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Profile distribution characteristics of dissolved inorganic carbon and base ions in different
salt content soils

BAI Shuguang, JIAO Yan, WEN Huiyang, GU Peng, YANG Jie
College of Chemistry and Environmental Science, Inner Mongolia Normal University, Hohhot 010022, China

Abstract: Background, aim, and scope The inorganic carbon balance process of CO,(g)-CO,(aq) -HCO;(aq)-
CaCO,(s) is prevalent in saline-alkali soil, and its dynamic process dominates the inorganic carbon exchange of
the ground-gas interface, which also controls the fixation and leaching of the soil inorganic carbon. Soil dissolved

inorganic carbon (SDIC) is an active dynamic carbon, which is an important mechanism of soil interception of
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inorganic carbon. In the current study of soil inorganic carbon, it has been concentrated in non-salt soils like
farmland, plains, plateau, deserts soil carbonate content and carbon reserves estimation and different ways of
land use on soil inorganic carbon content. There are few studies on inorganic carbon in saline soil, and mainly
concentrated in the soil of single salinization in Xinjiang region, but not much in the northern saline-alkali soil
inorganic carbon. The study site is located in Hetao Irrigation District of Inner Mongolia, due to its special
geographical location and climatic conditions, the soil salinization degree is high and the salinization area is large.
In order to explore the saline soils in arid areas with different soil soluble salt content on the dynamic distribution
characteristics of inorganic carbon, select 7 kinds of saline soil to study the profile distribution of soil dissolved
inorganic carbon and base ions using the method of random points in this area. Materials and methods The soil
samples ware collected at a distance of close to the bare ground with different EC by the soil auger in depth from
0—100 cm in late August 2016. The soil samples of the same soil layer were collected three times, and the soil
samples obtained from the soil samples were fully mixed, and the soil samples were obtained with 42 soil samples
in total. The litter on surface of the ground has been removed before sampling. Samples are dried under a natural
ventilation indoor, and the grits with the diameter more than 2 mm are removed as well as roots and debris. The
treated soil is used to determine soil physicochemical properties, soil salt content, soil dissolved inorganic carbon
and soil organic matter. Results (1) The increase of dissolved inorganic carbon content in soil with different
salinity is decreasing. As the depth of soil increases, the content of dissolved inorganic carbon decreases first
and then increases, which is low in the shallow layer of 0— 50 cm, and the content of deep 50— 100 cm is
accumulated. (2) The content of soil salinity with different salt content increases with the increase of conductivity.
As the depth of soil deepens, the content of salt-base ions decreases gradually, and it has strong table cohesion.
The composition of soil salt-base ions in the study area was composed of Ca’* and SO; mainly, with an average
content of 27% and 29% respectively. The content of K" and Mg’* is relatively small, with the average content
accounting for 13% and 7% of the ions. (3) Correlation analysis showed that soil dissolved inorganic carbon
content and EC has significant negative correlation, and no significant correlated to the pH, base ions average
content and EC has significantly positively correlation, and no significant correlated to the pH. Discussion (1) It
can enhance that leach action of soil under certain condition of salinity, and accelerate the leaching of dissolved
inorganic carbon in the soil. The solubility of the saline-alkali soil solution to CO, is high. In CO,(g)-CO,(aq)-
HCO;(aq)-CaCO4(s) inorganic carbon equilibrium, the higher the CO, concentration, the more the balance will
be moved to the right to form more SDIC. Due to the presence of desalt in the near-surface soil, the water will
dissolve some dissolved carbonate and bring it underground. The carbonate solution will gradually accumulate in
the process of downward migration, and the dissolved carbonate will be trapped in the vertical direction, resulting
in the distribution difference in the vertical direction. It was found that content of 0—50 cm soil lay in the
0—100 cm cross section was lower than the content of 50— 100 cm soil lay, means the SDIC mainly distributed
in the lower layer of soil. (2) The soil electrical conductivity can reflect the content of the mixed salt of the soil.
The higher the EC, the higher the concentration of soluble ions in the soil, the greater the total salt content. The
soil in arid and semi-arid regions has high salinity and strong secondary salinization. Due to high temperature
and low rainfall, the surface evaporation is very strong, and the large amount of soluble salt ions carried in the
upward migration of groundwater will accumulate at the surface of the soil, resulting in a shallow distribution of
exchangeable salt-base ions. Conclusions Combining results from dissolved inorganic carbon content and salt-
base ions content in different saline-alkali soil can provide information about the effect of soil saline-alkali level
is huge. The profile distribution of dissolved inorganic carbon content and salt-base ions in different soil depths
shows the existence and migration mechanism of them in soil. Recommendations and perspectives In arid and
semi-arid areas of saline soil, inorganic carbon cycle has the potential of carbon sequestration, the dissolution of
carbonate-reprecipitation process affects soil carbon fixation and transferring, fully understand the distribution
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characteristics of the inorganic carbon in saline soil, which is the key to explore the soil environment quality and

