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Abstract: Objective In calcareous soils, recent studies have found that soil-derived CO, not only comes from the
decomposition of soil organic carbon (SOC) but also from dissolution of soil inorganic carbon (SIC). Under straw addition, CO,
emission in calcareous soils comes from at least three sources, i.e., straw-C, endogenous SOC and SIC. Owing to technical
limitations in source partitioning of CO,, the effects of straw addition on SOC and SIC release are still not fully understood in
calcareous soils. Therefore, this uncertainty needs urgent attention. Method We conducted a 32-week laboratory incubation
experiment with '*C labeled maize straw under different straw rates in calcareous soils collected from farmlands of North China
Plain. The effects of straw addition on CO, emission from SOC decomposition and SIC dissolution were investigated. The
approach was based on using three-source mixing model(IsoSource)to differentiate three sources of CO,(straw-C, SOC and SIC).
Four treatments were set up, including no straw addition (CK), low rates of straw addition(S1, 9.6 thm™ of maize straw
amendment), medium rates of straw addition (S2, 28.8 thm™ of maize straw amendment)and high rates of straw addition (S3,
48.0 t-hm 2 of maize straw amendment). Result As the incubation time progressed, the contribution of straw decomposition to
soil CO, emission decreased. The contribution of straw decomposition to soil CO, emission increased with the increase of straw
addition rates. For S1, S2 and S3 treatments, the soil CO, emission derived from straw, SOC and SIC was about3 : 3 :4,5:2:

3and 6 : 2 2, respectively. S1 treatment decreased SOC decomposition by 9%, while S2 and S3 treatments increased SOC
decomposition by 22% and 57%, respectively. The mineralization of straw and SOC increased SIC dissolution, and the degree of
promotion increased with the amount added. The degrees of promotion for S1, S2 and S3 treatments were 368%, 561% and 652%,
respectively.  Conclusion Straw addition not only affected the release of SOC-derived CO,, but also the release of SIC-derived
CO,. In calcareous soils, if the contribution of SIC dissolution to soil CO, emission is unaccounted for, it may lead to

overestimation of SOC decomposition and affect the accuracy of priming effects evaluation.

Key words: Soil organic C; Soil inorganic C; Straw decomposition; IsoSource model; *C labeling

FE & O R BRER 9 A M B A Rk e R 4 5 L
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SIC) eifase, i CO, BRIk A + 34 Pl
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Ves i 0 TR SR il A ) 437 38 R FERRAE SR
SRR, et & B0 SIC i M xt 133 CO, B ot
BRRAZEZR, flan, a5 N R
SERL B, SIC i CO, X +1EA B ( SOC Al SIC)
HERL A TRk o 510 13%M . 35%1F0 30%!, H &
ik 62%~80%!%, M, SIC JF fFa e v Bk
K CO, 1R 3 A+ 35 717 A DA o

T FF A T2 B0 18 CO, HEM 0 # B Al 1%
Jiti, TERIAPY, AL Smdl SOC M43 fif %,
HI B IE s py “P & %00 ( priming effects, PE)
UV o IRV A 398 A7 35 Bk Rk Vs it 5 D P17
FifFik 5 SOC #l&# {3 hin +3% COo, B4 1%, Al fig
T SIC AR SR ¥, AR AT,
ARYE 3 COy BEHUR IR S = A, RS F%
SOC #1 SIC. X4+ CO, HIRBE ORI b A K
M N SRR B T EE , T =R Sy COL T
BB S, AT TR A b A A M e

SOC F1 SIC 5 CO, BEJ A 5 M I ARBM , T B FEFT
W HF A R PR B A S B O A S ER PRI
PR PR 2T AR, Ju A A AL b DR A A 34
FH A Ay 25 s A M 15 i %) A1 PR

