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Quantitative Study on Transfer of Organic Carbon to Inorganic Carbonate in Farmland Soils

of Hetao Irrigation Area

WANG Xueren'?, YAO Jia'?, LI Yihan'*, WANG Weini®, LIU Changtao®, DU Shirong'?, ZHAO Shixiang'?

(1 Key Laboratory of Soil Quality and Nutrient Resources of Inner Mongolia Autonomous Region, Resource and Environment
College, Inner Mongolia Agricultural University, Hohhot 010018, China; 2 Key Laboratory of Agricultural Ecological Safety
and Green Development of Autonomous Region in Higher Education, Hohhot 010018, China; 3 Ecological and Resource
Protection Center of Agriculture and Animal Husbandry, Ordos City, Inner Mongolia Autonomous Region, Ordos, Inner
Mongolia 017200, China; 4 Inner Mongolia Pratacultural Technology Innovation Center Co., Ltd., Hohhot 010050, China)

Abstract: This study targeted the agricultural soils in the Hetao irrigation area, combined with the stable carbon isotope technique
to determine soil organic carbon (SOC), inorganic carbon (SIC), and CO, gas isotope value (8'°C value), to differentiate between
lithogenic carbonate (LC) and pedogenic carbonate (PC), and finally to quantify the amount and source proportion of fixed CO,
gas during the formation of PC formation, and finally quantify the carbon transfer from SOC to inorganic carbonate. The results
showed that, in the 40—60, 60—80 and 80—100 cm soil layers, the proportion of PC was 46.59%, 28.09% and 30.39%, respectively,
and the mass of PC was 35.88, 20.15 and 21.35 g/kg, respectively. During the formation and recrystallization of PC, the amounts
of CO, fixed by the three soil layers were 7.73, 4.43 and 5.04 g/kg, respectively; among which, 4.43, 2.70 and 3.41 g/kg from the
atmosphere, 3.30, 1.73 and 1.64 g/kg from soil respiration, respectively; which indicated the atmospheric CO, as the main
contributor. The amount of carbon transferred from SOC to inorganic carbonate was 1.65, 0.87 and 0.82 g/kg, respectively. This
study is a preliminary investigation of intra-soil carbon transfer, which is important for understanding soil carbon dynamics and
maintaining ecosystem stability in the Hetao irrigation area.

Key words: Soil carbon; Stable carbon isotopes; Pedogenic carbonates; Carbon transfer
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Fig. 1 Profile characteristics of soil SOC and SIC contents
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Fig. 2 Profile characteristics of soil SOC and SIC isotope value profiles
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h 443, 270, 3.41 g/kg; [E%EHR A HEFFK A CO,
RS9I 330, 173, 1.64 g/kg. HHFFRRMIT,
TR W S5 AR 0 P R A ) 247 5 - SR I A FET ) 50%,
AT DA 3547 LA 14 2 A P 24 o - 438 I A
JIRETL CO, 1Y 50%. PRI, AT LAHER A 38 [ 5
A 34 HLBR A3 Y CO, BT 433]h 1.65.0.87.0.82
glkg, BIWFEIX N 3G ALK ) TOHLBR IR R e 54 75
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R1 HEREBRBBERCEERESSMATS LA

Table 1  Soil pedogenic carbonate isotope values and their
proportions

TREWE(em)  8"Ccoy(%0)  §"Cpc(%) PC(%) PC(g/kg)

0~10 -12.69 -2.13 - -
10~ 20 —-11.81 -1.24 - -
20 ~ 40 -12.47 -1.90 - -
40 ~ 60 —14.54 -3.97 46.59 35.88
60 ~ 80 —-14.12 -3.55 28.09 20.15
80 ~ 100 —-13.05 -2.49 30.39 21.35

*2 1THETE CO,KERMKERE

Table 2 Sources of CO; fixation and carbon transferred by soil

+ERE (cm) [E 5 CO, Bt (g/kg) P at

T LA B 5>

i (%) i (g/kg) i (%) Bkt (g/kg) (iR, g/kg)

0~10 - -
10~ 20 - -
20 ~ 40 - -
40 ~ 60 7.73 57.29
60 ~ 80 443 60.77
80 ~ 100 5.04 67.58

4.43 42.71 3.30 1.65
2.70 39.23 1.73 0.87
341 32.42 1.64 0.82
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