the aggregation of materials in arid regions.

Key words: salinization soil; soil dissolved inorganic carbon; base ions; profile distribution

AR, WA R HORR Co, kT
1R, AL T RERARRE | IR E RN A — RN A ),
i f3 A BRIHE R SN EI PRt 2 R R g . I
e, BIEECORE CBRIE” . CBRILT DIREAE 2Bk
PEEFFE R S, (ARIESE, 2014) o KEAF
FERE, e 9% R [ A 22 B SR S 6 DX
|+ Cco, fim i, =IERTE 100 g m >-a ' A
(AR ) (ZEEZ%E, 2016) o FelXAEHRR S,
TR, A RRRES, RERE AR QN E Rk
s, FEJRHTHHEIOIRIER SR, T
8 171 CO,(2)-CO,(aq)-HCO4(aq)-CaCO4(s) 1YL
MU AR, E R shASad FE £ S - S
TeAURAS e, B4 i 2 3 TO MLk 1 [ 52 Fhpk 2k
(WEIR24EE, 2015) o HHERT A TCHLR (SDIC)
VBN HEBSEBRIA S, [m] T (I 2 1
IRTCHLIR ) — A~ T ZE AL ( Sahrawat, 2003 ) . H
HOXT R TR, 2P TERER Rk
H L SFIR L mR L VA R R AR 1 e S i
It (1A B RUAS (] b R 7 20 - S e pL %
ISEIRSE (XBINSE, 2014; BRYESE, 2016; Hil
& 2016; 4 FHEE, 2016) o W T HETCHL
el oe e/l H FEBAR T e B X o — R i (kAR
JE3E L, ikt A s S E TR AN
PN S T VT S DX p T R R 1 A6 e R A o
1, R EL R R R, AR R AL T AR
THERE TR CRBIGE, 2014; HlEEE,
2005 ) o ASCHEHPNSE T TIEREX 7 RN & ki
T8, FREARR IR EE (0—100 cm) HAATEE
PETCHLIR &5 s AR L B 7 1 A, Ao e
[F] 75 b et ER B - 5 b A TR A8 BB T A AT RRAE
G3HT AR PR 25 X R I B RN TCHLBR ) 52, X
VA I T i R = m s M T AL AR 3 5 A
Herp i A B AL ANt — 2 R 5T S il - e I
RERAVE Sl 5L, BHRA T RIX 5%
P o 5 0 T AR FH B D
1 #M#ERZE
1.1 HRXHER

P HER T NS B Z R T SRR,
kb BTG R, TS AR v, M AR AR R AR 28

DOI: 10.7515/JEE182032

108°11'—109°54", b 4 40°28' —41°16", i [fi f1
7476 F AR, Hh b 5 52.83%,
FE R AT AL A 31.94%, R AT AL A7 15.23%
(2258, 2016) o %M JE T Hp A KBl PE 2K
e, HEEFERE, 2 EDLRET IR R w1 X
Z—, AgEE, BREER, WEHH, WK
£, WRZETTEEMNT. 8 1y, WA
W, AR 3.5—7.2C, 4ERRKETE 200—
250 mm, FEEHFTE6—9 Ay, HEFEREKE
) 78.9%, 475K & AE 1900 —2300 mm. I =
Ui 38.8 C, Bl R —36.5 C.
1.2 #H#m*EE

