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Research Progress of Relationship between Soil Organic Carbon and Soil Inorganic Carbon
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Abstract In arid and semi-arid region, soil organic carbon (SOC) pool and soil inorganic carbon (SIC) pool are equally important compo-
nent of soil carbon pool. Due to the relationship between soil organic carbon and soil inorganic carbon,the variation of SOC may affect the con-
tent of SIC, vice versa. In the foretime, land management of farmland ,return farmland to forests and grassland usually emphasize to increase
SOC content, but limited information was available about SIC result from the change of SOC. In a word, little was known about the relationship
between SOC and SIC. It was unfavorable for accurate estimating potential carbon sink. The relationship between SOC and SIC was summa-
rized. According to the transfer SOC to SIC and protective effect of SIC on SOC,the mechanism of the relationship between SOC and SIC was

explored, and finally brought forward some suggestions relating the research of the relationship between SOC and SIC.

Key words Soil organic carbon; Soil inorganic carbon ; Relationship ; Carbon sink

KA AR B TH i 5 B BB B BOR 17 i A2
L, Hrh S S 5 4 BRI PR B AT B R BRI T
N BRI R G RIBR I , R T £ 8k
KA AR I R o 38R % 1T LA 43y + 4
AL LT, Horp oL 3 2 g Bk EL . h T
AL AE AL I 255 T L B A4 3 2 R 22 AUAY

B HLERE" . B DT R, TR TR
H X H 532 2 R, 20 DX -3 LB 7 B I T S TeAL
i, BB, 22 AR SE + MR E . S T A
IR PR AR T, A e i P e A P R M A
e, WSS FERTSE IR ER . BB ML 7L, 2 A
s + R BT R 1,

Schlesinger'*' fIF53 FE M4 FH - SRR I A TLAP B/ 7 2000
FEHERE S EALA S 7 A HUESE . thit &3, e m]
Bt - AT ML JBRR SR (L 220 A I TEA LA 2 R i
TR, TET M X T RE S BN i A ) e, (H
TR0 L SRR AT S5 Al K R SRR R A R A ) — 4R Ak
T K IR AE SR R EE I RSl — 4 ki . BITLA Schlesingerm
PR M A 22 A et in i, gl [ — A
SRE NI 3 P 2R 3 il b A LR s TE AL 5 i1 I
AL SR B R PR RN, S 0 i et S TR P45
TS LB ECTCHLER A3 I, R A LR T
BB &5 T AR AR X 5 1 520

VEEBN HkA(1985 ), B, TEREA, ikttt WELIEAM
B THER LS FRBEAT R .

Wi EHE 2017 -09 -13

Ko AT HREHAG S 1R 1, A b ZEWFE 1AL
BRATCHLBRHE A R o
1 TEANBMEBESXER

[l AN R W, RSB HILAR RN TCAL B A A AR G
KF o HIRIME A BT R Bt 7K B oh 5 Vb 35530 G I 5
b, A PR S R R ) T RO, G LA e
FASARI ™ o B P v I A - - 3T HLBR B )2 VR
S , - HEICH RS S e TR R T 0 ke
W TEARFZ N 1 AT HLBR AN ICALAR , B 4 i U BRI TS 20 em
PR AR I A HLER , D>+ HOEHLER . AL
B TR & 5 L S ER A E B AR A S, AR AL A
R T 20K DA TR M A G B 2R O Ak
TAH R AR TR TR T B LU S A L
B b SR IEAR DG, T 4 pH A S LA PR 2 ARG,
SICHLBR AR

HBANIT B, LA HLER A TC AR A7 75 1EAH O C
Fo ARHAPA DGR IE mRRHA FR AT, 5k
VR L ST B, A TR VR R AR A 1 i 2 42 75 0 ~ 40 em
LRSI AR A T B, A LB R 47 % ~ 139% , TCHL
BRARES 20% ~26% ", 3K R, [ ARFREE b A
URIRARAS  HA ML PR 23 A1 A% e -5 B IR 445 19 2 A s Jm R
PRARIR] , LSRR & it 5 e ML & Y 5 3 IR OC
KF, BB SR ; e e, == 18] 52 vk i A e 54
BTz () 52 B i AR A —

