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Abstract: [Objective ]Tmpacting of two soil amendments on the contents of active organic carbon components and soil carbon
pool management index were studied from 2015 to 2018 in a sandy fluvo-aquic soil in Langfang City, Hebei Province under
wheat-corn rotation. The purpose of the study was to provide a theoretical basis for the higher accumulation of organic carbon in
sandy fluvo-aquic soil and for the improvement of soil quality. [Method] The experiment was carried out by a single factor

randomized block design with four treatments: (1) chemical fertilizer only (CK), (2) CK+ organic amendment 15 t-hm? (T1), (3)
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CK+ inorganic amendment 2.25 t-hm™ (T2), and (4) CK+ organic amendment 15 thm™+ inorganic amendment 2.25 t-hm™ (T3). Soil
organic matter content, total nitrogen, pH, available phosphorus and available potassium were measured to calculate soil integrated
fertility index (IFI) by modified Nemero index method. Active organic carbon pools were also measured to calculate carbon pool
management index (CPMI). Both IFI and CPMI were used to evaluate the soil amendments for the improvement of soil quality.

[Result] The results showed that soil organic carbon (TOC) and IFI increased significantly under organic amendment comparing to
CK, especially under the combination of organic with inorganic amendment (T3). The contents of active carbon pools increased
under organic amendment, and was in the order of easily labile organic carbon (LOC)> dissolved organic carbon (DOC)>microbial
biomass carbon (MBC). The ratio of active carbon pools to TOC decreased under organic amendment: the ratio of easily labile
organic carbon to TOC (LOC/TOC) decreased significantly by 12.57% and 12.02% under T1 and T3, respectively; the ratio of
microbial biomass carbon to TOC MBC/TOC decreased significantly by 12.84% and 12.30% under T1 and T3, respectively.
Inorganic amendment (T2) had no effects on TOC and active carbon pools, therefore, the decreased ratios of active carbon pools to
TOC mean that organic amendment increased stable TOC more than active carbon pools. The increase of CPMI and decrease of the
ratio of soil carbon pools to TOC under organic amendment (T1 and T3) indicated that organic amendment resulted in the
accumulation of organic carbon. The CPMI increased under the organic amendment. Principal component analysis showed that the
organic amendment affected the composition and ratio of active carbon pools in the soil. [Conclusion] Continuous application of
organic amendment significantly improved fertility of sandy fluvo-aquic soil, increased soil carbon pool management index and
carbon storage capacity, and ultimately improved soil quality.

Key words: soil amendment; sandy fluvo-aquic soil; fertility factor; soil active organic carbon; carbon pool management index
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Table 1 Basic physical and chemical property of test amendments
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Table 2 Nutrient input in different treatments oftwo soil amendments

4b3# Treatment TN (kg-hm™?) TP (kg-hm™) TK (kg-hm™)

CK 150 52.39 46.68

Tl 370.5 (1504220.5) 368.14 (52.39+315.75) 389.88 (46.68+343.2)

v 150.15 (150+0.15) 52.58 (52.39+0.185) 46.70 (46.68+0.024)

T3 370.65 (150+220.5+0.15) 368.33 (52.39+315.75+0.185) 389.90 (46.68+343.2+0.024)

STRNE P I BEAIR IR 2 P2Os Ml KoO, i 7 7 25T 4 i 4

Phosphorus and potassium in compound fertilizer refer to P,Os and K,O, which are converted into total phosphorus and total potassium by molecular formula
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Table 3 The grading standards of soil properties

LOC HHHE (%) =LOC/TOC X 100%:;

MBC HHH (%) =MBC/TOC X 100%:;

DOC HHH (%) =DOC/TOC X 100%.
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Table 4 Changes of soil chemical properties and integrated fertility index with two soil amendments

