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Effects of Agricultural Application of Composted Sludge on
Organic — Inorganic Carbon Components

CHANG Huiqing WANG Qizhen WU Jie CHEN Xianni
(School of Agriculture, Henan University of Science and Technology, Luoyang 471023, China)

Abstract; The agricultural use of composted sludge is an effective way to solve the problem of sludge
recycling. Because sludge is rich in organic matter, agricultural use of sludge will affect the quality of soil
carbon pool. In order to clarify the effects of sludge application on carbon components of two kinds of
soils with different pH values, the effect of sludgeapplication on soil organic, inorganic carbon
components and soil acidity were determined, and the relationship between soil inorganic carbon and
organic carbon and soil pH value was explored. Under the wheat-maize rotation mode, two consecutive
years experiment was carried out, four sludge addition amounts were 3. 75 t/hm’, 7.5 t/hm*, 37.5 t/hm’ and
75 t/hm’, respectively, and one blank control was provided, which were marked as H1, H2, H3, H4
and CK, respectively. The main conclusions were as follows; the organic carbon components content such
as soil organic carbon (SOC) , readily oxidizable carbon (ROC) , dissolved organic carbon (DOC) and
humus carbon (HSC) were increased with the increase of sludge addition. Compared with CK, the SOC,
ROC, DOC and HSC of acidic sandy soil were increased by 82.39% , 25.62% , 158.33% and
30.77% , respectively, when the sludge addition was 75 t/hm*> ( P <0.05) ; the corresponding values
were 84.36% , 49.26% , 340. 00% and 354.90% in alkaline loam (P <0.05), and there was a very
significant positive correlation among the organic carbon components in two kinds of soils (P <0.01).
The application of sludge reduced the ROC distribution ratio ( except when the amount of sludge was
3.75 t/hm*) , but increased the distribution ratio of DOC and HSC. However, the proportion of ROC and
HSC was decreased, but the proportion of DOC was increased in acidic sandy soil. In addition, the
content of soil inorganic carbon (SIC), active inorganic carbon ( AIC) and pH value in alkaline loam
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were reduced due to application of sludge, and the pH value of soil was also reduced ; however, AIC and

pH value were increased in acidic sandy soil. There was a significant positive correlation between SIC and

pH value of two kinds of soils (P <0.01). It can be concluded that application of composted sludge can

produce different carbon effects on different acid-base soils. Therefore, sludge can be used in production

practice to cultivate fertilizer or regulate the change of carbon pool quality in soil, and the acidification

phenomenon of acid soil can be changed by adding composted sludge.

Key words: composted sludge; alkaline loam; acidic sandy soil; organic carbon; inorganic carbon
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Tab.1 Physical and chemical properties of two kinds of soil

o AL A SRR E AT et Tl A i e/ AR L/
ER oS N N 3 N pH
5rE % 5 % 58 % G % (mg-kg™!) (mg-kg™")
B A 0.75 0.49 0.72 1.84 7.63 30.23 15.32
FRMERD £ 0.54 0.46 0.85 1.26 5.53 12. 54 24.35

1.4 HBRESHH

+HERE S T 2017 4F 10 A 8 H E R )E R
AR RAEM) B XTS5 515 0. 85,0, 15 mm +
e, 13 pH (H IR AL & i AL
B B TOHLBR & B S AR S R e A4
Fri s, 855 A Ak A MLk (ROC) & it HX
0.85 mm KT HHE2 ¢ F 150 mL HEFEHH A, HERT N
A 25 ml, 333 mmol/L ) &4 FREFV K, 100 1/ min iz
%1 hJE, F8.08LE 2 000 v/min B0 5 min, B
TN LB TKLL 1: 250 & Fe 0 B, 76 50 6 e
1T B LA 565 nm Kttt I A S A AT Pl
R RIS TERIREE (AIC) i FRE 2 ¢ 1
0. 85 mm Fiii T £ 4E, BT 50 mL B0 A
25 mL 0. 1 mol/L pH {4 9 B (NH,),C,0,, 200 r/min
Y% 2 h J&, > B 3 000 r/min B 20 min, % F
10 mL B3 W T 150 mL =S, il A 3 mol/L
H,SO, %W 5 mL, H 80°C /K S i Mt A7 FHIR , 2 4 H
0. 02 mol/L K, MnO, i & , JE 114 + HETE M ik
B

