2018,37(1):105-113 Ko RO R ¢ 2 4R 2018 4E 1 A

Journal of Agro-Environment Science

SRHEH, JERTE, X e, 55 JCE LTS U HEATHE e 70 e L - s VA HUBRZ 43 s mm (). ARV SRR 244, 2018, 37(1): 105-113.
GUO Kang-li, JI Zheng—yu, LIU Xiao, et al. Effects of the application rate of non—hazardous composted sewage sludge on soil active organic carbon fractions of

sandy fluvo—aquic soil[J]. Journal of Agro-Environment Science, 2018, 37(1): 105-113.

FTEWTIRHERTEHEX DB L
TEEMERRA SRR

FRERA N, HaRF L 2 OB, RSMEC, 2R, AR, FARRR T, R

(LrpEgR MRl Be Ol RS Al R, #HbIEE R ARER TRLEE, Jbat 100081 ; 2.4 /Rl 2= TR IH- 554 B,
I 430070)

W EJCEATS IR HENC R T A 1 T K AL B AR A - TEE A AL BRI 2 A AR5 /K A $8 T35 e A 38 L b e R TR 5T
(GB/T 24600—2009 ) 4t | FFR i O HENE = 5 (LA T SRR M5 IRHERE ) o DATRIRE 48 /A7 — EOKRES AR X VD B + M iF sy X 42, dd ik
2013—2016 4F H ]34 82 AR5y, BFEE T 15 Y HENEAS [ jta FH A6 255 of 1 3898 M A TR 20 437 St R T P WL 2 40 1 L 3 B
(SOC) 4T Eu Bl A 2, IR B A RIS B R At V5 PR HEAE (CKD L 15 t-hm™ {5 YR ENE(SW1) 30 t-hm V5 IR HEAE (SW2) Fl 45 t-hm™? i35
TRHEAR (SW3) . 45 L350, 55 CK ADEE, Jifi FFIY5 VR i A A B - 38 SOC 4 (TN ) & e L 34 A F1 365 (IFD 34 5. 25 T 25, R H it
R 45 t-hm™ B3R B 2 (P<0.05) , A3 RIBA N T 265.83% .284.31%H1 55.51%., Jiti Fi 15 Ve HE AR AL HR A6 PERR AR 4 2 35 24
t, L5 0 P 5 0 e Al P 7 VR S A A B P I R I A 2 0 R B SO S WL (POC)>E2 21 A MLk (LFOC) > Rt A AL
Wi (DOC)> T AE Y ik (SMBC ) o it FH 75 e i NP ik P12 0 Bl A 0 Bl 4 B E A9 (SMIBC/SOC) , e rp SW3 b BRI HE A0 IR B g 8 L 4
CK 3T 256.84%(P<0.05), FRA43Hras iR 5 LU 25 AR — 35, RIS YR HERD 32 22l ad il A Bt AR [RIR2 IR - 3 P TG Pk 4
S BEAYBE G . TR TES Rtk —2 & B, L4501 /KF LR 43 . pH AN 38K 4 %o - a4 43 1 1 S LA e AR R
o+ HBEE A NE ) TR F6 5000 25 5000 + T M HLAR A 20 i LA L3R (P<0.05) , ff 3R TK 64.3% . £ LTI, JEELE M 4 405
VRHENE RE4R Vb B = S0 S, s TR AR 45 t-hm? I URECh B3

KA LTS RN ; Vb i 4 s L IEREIE s AR R 5 -3 A HLak

HESERE X53 XEEEG:A  XEHE:1672-2043(2018)01-0105-09  doi:10.11654/jaes.2017-0940

Effects of the application rate of non—hazardous composted sewage sludge on soil active organic carbon frac-
tions of sandy fluvo—aquic soil

GUO Kang-1i', JT Zheng—yu', LIU Xiao', ZHU Xing—juan? JIANG Hui-min', YANG Jun—cheng', LI Gui—hua', ZHANG Jian—feng""
(1.National Engineering Laboratory for Improving Quality of Arable Land, Institute of Agricultural Resources and Regional Planning, Chinese
Academy of Agriculture Science, Beijing 100081, China; 2.College of Resources and Environment, Huazhong Agricultural University, Wuhan
430070, China)

Abstract : Non—hazardous composted sewage sludge (SW ) originates from the treatment of sewage sludge and is utilized in accordance with
the Control Standard of Pollutants in Agricultural Sludge (GB/T 24600—2009 China) for non-hazardous materials. This study focused on

the effects of the continuous application of SW on the concentration and distribution of active organic carbon in sandy fluvo—aquic soil under
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a wheat—maize rotation system during 2013—2016 in Henan Province, China. Four treatments were designed as follows : applying chemical
fertilizers only(CK), 15 t-hm? SW(SW1), CK+30 t-hm? SW(SW2), and CK+45 t-hm= SW(SW3). The results showed that SW could sig—
nificantly increase soil organic carbon (SOC ), total nitrogen (TN ) and soil integrated fertility index (IFI)(P<0.05). The SW3 treatment sig—
nificantly increased SOC, TN, and IFI by 265.83%, 284.31%, and 55.51% (P<0.05). The SW application could significantly increase soil
active organic carbon fractions in an amount—dependent manner in the following order : particulate organic carbon(POC)>light fraction or—
ganic carbon ( LFOC )>dissolved organic carbon(DOC )> microbial biomass carbon(SMBC ). The SW application could enhance the SMBC/
SOC ratio, particularly the SW3 treatment, which promoted the SMBC/SOC ratio by 256.84% ( P<0.05) compared with the CK treatment.
However, the SW application decreased the distribution of LFOC/SOC, POC/SOC, and DOC/SOC, which indicated that SW promoted soil