Qb A B £ M pLvy Gl pH SRt [WAEIE 3
Treatment TOC (gkg™) TN (g'kg™) AP (mgkg™) AK (mgkg") IF1
CK 7.41+£0.41b 0.92+0.15ab 22.76+6.85b 213.67+18.23d 8.65+0.09a 1.15+0.07b
T1 9.51+0.34a 1.14+0.21ab 78.24+1.50a 307.33+£28.02b 8.30+0.02b 1.33+0.04a
T2 7.77+0.34b 0.84+0.21b 24.94+3.12b 256.00+15.10¢ 8.43+0.09b 1.17+0.04b
T3 9.84+0.62a 1.18+0.10a 80.61+£16.68a 372.00+21.00a 8.37+0.06b 1.35+0.03a
AR RER IR AL (R 4E P<<0.05 K FEREE. R
The different letters above mean significant difference at 5% level. The same as below
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Fig. 1 Changes of active carbon content with two soil

amendments
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Table 6 Effects of soil amendments on carbon pool management

£5 FRABETHEEERSANEUER (%) index (CPMI)
Table 5 Changes of the ratios of soil available carbon content Ak WeEARE DRGSR BRIENEREAR AL R R
to soil organic carbon with two soil amendments (%) Treatment CPI L LI CPMI

AL Treatment LOC/TOC MBC/TOC DOC/TOC CKo 1 053 1 100
CK 32.13+1.03a 5.05+0.41a 0.64:£0.02ab CK 1.08b 047a 0.90a 96.92b
T1 28.09+1.21b 4.02+0.34¢ 0.58+0.02b Tl 1.39a 0.39% 0.74b 102.84ab
T2 32.23+0.83a 4.57+0.12ab 0.65+0.07ab T2 1.14b 0.48a 0.90a 102.32ab
T3 28.2742.44b 4.19+0.30bc 0.67+0.03a T3 1.44a 0.40b 0.75b 107.23a
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Fig. 2 Principal component analyses (PCA) of soil carbon indices under two soil amendments
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Table 7 Correlation coefficients (r) between soil active carbon, CPMI and the carbon pool component allocation ratio

LOC MBC DOC CPMI LOC/TOC MBC/TOC DOC/TOC

LOC 1 0.726** 0.738%* 0.869%* -0.562 -0.613* 0.132

MBC 1 0.659* 0.631* -0.392 -0.101 0.085

DOC 1 0437 -0.748%* -0.63* 0.358

CPMI 1 -0.08 0232 -0.042

*P<0.05, **P<0.01, n=12

3 i %M—‘%ﬁ’?ﬁﬁ*é‘iﬁﬁﬁ, Eti%ﬁiﬁﬂ'?ﬁﬁ%ﬁ‘]ﬁ*

3 Ty e A ARG BT A WL R AR w1 A L

3.1 AELFEHRFIX LIRAFEEFRR KT &8, s 7200 WRIZIKYE, A FER

A1) TR E s SN USRS I e it A

TIENET B AE A AN N SR
R, BRI ARy, T pH S B
BRI BB VS AL 138 5L (IFD W] 2GR AL
RIS LR R SRR AER . AT TUR W, A
PUEIRSCR A, B4 m LI PR, o, ds
SEFRa i, B RERA I, ARSI A
SR8 ARG AU PR - S R I R L
NETJFREARICH) 5 A28 58, PSR RE
fif S35 B e LA B S R i, X TR
APSCR AL, 3L A5 PR TR
AT R . K, L pH BRE TR, Jf
HE A LS R AL pH T i R Tl B
Ao KRB TAPSRATEAIY, LR ED)
IR IE S A TR SR B, T 4% pH.
5 T P 9 5 R R S P R S T
HAHIEHLS R ORI T30t el )

PURAR I G, AT LA X e TRk, Bl
IEBFES T SRR ) K LR A, DB R E . 5
— 5 1 A2 TE RS R B BAT ECOR IR B B 7 A
AE), REMBALIE T SO R ) R ) e A, JE T ik
T AR [ R IR A DL AL R
FAEBERE W R IRER S AL 4R AL BT AL
R AR SR R, A A KR R
(753, it P GBS R DS T A 7 G 2 2%
Ko FAWTERM], WA HLS R A RES S N+
Hegr oy om0, R RUHEY A K, W, fE
S H o PRLAR BT AU, A B39 R
TR R e LSRR LRy
N7
3.2 A[E:IER R FIXS LI IF e sE 9 FIE MR

