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Abstract:  Objective Ca’" produced by dissolution of desulfurized gypsum will react with carbon-containing anions (CO?,

HCO;) in the soil, and eventually CO, is absorbed and fixed as soil inorganic carbon. The inorganic carbon fixation of
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desulfurized gypsum in alkaline soil improvement is of great significance to achieving “carbon neutrality”.  Method In this
study, the 0-20 cm soil layer of desert alkaline soil in the Sangong River basin of Fukang, Xinjiang, was improved by using
desulfurized gypsum as a calcium source. The changes in soil inorganic carbon (SIC) and soil inorganic carbon density (SICD)
were investigated under different application rates of desulfurized gypsum at different times, so as to study the role of inorganic
carbon sequestration in alkaline soil improvement.  Result The results showed that the application of desulfurized gypsum
significantly reduced soil alkali damage (pH decreased) and increased soil salinity and inorganic carbon sequestration effect (SIC
and SICD increased) (P<0.05). The optimal application rate of desulfurized gypsum was 30 t-hm 2, when the pH of the improved
soil layer was reduced to the lowest (8.24). The SIC increased by 0.93 g-kg™' and SICD increased by 0.29 kg'm™ (i.e., CO,
fixation was 1.06 kg'm’z) from 0 to 46 days after the improvement. The amount of desulfurized gypsum application was
significantly positively correlated with SIC, SOi’ and Ca®" (P<0.05) and negatively correlated with pH, CO?, HCO;5 and Na'
(P<0.05) during the improvement process. Climatic factors had an effect on soil inorganic carbon sequestration; increasing

relative humidity and precipitation suppressed the increase in SIC and SICD, while increasing wind speed, temperature and total

solar radiation facilitated it.

Conclusion The results of this study provide direct evidence that the application of desulfurized

gypsum to improve alkaline soils will increase the carbon sequestration potential of the soils.

Key words: Soil improvement; Desulfurized gypsum; Carbon sequestration; Soil inorganic carbon; Alkaline soil
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b A0 AL ) K R S SRR L, S R ) A S
Iy 5t WEHRTEFEIAE 440~710 m. B4 1 42k
A Rt KB ESEESE. REE TR
YRR K Bl iy S I Sfe, H R RINT R, X8
KI&%, BKED (AFEHREKEMNA 152 mm), 4F
BIRRHR 6.9°C, KiRALIEH —41.6~42.6C, 4
WRFEMZI R 170 d, 43 H IRI%529 K4 2 533 he
1.2 RIiEit

FETTEEIX P H 34 1H B X — 4~ 5 mx 10 m
BOREHD , PRI H 80 cm=80 cm HY/NX 20 4, /)
X PO R 60 em TR B K EBRE, LAB 1k i 1 A8 rh
PR B, I AR /N Z [ E A 20 om B 2
W o BB T IE FH RS 13 Na™ 5 Mg™ i s it
RIS B P it U =12 e bl Na® +se otk
Mg + Na,COs + 1/2 NaHCO; + MgCOs + Mg ( HCO; ) 5,
THE S B AR A 8BS i o0 21.78 thm 2, 7EHEiE
it P B PR 5 15 SRR R, N A IR, etk
i 0. 10, 20, 30, 40 thm>3t 5 AEBEKFE,
A E 4 KRN X, Hrh 3 AN T L
BRI, 1 AN T RIEEERE . TR
1 A B R X 5 A g5 A n s e, Y g

HFEEE A S, A FEBORE /N XA R 7 43 J2 [l
B St SRR R, SeHF 0~20 em K L EIAL,
PR A B e a6 S it R A T Y A, i
PR E S5 0~20 cm + 2R HIEFTMRE, WAk
T RHERR R 20 em™ B G B
SR 1 YRS AN TR, TR A S AR S At i R
FEWARUE 1 800 m™>hm 2 PEATHEME"? . 136 Ak A K
Z9 AR ZE 10 A458, Fret R RIS 1,
PRALPERTANER 1 R o BG4 B AR Sl ok U5 R 8 R 5
7L AR AR = A, EZAS R CaS042H,0
(CaSO, (i F 5 Y 84% ). Jiti F BB AT Y B Ak £, 2k
KI5 0~3d RyhHefb2s i b i s e, R4
15 K, hHE RFAER, T BRI B
AUE AR A 75 5 B A TCHL R B FH UL i 2
K& 46 K. AR 3. 6. 10, 15, 23,
32 fil 46 KIL 7 Y L4 “S"HURAE B EBURNX A 1 m
VT P 73 )25 1 3R i, - SR IBORE %) 2 v 50 1 R 2 53 1)
M 0~20. 20~40, 40~60. 60~80. 80~100 cm.
4 7 R IO 5 BT A R R 0 AR AR A T,
KRR A IIEN . KGRk A & E TR AR
Hiuf FE [ /NS A S A, S0 AT [ 2l Wi
05 H YU | IR RN A LR G R

