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Abstract: [ Objective ] In calcareous soil, CO, in rhizosphere soil comes from at least three sources, i.e., respiration of roots,

decomposition of soil organic C (SOC) and dissolution of soil inorganic C (SIC). Owing to technical limitations in partitioning
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CO; by source, how rhizosphere effects affect SOC decomposition and SIC dissolution is still an issue not yet clarified. Therefore,
an in-lab pot experiment using calcareous soil collected from a farmland of North China to grow maize in an attempt to
investigate rhizosphere effects of summer maize plants on release of CO, from SOC and SIC, using the IsoSource model to
partition CO, in the rhizosphere by source. [ Method ] At the end of the elongation (24-53 days), heading (54-66 days) and
grain-filling (67-99 days) stages of the summer maize, destructive sampling of maize rhizospheres was carried out separately for
analysis of content of '*C from root, SOC and SIC, separately. During the period from the beginning of the elongation stage to the
end of the maize growth stage, soil respiration and '*C content in the soil with or without maize planted was monitored at a
three-day interval with the aid of the IsoSource software. [ Result ] Results show that to the total soil CO, emission, root
respiration contributed 48.0%, SOC did 31.2% and SIC did 20.8%. During the period from the elongation stage to the end of the
summer maize season, CO, emission from SOC and from SIC in the pot with maize planted was 65% and 156% higher than their
respective ones in the pot without maize planted. [ Conclusion ] This experiment indicates that SIC plays a significant role in
stabilizing global C pool and regulating atmospheric CO, concentration. If the contribution of SIC to soil CO, emission in
calcareous soils is ignored, the amount of CO, from SOC decomposition may be overestimated, which will inevitably affect
quantification of the priming effects of SOC. This study will help reduce uncertainties in of soil C budgeting for farmlands of
calcareous soil in North China.

Key words: Rhizosphere effects; Three-source partitioning of soil CO,; Decomposition of soil organic carbon; Dissolution of soil

inorganic carbon; Root-derived respiration
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Table 1 Cumulative emission of CO, and contribution rate (mean+SD, 7n=3) to soil CO, relative to source
AR 4 CO, R &=
EHEH ik 5] Contribution rate /%
Soil CO, emissions from different sources / ( g-pot’1 )
Growth stages
Bt Total H A& Root socC SIC #RZ Root soC SIC

5] Elongation 10.7+0.31a%’ 5.2+0.15a 3.240.08a 2.3+0.08a  48.3£0.04a 29.9+0.14c 21.8+0.10a

N Heading 4.9+0.43¢ 2.3+0.20¢ 1.740.15b 1.0£0.08c  46.7+0.06b 33.7+0.08a 19.6+0.02¢
HEH M Grain-filling 9.7+0.56b 4.7+0.27b 3.0£0.14a 2.0£0.12b  48.4+0.07a 31.3+0.65b 20.840.05b
W ~#K B-GY 25.4+1.09 12.240.53 7.9+0.34 5.3+0.23 48.0+0.02 31.2+0.20 21.0+0.06

1) E-G RFENTHHAMERIA, T F; 2) FIURRE/NG 8 FR R AR A F 18] 1) 22 5 53 ( P<0.05 ). Note: 1)E-G represents

from elongation to grain-filling stages, the same below. 2 ) Different lowercase letters in the same column indicate significant difference

between growth stages at P<0.05 level.
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Table 2 Comparison of CO, release from SIC to soil CO, emission in carbonate soils
b o5 +3# Soil CO, A R ] < 2 DiReS Z:7% 3CHk
Location (SIC/STC*) /%  (SIC/STC) /% Soil type Duration /d Method References
S| 96 13 PR 14 BC HRERE [15]
bEqEs| 74 27 BEqkA+T 91 BC HARER [19]
LL 51 86 30 — 56 BC HRERE [18]
JIIE-N 28~34 62~74 RSN 14 BC HARERE [17]
e 67 24~47 AIRMELR Lt 28 BC HRERE [20]
R HE 85 95 aeEaREt 11 BC ARERE [21]
75 — 53~70 Ve skt 0.25 BC [SRERE L [22]
KA — 15~40 W2+ 6 BC [SRERE L [23]
Wi e — 14 HE+ 400 BC [SRERE L [12]
i 38 24~38 #1 10 BC AT L [24]
T 45 31~85 b 32 BC [k ERE L [16]
T 50 54 b 46 + 38 HCl, K1 [25]
[ 42 27 At 46 T haik [26]
A5 fE 43
95% - X[ 27~57
EN TS 40
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Al i 0T 145 CO, M- BTk E NIk 50 K E , SIC
B 5 AR Bk ( SIC+SOC ) BT iy el hy
40%, JCHLAR R ot kA AR (22K, {556 F SIC
BN 58 CO, TR 13 55 B A 45 Bl . 6
BUBR B TTHR Y 95% B4R X 8] 27%~57%( 3 2 ).
TR nAFAEFMS, AR o1 ADNIRAY
TURRJEHL, AR AT LI EE R e ESRic il
W15 PC AR LS ARG = IR X AR B -
CO, 53 sTmk (ARIEIFIL . SIC 5 SOC Bk ): &
Jefb 3 CO,-""CO,, MARVEIF IR BT ; Hke
1 C0,-PC0,, HT SOC Ml SIC AR, WG
BC FMERESHE, Al RIS SOC A SIC (1 BTk
R WA, RAEXE A KA A 3 TCAURR B4 5 i AR
K, BUARTA B R E S, 41 Zamanian %0
KB AR AR = T - e R R A R S B CO,,
1 kg N 750 0.21 kg C [ SIC BEjik . 4810, FE4Edb i
DX Ao RUME it FH 5 R ) 3 R b e 5 & T8
LB R HRT A WARE . IrLd, S A %2
TRATIFFE 121X 358 A X6} -+ 398 TE ML A AR i ) 5% 1)
3.2 RIEFER RS 18 CO, B A TTik