i SR ES A

TR RACH IR AT DU AN S A e



3314 H &k B2 53 %

Fb S AT WL B R 22 B s e - 398 i g AR D) A8 4k, i
AU 2 (0 AR 22 5 33 LR S N 25
DIMISEPO TR B, Bt B B i it A B LA -
TCHUIE IS Be A 2488 i L3 b 5 S A A WL AL o 1 5
i, HRCRBRE NIy W3 IS ALCHUE
RIEC it ) 32 = 1 9% MBC. DOC &8 LK CPMIET38,
AT AP R AR AT B g5 R, R IE
LOC. DOC. MBC ¥ &, A B .
AL R AL, LB B 5 S AT AL
W53 08 BSOSty T T /N kL, [ B R T H K& LOC
I DOC HEAN T3, [RINTE I T CEYIIRY), ek
AW AR, 5 BT A L R AR RS TR
BT, GERE T R TR R B RUR bR B )
FAE, SN 3 I R TE B34 T K BRI,
FIBCT TR AR AR, I B R 7
THEEAER B & & A KEMRAEY, MmO
T T3 MBC, [RIHRF R BIAT HLIG KL R 7 it
AbF A AT AL R AL B S BN, i B TE MLk
RRC 20, TR g s A WA DN 35 1R
Z, e, . W WL pH, RIURJE N ] fE
PR SR FRUARIAC G i, TR st - R R pH 5%
ST, BN AP A B A, HARAL
PR RE— T

AR, MRS R LIS T
{147 L 8] L 395 P8 i P 05675 0 R B At e Ik 1 338 5k 2 11
PR, EAE MR S A LR T T AT R 43 S AL
B2 Rk S BE M (MBC/TOC)
SEVHNY I WL SRR A b, e AR
SR LT -3 R AR AR R I SRR B e A R 0, R ST
Rt FHATHLE RS PRAGX LUE, X5 SRIE.
A VLA RERE 38 n - AE RO A AR, R IR
A RESEA ML R T TOC B IR 4R A A HL
JIE, X MBC I3 INBCRAR T 4008 HHLIE, Frih
LEAF AR

TG E AR A (LOC/TOC) A LA
TIEA PR TR R E T, Lo, AL
BT WAE D 3 AT AL, A A I T Bk it B
i, N A IR LR E BN 2 A
BAR, A7 iU L, SR, A HLARM T
Hn -+ LOC A 2803 . AU I, Tt A Bl -+
M B B BRI LOC/TOC b, M ihl HIEM R
T RERCR, X AT e A BAR A HL 3 R
I T TR R AL o A S i, H AR

] AN T RERE S ALK, Bk, AR T
A HUBBEG A A 3 AT WL (AR 35028 . Ut I ARG T
A5 A WL B SR AR A ML T 2 AR e e 443 T X
A, SENTHERIN AR D, MRS
UL A R, 1% 5 POWLESON 2515y 45 4t
gﬁo
AT PR BB g RT DL R 15
5y, HFBAPEMLLE (DOC/TOC) K/NRERE
F2 B W 3 e PETE R, R I AR B -
(R A= Ak 27 B N BOIR o« ASHIF 5T o B 3 e R )
FAbEE 13 DOC/TOC % CK o #AUR, Ui
DOC EEAX TOC [P, Wb E T
LOC il MBC, X5 )T -8 b A3 HLT IR ik 47149, It
DR A7 WU HEJE 7= W) 1 G A HE N o R v AT B o e
Bl THEARERRE, WARR, 4%, L4
o F AT Rk, it N B R BB N 1
SRR T PEOR PRI FE A
3.3 [ELiEM R A IR S IR R A RN
A PR AR B O R R VAL B R BN A
AL T AR AR, R DA RO s . - AR Ty R ()
AR, Belg A R T R A L A
AR LRI S HE . AW R KW, AP R 7
REE P m LI PR 5L (CPD) , {H BB IG5
(L) « BRPEVHIEH% (LD 55K, R
A ML R RENS 1) - ik AR A L,
e AW RN, ARTEE L, X5 R
1) L3 32 A ROCR PRI AR — 8. 54k, HEEET
FUR IR AL ) -+ LR R B R B oy R P, X
ARG R —8, BRI CK AbERICR R4 B 4
h 96.92 (RT3 14 100) , X AlfigdhFizkt
PSR LAGAE, 35 A HLB AL o) FF S0 FE HL%
T/ N T RE R U1