RIS T 2016 4F 8 H AR GEHUAS [F] HL T 8 b i +
S\, Sy, Ss, Suy Ss, S IS, FEN T ISR
(1) . ARG, SRR, o
5 DX 3 BRI 30 J D) A A b, e B A X - 30 5
FARAS T R, AR EEHB T AR 10 mx10 m, FEA>
FEHL I B 3 IRE K . RAMEALA Sk, FIH
T ENTE R RE MBI HEEE 0— 10 cm. 10—20 cm.
20—30cm. 30—50cm. 50—70cm., 70—100 cm
57 6 JZEURE . KRR AT DL A sk (4D
. 22 i) MEIESY LR, KT LEKR O
At 2A%RKTE, WFE, o 2 mm i, H
T g fe et B AR VIR
BLAs AN+ A HLET I .
1.3 #FmillE
1.3.1 3R bE o

3 pH LIK LR 11, fdH L4 pH 3
MWE; +HERSHE (EC) DKL IT:I,
i Ff] Field scout & 35 4% > iy S0 %2 5 14
5 F W E A AR T3 A ALK (SoC) il
B E SR - AL 3R v oLk
( SDIC ) & iz UG 7 751 v R g s 3
2R (TN) LR E & ; HgEEhsr.
TR AR B il %E F) EDTA A vk; 45, BT
e H EDTA 785t ik 8 8 e K Ja O
Peo BRI RN 2 kS IR (R L
Mr (8 =) ) (#+H, 2000) #H17. KK
A EEAAE B LER 1,



BB, S8 AN SR ATV P TOHLAR e R s i 1 23 A Rk

I RS S A T

Tab.l Physico-chemical properties of soil samples
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S; 14%%;:‘:)9,;21‘};\]? 7.00 8.15 0.18 0.48 1.35
S 14%%;309,(;352"5 10.15 8.23 0.11 0.29 1.60
S5 14%22308,;59%;3 16.08 8.63 0.14 0.24 1.60
St 14%%;35;3;;5 34.74 8.56 0.10 0.23 1.60
S7 2%%231%24%;? 70.37 8.07 0.26 0.33 1.53

1.3.2 il ab 3 5 504

% JH OriginPro 8.5 il Excel 2010 X {4 #E47
Bl i BEANRIE, SPSS 17.0 Gt ik kA7 )5 2%
438 CANOVA ) | TR RSB L T abr. T
Vo P TE AL A5 1) HCO, & it FCOS & 4 Jin
5,

2 FERE5HH

21 AEEHELEFEELTIHRESERES

HES

EE A I T IS I o6 S 28 = @ O T R 6o W R 7
(SDIC) & HAHREEm, B R/ MY S, +
HE (EC=1.69 mS-cm') SDIC V¥ & EHEEH, N
09465g-kg", S, 5 03285gkg ', S, H02585gkg ",
S, N 02119 g-kg', S; H 0.1527 g-kg', S¢ K
0.1488 g-kg ', S, # 0.1432 g-kg ', # {k |- SDIC
EHEERI N S>S,>8,>S,>S:>S>S,, Bl
HL BTG K, AT M L T 1 & 1
W )N

A 2R A TR (SDIC) & &Efr
2R (K1), 76£0—100 cm H3E5IE T, KA
FHEREEINTE, SDIC 5 RS Seil N HE i
A, 0—50 cm TIE RN TETCHLAR & 5 WK
T (p<0.01) 50—100 cm +-3ERATHEIETCHURR & 5
S, 13 0—50 cm SDIC -3¢ £ 4 0.8633 g-kg ',

50—100 cm [ F 34 & &k 11130 g-kg ', Wl T
29%; S, Sy Sy Ssi Se. S, ArulEEHNT 28%. 1%,
1%. 27%. 22% F1 15% .