R PC [ &R R A R, LR IR
Z A ORC 225, i E B— ARk IR 07 R F AT L
PR X 53 1€ CO, R HR, (B BhAE 2 R
FWAVEAR IsoSource, [l it 8" C {Ewh Al L = H X
gy T CO, Bk ny oTdk, BandeE A R YE 0 |
Plestenjak 45! VR F A% 2 [ 7 WA JEAL Y IsoSource
ZIHX >+ 4 CO, T SOC., SIC MRS BTk
T B RS A 0 X A KA A HLALTC LR R
R RZM, AAFSE LA AR fE 5 B A R
HOARRaEXT G, W PC ARG FORREFR, S &
PR R SR 32 . IR E 4 AR, S
RATAREFF XTI+ (CK) | RERFFRI (ST,
FEFFiE N 9.6 thm?) | HEFFFRM (82,
Y 28.8 thm ™) Fm i AEFFR N (S3, & H
4y 48.0 thm™?) , FIHIREFF@ . SOC 5 SIC Z[H]
8 C A 2 5, A Bh AR E I A7 2 B IR A R
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ARSI X} SOC Al SIC YR CO, B 52 . A HF
FKE A B T 8 A 0 b X RS FF A [T A ok 1
Btk B O PTA A 1 P

1 MRS Ik

1.1 X8 PC iR EXRER

PO L AREE G BNERILELA R A SR
Gk AHZE 32 (0~20 cm ), RE6UE (117°59'E,
36°57' N ) #F 2008 4F, 4K 18 m. TR E 1
%5, BAT R+ TREEF (RbRE 293 gkg ' BkE 321 gk

FIEKL 386 gkg '), THEEMAHESAANZE 1.

X PC ARid FORFEFFRIH PCOo, bk ibbrid £
KM EIRAE R AR, BARPR LA BRUNR . ZE# G A
W RARICE N, H PCOo(FIH PC £l 98 atom
%M Ba'>CO; 5 1 mol-L™" i) HCI [z W A= i, ) X4k
W CHTEEEE 29 K ) ok 1 EFEEARIC 7 h, 45
IR 27 d /RERI, SRJE R PR ORE , Phik s
LMY A H B FRiE A (88 E N
144%00.6%0, C FII N 543518 425 F1 7 gkg ' MY,
e 60°C FIEEMTE, B 2 mm i, FAAE
LR

F1 B HIEELMR

Table 1 Physical and chemical properties of soil

A +HERE
Rk
ez &3 SOC/ SIC/ TN/ NH,-N/  NO; N/  Available K/  Soil bulk SOC-§"C/ SIC-§"*C
pH Olsen-P/
Soil type (gkeg') (gkg') (gkg!) (mgkeg!') (mgkg') (mgkg') density/ %o"’ %o
(mgkg™)
(grem™)
i 7.7 14.6 6.1 1.5 23.9 18.3 44.7 1.45 2398 —4.10

H: SOC. SIC Al TN 435k HHEA MU . PR M AR ; 1) BRFEISIE K §°C (iR PDB ( Peedee Belemnite; 0%o) #riff.

Note: SOC, SIC and TN represent soil organic carbon, soil inorganic carbon and soil total nitrogen, respectively; 1) The 8'°C value was

expressed as parts per thousands ( %o ) relative to the international standard ( Pee Dee Belemnite; 0%o) . Fluvo -aquic soil.

1.2 AWt RAE

R T WS FE AT A X SOC Hl SIC i CO, Bk
AUREIRE, FET Y BT T ORFEFRA B &R 9.6 thm 2,
ARWFFFEAT A TR 4 DK, 20 9E 2 [
M4 9.6, 28.8 Fl148.0 thm™?, #BE N 200 g +IERY
FEFFER 2518 0, 072, 2.16 F13.60 g, 7351
CK. S1. S2. S33/R, B MM ELR 3 K,