4 i

4.1 DUERIEZRGNEII4R% (IFD VEN3RPR, 3 45 H
TG WL A LS R R RE s A AR i b o 1 25 5
N7

4.2 AP R R RE W e LR R AL 4
X, BRI S AU R R R AE
B S AT DB I o B, 2R W A B R e
SRR R M HE R T RS PR A ML S R K, (A
TIERCE RS BN, AR T O AT ALK K
HER



16 3 AR IR 3 R R VD O] I ) s AT DU AL O3 52 ) 3315

References (8] U, ZEWIfE, SUfed, XIBRig. 3R RN IR MEKRS pH i 52

(1] Fazhka, AUEWS, X070, 2400 ST I e RIS B R A BAERS O L AT R . A IACAUEITIT, 2014, 35(5): 618-623.
HUBEH TR B A PO, T DCAREBIESE, 2009, 27(3): 232-238, WEN X, LI M D, WU H Y, LIU Q F. The effects of acid soil
266. modifiers on soil pH, exchangeable calcium and exchangeable
YANG J S, YU S P, LIU G M, LI D S. Assessment of farmland magnesium, and available phosphorus in acid paddy soils. Research of
quality in the improvement process of mid-low yield lands under high Agricultural Modernization, 2014, 35(5): 618-623. (in Chinese)
water-fertilizer treatments in Huang-Huai-Hai Plain. Agricultural [9] XUEEZE, xHoME, T, fRMEdE, s$RI. T ae R A e + g
Research in the Arid Areas, 2009, 27(3): 232-238, 266. (in Chinese) FRALPEAR B A i (R 5. K AR, 2012, 26(5): 68-72,

21 S, WK, RIRGEAIMETRER,. RS RE. R RLR 77.

2%,2010(8): 152-155. LIUHJ,LIUJH, YUJ, XU S T, SHI J G. Effects of soil amendment
ZHOU Y, WU J C. Research status, problems and prospects of soil on soil physicochemical properties of oat and soil microbial biomass
amendment. Journal of Henan Agricultural Sciences, 2010(8): carbon. Journal of Soil and Water Conservation, 2012, 26(5): 68-72,
152-155. (in Chinese) 77. (in Chinese)

[3] Xz, siglig, R MR, ASAEAR, SRR, 1§ CEE, TKKE), [10] ZHANG X, SUN N, WU L, XU M, BINGHAM 1, Li Z. Effects of
TR, R, TFMVGIR MR LI HUR . Y iR 2 enhancing soil organic carbon sequestration in the topsoil by fertilization
TR, AL E), 2014, 33(5): 978-984. on crop productivity and stability: Evidence from long-term
LIUL, ZHANG J F, JIANG HM, YANG ] C, DENG S H, GUO I M, experiments with wheat-maize cropping systems in china. Science of
XIEY Q, ZHANG S Q, WANG F Y, LI L L. Effects of non-hazardous the Total Environment, 2016, 562: 247-259.
sewage sludge application on soil organic matter and soil microbial [11] DALAL R C, CHAN K Y. Soil organic matter in rainfed cropping
biomass carbon and nitrogen. Journal of Agro-Environment Science, systems of the Australian cereal belt. Australian Journal of Soil
2014, 33(5): 978-984. (in Chinese) Research, 2001, 39: 435-464.

[4]  xlie, BObk, FEHEH, SKE WK, BRI, 2k, skl ToHEy [12] FAE). TRFEATBAE AL 5 P 346 5 [ %2 (D). JEMH:
Ve SRV R YA 1 ST K S . ARV IRERL AR, AL K%, 2015.

