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Abstract: [ Objective ] In crop fields of calcareous soil, it is found that CO, released from rhizosphere may come from as many

as three sources, i.e., root respiration, decomposition of soil organic carbon (SOC) and dissolution of soil inorganic C (SIC), so
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partitioning of the released CO, by source is the premise of quantifying soil C balance. [ Method ] A pot experiment was designed
and carried out to have 18 pots of summer maize (Zea mays L.), of which three had maize plants treated with *CO, pulse-labeling
for 7 hours, separately, at the elongation, heading and grain-filling stages, while in the other, the crop grew in nature as CK. On
the 27™ day (d) after each labeling, samples of the soils and plants were collected from the pots for analysis of total C and "*C in
shoot, root, soil and emitted soil CO,. Comparisons were made between the treated pots and CK, trying to partition the emitted
CO, by source. Result Results show that the contribution of root respiration to soil CO, emission decreased from 66.7% at the
clongation stage to 25.8% at the grain-filling stage. Over the whole vigorous vegetative growth period, root- and soil-derived CO,
did not differ much in contribution to soil CO, emission, and the contribution of SOC decomposition and SIC dissolution to soil
CO,; emission reached about 30% and 20%, respectively. The contribution of maize growth to input of soil C in the form of roots
and rhizodeposits was high enough compensate for the release of soil total C (SIC + SOC), hence the soil functioned as a C sink.
[ Conclusion ] All the findings in this experiment demonstrate that SIC dissolution is more important than previously presumed in
stabilizing the global C pool and regulating CO, concentration. If the contribution of SIC dissolution to soil CO, emission in
calcareous soil were neglected, overestimation of the contribution of SOC decomposition is likely to occur, which will inevitably
affect quantification of the priming effects of SOC and assessment of the soil C balance.

Key words: B¢ pulse-labeling; Three-source partitioning; SOC; SIC; Root-derived CO,
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Table 1 Physical and chemical properties of the test soil
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Table 2 Comparison of the methods for partitioning soil CO, emission by three source
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Table 3 Contribution of carbonate dissolution to soil CO, emission

HA SIC/STC* RR: £y Jrik Z:7% 3CHk
Location T8 Soil/% CO»/% Soil type Method Reference
LI Israel 86 30 — BC HAAFEER [13]
Wri% LR Slovenia — 14 #HE+ BC AR F R [21]
F [ USA 96 13 YU A 1 BC HAAFEER [29]
%[ France 74 27 BeaRE T BC HAAFEER [30]
7% 2% Finland — 53~70 oY/ BC ARFERER [31]
HAH Italy — 15~40 W=+ BC AR F R [32]
Jn& K Canada 28 ~ 34 62~74 WARRE L BC HAREER [33]
R JEHr Tunisia 67 24~47 ARG Rt BC AR F R [34]
KA Australia 85 95 EANER o) BC HREER [35]
H1[E China 45 31~85 W+ BC HREER [36]
H[E China 38 24~38 w1 BC AR FRE L [37]
t1[E China 50 54 b + 3¢ HeCl, K% [38]
"1 [E China 42 27 b TR [39]
Hri% SCJe I Slovenia — 17 BEAKEE T BC AR FRE [40]
H 7R Japan — 77 Kbkt PC IR [41]
H A Japan — 66 it BC Rk [41]
HAT Belgium — 60 s RS [42]
B F) Austria — 2.7 HEIY A KR £ BC AR TR [43]
H1[E China 36 31 SRR B RIS A £ BC AR TR [44]
[ France 84 20~60 AR+ BC AR TR [45]
K FI . Australia 13 52 T+ BC HARFER [46]
H1E China 46 33 — +HE 120°C K [47]
#1[E China 46 35 — + 3 120°C KE [48]
#1[E China 42 56 H+ +3 120°C KE [49]
[ China 50 58 B - + 4 120°C K% [49]
S Average value 46
95%# {5 X [f]
37~55

95% confidence intervals

. STCARE LK., Note: STC represents total soil carbon.

SRR BRER A B RN, R BR R R A v P70 20
I, A A BRI A XL H SIC #EfE )
SO, P g DX IR e FE e T 5 A v A 1
A IRYE LR AEES CO, (RUMH) -HCO; ()
tH) -CaCO; ([E4H ) By =AM, SOC 7rff . MR
WP 5 SIC ¥ il /DT T Pl Z MAF AR & 0 R, (R

1E SOC J3 i MAR PRI 7= A= 1) CO,, BE AT LASK 3k
TREL IR MR SR, Wrl I S545 . B 745 S TE L
WA PERR R R0 T

CaCO; ( [EI#H ) +H,0 + CO, (M) = 2HCO;
(WA ) + Ca®* (7)
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B 50%. FRAERIEM g CO, 40, RIREM fertilization raises CO, efflux from inorganic carbon: A
N N N lobal assessment[J]. Global Change Biology, 2018, 24
B SIC {5 RERC, Besh, AR KA AT BIS S e ge Bloloey
2y > fygs g (13- 51] N : '
FFp AT AL, 23t SIC 17 fi o B, EA [ 5] LiuSS, Zhou L H, Li H, et al. Shrub encroachment
iR lﬁ‘&ﬁ@xﬂ‘ SIC {ﬁﬁﬁﬂq;ﬁ ﬂl’] %Kﬂ%yﬁl E/‘]o decreases soil inorganic carbon stocks in Mongolian
3.3 _:Eﬁkéli.ks(—j-ii%ﬁ!_zp_ﬁll‘:]qﬂﬁun grasslands[J]. Journal of Ecology, 2020, 108 (2):
S R T DL A TERRBRAOR , i SOC O75056.
[6] Wang X J, Xu M G, Wang J P, et al. Fertilization

P e H . — N

o3 Y A 7 Y v
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BB E BT 8 SIC BB KR BC B PR (24 [ 8] ChenL, LiuL, QinS, et al. Regulation of priming effect
jj 10”7 mol ) @CI% , 7"5)1:91}7{ SIC '17&751‘@(5"] @Hﬁ‘ by soil organic matter stability over a broad geographic
o EPI /\): P % il R j] ﬁ scale[J]. Nature Communications, 2019, 10 (1): 5112.
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