Bt 2 mm 5 8 1 200 g (58T,
FikE3E 7d,9%)5 S1.S2.S3 AbF 4143 HHm A 0.72.
2.16 F13.60 g °C dric T RFEFE, MREIE, A
300 mL J7EU PR SR . A HES K RS R R
SOC 73t LA I SIC It M EE MR N 7, % IEF|E
A6 A& /N ZE R T 5 RIS AR 22 40, [) Bt A 2
Bl 4 RPERE, WEK B =20 300 mm ) , HIE,
TR [ SE PR O, ARG A5 Ak 4% 80% 1
[ FF K RSN 258 Tk SRIG, TR IR R
A% 10 mL 1.0 mol-L™' NaOH % ¥ i /NEERIL, FHok
AR EHERER CO,, fRJEIMZER F LR b L h%
1, LA I o 75 20 CHE IR AR H 35 5% 32 J6], b 3 d

IR N E A —E /T CO, 2R, EW M EH
AT RS K E
1.3 BUEFAE

TEREAS 32 AT, IR CO, HUFE
16 %, JrfERs3RiGR 1. 3, 5. 7. 10, 14, 18,
22,29, 43, 57. 85, 113, 141, 183 Fl 224 d HUH
CO, WS N ) NaOH ¥, BB A . —
H AT ) NaOH M R IR 22, AR 2 TR
TRBURIVER BETHAE CO, Wi . R TlSE CO,-8"C
{8, it CaCl, B 5 55—k 1 i COy™
J R A . CaCO; WL UE , AR IR AE T, FH T 3% 4
( Finningan MAT 251 %, JEJeMRAFR], fEE) W
CaCO;-3"C "™, 8 3 M, HATHIE#E
Ve AR rp2s S I5 L CO, A 8C fEP),

W3 224 dJE, W20 gERTEETAAM
Mo b, BEaR R A IR AT WA FE, S TIlE SOC
M SOC-8"C 1, H bk SIC, HARLTIT
(1) FREL 2~3 g +3EE F 50 mL 2058, A 3
mol-L™' i) HCI ¥ 20 mL, MR 4T/ E ,

http://pedologica.issas.ac.cn



6 1] PNKR 2 RERTUS IR A7 A L AT L5 T LB FY) 52 1523

FrIE N 2d; (2) OB E FEEOLF, 2
3000 rmin' B9 B L 3 min, K bR BB,
wEE MR, H pH 40U B WP pH, YER
A Ik s (3) K ER AR Y 1 1 b B [ 0
B, BT A LR, 7E 60°C & TR,
FHER AR, 52 0.15 mm G, A SR 3% X
( DELTAP™ XP #, FEER CH/RBHE AR, KH)
M 5E SOC-8"C 11 .
1.4 HEFHZE
1.4.1  TRSFRRINSA: FHRIX 4+ HERiie) co,
ARVE T BEAR L CO, MREHOR B SOC 43 fig A
SIC %ifit . SIC Ay C i i (AHFFE H—4.10%0 ),
i SOC [y 11°C A% (—23.98%0 ), 3T C [
FESHEEH, B PC PoCR MR, PEYE
oy H IR COB .

5, =(Crdp —Ccd¢ )/ (Cr = Ce) (1)

K, Cr Ml CoarilltEREHE CO, Bl (ks
FH 2R CO, ) FIas ARG IR P 2R CO, B
i, gkg s O Al Sc 4rHIMRER Cr Al Co By §C fH,
Hirp C-8"C {H 1-8%0; ot NFFIFJF I T3 CO, Y
§1C ",

1= fsoc + fsic (2)
6, =dsocfsoc +sicfsic (3)

XH, fooc Al fac M HLE 1 CO, IR T SOC JHift
Hl SIC I BTHR 5 6, Ssoc Al Ssic 73 MR IR
Jit CO, (%F1EJG ). SOC Al SIC Y 8"°C fH.
1.4.2  PINFEFF 544 F =8 IX 3 £ HEBOIUY CO,
TE BC FRiC ERFEFF (PC 5N 144%0 ) G 4%
T, AR+ CO, B RBHOR IR AL FE RS FF AT SOC 11y
IyfE LA I SIC i, Xt (2) Mk (3) PR =
SARIRAY HHE CO, M HER!