2016, 35(12): 2385-2396. PEI J B. Transformation and fixation of maize straw carbon in the
LIU X, HUANG L, GUO K L, ZHANG X L, YANG J C, JIANG H dryland soils of northeast China[D]. Shenyang: Shenyang Agricultural
M, ZHANG ] F. Effect on the quality of sandy fluvo-aquic soil by University, 2015. (in Chinese)

application of non-hazardous sewage sludge with molybdenum tailings. [13] STOCKMANN U, ADAMS M A, CRAWFORD J W, FIELD D J,
Journal of Agro-Environment Science, 2016, 35(12): 2385-2396. (in JENKINS N H M, MINASNY B, MCBRATNEY A B,
Chinese) COURCELLES V R, SINGH K, WHEELER I, ABBOTT L,

[S] BRYANT C S, ELSA N M, MICHELLE C, KELB F. Biochar ANGERS D, BALDOCK J, BIRD M, BROOKES P C, CHENU C,
and biosolids increase tree growth and improve soil quality for JASTROE J D, LAL R, LEHMANN J, O’ DONNELL A G, PARTON
urban landscapes. Journal of Environmental Quality, 2013, 42(5): W J, WHITEHEAD D, ZIMMERMANN M. The knowns, known
1372-1385. unknowns and unknowns of sequestration of soil organic carbon.

[6] LLORET E, PASCUALJ A, BRODIE E L, BOUSKILL N J, INSAM Agriculture, Ecosystems and Environment, 2013, 164: 80-99.

H, JUAREZ M F, GOBEMA M. Sewage sludge addition modifies soil [14] YAN D Z, WANG D J, YANG L Z. Long-term effect of chemical
microbial communities and plant performance depending on the fertilizer, straw, and manure on labile organic matter fractions in a
sludge stabilization process. Applied Soil Ecology, 2016, 101: 37-46. paddy soil. Biology and Fertility of Soil, 2007, 44: 93-101.

[71  HE3C, BEak, £2F, SiE, BE, FEE. AUk 8K [15] SCHULZ E. Influence of site conditions and management on different
B ST RGP 8 OV Y 52 . 7K T OREEE R, 2017, 37(3): 35-42. soil organic matter (SOM) pools. Archives of Agronomy and Soil
XIAO Z W, YAN Z B, WANG X, MA S J, YAN F H, QIN J H. Science, 2004, 50: 33-48.

Effect of organic carbon soil amendment on sandy soil improvement. [16] kAts, TiscAh. iR R g5 Ok 38 8 2 A LB 5 1w (9 F STk

Bulletin of Soil and Water Conservation, 2017, 37(3): 35-42. (in

Chinese)

Jig. TR ARMERHIR AR 2R, 2012, 32(5): 134-143.
ZHANG S J, XIANG W H. Research progress in effects of land use



3316

doOE kW R %

53 %

[17

(18

[19

[20

[21

[22

[23

]

]

]

]

mode on soil active organic carbon. Journal of Central South
University of Forestry and Technology, 2012, 32(5):134-143. (in
Chinese)

BT, dsel, AR, VRIROT, GRS, AR, SR, SR, &
M, AT, AT 52 B A v R HE e A B AL 23 AR
N H 53 E YA, 2019, 25(5): 1113-1121.

XIE J Y, MENG H S, JIAO H, HONG J P, ZHANG J, LI L N,
HUANG X L, LI L, ZHAO L T, LI T L. Effects of fertilization
regimes on organic carbon and total nitrogen in labile and recalcitrant
fractions of reclaimed soils. Chinese Journal of Applied & Environmental
Biology, 2019, 25(5): 1113-1121. (in Chinese)

LEIFELD J, KOGEL-KNABNER I. Soil organic matter fractions as
early indicators for carbon stock changes under different land-use?
Geoderma, 2005, 124:143-155.

LEFROY R D B, BLAIR G J, STRONG W M. Changes in soil
organic matter with cropping as measured by organic carbon fractions
and 13C natural isotope abundance. Plant and Soil, 1993, 155/156(1):
399-402.

BLAIR G J, LEFROY R D B, LISLE L. Soil carbon fractions based
on their degree of oxidation and the development of a carbon
management index for agricultural systems. Australian Journal of
Agricultural Research, 1995, 46(7): 1459-1466.