TEARME 3, AR E R A P A%RE
FEV, it IsoSource FAFIX 43 =M PR L4 CO,
oy, KRB TRMEEARY (R ~4F
WA, TR THIEPER B2 R 50% (£ 1), X5
AR T Z AR Ok BRI PC Bknbdric ik e gk
Rl WP L 5 Co, LI 52%.
Kuzyakov Il Cheng™* "l & BLAIH 'C Mk ihbricik s
BC H AR R R R T IR B, A9 E 4G R R —
A TR T, 2255 AL K
2 A A PO o R (R 2R AR AR I RIR 5 BR 1)
R, WHRATIIRAEFTIAR, FORMURITE 5 115
CO, W HABETE 65%LL I, i AR MZER . X
A g T SOC Bt A X 2/ 28y . DL LA
R H D, AR 12~2/3, UIAKE
JERRBRAN R . BRIL, AN [ 2% A4 A0 X 40y
2 20 2 AR IR/ 1 5 CO, 1 U 22 AR,
RFIF 55845 50 2 [0 1Y LA F s &40 b il
FE R A PETR 200 S50 R FIAR 25 BRyk A5 1 ok
S AR PEIE I 13 CO, Y14 TTRk RN 46%,
AR, 1 Kumar FE027E HRIGME T, FIA
PC HAREEEX KL co, A5, EMIET
HRG IR () EL B A 25%, AT 45 1110 1/2,

3.3 RBRZLRIXT L B AR R0

T K B TEAR PR Ak Ry AR 0 T A AT B A R T
FEFORBEARE R K, BEOIAREEZ0° 90%., X I
o AT e Sk Bk BRI PC kb bRic ki
S5 (80% ), AT A8 1 T R T A % SEAR PRty
SIC ¥R HEER . FEARDES T, TR
HR RS0 A2 SOC AY4-if , Je T T KAR PRV
A LU AR B A B B TS R R, R4
B RNIE T, R R GE A e A A A3 RN T
TR AT B, HRPRER AR AN, af
S T 45 A2 B A MR B 0 AR A 1% 20 8 D 3 0 AN
], S EOHR PR E ) R i e A 22 2T 33,

AR R KIL, WRBRBN ARGER SOC 14
fife, WK SIC MM, & h A KM A7
45 CO,-HCO;-CaCO; V- ( kPRI FE ), FEAZ+
b CO, 43K . pH R A3l 3 2 341,

CaCO; + H,0 + CO, =2HCO; + Ca** (7)

FR R R 385 10 438 vh CO, 43 TR . TEARISY, E
K458 CO, BEHORIE T HRUEIF UL LB 20K 50%, 5
] (7) PG AT, (EPEIRER MR > 0,
UEAh, MR AR AL AT ARSI A ALRR T, e ik
. ULBHTEARBRIREE A R TR
BEHO T CO, VR BE Ty R AN W] ZAY , FEA 5T
FRBRAG R X STC Y5 A A4 7k (K52 00 18 35 156% 0

4 % ik

AN FRERAERE (AR THEAFH
K)o, B CO,BHORIETIRAR . LGS T
MUBREYFLME N 503 20 Ik, 78 SikiRER
B e 3 b, 25200 SIC it +1E CO, B
FosTmk, W SE06 SOC F b Ay sl . TR FRSY
ZWCGR, BT IERPRRON , {15 1 498 5 fe i B ik
HmMTE 90%, MM T HSEmBCY R 0.66
Cgkg'c HITRERZN T SOC 5 SIC By N
R AN, 1 — 2 U B AR BR300 6 A B 4 4
LB R R 4 5% Wi AN AT 2490
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