TR LR S B
Soil dissoved inorganic carbon content /(g-kg™)
0 0 0.4 0.8 1.2 1.6 2.0

ME
oy .
=5 S,
= o
= —— S,
[«
A —+— S,
S,
—— S,
—— S,
——S,

K S,. Sy sy Suy Sso Sev Sy ZrAAREI S it L,
Si, S5, S5, Su, Ss, S¢ and S, represent different saline-alkali soils
respectively.

ES IR [ et n = e = 1 Ry /o[ K e wi N g ]
Fig.1 Profile distribution of dissolved inorganic carbon
content in different saline-alkali soils

FE 2 1A, S Eh X T s T Lk i
HAFTEE S, HSRR/ S, LIERTE TG
PRGBS, o 11.9652kg, S, H 5.3914 kg, S,
H3.5113 kg, S, 4 3.4195 kg, S, N 2.4161 kg, S,

DOI: 10.7515/JEE182032



352 M BRIP4 9%

Jy2.4586 kg, S, Ky 2.2980 kg, I PR,
CIREES /00 R (7w 0 N 3 2 NI SRS I 22 & S 3 R 73
T2,
22 AEEHEFEREBFIESH

HE 3 AlAl, ISR TS A
ISENR B o R K S, T B Eh i fey
H15.65%, Hrp g B 4.26%, FE TR
oM 2.13%, BEETEEN 1.21%, FRRREF
oA 8.05%, HLFHRAg/NGY S, B RS ERE AR,
H3.62%, HESET RN 1.87%, HE T RE
4 0.88%, BEEF AN 0.53%, BRERHR RSO
7 0.34%, MR RS OES, B
Ny R B T SR AR

AR L ERER RS H Rt AEEs (K
3) o FE0—100 cm + 5| H7, #HILE T FEH
HEHEBWO D, S Ca® K Mg™ il
SOy FZAEHIMMGTE 0—30 cm K2, HEEM
b7 AT B 60% . 68% . 64% Fil 76%, 2 M5
SRINFRNE, EHERIE TN Ca™ | SO K,
S By B R Y 27% A 29%; K

WET R
Calcium ion content/%
02 04 06 08 10 12 14 16
0 T T T . .

* ok k * ok * ok k *kk

LA
Soil depth/cm

BE T AR
Magnesium ion content/%

0 0.1 02 03 04 05 06

0 - T

ok kK ok K f * * ok ok

204

g HH
S 40 -,
@ 5 - S
®g /- 2
1= 601 -8,
& -5,
801 S,
> S,
100 al -8,

Mg™ i/, PR A B B AR 13%
A 7%
20p

—
n
T

he

wn
T

¢ d

ﬂ ’_fl;‘ ’_‘f_‘ ’_%—‘
S, S, S, S, Ss S S
Aol #h 1
Different saline-alkalia soils
AN NG St 3R AN [R) B 55 ik A ST P T AL A 22 5 W
(p<0.05) ,
Different lower case letters indicate significant differences in soil dissolved

BRGNS
Soil dissolved inorganic carbon reserves/kg
S

[

6 7

inorganic carbon storage with different salt contents ( p<0.05).

K2 IR ICHURR ff A R & i i o 3
Fig.2 Change trend of soil dissolved inorganic carbon
reserves with different degree of saline-alkali

W T

Potassium ion content/%

0 02 04 06 08 10 12 14
0 . . : :
5
25 -
#®5 ~S
= ——
A -~ Si
- S
> S,
-8,
RIS T &=
Sulfate ion content/%
0 1 2 3 4
0 T T T T
20 1
5
I'E % 40 1
#2 60
-3
A
80 1
100 -

* IR DIEZ AR TR R (F TR p<0.1; ** FIR p<0.05; ** FIR p<0.01) .
* represents a significant difference in salt-base ions among soils (* represents p<0.1; ** represents p<0.05; *** represents p<0.01).