TR, T2R, AV, XIS, AL, AR, KA 3R
ST - SR AT WU B A B TR RN SR R SR IR
i, 2006(4): 459-465.

XUM G, YUR, SUN X F, LIU H, WANG B R, LI J M. Effects of
long-term fertilization on labile organic matter and carbon
management index (CMI) of the typical soils of China. Journal of
Plant Nutrition and Fertilizers, 2006(4): 459-465. (in Chinese)

WK, XA, EFWE, ZHRT7, RKAT, BBl BRI AR
o A SRR A LR B S AT HUBRAT AL IR R . K PRF 2R, 2019,
33(3): 153-159, 165.

ZHANG Y, LIU X, REN X J, LID F, WU D F, CHEN X L. Effects
of straw and biochar on soil carbon pool management index and
organic carbon mineralization. Journal of Soil and Water Conservation,
2019, 33(3): 153-159, 165. (in Chinese)

FRHERT, JIRT, XE, R, LML BRI, PHEELE, ki,
70 AT U HE ML FH R b 5 - s A HLBR AL 23 RS
LMV FREE R 2247, 2018, 37(1): 105-113.
GUOKL,JIZY,LIUX,ZHU XJ, IANGHM, YANGJC,LIGH,
ZHANG J F. Effects of the application rate of non-hazardous
composted sewage sludge on soil active organic carbon fractions of

sandy fluvo-aquic soil. Journal of Agro-Environment Science, 2018,

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

37(1): 105-113. (in Chinese)

VRO, SRMESE, B4R, XEE, HRUREE, KEH. S miAHIRtE
98 5 R AN R it P R S A s R S AR TR, T
2016(14): 187-192.

XU F, ZHANG Y P, TIAN X W, LIU X, QI J X, ZHANG X Y.
Different dosages of complex organic soil amendments on soil
improvement effect of continuous cropping cucumber. Northern
Horticulture, 2016(14): 187-192. (in Chinese)

fif) 1 B R AT, 3R, AER T AR AL, 2000:
25-100.

BAO S D. Soil and Agrochemistry Analysis. 3rd ed. Beijing: China
Agriculture Press, 2000: 25-100. (in Chinese)

K, MR, Wz, MRS R e e T
HRH. Aunt: G RAL, 2006: 54-74.

WU S, LIN QM, HUANG Q Y, XIAO H A. Method for measuring
Soil Microbial Biomass and Its Application. Beijing: China Meteorological
Press, 2006: 54-74. (in Chinese)

WA, M, R, REE, HURAE. ANFIREROL A W
T A AT LB B B A BLAREOT L. AR SR BT 4R, 2016, 25(4):
563-568.

PENG H, JI X H, WU J M, ZHU J, TIAN F X. Organic carbon and
carbon pool management index in soil under different rice straw
returning way in double-croping paddy fields. Ecology and Environmental
Sciences, 2016, 25(4): 563-568. (in Chinese)

Rk, KB, EbR, B, BUAE, T, BLEL RN R
oS A AU SRR R A S, P E AR RN, 2010,
43(8): 1625-1633.

HAN L, ZHANG Y L, JIN S, WANG J, WET Y Y, CUI N, WET W.
Effect of different irrigation patterns on soil dissolved organic carbon
and microbial biomass carbon in protected field. Scientia Agricultura
Sinica, 2010, 43(8): 1625-1633. (in Chinese)

Ve, HREPE AR AL A R R P A 28 2R 4 A i e ik
FATRCRIEN. I LR, 1998(1): 1-5.

SHEN H, CAO Z H. Effect of long term fertilization on soil available
carbon pool and available ratio of soil carbon under different
agroecosystems. Tropicaland Subtropical Soil Science, 1998(1): 1-5.
(in Chinese)

WU, TR, B KRIARFTGEAL S A U S B
BIRHCEL. L HEER, 2006, 43(5): 723-729.

XU M G, YU R, WANG B R. Labile organic matter and carbon
management index in red soil under long-term fertilization. Acta
Pedologica Sinica, 2006, 43(5): 723-729. (in Chinese)

B, RUIR, Bkbk, sOKGE, RZE, KR, THRE. KN



16 3

T RS RS P S R DD T A IE ) B AT WL ZE 2 (¥ 5

3317

[32]

[33]

[34]

[33]

[36]

[37]

[38]

BT - SERL 0 A2 A6 BV A J5 35w BE OIS, 2012, 45(20):
4197-4204.