1= fsoc + fsic * fstraw (4)

0y =8socSsoc +0sicfsic + Osraw Sstraw (5)

K, fsocs fsic B fsuaw 73 AR T HE CO, YRR
F SOC. SIC MIFSEFF Y oTak ( RFIHE ); 6. Ssoc Ssic
HT Ssiraw 7 AT LRI CO,. SOC. SIC FIfEFF
B 8C A (BRI ). XA TR =4k

AL WA E TR RS, dl 1t [soSource FFit
BORMR, ZURRI RHEROAY COlM.

1.4.3 BEALREFFE XS SOC Al SIC P CO, B Ky
W ERSFFERNAE T, R (4) fil (5)
Ak SOC i CO, B, I 23Xf il 1Y SOC H
ok [ (2) A= (3) ], sARREFFE G R
SOC i CO, BAME ., B SOC 43t i) PE™.,

PEgoc = (PESOC —PEg5c )/PE%C x100  (6)

R, PEsoc 103 PE FUAIXTH , %; PEgoc® Al PEgoc™
A3 AR FFEFF A AT I 3 SOC W CO, Bl
=, gkg's

FEFFRR AT SOC #l A 4 fL3 i +3% CO, /%, X
Al AEE SIC Y8 co, k™, R (4) fixk (5)
7E 1t SIC Y5 CO, Bl , 9ol 23 X I 181 SIC Y CO,
Bt [ (2) AKX (3) ], AR FRER 25 SIC
I8 CO, AN -

PEgoc = (PESOC - PEg6c )/PES(I)(C x100  (7)

K, PEgic fUEE SIC i CO, BT 284k I AR,
%3 PEgic® Al PEgic™™ 20 AR FE FF U5 I A0 B - 4
i SIC ¥ CO, BT, gkg e
1.5 HESW

JH Excel 2013 3 AR & . 75 22 73t SPSS 17.0
AR . HE CO, 1 SRR & AN RIS ) AAS
[P N 2 0] 9 22 53 B 35 e fr L & SoC 5
SIC i CO, BTHRET I AEA [R5 FF S I i 22 8] 79 1L
BR Hf/NE 3% 22 5735 (least significant difference,
LSD; P<0.05 /K3 ).,

2 45 R

2.1 BEFHMLE co, Bt BMENZM

FEREAEFRI, B3R O R RRS A8 b BT 4
HE CO, M BT R AP AE B E S HAE (P<0.001;
Bl 1); BB FRAS A EAT , REFFUS N 2 0 +
5 Co, 1 Ei il (P<0.001); FfHBEEREFIR
TR R, B N (P<0.001), FHHE
FRIAK, S3. 82 il S1 £ CO, iy BTl CK
St T 5.4 f% . 3.4 5 1.3 5.
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8r B8] Incubation time: P<0.001

AbFR Treatments: P<0.001

B[] <AbF Incubation timexTreatments: £<0.001
[ = CK —o-SI

—-52 —-0-S3

N

29 57 85 113 141 169 197 225
B0} a] Incubation time/d

CO,-C Eit & Cumulative
amounts of CO,-C release/(g'kg™)
.

[

. CK. S1. S2 il S3 7 HLIX I, ARAEFEAF A, o
AT mAE RS M. TR Note: CK, S1, S2and S3
represent no straw addition, low rates of straw addition, medium
rates of straw addition and high rates of straw addition, respectively.

The same below.