T SEATHILAR AN JCHLBRAR & 5% 538 32 AH SC N 3 I R
Btk , B e R A HUBR A LR & ¢ & L 18



122 G AR e

2017 &£

A 15 R 7K 4 500 ~ 800 mm [ [ TR Y & 1 AH ¢, 300 ~
500 mm 1) R G I S AH C M, /N T 300 mm [ RR A 5 1EAH
Sl g TR, A WL A CHLRR B R B4 e
A%, HETH A RS X RILIE,
2 TEBHBRETIRERS

AT LR B TCHURR RS 73R 2 Fh 2T, —Fh oy SOC -
CaCO, ; 55 —Fk SOC - CO, — CaCO,, 7 T B kT REHIX
PUG & R 32, AT 3 WL 1) JCAIURR % B8 T 53 0 2 LA
JEERE
2.1 SOC-CaCoO, BhtHYFRAMFA LT DL EHIE i+
SETCHLER ™ L R b A A B S A R IRAS X
SORR RS LU LR 4 XA A FAED I A b o R TR S
nATE B SR B E IR o YA RO MR 5 2R
R 1) 3P AP A RRIRES 6 S5R [ ) L3R 2
UABRRRES L A, Okazaki 2517 s — A5 AT 1 v
BRIRAS S RN 0.4 mg/em’ B i {Hi5%] 1.06 mg/cm’
2.2 SOC - CO, - CaCO,
2.2.1 SOC-CO, - CaCO, B AE N 7H, REMRE
A A LR 1) TTHLR L R B 5 . B T 5 3R )2
AR S 5 s RO A R L R RS b, +
B HURR 2 70% 43 A T HIZE T 20 ~40 em, Tk — IR
HRIMORBRR A E ™ KSR LB, R
b B TOHLRA I Sl B I Bk A AR SR — R T SR B Y
FEYIAR Z AL - HEA B ) - ETCHLRRFE L I BTk, A2
FIFH CH T WA B R A 24 3 B, 6F LA AR A AN
HWAEH 2 Fr X FAREE, ARSE5EERS 51
2451,

WARRTRER Y BOHLER I 4200 o0 JE A TR h A 3 — 4R
kA K32 5 T I R AE R R &R, HLAA S 7 R =X
ﬁnT””:

CaCO, +CO, | +H,0—-2HO; +Ca’" (1)
2HCO; +Ca’*—CaCO, +H,0 +CO, 1 (2)
eGSR, 158 CO, FIl CaCO, 1 C K A:=35H:

CaC’0, +C"0, + H,0 = CaC"0, +C°0, + H,0 (3)

BCHL CaC’0, th C° 3 [ L RE R i 7t B, T 1 ok
LRI AR 5% A L S LR (9 3 i A e ™
X 3k DA BRI 16 UK A BRTR R 6 £ , BT A5 U il ik
TIEEYURZ A A 3 ToPLEK , &4k A SOC - CO, - Ca-
co, .,

2.2.2 SOC - CO, - CaCO; ¥R & oM. BRFaE R %
JEE RIS SOC [ SIC fRERE ML & W7k . L
ZRARIANIRIRER 2 18] — ELHEA T e R A
e, Bt ] FE R 3 R R L b 8" C {8, ¥ 32 B Uk TR
JBAE S B e T A AR B LR 4 e AL
T 8 C (B AT LA BB 396 LA S 15 1) S JC LRI 7% K
FrerE . e A AL S Y E £ C,
FIVE S SR BOPIR 8° C R/, T 30A HLBRIE TALY) ,
H 8" C Al S Wiy B A I P87 1 A R L . S CHLBR FU 45