BAO Y X, XUM G, LU F T, HUANG Q H, NIE J, ZHANG H M,
YU H Q. Evaluation method on soil fertility under long-term
fertilization. Scientia Agricultura Sinica, 2012, 45(20): 4197-4204. (in
Chinese)

YRV, BT, R, MRk, R4, TKROKRL VSR A Y
VLRI I A F4H, 2002(4): 463-466.

CHEN T, WANG X, LIANG R L, YANG Y S, YIN H S, ZHANG D
N. Sewage sludgeas fertilizer for grassland. Chinese Journal of
Applied Ecology, 2002(4): 463-466. (in Chinese)

ARG, R, BRI, ST G Y M AL AR e B TR e B e A
FRsEm. AR, 2002, 22(6): 797-801.

LI'Y X, ZHAO L, CHEN T B. The municipal sewage sludge compost
used as lawn medium. Acta Ecologica Sinica. 2002, 22(6): 797-801.
(in Chinese)

Bk, B, SO, TR, wukd, fORe, sk, sk
HEE L 8 50 R TR K A A Ay B T B KRR P i R S . AR
Zkik, 2018(6): 138-143.

ZHAO J X, ZHOU W, ZHAN Y C, L1 Y J, GAOHB,HE S Y,
ZHANG Y X, ZHANG M C. Effects of a new soil ameliorants on soil
physical properties and yield of rice in saline meadow soil. Crops,
2018(6): 138-143. (in Chinese)

NG, I, TN, ZRERE. YRR R R BR B R X K
AR RN, AR}, 2019, 58(8): 64-66.

LI X W, BAICM, TIAN L, LI X T. Effects of two soil improvers on
maize growth and yield in northern Shaanxi arid region. Hubei
Agricultural Sciences, 2019, 58(8): 64-66. (in Chinese)

MR, B, B8, ok, Ml REAR RS RHR i R 4T e
WA SR AEATHLRR 1520 SABTREAITIT, 2015, 28(5): 728-735.
XIAO S S, FANG H'Y, DUAN J, DONG Y S, YANG J. Effects of
vegetation restoration on soil carbon sequestration and active organic
carbon in eroded red soil. Research of Environmental Sciences, 2015,
28(5): 728-735. (in Chinese)

Yehh, WIREE, SKOCA, TR, RUIR, KA, HoPE. B
HUBK BRI KIS (K g 2. PRS2, 2013, 34(2):
676-684.

LUO K, HU R G, ZHANG W J, ZHOU B K, XUM G, ZHANG ] Y,
XIA P P. Response of black soil organic carbon, nitrogen and its
availability to long-term fertilization. Environmental Science, 2013,
34(2): 676-684. (in Chinese)

K, KOt e, MEHEHE, AR, R, BB, AN RIEAL R £
B YA BB S, AR, 2013, 34(1): 277-282,

[39]

[40]

[41]

[42]

[43]

[44]

ZHANG R, ZHANG G L, JI Y Y, LI G, CHANG H, YANG D L.
Effects of different fertilizer application on soil active organic carbon.
Environmental Science, 2013, 34(1): 277-282. (in Chinese)

i, RUGE, BN, S, ER, B, R0 R
TIPLBRIE Tt . 13, 2015, 47(3): 446-452.

HUAN Q, WU J T, CHEN J, CAI W, WANG H, CHEN W, HE Y F.
Adsorption of dissolved organic carbon(DOC) on soil: a review. Soils,
2015, 47(3): 446-452. (in Chinese)

IVAEE, KA, R, SKoCsy, IR, sk, IR
LU A A R i R R A R R P RS N AR 3R,
2010, 21(11): 2792-2798.