25 A LB 43 LU A AS [ LA A 4 o 38
FHHLIK (SOC) Hr L,
1.5 HiEQESHH

FIH Excel #4047 B4 AL 3, >R ] SPSS 17. 0

AR IEA T T 2 53 A0 R DG 23, S [i) Ak 2 )
Fe /N i 250 (LSD) #E 17 25 7 B 3 MR 16
(P <0.05) % OriginPro 8. 5 #AHVER

2 H#REHH
2.1 SiRHAMITEFYRAS N0

158 % N JE PR - 3889 SOC, ROC, DOC #11
HSC 5 MUKk 73284k WL 2 2 Bl 6 i Ve it in
e AYIE N, WA A v 25 AT BLRR 2 S e B T T it
JHEMH S EIHEH, 5 CK 1L, BRIERS + /i
B IE £ H2 (H3  H4 AL FRAY SOC & 34 i 3 3
i, AR - 45 B Y 4300 31.89% ~ 82.39%
F125.83% ~84.36% (P <0.05), FEmtEE
35 et R T4 T 3. 75 vhm* i, +3E % ROC
M DOC & & ¥4 8 % & T CK b3, H 1 iE ok
24.26% ~ 49.26% F 130.00% ~ 340.00% (P <
0.05) , MAEmMA> L5 HERFEF 7.5 /hm®
B, b A B A A BIL A 43 0l 2 R N T 16.53% ~
25.62% F158.33% ~158.33% (P <0.05), 5 CK
AHEE, BR MRS £ s e 5, H3  H4 AbBE A HSC 5
B B RN T 23.08% A130.77% (P <0.05) ,
M 1 H2 (H3 H4 AbBRAY HSC 75 &4 1) B 3%
W39, 22% 215. 69% #1354.90% (P <0.05) ,

R2 TEHBENBREASREL

Tab.2 Contents of organic carbon components in soil g/kg

e soc ROC DOC HSC

FRAERD + PR FRAYERD + B PEE R+ Tk R+ PR

(3.01 = (4.22 + (2.42 + (2.72 + (0.012 = (0.010 = (0.52 = (0.51 =
cx 0.13)1 0.21)1¢ 0.03)¢ 0.31)¢ 0.001)¢ 0.001)¢ 0.02)° 0.01)4

(3.37 = (4.47 = (2.46 = (3.38 = (0.015 = (0.023 + (0.57 = (0.56 =
i 0.27) 0.65)¢ 0.03)° 0.01)" 0.001) 0.006)° 0.01)° 0.05)¢
i (3.97 = (5.31 = (2.82 = (3.42 = (0.019 = (0.031 = (0.59 = (0.71 =

0.27)° 0.89)° 0.06)" 0.24)" 0.001)° 0.003)" 0.01)° 0.03)°¢
03 (4.85 = (6.53 = (2.91 = (3.58 = (0.024 + (0.037 + (0.64 + (1.61 =

0.24)" 0.38)" 0.11) 0.36)® 0.002)" 0.004)" 0.02)" 0.07)"
" (5.49 = (7.78 = (3.04 = (4.06 = (0.031 + (0.044 + (0.68 + (2.32

0.43)° 0.33)° 0.09)° 0.23)° 0.003)* 0.005)* 0.01)° 0.14)°

T : [ — 3R RN PR R 4% Ab B A] 22 57 8.3 (P < 0.05) , Rl



298 &k HL

Moo R 2020 4F

PR A A LR 20 43 5 1t B K B/IMIRCR SOC
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2.2 TIEEHBRAS Z EMHEXMER S LG
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W IEA KRR (3R 3) , DM & A HLAL 23 Rl A7 7E
R AIRAE R . N5 IR AN E S A 1L
WRZH o3 & it IR 235 A T L 3], - A LB 2
g3 HE SOC B4y Be L ], 58 ReAR LA ML 7 in 5 |
A T AL 2 X TR B
V5 Vet FH B 3, 45 40 B ROC (1) 43 FiE He 91 B AR
(HI AFRERSM) (R 4) . #umi5IRAFER DOC 43
Bic e 14 CK &8 (P <0.05) fHEf]Z 0] £ 5
AN H3 H4 AP HSC 20Be L% CK i 251
(P <0.05), 5 CK 4bHAHEL, IR YERD + H3  H4
AEFRY) ROC 3B LU i BEAR (P < 0.05) ;15 e s
JE N T DOC 43 Be e il (B REIR T HSC B 43 Bid
L, Ha AR DOC 43 Be L3 CK 5 3 38 m 1
39.02% (P <0.05) ; H3 [ H4 4 Y HSC 43 fic e 4]
B CK BH T 23.26% f127.91% (P <0.05) ,