T A R A B, b S A B R ok 1 B, 3 87 C iR
B BE FRCRR IO 5 YR A BT AR 2 D A AT 6 7 - 4 — Sk Ak
(VE T B RIFRZS S 1 o BT DA A Bl TR 4 v e 1) ok T
SEREPIRIRA, 5 A MUK R, L 87 C il s i K AR
YRR . i LARR R -+ 496G LA .+ S TCATRR RN L BT Bk R 4k 1)
8" CHMMIDEER , AT 5 1 AT HURK 1) TCA LR 5
— SRS T HEA DL R AL AL HLEE (SOC -
CO, - SIC) i@ izt + 1€ CO, sl 4 A HLRK B He TR AR Bk iR
£ 8°C, AR Cerling™ F1 Quade %5 #1217 Bk 7 42
WA BRI 8" C AR
SBC(pc) =a(CO, - C,CO,;) x (SISC(organic) +
1004.4) —1 000 (4)
Hr1,a(CO, -C,CO;) /& CO, - CaCO; RGBSR
$,8" C (organic) J2& + A4 HLAK Y 8" C {E, 1 004. 4 J& + 4
CO, FI+HEEME =/ CO, Z M2 ™ .
a(CO, - C,CO,) 1] LAisd Deines 25 $1 H 55 A X
ﬁ[ﬂ:.
1 000Ina( CO, = C,CO,) = =3.63 + (1.194 x10°)/T*
(5)
Hodp T RAF5E X AR TR [T
Laudicina 251 %f + SEAHLAR 8" C AV R £R 87 C
(EIEA T MU Z0HT , & IR 2 AR AR AR 5
FIHT 8" C AR X 43 LA B i 5 A 2 B R £, BTG HLBgG
PR TR A R RER BT 7 LA D e
PC(%) = [8"C(Soil) -3 C(pm)]/[8"C(PC) -
5" C(pm) ] x100 (6)
Hot  PC(% ) & B TCHLBR R R i Uk AR BR8P o L
58" C (soil ) J& K — + 2 4+ He T HLBR /9 8" C I 52 18 ;
3" C(PC) YA TRIRER 1 87 C L, 3k A Bk R £h 57 C (&
FEIT - HEAA LK 8" C (pm) SRR IR 4L 19 8" C il
FEH
PR YA BR R R 9 87 C 32 SOC - CO, - CaCO, R4E
SR I AR SR H R A el B it ke R
Ca’" +2HCO; «<CaCO,(s) +H,0 + CO,(g) (7)
AR S5 RO ) AR i BRI S
BN A -3 A A P ok B S BB 3 i R — Ak
B FIE o5 0 B3] 0 TS Ll 2t A B €O, 56 Bk ) +
HE AL RS A
TR BT R DA 5% ~10% BYUCETRIR LR U5 T
AP . NSRS LR 3 o/ kg 19 HHETRHLER R
PETFAHUR o T A 52 R P DY T T S T 4
10 ~30 em 2R A i FR ER BT o5 LL il 99% ,30 ~ 50 em +-
JZ47% 50 ~60 em + )2 36% | 5 43T I HL X 4 A AL
W AR S 1k, A B 1 kg LIEPPI9A 111 ~14.0 ¢
CaCO, sk [ 3 P I o i 5 Ak, 2 TIa
2 BBV R ERIY B B PR U T BE BT v e i e A,
LR CER [ KA, R4 438 LS 1) TCATURR i B - 150
FERAR A, PRIk 38 DL 18] TCHLIREL 5 5 S B A7



45 £.32

KA EBANB A RAEASSE AR 123

MRR AR E mMELLPEA
3 TEXLHEBI TIERYBRNERIPER

TR TR DRSS 8 F . A AR IR KRR
BANTEMES, &8RS IR EE LA
Wy RN e G — R, — e A A LB T 45 1
e 8 TS B T R AR L A A
HRTRe S A R S, IRIRESA AT L A RiEIE
AR AR B LA 5 2%, EARALEE LU Ly 1l : OB HE
0L BRI ELHE ST, QSRR AR VR o A 25 AT AR
TR LA B BREATR, AT 1 T B A SR A 5 3 I R AT 1) 5 8
L B R (AR L5 7 A B SR A E 5 Q5 8 TR
B RIELE R BRIRES S T S W eI 4 ok D B
TR A M5 - Wy AR G ) 0 2 (A1 S, 6 [ L iy v vk
LA R 48 20 L AT 45 A% i LI 0B AR LT AL
BEK, AYTHLE & AR 3 R AATE s AR 0T, R
LT R B, A5 A BT A SR R R R e ™ R
T R 2k VA f B LU i B A ) T 5 85 - b R A R AR R T
R VR A B R A A P R A s N R A A A T
AN WNEIE 27N
4 RE