F1 WEELMR

Table 1 Physical and chemical properties of alkaline soil

e TR oy FHIALRE BERRAL B
pH
Soil type Soil depth/cm Salinity/ ( g'kg™") ESP/% EMP/%
0~20 9.73 1.23 33.85 2.88
20~40 9.88 1.37 39.54 1.34
it
40~60 9.76 1.46 36.42 1.25
Alkaline soil
60~80 9.63 1.63 43.58 2.38
80~100 9.42 1.54 45.56 1.55

1.3 Wik T iE

B LR ST NI S25G 3, BRI, AT,
JEWE, i 2 mm §ifE, SEATEAL T, SRR
B S ) R A E k) B+
AT A4S pH, BRI
. S KA (soil water content, SWC), A
BB F (K, Na', Ca®, Mg™", CI', SO; .
CO; . HCO; ),

T IHETAHLREE (soil inorganic carbon density,

SICD ) 2 Hufr i AR PN — 2 TR JEE 1Y) )2 - ST LAe fik
R, SIC IR, TR NP

SICD = SIC; x D; x H; /100 (1)
i=1

A, SICD Ny HHETHUBRERE , kgm?; n Ky +3EH
1250 SIC, MA i JZ2 IR &, gkg's DA
B R TIERE, gem?; HONS (R HHEEE, om.
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The letters are the results of the least significance difference test (LSD ), different letters indicated the significant difference between

different amounts of desulfurized gypsum applied in the same soil layer ( P<0.05) .

K1
Fig. 1

WREJEH 3 K 0~100 cm 1 + 3B AL M 5 AY 254k

Changes of soil physical and chemical properties in 0~ 100 cm profile on the third day after improvement
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Fig. 2 Relationship between physical and chemical properties of soil and amount of desulfurized gypsum in improved soil layer on the third day
after improvement
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Fig.3 Changes in physical and chemical properties of soil in improved soil layer in 0-46 days after improvement
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SO, e, I Ca* 45 CO; . HCO, M A i
CaCO; Wi¥E, $% CO; . HCO® /. MAbh, Ca®*
2B IR A Na®, BB 9 Na a3 /K i
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TR TS R RS F X SIC & & Al
SICD fAAERZI (B 4 ). AHRHRRE . FE/KE . R .
A FH R A L RGE X SIC & & fl SICD SRR fk i
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I 100%. HF 2 ANHIAE R RiTAE] 91.47%,
k. BH T il mT DAAR G b A R SIC & 8 L SICD 5%
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Table 2 Correlation of the application amount of desulfurized gypsum, soil physical and chemical properties

Jite ) R NN ,
sic”  SIcb®  sSwC?  pH CO; HCO, CI' SO; Ca* Mg®¥ K  Na'
Amount Salinity
Jife FH 1 1.0
sic” 0.9% 1.0
SICD” 0.7 0.9% 1.0
swc? 0.8 0.9* 0.8 1.0
pH —0.9% -0.8 —0.6 -0.6 1.0
oy 0.7 0.7 0.4 0.8 0.8 1.0
col —0.9*% -0.7 -0.5 -0.5 1.0* -0 1.0
HCO; —0.9% -0.7 —0.4 -0.6 1.0*  -09 1.0% 1.0
Cl -0.7 -0.5 -0.1 -0.5 0.7 -0.8 0.8 0.9* 1.0
SO 1.0%* 0.9% 0.7 0.7 —0.9% 0.7 —0.9*  —09* —07 1.0
Ca*' 0.9% 0.9% 0.7 0.9 -0.7 0.6 -0.8 -0.7  -06  0.9% 1.0
Mg 0.6 0.6 0.2 0.8 -0.5 0.8 -0.6 -0.7 -09 06 0.7 1.0
K -0.3 -0.3 -0.5 0.1 0.2 0.4 0.3 0 -04 -04 -03 0.5 1.0
Na' —0.9% -0.7 -0.6 -0.5 1.0**  —0.6 1.0%*  09% 07 -09%* -07 -04 04 1.0

D+ ICHLBR Soil inorganic carbon, @+ e TLHLHR %5 ¥ Soil inorganic carbon density, @ 138 /K i Soil water content,, *, P<0.05;

**, P<0.01,
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Fig. 4 Redundancy analysis of SIC and meteorological factors
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