K1 13 co, m BitRE
Cumulative amounts of soil-released CO, over the whole
incubation period

Fig. 1

2.2 FEFFHRMA TIERINE CO, BRI I

Wil 15 5 B IR) B3R AT, RS FRES N R CO,
) 8°C R TR, WEFRM (5 1 X) 1
47.7%0~ 115.7%0 & B 22 35 5 W 2R 19-0.5%0 ~ 41.2%0
(F2), 1 CK TR CO, i 8C HAR LT il
I, AE=22.2%0~—14.5%0 2 f]

CK + 3 CO, BIANA SOC 43 Fll SIC ¥ fift
TEBA R, B 22 REUEESL, 13 CO, 1R
it FEZPE T SOC 1y 43 ik ( BTk R 0.73~0.91), SIC

¥57515F 8] Incubation time/d

g

S 100,

& 08 CK

2 06] = 50C

= -0

| SIC

4

ool
I 29 57 85 113 141 169 197 225

g 10,

g ]9 - SC

= 08} -S0C 2

£ 1 --SIC

S 0.6H

§ 04 3

s

S 024

= OOUTT 29 57 85 113 141 169 197 225

I CO, I TTHRAN R 0.09~0.27 (& 3a), 7EIEAEE
TR, FEFFIR CO, B9 BT ik Bl 2 A5 FF 5 o2 158 o iy 1

RO, Ol
3"C value of soil-released CO,/%o

169 197 225

1 29 57 85 113 141
=350 8] Incubation time/d

Bl 2 LHEREIL COy-8"C HINEIB

Fig. 2 Dynamic changes of §"°C value in soil-released CO,

i, JF BB R R AT, FEFFIR CO, ) DTk
SRS W, S1 AR Y] 10d NAY 0.39~
0.49 FIEZEREFRWMIARL 0.09 (& 3b), S2 AbFEI
0.50~0.75 T %= 0.25 (& 3¢), S3 ALFEM 0.56~
0.82 FF&Z 0.34 (& 3d).

TERAEZRW], BRT S1 5 CK ZIAAY SOC i
CO, RitBit i o i 3 2= % 2 4h, #FF . SOC #1 SIC
T8 CO, 1 BRI i Y4 I 25 65 AP A ot 1 v o 35
om (E 4a). CK +3E Co, BilBitEJET SOC
S3 AT SIC ¥ iR DTmk 4351 0.81 F1 0.19; X FH5
FEASMALER, FEFF Xt £3E CO, BRI 7T

1.0
0.8
0.6
0.4

1 2.9 5‘7 8.5 1|13 1211 1.69 1‘97 2I25

197 225

I 20 57 85 113 141 169
2 F:0Fa] Incubation time/d

K3 3 Co, Bt TR A% (SC). LHEAHLER (SOC) FIHIETLHLAK (SIC) A BTHk

Fig. 3

Contribution of straw-C (SC), soil organic carbon ( SOC ) and soil inorganic carbon ( SIC) to soil-released CO,
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35¢ Lo = —

gfb 3 2 BCK OSl 5 )
£ 28f ms2 0Os3 T 08F
¥ £

2 £
3 % 2.1F b é 0.6 F
E(HE 8 1.4} a b a E .
ih?'qa c Cc 0 s =
Bz oot £ 02}
D3 ) =
“ g 00 1 1 00 1 1 1

sC SOC SIC ' CK S1 $2 S3

ARIFRIR Different carbon sources

4bF8 Treatments

1 AN [R/ING TR 3 7s 7E A [R5 U5 AN 6] A% FF 122 8] 19 24 53 i 25( P<0.05 ). Note: Different lowercase letters in the same carbon source
indicate a significant difference between different rates of straw addition at P<0.05 level.

K4 AFERUER COy RTBME (a) MR TTHRLIE (b)

Fig. 4 Cumulative soil-released CO, from different carbon sources (a) and their contribution ratio (b)

R i 2 R TS 0 B i G i, ian, S1. S2 A
S3 Kb BRAYTTER 4> 514 0.30, 0.49 F10.57, i VR
CO, Y TTRRFEAR , 7 S1.S2 #1 S3 4B, SOC ¥ CO,
1 5Tk 9 032, 0.22 11 0.20, SIC i CO, iy o1
k504 039, 0.29 1 0.23 (& 4b),
2.3 TEFRIMXT SOCH LRI & 2Rz #0 SIC B AL