SUN F X, ZHANG W H, XU M G, ZHANG W J, L1 Z Q, ZHANG J
Y. Effects of long-term fertilization on microbial biomass carbon and
nitrogen and on carbon source utilization of microbes in a red soil.
Chinese Journal of Applied Ecology, 2010, 21(11): 2792-2798. (in
Chinese)

PRI, TR, A, TR, AR R, B, el BRPPEEY
BHRHOS R BHE A A WL AL I TR R AE . T IR R,
2013, 33(3): 466-473.

TONG X G, HAN X H, YANG G H, FENG Y Z, REN G X, LIANG
A H, KANG D. Carbon management index as an indicator for changes
in soil organic carbon pool under conversion from cropland to
forestland. China Environmental Science, 2013, 33(3): 466-473. (in
Chinese)

Wieds, FEE), Ak, PRUMR, M. EEUR AR e L
AT HURR J2 3¢ A SR B e . S AR 2523k, 2014, 25(10):
2907-2913.

YANG B J, HUANG G Q, LAN Y, CHEN H J, WANG S B. Effects
of nitrogen application and winter green manure on soil active organic
carbon and the soil carbon pool management index. Chinese Journal
of Applied Ecology, 2014, 25(10): 2907-2913. (in Chinese)

B, a2, BRI, ey, REH, B0, XL, Ml KW
A T it UL B0 R ) A AT WURR e A PR S R K DR A A,
2011, 25(6): 129-133, 138.

LIAO M, PENG Y, CHEN Y, XIEX M, WU CY, TANG X, LIU Y
X, YANG S M. Effect of long-term different fertilizer management on
soil carbon stock characteristics in paddy soil. Journal of Soil and
Water Conservation, 2011, 25(6): 129-133, 138. (in Chinese)

S, HEHE, WU, G, B0, EAN. RN E T
o XU AR A - R A B R B [ AR AR AR, 2013,
24(6): 1572-1578.

WU JF, ZENG Y H, PAN X H, SHI Q H, LI T, WANG S Y. Effects

of rice straw returning mode on rice grain yield and soil carbon pool



3318

doOE kW R %

53 %

[45]

[46]

[47]

[48]

management index in double rice-cropping system. Chinese Journal
of Applied Ecology, 2013, 24(6): 1572-1578. (in Chinese)

POWLSON D S, WHITMORE A P, GOULDING K W T. Soil carbon
sequestration to mitigate climate change: Acritical re-examination to
identify the true and the false. European Journal of Soil Science, 2011,
62(1): 42-55.

KT A, TS R T R 2 RE 0 B R AR AR AR
Mr. A28, 2015, 31(9): 114-117.

LIU X H. Analysis on low-carbon development of grain productivity
in Henan under the strategy of sustainability. Ecological Economy,
2015, 31(9): 114-117. (in Chinese)

JORGE-MARDOMINGO I, SOLER-ROVIRAP, CASERMEIRO M
A, CRUZ M T, POLO A. Seasonal changes in microbial activity in a
semiarid soil after application of a high dose of different organic
amendments. Geoderma, 2013, 206: 40-48.

SCIUBBA L, CAVANI L, NEGRONI A, ZANZROLI G, FAVA F,

CIAVATTA C, MARZADORI C. Changes in the functional properties

[49]

[50]

of a sandy loam soil amended with biosolids at different application
rates. Geoderma, 2014, 221/222: 40-49.

PR, AT, EWUE, IV, . OGRS AR R AT AN
i P 7 300 A UBR R B P A B H R S R B AR 3 A,
2015, 26(4): 1215-1222.

LIS, LI Y B, WANG S J, SHI J L, TIAN X H. Effects of different
straw-returning regimes on soil organic carbon and carbon pool
management index in Guanzhong Plain, Northwest China. Chinese
Journal of Applied Ecology, 2015, 26(4): 1215-1222. (in Chinese)
EWIA, Bts, s, B0, BREE, T KNI
IR TEE MU e, AR, 2015, 34(5): 1223-1228.
WANG S L, YANG Y J, WANG G L, ZHAO X, CHEN C Y,
HUANG X F. Effect of long-term fertilization on labile organic
carbon in cinnamon soil. Chinese Journal of Ecology, 2015, 34(5):
1223-1228. (in Chinese)

(DTG4

FAED



