAL, S 4 B SR XA B LSS A WLk 1 52
(g, FEAO R, 2011, 44(1):75-83.

WANG Dong, LI Hui—xin, LI Xiao—hong, et al. Soil labile organic carbon
as affected by non—flooded rice cultivation with straw mulching under
different tillages|J]. Scientia A gricultura Sinica, 2011, 44(1):75-83.

[7] Chantigny M H, Cumin D, Beare M H, et al. Influence of temperature on
water—extractable organic matter and ammonium production in mineral
soils[]]. Soil Science Society of America Journal, 2010, 74:517-524.

|8] Ghani A, Dexter M, Perrott K W. Hot—water extractable carbon in soils:
A sensitive measurement for determining impacts of fertilization, grazing

and cultivation|[]]. Soil Biology and Biochemusiry, 2003, 35:1231-1243.

[9] Sanjay K G, Julie G L, John M D. Soil organic carbon and nitrogen
stocks in Nepal long—term soil fertility experiments|J]. Soil Tillage and
Research, 2009, 106:95-103.

[10] Z=VLH, Biibg 2, XL 35 8 S (ot FHu 8 22 e 1 - e it v 52

M), A= 24524), 2011, 31(10) : 2837-2845.

LI Jiang—tao, ZHONG Xiao—lan, ZHAO Qi—guo. Enhancement of soil
quality in a rice—wheat rotation after long—term application of poultry
litter and livestock manure[J]. Acta Ecologica Sinica, 2011, 31(10):
2837-2845.

[11] Bronick C J, Lal R. Soil structure and management: A review[]]. Geo—
derma, 2005, 124:3-22.

[12] *Ei%, LA A BE IR, AL S5 AL X 5 £ LA HILIST R 3 o

YRZNED). K AR, 2004, 18(6): 116-119.
LI Cheng-liang, KONG Hong—min, HE Yuan-—qiu. Effect of fertiliza—
tion structures on soil organic matter and physical properties of upland
field in red soil area[J]. Journal of Soil and Water Conservation, 2004,
18(6):116-119.

[13] Angers D A, Chantigny M H, Rochette P, et al. Dynamics of soil water—
extractable organic C following application of dairy cattle manures|J].
Canandian Journal of Soil Science, 2006, 86(5):851-858.

[14] 00T, DR, £ FE, S5 ORRIENEAL O 1 Saa v A pLaR S
R R RE AT, 3E2EHR, 2010, 47(1): 115-121.

GAO Zhong—xia, ZHOU Jian—-bin, WANG Xiang, et al. Effects of differ—

ent fertilizer treatments on content and characteristics of dissolved or—

ganic carbon in soil[J]. Acta Pedologica Sinica, 2010, 47(1): 115-121.

[15] & dnssh. L3l Ak 27y idi M. FEat s RO B kL,
2000.

LU Ru-kun. Methods of soil agricultural chemical analysis|M]. Bei—
jing: Agriculture, Science and Technology Press of China, 2000.

[16]# 3, A0, 2S8R P - AR A WL 7 e sl s S HAE WA
FRAE[T]. 38, 2005, 37(3) :272-276.

JIAO Kun, LI Zhong—pei. Dynamics and biodegradation of dissolved
organic carbon in paddy soils derived from red clay[J]. Soils, 2005, 37
(3):272-276.

[17] Chanigny M H. Dissolved and water —extractable organic matter in
soils: A review on the influence of land use and management practices
[J]. Geoderma, 2003, 113:357-380.

[18] Dormaar J F, Liudwall C W, Kozub G C. Effectiveness of manure and
commercial fertilizer in restoring productivity of an artificially eroded
Dark Broom Chemozemic soil under dryland conditions[J]. Canandian
Journal of Soil Science, 1998, 68:669-679.

[19] H fifh, YEEHE, ka5, ML o 3 1 SR S - AT LU

AU SRR ). AW IR, 2007, 26(2) :672-675.
XIAO Wei-wei, FAN Xiao—hui, YANG Lin-zhang, et al. Response of
soil organic nitrogen forms and organic carbon to long—term fertilization
in dry highland of loess plateau[]]. Journal of A gro—Environment Sci—
ence, 2007, 26(2)‘672—675

[20] /W, BB AR R, S5, AN IR S AR O ) A LB 4 53

BYFEM[T]. A TR S AR, 2000, 15(4) :831-836.
TONG Xiao—gang, HUANG Shao—min, XU Ming—gang, et al. Effects of
the different long—term fertilizations on fractions of organic carbon in
fluvo—aquic soil[J]. Plant Nutrition and Fertilizer Science, 2009, 15
(4):831-836.

[21] Halvorson A D, Wienhold B J, Black A L. Pillage, nitrogen, and crop—
ping system effects on soil carbon sequestration[]]. Soil Science Society
of America Journal, 2002, 66:906-912.

[22] TRAOL, ZRITH, LSO, 55, T XoF £ LI 7 b S A HL
FNERE PRS2, 4. 2010, 42(3):364-371.

ZHANG Ji—-guang, QIN Jiang-tao, YAO Wen —qian, et al. Effects of
long—term fertilization on soil active organic carbon and soil enzyme ac—
tivities in upland red soils[J]. Soils, 2010, 42(3):364-371.

[23] KDY, 22 B3 ARIZRAAR N SRS PLBRBE T ()], 2K+
PREFFAIR, 2004, 18(6) :84-87.

XU Qiu—fang, JIANG Pei—kun. Study on active organic carbon of soils
under different types of vegetation[J]. Journal of Soil and Water Con—
servation, 2004, 18(6) : 84-87.

[24] K4 i, RAAR, M 3GHE. /NI B0t 2 LA A HLIRZE 1Y 83
AR RGN AT SRBEREAAAR, 2005, 25(10):1397-1402.
ZHANG Jin-bo, SONG Chang—chun, YANG Wen-yan. Seasonal dy—
namics of dissolved organic carbon and its impact factors in the
Doyeuxia augustifolia marsh soil[J]. Acta Scientiae Circumstantiae,
2005, 25(10):1397-1402.

[25] VL, BRARAR, TEAS RS, 55, FFTIE DS LI i A ML Ry 3l 2
AR AT E IR S AERE, 2008, 14(4):678-684.

ZHOU Jiang—-min, CHEN Hua-lin, TANG Dong—min, et al. Dynamic
changes of dissolved organic matter in the soils amended with rice straw

[J]. Plant Nutrition and Fertilizer Science, 2008, 14(4) :678-684.