Y 22 i

5 CK AbFEAAEE, S1 AbERIMH] SOC 194, PE
H-9%, FEEFEFFAIE R, FEFFEMXT SOC 4
fire A IS R e it , S2 A1 S3 AbBRAEHE SOC Y 43-fiF
PE 4390 22%F1 57% (&l 5a ). SIC % AR iR
FREA IR BB 3R, S1ACFEXT SIC BRALAgHE I
R N 368% 4R & S3 AbFEAY 652% (14 5b ),

2o 7
B2 . a) a
KIS
®E8 5 551
823
=23 35t
B3 '
-
2€5 15 I
=28
= 2a F T
H%-igg -5t
EE i
£ s ¢
S1 S2 S3

15755 E] Incubation time/d

310 ZEXRSBEFEETLERR CO,MAEE

Wt

X3 H IR COL AU I it Al A I 3 P Ak
TR B T4, 1 = AR AR R (L5 RS FFAk . SOC
1 SIC FFAELS HHEREL CO, B A3 SR R 141,
AW FE A BY R 57 K W IR A A [soSource , A1 FH RS FF A% |
SOC 1 SIC Z [l 8"°C 25, #F °C it ~Fu g
H, =R+ CO, HEl, #Ak+4E CO, B
F TR FEIN 0L, SR, TsoSource B K % i fa i [F]
LA B AR I A5 I A8 SRR B E 1, BRI 2
2SR B SR TR B R kAR

800
b) a

-
600

400

release/%

200

FEFFAR X SICRERL 5]
Effect of straw addition on SIC

st s2 83
1575} E] Incubation time/d

e RE/NEFRFRRARL T 225 83 (P<0.05) . Note: Different lowercase letters indicate significant differences between

different treatments at P<0.05 level.

K5 FEFFEInT SOC ok B &% nL (a) H1 SIC Bk rs2m (b)

Fig. 5 Effects of straw addition on priming effect of SOC mineralization (a ) and SIC release (b )
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h T =R A KA RN AR CO, B RE
WAEE, 45 nT LA R F i (K s 4 B A S0 AR i
BC FEAF, WE P monimsEE TR, PR
CO, FIRTFHNEREFFRE AR SOC il SIC (i Lt
il Whitman F1 Lehmann® *C #Ri0H1 [ 4R 325
FRAEY TR 1 15 (REERE) M1 6(5
BEE) HHRERA, K=K HEERL Co, R
BT Y FoR . REM SOC e, H2, T
MRELEWRAM B PC FAEERAHE,
SRR IEF M asie . Wik, TR
X5 e r:, R PC bric S MR R
SRR, PC mA Bk hRig IR T A KARIE A ST
B pa A SR B B 5, W DIREIGE IR PO R
B A1 RS AR,