TR 1 22 ) 2% 5 AL A A LRI = b ) R ) 3 =
WRACIEH o (HZRER A0 5% 22 2 BRI 92 1 188 AL
FTCHLR A , 5 5B PEACA 58 LB A A TS L e 1Y) 35
PAAHNN, 2% T A LR TCHL 2 (8] AR & 5 Z AT REXT
R SR, A7 A LR A TC LR SRR G, IR A+
HEA LI B8 T2 - ETOHLAR & 2 0 FEAIG, M i Bk
PEAS B/ INTTUE . 4 F5 A% FH A JHURT A 2 ) A A2 At 4
MR R BORIFGT , 5 R X4 = e AL AN T LIRS & 5
F IR 8 RS s A LR T LR S T e
EAHSE, BB SCRERE , LIRS i R R38R

TIEADUATCH RIS G OC R LU 2% A E ARG OE
FHICHUAARSE 3 PG AL, o T -3 HLAR AT LA 5 HLEE
ANEHE , BRI A IR TR A R R T AR, 5
Je BB R IR 5T T -3 HLAR A ICHLRSAR 75 ¢
Z, T XA DR TOH LR S B B e SLh

I LR 0] TR R RS 1 2 1 40T, B T %
JE B BRI ER TP G R PR U T RE BT 9 o e () oA, T 2R
AR RS, IR 4 33 WLk 1) TCAIL B e % 31 T A AT
KA A A, R S A AILRR ) TC LR % Ja S PRl e 1
KEZAMRER A LAPEAS o A5 R 58 i A ik iR £
T Bt At P VR B0 A R i 2 A2k, SRR A3t 53 - 98 L
Tk 8] TCAURR L AL 5 S PR Ar 1) RS SR AR AR A
S22 30k
(1] FBIRNE, R, 2R, 5. AR 13985 (0 20 ORb 2 M) S i 9 b

[J]. T-3849R,2007 ,44(2) :327 -337.
[2] IPCC. Land use,land use change ,and forestry[ M]. Cambridge ; Cambridge
University Press,2000.

(3] Xt iHE, M = A VIBRFRENLEIFR R [ T]. AES5AR,

2007,27(6) :2642 —2649.
(4] HiE2E 8 T5. TN )], Z2Bf 22, 2011, 39

(35) :21735 -21739.

[5] WU H B,GUO Z T,PENG C H. Land use induced changes of organic car-
bon storage in soils of china[ J]. Global change biology,2003,9(3) ;305 —
315.

[6] SCHLESINGER W H. Carbon sequestration in soils:Some cautions amidst
optimism[ J ]. Agriculture ,ecosystems and environment ,2000,82(1/2/3) .
121 -127.

(7] 228, 2R, RN, & AR A FH A HURAn AL
s ) ] TR ,2012,29(4) :592 -597.

[8] sknn®e,fiteds, TV E, . Bk 4 s T R AR +3E B
T TR RS ) . -396EH% ,2013 ,44(2) 1369 - 375.

[9] CHANG R Y,FU B J,LIU G H,et al. The effects of afforestation on soil or-
ganic and inorganic carbon:A case study of the loess plateau of chinal J].
Catena,2012,95:145 - 152.

[10] FHITH, Z2H, E30A, 5. BIEARAC LIRa TR Tk &5 5 15

RO AEDCIEL T ] A1, 201,31 (18) ;5207 —5216.

[11] 2N, FRARE RO, 55, 35 1 R R A PP AR I ERRRHE
FENLI]. Al TRESR,2010,26(S2) :325 - 330.

[12] 5K (AR, BB WA E DL 3 T IR A USRI TERFIEL T ). 4=
AR, 2009,29(8) 4094 -4102

[13] ¥ Wt SR AR SRS SRR M. T
Hrfall s, 2012.

[14] SKRUA, 915678, CaCO;y A4H ML 0 E R - A HLITT Y P23 F610 1
[J]. HERRRIERE,2000,15(2) :204 -209.

[15] MIAO L L,YEN T B,KUO L L. Formation of calcium carbonate deposi-
tion in the cotyledons during the germination of Justicia procumbens L.
(acanthaceae ) seeds[ J |. Taiwania ,2004,49(4) :250 —262.