K3 s AR e
Fig.3 Profile distribution of soil salinity

DOI: 10.7515/JEE182032



HEL, .

23 HEAAMTEGR, HEREE TS RN
BRI S
3 pH FIFL 3 EC J2 52 Wi £h i 1 e o bl ok
R T E R EZR R, 408, AREE
R T HERY IV ETCHLIRF- 48 5 BB EC M 4

L Mo s 3=0.94-0.04x-+3.56x"
2o 2 <
wED 05 R=0.83, p<0.05
S
5% % 0.61
=
=328 04r
%5 5
F==2 02t
o 8 §
O 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80
BEE EC
1.0
Q ¢ E
ST 0.8 y=-3.87-0.5x
Eﬂ gnfb R=0.17, p>0.05
EETS 06f
=3 E
RZE
25 3 L
£ 20 04
wi s {
== % 02} i
38 i
O 1 1 1 1 1 1
80 81 82 83 84 85 86 87

pH

R - T VA LR e 5 T 03 T 4 R

o/ (R=0.83, p<0.05) (Kl 4a) , K pH [y
hnmsEn, (HEHAEE (R=0.17, p>0.05) (A
4e) 5 FRFER OV F at bl EC 1Y 0 2 2 PEXS in
(R*=0.85, p<0.05) ([&l4b) , Ffi pH 3G mimissl,
AR (RP=0.07, p>0.05) (&l4d) .

w
=

3=0.69-0.03x
R'=0.85, p<0.05

N
w

B E
Average ion content/%
)
=)

0 10 20 30 40 50 60 70 80
BT BC

N
w

$=12.02-1.28x
R=0.07, p>0.05

80 81 82

g
=

BT
o

Average ion content/%

—
<
T

051

83 84 85 86 87
pH

K4 EHERTEPEICHURR . LR 15 BRI AR A 2B

Fig.4 Correlation analysis of soil physical and chemical properties with soil dissolved inorganic carbon, salt-base ions

3 itig
31 TEVMARNULRSTESRENXARE

E S fHHE

AR RF, AR &% (S,—S,)
Bl LR ABG , CRTVA MO L 1 S
N, RIA S,>8,>8,>8,>S:>8>S,, fE—E +
A I a l SO 008 g 1 w3 N2 (Y EE I 17
gerpargs AU (EAERILEE, 2009) o Ehig
HHEEHON CO, WA MEBEAR 1, 7E CO,(2)-COL(aq)-
HCO,(aq)-CaCO4(s) TG #L Bk - fif Hr, CO, ¥k i
m, BSRUEPE A B8, B RCE £ SDIC;
R, R L, SR 9] A
WEAT, T RUR TEHLRR AR N AR /D, 8 I B 5T 1 3
AR CHLER -3 & B 5 BC., pH 2 [8] 1 AH 56
(E4), ATLUA H 30T v AR -3 % &=
5 EC £ i % 71 M ¢ (R’=0.83, p<0.05) , % H

38 BC s, S5 nl s ICHLAR g R A, 1
TSR A E R AR YA TR O
B84k (XA B4, 2013) o AEF5E 7 Fhfikid 4
B¢ pH (HAHE, ARfLIERIN, HHERTEE Mo S
pH [HZ A AR EMEAR 2 (R°=0.17, p>0.05) .