AWFFE R, SOC Al SIC AU 53 5437 14.6
6.1 gkg ', ity 8 1~ H I HHERT 37, 45 b FE SOC
F1 SIC A 44 BB CO,-C B350 0.77 1 0.79
gkg (& 4a), 1UH SOC 5 5E 1Y 5% SIC ¥ 5
H 13%. B, EmN, 5 B 21k
AT SR UAAR /N, PG, ASRE B R e £
BEm B AT 25 (BRI 9 HERR A Bk, TS (R]
P e +HE co, Bk Ak, e HARFE R H A
T X oA K L3 CO, RO IR : A SIC-8"C
=, SOC-8"C fHMmMK, LK “C FfZE Ltk )y
&AL SOC 5 SIC i CO, iy mrmk!' +o1, (2, X
A5 T B B SIC-8"C {H %5 [T SIC Ji CO,-8"C
{E, LK SOC-5"C fH% [T SOC i CO,-8"C fH!"*,
{H2, fR 5T & B SIC Fl SOC 5 XTI ) CO, BEik
ZIRJEAFAE PC AR, AR RER AT Z M A
AP R TR AR A ST A A RS B
XA PC MRS E L. T A K R
SOC #1 SIC J&[RIFHAEAERY, i T 4k SIC &5 SIC Ui
CO, Z [ H) PC 41l , #5 B 25 bk SOC i CO, T,
- R R A K B R T B RO R FEK
WAIETR, SIC 53Rk CO, Z Y 8°C (a2 5
R SIC 5 SIC Ji CO, Z [alfy *C 2 A2 8. FAE,
JT R SOC 5 SOC ¥ CO, Z K PC i, &
R YR B SIC, SRJG pH AT 2 R BN, X
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FEMREFEFFRINT , X 0T RER &) o i i ) ¢
Y (AEREN) BS e, PR S R
AR LS PERE FFRR , FRAKXT SOC W4, SEfi
PE (JRY R A AL ) B2 e m e ws R
T, RV RERmMEESIE T, nI3eEFRH 5 o i
FIHES IR 1Y) KR ISy (AR RS ) fE3e %
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Bl = Bt A i BT, Cui PR PO
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AR A Tk i Bl A AL (AR )
SRR R R SRR R, el s A Y A
Py Sk 114 ) P o ke ™ B ) A R R =
33 TEXNMBRABIARELTIE CO, BRI

ik

AW £ SIC HFEKE (6.1
gkg!) , 21 SOC F MY 42%, SIC 5 SOC %1
FHIE, (RILAE SOC F3 i BTN CO, 5K AVE R IE Al
B IR , T LAGIK SH i I £6 (0 75 A AR gt 14 29200 R
s, CK HHERAY COL 8T SIC ¥ 1Y STk
250 19% (& 4b ), SCEREE A B, A K
PE A+ SIC Wi HHERE I CO, M F- 3BTRSy
46%"0 | FT AR AE R . X F AR
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e AR AR B A BRI, 38 S AR el
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FR VA il -DL T Al P AR TR B, B R I -
TEAOC R AR, R TR R S R R £ B R
JJEl SIC ¥ CO, My REE 20, eAh, WPk Hm it
e K (EZRSY R CaCOsy ) 5t vE ATk B 4 3R
fb, XA PR RS R 027 Gt C
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(0.04 Gt C) P71 [Hk, e ek A K e )
a3 b, A 2R R R T T 4 Co, Y REIL
BTk, TTRESECT SOC 4 B s Al
3.4 S SOC L2 SIC iE CO, KA
AR X 3, dEE 1 W5, A
By SIC, HZ it SOC Byl 2 g X I,
SIC AHER . WAV =AH, P ATTRIRIRER (CaCO,
I MgCO; ), T ) HCO5 Al HyCO; LUK 3825
S CO,, HHEFAFAERE CaCO; ([HHH) -CO, S )
-HCO; WM W= Fr (pH>6.4) 2,

CaCO; ( FAA ) +H,0 + CO, (/M) =2HCO;
(WA ) +Ca™ (8)

P, XA 22 P00 SRR R 1 e (71 1)
fikesh ) Fpg IE (ROrm ), £z 44 Co,
Gy PO pHPT R PR B A R A R
M, FERSFFIE HESHE T, FEFFIS SOC #A 1k,
W H IR PE, e dE SOC 2, HILik SOC %i
G P2 ) CO, RIS FE AT 1) CO, 2t — 2538
+ 4 co, B ES 2ICE 6), filngE AR5, SOC
FAS FF 0 1k 12 B 25 A5 FF B 5 389 in g . 3 488 i
(&l 4a), WURFER SR ER R, o FEkRE:
AR, AR HCO, AT fE S5 A 2Ly HY R A=

FEFFER M
Straw addition

75 o
e

&S

o Q

=0

<

(¢

[=N

Q

o

SCONTR C R

B 3ECO, Ve
SOC 1 i il CO. SIC
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K6 FEFFESINIG N A7 JRAE A S TCAILBRI A Y A 25
Fig. 6 Model diagram of straw addition increasing SIC release from
calcareous soils
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