[16] PHILLIPS S E,MILNES A R,FOSTER R C,et al. Calcified filaments: An
example of biological influences in the formation of ealeretes in south aus-
tralia[ J ]. Australian J Soil Res,1987,25.405 —428.

[17] OKAZAKI M,SETOGUCHI H,AOKI H,et al. Application of soft x-ray
microradiography to observation of eystoliths in the leaves of various high-
er plants[ J ]. Journal of plant research,1986,99(3) ;281 —287.

(18] E5citk, B2 TR A A NS W E R IR M]// 22+
. TIRAGSHIT:b 48 PE ARG IR Aot Rk
#,1992.73 -98.

[19] SRR = NHIDORES - A B B4t sk M] /227 H. -
NG, st PEREAROR AL, 199243 - 45.

[20] 5KEGE, 2O, D, 5. s Ui B AR R X AN A s
TENIRGIATRHALELT]. b, 2013,33(4) 11084 —1090.

[21] GOCKE M,KUZYAKOV Y. Effect of temperature and rhizosphere proces-
ses on pedogenic carbonate recrystallization ; Relevance for paleoenviron-
mental applications[ J]. Geoderma,2011,166(1) :57 —65.

[22] WU H B,GUO Z T,GAO Q,et al. Distribution of soil inorganic carbon
storage and its changes due to agricultural land use activity in China[J].
Agric Ecosyst Environ,2009,129(4) :413 -421.

[23] KUZYAKOV Y,SHEVTZOVA E,PUSTOVOYTOV K. Carbonate re-crys-
tallization in soil revealed by "*C labeling : Experiment ,model and signifi-
cance for paleo-environmental reconstructions [ J ]. Geoderma, 2006, 131
(1/2) .45 -58.

[24] SRl FRlas, m1 L. THRRAEERER R AR T RO MRS
SR ] HUERARIFE R ,2003,18(4) :619 - 622.

[25] sheAbide, Mo, FAAE, 5. PR IX I a A UR R E R (3R
HOERACSRHEL) . iR SEA5,2006,34(3) :51 - 58.

[26] CERLING T E. The stable isotopic composition of modern soil carbonate
and its relationship to climate[ J]. Earth and planetary science letters,
1984,71(2) :229 —240.

[27] QUADE J,CERLING T E,BOWMAN J R, et al. Systematic variations in
the stable carbon and oxygen isotopic composition of pedogenic carbonate
along elevation transacts in the southern Great Basin USA[J]. Geological
society of america bulletin,1989,101 464 —475.

[28] CRAIG H. Isotopic standards for carbon and oxygen and correction for
mass spectrometric analysis of carbon dioxide[ J]. Geochimica et cosmo-
chimica acta,1957,12(1) ;133 - 149.

[29] DEINES P,LANGMUIR D,HARMON R S. Stable carbon isotope ratios
and the existence of a gas phase in the evolution of carbonate ground wa-
ters[ J ]. Geochimica et cosmochimica acta,1974,38(7) ;1147 —1164.

[30] LAUDICINA V A,SCALENGHE R,PISCIOTTA A, et al. Pedogenic car-
bonates and carbon pools in gypsiferous soils of a semiarid Mediterranean
environment in south ITtaly[ J]. Geoderma,2013,192.31 -38.

(T#% 133 W)