AN [) - 98 R 3 T M TO AL 5 i 7 Ak 2 e
NG, AE 0—100 ecm | EFEH KN 0—50 cm 1
EERET 50—100 cm + )2 &, B SDIC %
SAETIETZ, T RZ IR R T,
HTCHLRR £ R 5 KRz shai R BBR IR SR, ToHl
oy 2 2 B Ak, MR 2 3Rz ekt
B2, B, SoTE TR S R RE
(WEMER4, 1999) o 1 HLE R 2 A7 AE 1) R M
G, KOTSRSy v MR TR EL I A M
T, BRERERVA AR ) F s RS At R b 2535 Wi ve A
AR VERIR SR L S g, e R

DOI: 10.7515/JEE182032



354 HOERIRIE 24

m B 255 (XBE =5, 2017) . AWt5EdEi,
RJZ T KA 25 | TCH LA 7 5 7E 1 B oA A
SR FEERE, M KRERES TR R

HBL R A (EENISE, 2013) o WEREXAE
oA AL Tk - T 2RI A, KSR 3
BT ERK O L MR KA K O L
W 1—2m, HIF/KRAEE (RS, 2008)
HF HCO;, COY RBG Tk, WGk, M5
bifi -3 K o3 0] T s 8 K AR RS, T K RS
RIS, 2 R ER KA i T s 1 T pL ik
THERE.
32 tERESTFEIESHENXAREF®

S FFFE

AR ERE], ARSEhE 11 (S,—S,)
R SRR LR A, BRI
IR S B, WS R S
Yo a5 EC, pHZEAAMHEH: (Bl 4) , AL
Bl IEREE PSS EC 2 B E B
(R°=0.85, p<0.05) . +3EA SR m i+
HOR A& &, BC G, R EIEpr &It
TR, SR EEOR, THER S AR ARAE S
e O 3 S N i e = A P s = A
A MBS T i % & ( Zamanian et al, 2016) . 1
B P& S pH EZ R A A 122
(R*=0.07, p>0.05)

ANTA] - SRR B A R L B B i VR R IRB
W, RICABRFRRNE ., LIRS
i NG 45 By 52 B I AR 3 THT 1) WA RS AR A2 8 R Pk
LR S AE L. AW E BR DA K
Wi VE 2 (e 5%, 2007) o FRETH
X S Ehatm, WAERBEIIR ™ E, &
AT, M FRZE A VE ARG, H R K A8 2 - T
Wl HIEER A B, BEERMEUK T ZE L, H
K )z Rt B v A A R A R B
STETIERZRE, RECCHMEE S T
W (R, 2010) o LHEK XL 5 52
R, HHOK MBS N e H Iy b
oA 25 5, s madh o A PR g S, 2012;
B, 2014) o T H R RS R e 1A A
B R o R v A B AR 2 i X )
( Jobbagy and Jackson, 2001 ) . ZR#F57H +4EER
FBF & i SO; >Ca’ >K' >Mg™, 1E# i 4>
A VR R R R ) 2 R

DOI: 10.7515/JEE182032

4 it

(1) ANFEEEEELEE (S,—S,) RFH TR
B LT S 1 TC LR T34 B i RGBT
TR BE IR T 5 1 JC ML 5 1 S/ N s 3, 3=
WMBE)ZE 0—50 cm F/b, )2 50—100 cm 7
R R b R TR 6 i bl
SRR IR

(2) AFEEEEEE (S,—S,) HEETF
et P R AR 3 T s A - SR B A i R R
EEFHREEED, BARENERRME. PR
X o + e Eh JL B T4 AL Ca®' . SO A, K|
Mg™ K2,

(3) E3ERAPETHLR & 5 EC 2 i
X (RP=0.83, p<0.05) , 5 pH JC i & M %1k
(R’=0.17, p>0.05) ; #HEE FFHFEYE EC
S IEASE (RP=0.85, p<0.05) , 5pH LR
AN (R?=0.07, p>0.05) .

S ik

¥z, EER, 456, 5. 2017, FFBRAEFRA T 5 X -1
AP TEHUR A E R (). K £ ARFFR L 31(1):
254-259. [Deng CY, Wang Y G, Niu Z R, et al. 2017. Effect
of reclamation age on soil physicochemical properties and
inorganic carbon in arid area [J]. Journal of Soil and Water
Conservation, 31(1): 254—259.]

