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Soil Labile Organic Carbon as Influenced by Organic—inorganic Compound Fertilizer Made from Ash and Pig
Manure

ZHOU Ling, ZHANG Shi-rong", LI Ting, LI Yun, XU Xiao—xun, JIA Yong—xia

(Key Lab of Soil Environment Protection in Sichuan Province, College of Resources and Environment, Sichuan Agricultural University, Insti—
tute of Ecological Environment, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: A field experiment was conducted to study the dynamics of soil labile organic carbon in 0~60 cm soil layer at the growth stage of
maize. Five treatments, including no fertilizer (CK ), chemical fertilizer only (NPK ) and three application rates of organic—inorganic com—
pound fertilizers made from ash and pig manure(high—CF1, medium-CF2 and low—CF3) were used. Compared to the control, applying or—
ganic—inorganic compound fertilizer significantly increased the contents of total organic carbon(TOC ) and labile organic carbon in 0~60 cm
soil layer(P<0.05 ), with the most significant effects found in CF2 treatment. The effects of fertilizers on soil labile organic carbons decreased
gradually with soil depth. Significant correlations were observed among TOC, easily oxidizable organic carbon(ROC ), dissolved organic car—
bon(DOC ) and water—soluble organic carbon(WSOC ). ROC and DOC were more sensitive to organic—inorganic compound fertilizers than
other organic carbons, which could forecast dynamic of TOC. However, more research is needed to better understand the long term impacts
of such organic—inorganic compound fertilizers on soil organic carbon pools.
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Table 1 Fertilizer application rates(kg+hm>)

R ; P,0 K0
pisil ¥ Kk N iy o
. . Phosphorus Potassium

Treatments Pig manure Ash Nitrogen . .
pentoxide oxide

CK 0 0 0 0 0
NPK 0 225.50 67.50 67.50
CF1 1206 48 132.65 37.93 14.22
CF2 1005 60  146.75 4741 17.73
CF3 804 72 160.99 56.90 21.24

R 2 RBMBEHERUFER

Table 2 The basic chemical property of ash and pig manure

R, 4xfif Total 424 Total

Mﬁi s pH Toc Total nitrogen phosphorus potassium
g-kg!
Kt Ash 11.20 369 0.45 0.53 0.93
$42%€ Pig manure  8.98  174.0 15.4 16.5 8.7
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F 2011 45 H 10 H B KR ERT RS R,
5 H 25 HFHE oK, AR5 43 AITE FoR 45 (6 A
25 H) ZERE(7 A 26 H)FIEERUH A 30 H )R
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ZH AR, RIEA RN LZ0 5 A PATRER G
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FEIAE R e 2 () L3RR i, FHSDRLHT 32 Je iy ] S5
KBRS R IR A AR, T R
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5 S ML (TOC) K F E AR TR 1 25 s — Mk
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PRI PR & 20 RS N ORI TR Table 3 Soil TOC dynamic
IR AR IIN B PR & B RS T L 7 tJem 43 TOC/g-kg ™
RHESEIROR R MR, Ry o T B B WS 1S
CF1.CF2 fil CF3 4bH 0~60 em A MLk & = i & 0~20 CK 10.10a 1022¢  10.53¢  10.37d
N o NPK  10.13a  1035¢  10.78b  10.45d
T CKAINPK SRR, H 0~20 om L3R DL CF1 10.11a  10.80ab  11.40a  10.82b
AR T CK 535 T 4.35% .4.60% .2.52% , #X CF2 10202 1091a  1148a 1095
T NPK 235135 T 3.92% .4.17% .2.10% ., iXZW7E CF3 1017a  10.69b  1137a  10.70c
TFo A A K P I B RS 2 v A HLCHLE TR 20~40 CK 849a 858  867h  8.76c
NEREMS B 2 42 =y LIRS A LR & &, DL CF2 Ab3 NPK 8452 864c  886b  8.80c
S AT WL B B 25 P<0.05 ). 20~40 em Al CFI 846a  884b  934a  9.07b
40~60 om -HE 84 BLERAA T CK NPK ZhH gy — CF2 847a  89la  94la 9.3
= \ i CF3 847a  882b  93l1a  9.05b
JE A L (AL 0~20 em 425 f /0 s B 2 40-60 K 645 654b 665h 6600
TR AR 7 s Uk , 25 A B A] 19 S 35 Pk 25 St s NPK 647a  66l1b 669  6.64b
(P<0.05 ), % B it BB XS - 398 (%) 52 el Bt o )2 1 Jon s i CF1 647a 6742 675  6.78a
BTG 3K 5 R 2 HEE T A B T 3 R CF2 6482 67%  677a  6.80a
CF3 6482 673  673%  6.77a
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PRt (HE R /N, T e R 3 S A LAk
T eI Z B AR A RN, 28U PR Y
WF5E R 285 K it A 30 L A S M 1141 i L
TS A WL P AR AR 75 2 TR A
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i TR T RS 0, FE 2 IR B e K JS TF
TR BEATR , 2] s 2 BT ATS v T T, A0 18 S oA LA
AR AR A — 3, 3 U BH 5 AT PR I A8 fb i 5]
DU e S A MU AR a3 (B 1) 540 A E K
HIPY CK Al NPK 4b 3 135 5) S A0 A Lok & 3 B 3
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CK Ab3) -3 5 S A0 A ML 1 S ARG R 4 =
T 0.54% ,NPK Kb HARXT T FIAE AT 42 & 1 1.73%,