45 % 32 i

ENPE FASHBARBRTERERDRARTER 133

YRR R 3 it B BB B E o
4 RE
NI 2R A B E AR D, R0 oE S
ERGAEEN RGeS N i At /=N /L =22 A
B A& , 2R A UE YR T A AR, 4%
e = 2 N M b T sl N S R B e e A A S R e
BAEHEEENERSE S22 B b I, S RT5E
S L BB SATIAFAE LU T [A) 80 AR M 43 /K S L 1) PAAE
MLHIFIZGBIVE ;s 20001 22 25 A A BT RSO R AN TS 28
A J5 NIRRT 5 S 2R BT, & T s s i
I7 RE X 3 S 2 M — 25 IR AT SONG F FR
FRZTEAAL B , BE T AT A SRR AR 55 o
SE 3k
[1] PNECEE, BB, ZRER. e 2Ry 2R E R ot R [ T . 22l
Fl=£ 2015 ,43(33) ;174 - 176.
(2] &8, ki, Bk, . WS 2 2 E INUSIR SEaai T [J ],
R EEE R 2G5 ,2006,23(8) 1729 —731.
[3] REH, 5P w2 it T2 ]. Bl E24,2010,30
(3) .77 -78.
(4] SR, B, R, M S 20 e b S 2T [ ) . R
Pt 2005,40(18) 11381 — 1383.
[5] UK. 7o 2200 Baift JEVET S AETE R [ D]. 5RPH: 5t
PN, 2007.
[6] (EARNE, ik, XIEAT, . WS L B b S Bk kit [J].
25,2008 ,39(7) :986 —989.
(7] gt S 2oKIEME 2 OIRE T 2R3 [ D). KR ILPHEER A,
2007.
[8] a2, AL % 5 2 IO 3REU Hou v S H PR 2 SRR R
[J]. {4452 2001 ,42(8) <421 —422 434.
(9] My, =R, S5, B S 2R T 29[ ) ] Bl 2ot 5
5B, 2005,19(4) <51 -53.
[10] #ERGE. FEre SRR S e [ ] i R (AR
ZP) ,2009,35(4) 1350 —352.
[11] = Bee, 20500, HE R R BIRREUE o 2 20 T2 0e k)],
i SHM,2010,26(6) <135 - 137.
[12] JE57R, B/ NI, X, (LIPS S 2RI T2 AL T]. fh2e s
) THRE,2012,29(9) 47 - 50.
[13] s, BEER, 0% €, 55 IEU ML b E T Svh 2RO HRER
Z)]. hEERZFE,2010,30(2) 1102 - 104.
[14] SRe, 50, XUEERE, . wSHIG TR T2 )], shETE
TSt 2013,19(10) ;34 —37.
[15] FF53g, TR0, 350800, 5. W HE e S S K E 2 1
RGP T 2T ). AR ESLE 7744 ,2012,18(4) <24 -27.
[16] FFoh], FH A, UE T (7 E) SHERRERRI L2
RIS, hEEEG 575 ,2012,18(16) 177 - 80.
[17] BE FEEREI T A M [ ]. BT EE24,2011,24(5) . 743 -
744.
(18] kDM, 2k K &, JIRZE. W AR REmrsT [ ) ]. Bkl ,2008,29
(11) :308 -311.

[19] R, R EE, 71, % EAEERIC 2], E2E
EE[E25,2009,20(8) ;1928 — 1929.

[20] (1A BT D - 27U N R TR U E R R Fik
TERISAM D], 22 Ho TR BEapE, 2014,

[21] &8, KR, 80K, . WSS S E NI SRge o) .
R EERAR A2 ,2006(S2) 1729 - 731.

[22] HETCH, MR, 2, 5. e e 2 2 i SOD MDA ({520 [ ] ]. 7
FarhEE24,2000(3) :13.

[23] ‘B, KE BUE, . B 2 20 & AR U R 1 FH AT
R[] R EERS:,2007,29(6) :404 —406.

[24] ST, 2256207, B0, 55, S8R 2 M/ INER. S 0 PORRIHNHIVE
FALT ). GBI ARAABR SR ,2000(4) :249 —250.

[25] k¥m. WS 2HERIHT R IRt [ D], Ko AR AbImE R,
2013.

[26] REHE, o, R, & b2 ERaT[ ) ). PEhEe2s,
2016,29(8) ;18 —21.

[27] VSRR, ST S AN U R TR R T B A s ga [ .
L7 ,2012,28(8) 49 —50.

[28] SkPRAR, 8, R05 , 5. B TR IR TR L S 2 i NR 2 >
TCIZVEFIEEEGITFT ] INESIEIEEEZY , 2011 ,22(8) ;1845 — 1847.

[29] SRIRAR, 22205, Sk, 2. e S 2 NG S EIZ R o LT .
L A AR, 2010,29(3) 1242 —245.

[30] el 07,4325, 5. Rl 2 28/ N SR e ThRE M (O Eh A%
[J]. 38 AT 2012,35(4) 1267 —270.

[31] FASHY, 20, (TS, 55 Wik S 2 e G I N S B REMD 82
M J 7. PR 2016,43(6) ;1544 — 1549.