carbon conserved in the form of stable organic matter fractions. Consistent with the above results, the principle component analysis results

showed that the influence on soil active organic carbon fractions and its distribution was dependent on the SW application amount. Redun—
dancy analysis further revealed that soil fertility, soil available nutrients, pH and soil moisture were closely related to the content of soil ac—
tive organic carbon fractions and its distribution. IFI was the most significant factor influencing soil active organic carbon fractions (P<0.05 ),
and it could explain 64.3% of the variation through the redundancy analysis. In summary, the four years of SW application, particularly the

45 t-hm™ non-hazardous composted sewage sludge treatment, could significantly increase soil fertility and the content of active organic car—

bon, and improve the soil quality.

Keywords: non—hazardous composted sewage sludge; sandy fluvo—aquic soil; soil fertility; fertility factors; soil active organic carbon
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Table 1 Content of heavy metals and organic pollutants in the soil (initial values ) and non—hazardous composted sewage sludge

EEUTR Cu/mg kg™ Cd/mg-kg™ Pb/mg-kg™ Zn/mg-kg™ Cr/mg kg™ Ni/mg kg™ Bl I
4 9.77 0.14 13.95 28.9 26.71 12.31 — —
HEAL ™ & 163.35 1.31 21.25 335.24 100.49 52.25 — —
GB 4284—1984 Ml E T B 5 500 20 1000 1000 1000 200 3000 3
T —FORARM

Note : — not detected.
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Table 2 Soil physical, chemical properties and soil integrated fertility index under the treatments of composted sewage sludge

e 2 BT TES 2% TN/ TP WAL AR AP/ HAUH AK LHEZEAE

Ab R EIKERI % - a1 -1 -1 ok
pH g kg SOC/g-kg C/N mg-kg mg-kg J1F& 8 TFT
CK 3.62+0.61b 9.02+0.16¢ 0.50+0.07d 10.06+1.04c 20.34£3.01a 30.82+4.25d 13.37£1.15d 0.75+0.03d
SW1 5.49+1.18b 8.61+0.18bc 0.96+0.12¢ 17.83+£0.94b 18.68+2.50a 61.10£3.97¢c 30.03+3.78¢ 0.94+0.02¢
SW2 9.80+0.71a 8.19+0.14ab 1.24+0.16b 21.21£2.63b 17.08+0.05a 78.34+3.48h 48.35+2.90b 1.03£0.02b
SW3 10.97+1.12a 8.13+0.12a 1.72+0.09a 29.49+4.02a 15.39+2.31a 89.66+5.36a 63.35+7.63a 1.1620.03a

T AR FORAFRAIZE 0.05 KPR BE, TR,

Note : The different letters above mean significant difference at 5% level. The same below.
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Figure 2 Correlation of the different forms of soil active organic
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Figure 1 Contents of different forms of soil active organic carbon under the treatments of composted sewage sludge
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Table 3 Proportion of different forms of soil active organic carbon account for the soil organic carbon (% )

B PR T H DL RS AT LR - A B TR et/ - A LB KA LR/ LS B

Lt LFOC/SOC POC/SOC SMBC/SOC DOC/SOC
CK 10.17+1.54a 91.31+7.44a 0.07+0.01c 0.74+0.13a
SW1 5.11+0.44b 85.90+5.68a 0.09+0.01c¢ 0.50+0.06a
SW2 5.31x1.16b 82.49+11.81a 0.29+0.01a 0.52+0.12a

SW3 9.62+1.24a 69.66+11.26a 0.24+0.02b 0.53+0.10a
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Table 4 Correlation coefficient between different forms of soil active organic carbon, IFI index and allocation efficiency of

soil active organic carbon

45y LFOC poC SMBC DOC IF1 LFOC/SOC POC/SOC SMBC/SOC DOC/SOC
LFOC 1 0.678%* 0.746%** 0.900%* 0.465 0.402 -0.691* 0.540 -0.241
POC 1 0.831%** 0.879%* 0.873%* -0.331 -0.542 0.743%%* -0.680%*
SMBC 1 0.848%** 0.889%* -0.086 -0.706* 0.940%* 0.519
DOC 1 0.740%* 0.078 -0.621%* 0.736%* -0.377

AAFAER A, ; POC/SOC 43 EL HL ] 5 LFOC . SMBC F1
DOC 5 I 1A AH 3¢ & (P<0.05) ; SMBC/SOC 43-ic
Fefil 5 LROC AAHOG , 5 HARR A 43 A 0 2 TE A G
(P<0.01);DOC/SOC {15 POC {£7E .\ 2 17 R ek (P<
0.05).,
2.4 TEEEMRAS RESE LG ER S S
PRI 4 ADAEF 12 DAEATE VA ML 53
i HAE SOC iy 43 Bie L 241 PCA HEFP (E13) .
PCA HEJ7 5 — F a3 (PCL) FNEE — a4 (PC2) 1)
5 TR BN 58.57%F1 36.42% , Bif Tk ik
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Figure 3 Principal component analyses( PCA ) of different forms of
soil active organic nitrogen and allocation efficiency of soil active
organic nitrogen under composted sewage sludge treatments
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