TR BS AURFKFIEHT, ES AT, MS AARZERET, 1S /X
T AR T RERIE AR BRIRIE P<0.05 K285 3
NG

Note : BS indicate early stage before plant maize,ES indicate jointing
stage , MS indicate booting stage, LS indicate maturation stage. Different let—
ters indicate significant differences at P<0.05 level at the same stage among

the different treatments. The same below.
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Figure 1 Short—term dynamics of ROC
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Figure 3 Short—term dynamics of DOC
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Table 4 Correlation coefficients among soil organic carbon indicators

+ 2 Layer/em  $§%5 Indicator TOC ROC WSoC ROC/TOC DOC/TOC WSO0C/TOC
0~20 TOC 1
ROC 0.967* 1
DOC 0.520% 0.518%*
WS0C 0.288 0.300 0.953%% 1
ROC/TOC 0.660%* 0.828* 0.261 1
DOC/TOC 0.580 0.151 0.914* 0.969%* 0.170 1
WSO0C/TOC 0.636 0.133 0.8917%% 0.9847 0.156 0.9807%* 1
20~40 TOC 1
ROC 0.978%* 1
DOC 0.730% 0.759%%*
WSOC 0.475% 0.541% 0.913%* 1
ROC/TOC 0.314 0.504 0.501% 1
DOC/TOC 0.239 0.295 0.836%* 0.916%* 0.358 1
WSOC/TOC 0.308 0.383 0.838% 0.983% 0.470 0.943%% 1
40~60 TOC 1
ROC 0.971%* 1
DOC 0.6727 0.750%*
WsocC 0.575%* 0.662%* 0.961%% 1
ROC/TOC 0.503* 0.692%%* 0.699%% 0.686%* 1
DOC/TOC 0.400 0.506% 0.9413%% 0.933% 0.633%%* 1
WSOC/TOC 0.456* 0.551% 0.9307% 0.990% 0.645%%* 0.945% 1

TE 2, A0 R (P<0.05) R 225 (P<0.01)7K-F-

Note:*,** indicate significant differences at P<0.05 and P<0.01 level, respectively.

AR A B AR, 3 i B A M AL R 5 A AL A LR
(ROC) FI A HLER (DOC) Af 1E Ky 48 7% 34 L
R A SRR ) HE R o

ARSI J2 2 A J2 BT e 3 D 56 1 I g
ZEE A HLICHLE TR AR 5 28 VA HLBR 520 , ]
FHF A0 - A LAk I i AR Tk 3 B A L i
FVREAE T 1 A HLCAL TR A XS - SR 122 A 5 i), 18
A TR R T 18 2 7 3

SE 0k
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