TTOB, RSEF, XN, A5 2016, B HUKR G M R G LR 2
N LSEAT LR . TOHURK SRR T R OCHE 0] 2R F)
4 ,37(4): 1516-1522. [Gong L, Zhu M L, Liu Z Y, et al. 2016.
Correlation among soil organic carbon, soil inorganic carbon and
the environmental factors in typical oases in the southern edge of
Tarim Basin [J]. Environmental Science, 37(4): 1516—1522.]

FRAZREL . 2010. LRI B TR S H S R PR R R 1Y
W AL [D]. #% : PEALAHMBHERAE . [Guo Q E2010.
The response mechanism of soil salt ions transfer and diversity
rule to environment factor [D]. Yangling: Northwest A & F
University. |

O, EE, THA L F 2016 TR RIXKH L1k

i B T AR FEAEDTIE (9], LR, 53(6): 14331443,

[Guo Y, Li X L, Wang X J, et al. 2016. Profile distribution of soil

inorganic and organic carbon in farmland in arid and semi-arid

areas of China [J]. Acta Pedologica Sinica, 53(6): 1433—1443.]

oM aE, R A0, %L 2016 NSEETITESHE X OR[F R

BREERE B T S I v R (9], AP EER GRS , 36(1):

249-260. [Li X, Jiao Y, Dai G, et al. 2016. Soil bacterial

W



BB, S8 AN SR ATV P TOHLAR e R s i 1 23 A Rk

community diversity under different degrees of saline-alkaline

in the Hetao Area of Inner Mongolia [J]. China Environmental

Science, 36(1): 249-260.]

E, EER, B . 2016, TR “WE" 1Y HEEICHL

WRWESY (0], £ BE5#41 , 53(4): 845—849. [Li Y, Wang Y G,

Tang L S. 2016. The effort to re-activate the inorganic carbon

in soil [J]. Acta Pedologica Sinica, 53(4): 845—849.]

M, SRR - KSR, MU HFER - J5 738 . 2007,
iR WAL X L 3R 7y B 1 A A ) AR SRR (J]. K £
e 1F WF 75, 14(6): 189—192. [Lin J, Ainiwaer-Maimaiti,

L

Dilibaier-Sulitan. 2007. Spatial variability of soil salt ions in
Xinjiang salinization region [J]. Research of Soil and Water
Conservation, 14(6): 184—187.]

XIS , EEN, Z/8E . 2013, TR G AT TCHL
I 25 [ A3 AR RFAE [J]. 288 #7%d , 32(10): 2539-2544.
[Liu LJ, Wang Y G, Li X Y. 2013. Spatial distribution pattern
of soil dissolved inorganic carbon in an arid oasis [J]. Chinese
Journal of Ecology, 32(10): 2539-2544.]

XN, Ak W, FRAME , 45 . 2014, TR e FE R R IETHL
Bt ik 23 6] O3 S AR AIE (D). 22571 , 34(20): 5953-5961.
[Liu S L, Lin L, Guo X W, et al. 2014. The variation feature
of soil inorganic carbon storage in alpine grassland in Qinghai
province [J]. Acta Ecologica Sinica, 34(20): 5953—-5961.]

Tl 2014, A [ A A R P R i - 8 2070 1 1
AR 0] Lol S5 F5 R, 34(1): 4-5. [Ma Z C. 2014.
Distribution characteristics of salt ions in saline soil under
mulch drip irrigation in different planting years [J]. Agriculture
and Technology, 34(1): 4-5.]

BT, EER, B, 52016, FHEN T 5 IXRE
TeHLBRAFE M [1). 2E877%d4 , 35(10): 2714-2721. [Niu
Z R, Wang Y G, Deng C Y, et al. 2016. Effect of tillage on
inorganic carbon in upper soil profiles in arid zone [J]. Chinese
Journal of Ecology, 35(10): 2714-2721.]

ARG, R OB, KR, 452015, TR Lk LA R 4
Sep MR 55 AE 2 K R I PR K (0] A Al B L 48(23):
4607—-4620. [Pan G X, Cheng K, Lu HF, et al. 2015. Sustainable
soil management: An emerging soil science challenge for global
develoment [J]. Scientia Agricultura Sinica, 48(23): 4607—4620.]