[32] Mk, 20k XIEE , 5. S22 N e DURERO 2 [ ] 24524
FRERHR,2005,21(4) :39.

[33] XS5 B SRR LS I R AR B a T E - AL ZT [ D ].
BB R, 2016.

[34] HIEH, XA, =5, 5. B 2 A5 158 R IBHIA1E A
MEASFHUBIFFEL)]. Ap S5 5794, 2016(10) ;107 - 112.

[35] JAIAR i, AR, 5. 2 2 EUEE S-RIR eI Sy I Mp AR &
FYSEBEAZT[ )] AL PR, 2016(7) 11495 - 1498.

[36] Bkli&, 48, AL, % S T2iurn R hER B R (5 1O £
FHERLT]. IE2EEEEZS,2008,19(2) 1280 - 281.

[37] PIE, ZofF, PV, 5. B RS R Ge R ] kA
[£25,1989(5) :36 —37.

[38] s2hig, SKHRAR it LS/ NRb U 5 TE A LT ). &kl
2011,32(19) ;224 —226.

[39] Tl ARE. rh2GiE SIS AR o5 M i a e RS ) .
TR SR ,1992(3) 10 - 14.

[40] (&R, oS 2 E S B LI D). KA SR,
2008.

[41] Wtet. w2 A IREEHORFHID]. EK: PhRAE,2015.

[42] SR, S, RS0, 5. w2 2R e SR L) . h2idt,
2011,34(1) ;137 - 139.

[43] SRHTE, MES0E, R, 5. WS SO SR SR ). thEZis
#%,2011,39(1) ;77 - 81.

[44] W ANEF-He SRR R T S22 D] A 117G
BERIRA,2010.

[45] NNAN, ZicHT, 5560, 55, WS ST BRSO Bt 2 VE FH RO
X[ J]. rhEEZG w2013 ,47(11) 137 -39.

[46] Z=HE THEIH. WA 2RI M REEZE )], BT s
£ ,2015(23) :206 —208.

(#5123 W)

[3L] skbk, PNEIRH, B2, 5. Pl TR IXCHRPRIEIE SOC 1] SIC #52H)
WFTEEl ) ]. PEALMAE11,2010,25(2) 140 -4,

[32] CAPO R C,CHADWICK O A. Application of strontium isotopes to the
mass balance of calcium in desert soils:Eolian input vs in-situ weathering
[J]. Geological Society of America Abstract with Program,1993,25:394.

[33] 5,758,265  baue. 4t DORINGE S B S + i s seisas (M1 //
Rt ). IRt (ZEPEER) . ALt Al R, 1997 :27 - 32

[34] skobk, PNFIFH, B2, 5. INSE e B TR R S TEATL
FathAEeR2 [ M/ OL . Jest: rRERMIS STELR (2009 - 02 ~ 10) [2017
—07 - 11]. http://www. paper. edu. cn/releasepaper/ content/200902 —
303.

[35] CLOUGH A,SKJEMSTAD J O. Physical and chemical protection of soil

organic carbon in three agricultural soils with different contents of calcium

carbonate| J ]. Soil research,2000,38(5) :1005 - 1016.

[36] DIAZ-HERNANDEZ J L, FERNANDEZ E B, GONZALEZ J L. Organic
and inorganic carbon in soils of semiarid regions: A case study from the
Guadix-Baza basin(Southeast Spain) [ J]. Geoderma,2003,114(1/2) :65
-80.

[37] MORENO F,MURILLO J M,PELEGRIN F, et al. Long-term impact of
conservation tillage on stratification ratio of soil organic carbon and loss of
total and active CaCO, [ J]. Soil and tillage research,2006,85(1/2) :86 —
93.

[38] BALDOCK J A,SKJEMSTAD J O, DERENNE S, et al. Role of the soil
matrix and minerals in protecting natural organic materials against biologi-
cal attack[J]. Org Geochem,2000,31(7/8) :697 —710.

[39] FERNANDEZ-UGALDE O,INIGO V,BARRE P, et al. Effect of carbon-
ates on the hierarchical model of aggregation in calcareous semi-arid Med-

iterranean soils[ J ]. Geoderma 2011 ,164(3) ;203 —214.