x3 WHIEZSEVRAS EHEXRY
Tab.3 Correlation coefficient of organic carbon

components in two Kkinds of soil

F4 WHETEZSENBRASHSE LS

Tab.4 Distribution ratio of organic carbon

componentsin two kinds of soil %
T4 H ghp ROC DOC HSC
(64.79 (0.24 = (12.21 =
CK
8.10) 0.03)" 0.61)°
(73.05 = (0.50 = (12.68 =
Hl
8.15)* 0.05)* 2.28)°
. (64.43 = (0.58 = (13.35 =
ptEE L H2 '
4.59)® 0.04)° 0.37)°¢
03 (55.21 + (0.56 = (24.79 =
7.21) 0.05)® 1.38)"
(52.32 (0.57 = (29. 84
H4
4.37) 0.07)® 0.56)°
(80. 66 = (0.41 = (17.21 =
CK
3.58)° 0.06)" 1.09)*
. (73.49 = (0.44 = (17.10 =
6.10)° 0.02)" 1.34)®
L (71.26 = (0.47 = (14.99 =
R+ H2
6.40)° 0.03)® 0.87)®
03 (60.05 + (0.50 = (13.20 =
2. 34) b 0. 07);\[) 0. 37)])(:
(55.51 = (0.57 = (12.42 =
H4
3.19)" 0.04)* 0.99)°¢

2.3 SiRRMI L EEERA S BRI

JE& 5 & TS IR WA - e TC LB 2 73 ) 5 0l DL

+HEEW 44 soc ROC DOC HSC
s0c 1 0.725"  0.896"  0.950"" 5, RPEHE A R s e it A, il AS 3R
T 1 0.872*  0.720* BLEK (SIC) FIE M TCHLAK ( AIC) T E 34 B ALK 5 T R P
boc ! 0.8127 >+ S R At AR T R Y SIC A ALC
T eE Frhb. 45 CK MM, BRPESE H2 (H3  H4 LbBRAY SIC
roC U ossse 0890 TR ERAN(P <0.05) 05 IR T %A
DL o 1 0.009" WA ALY AIC S i, 5 CK M, BT
HSC 1 H3  H4 LbH 43 SIC & & B E N T 48.31%
Vs e R P<0.01 AT L2 B, F156.36% ,H2 H3 H4 ZbEEF) AIC 7 & W i 35 4
x5 WHIELHNRASREtE
Tab.5 Contents of inorganic carbon components in two kinds of soil g/kg
R =i e CK Hi1 H2 H3 H4
—— TeHLBR 5 L (40.80 £1.17)*  (38.33x1.23)®  (37.98+0.69)"  (36.39+0.67)"  (36.02+0.36)"
IETETHUR R L (22.86 £2.03)° (22.04 +£0.29)° (21.63 £0.92)*° (20.42 +1.02)* (18.81 =1.45)"
—— TR BT 1L (4.72£0.49)° (5.80=0.59)" (5.87£0.16)" (7.00 £0.20)* (7.38£0.36)"
WA R (3.25£0.03)° (3.32+0.02)° (3.44 £0.03)" (3.54 £0.06)" (3.69 +0.005)*

U [ — A7 AR /NG F RO & AR B R] 22 57 2% (P <0.05)

Jn(P <0.05), Pifht3Ed SIC Fl AIC 2 [a] 4771
IEABRRZR (B 1), Horbmd k3 + P RE0h 0. 53
(P<0.05), MMt dEREHN0.76 (P <
0.01),
2.4 SRt 15 pH ERI IR 18 T ik
5 pH E. BB XR
Bt 5 75 e it FH o ) 3, PR 3%+ pH (E 2 B

TR TRRTERD + pH {5 TS (18 2, &l
ANFVNG FRER R R 25 7 0 2%, P <0.05) . 4%
TIN5 TRARL LAY CK B E 3N T MR ERD -1 pH {H,
HER A 0. 32 ~0.91 (P <0.05) ; Bl PEHE + 3% hnis e
(45 AL B CK AH H38 B 38 AR T 398 pH A, FF%
BRBESN 0.19 ~0.39(P <0.05) . Al UL, B V5 et
FHAEER R0, S PIRR 3R 0 pH (R PR R
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Fig.1 Relationship between soil inorganic carbon and
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