WEARS . 1999, o [~ 5k b DX A 498 % A P iRk % HL A ki
MR GERREER PR S )], B R KR, 22(1):
51-57. [Pan G X. 1999. Pedogenic carbonates in aridic soils
of China and the significance in terrestrial carbon transfer [J].
Journal of Nanjing Agricultural University, 22(1): 51-57.]

TR | B AL, 230k, 45 . 2014, Yl LR ER)2 R WL AN
TeHURRE T Bt A (0. T RIS | 28(5):
97-102. [Song Z F, Duan Y M, Luan W L, et al. 2014. Spatial

distribution of organic and inorganic carbon and estimation of soil
carbon storage in surface soil of Hebei Plain, China [J]. Journal of
Arid Land Resources and Environment, 28(5): 97—102.]

TARID, ok e, i R, AF . 2009. L AR ASRIER BRA S
LI E MR RHIE T ], TR X IS H 5, 23(5):
133—137. [Wang Y S, Zhang Y, Xie H, et al. 2009. The analysis
of characteristics of the soil microorganisms in different saline
and alkali environment in Aibil Lake Wetland [J]. Journal of
Arid Land Resources and Environment, 23(5): 133—137.]

FEN, EEE, 2 E. 2013 PR R A H IOk
Ay AR ESAE (0], X H P, 36(4): 631-636. [Wang
Y G, Wang Z Y, Li Y. 2013. Distribution of inorganic carbon
composition in saline-alkali soil profiles [J]. Arid Land
Geography, 36(4): 631-636.]

VPRRIE , BEPEHTRLRE - AROE L 5k K, AR 2012, R[EIZETY
TH T - R 2] A = A PN S SR 43 B 75 )AL
BRI [J]. LA FI5 | 40(25): 12568—12571. [Xu Y
Y, Taxifulati-Teyibai, Zhang F, et al. 2012. Spatial variability
of salt ions in soils in oasis of delta of Weigan River-Kuqa
River in different seasons [J]. Journal of Anhui Agricultural
Sciences, 40(25): 12568—12571.]

Wt BAE G, T EIM, 45 . 2005, PY5E A X R AR 1
PIIRIER S SOE ML A [J]. AISE AL AF417 (H
AL ), 26(3): 44—49. [Yang T T, Hu C Y, Ding G D, et al.
2005. Types and recognizing system of saline-alkali land in Hetao
irrigation district [J]. Journal of Inner Mongolia Agricultural
University (Natural Science Edition), 26(3): 44—49.]

A gL AL NIER 5 2014, HIERIER BT (1],
AERSFR L 34(17): 4829-4838. [Yu J, Fang L, Bian Z F, et al.
2014. A review of the composition of soil carbon pool [J]. Acta
Ecologica Sinica, 34(17): 4829—-4838.]

SR, BB, 35 4, 45 2008, TS X SR A Hb T MR il
BERERIRITE [1]. ATSE 4 RO FIFE , 34(2): 25-27. [Zhang Y
P, Hu CY, Dong Z, et al. 2008. Choice of forestation tree species
in saline alkali land in Hetao Irrigation [J]. Journal of Inner
Mongolia Forestry Science and Technology, 34(2): 25-27.]

Jobbagy E G, Jackson R B. 2001. The distribution of soil nutrients
with depth: Global patterns and the imprint of plants [J].
Biogeochemistry, 53(1): 51-77.

Sahrawat K L. 2003. Importance of inorganic carbon in
sequestering carbon in soils of the dry regions [J]. Current
Science, 84(7): 864—865.

Zamanian K, Pustovoytov K, Kuzyakov Y. 2016. Cation exchange
retards shell carbonate recrystallization: consequences for
dating and paleoenvironmental reconstructions [J]. Catena,
142: 134-138.

DOI: 10.7515/JEE182032



