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TEE ., LHEERRA ™ E R 1 b PR R AR B SR, AT BN S B X 3 FhEh R 0 [S1.3hib 10, §
AR (EC) 4.80 dS-m ™' S2 SRR LI, IS (EC) 2.60 dS-m ™'y S3EEEERG 1, R AR(EC) 0.74 dS-m ™' . A
FH RS I R S A SRS LU AIF 5% ik - 3 PP e ( CHL ) WSO A, 5 SR 3R I, SR Eh AR 1 1 498 CH, MR R A A7 70 B 35 25
5, 2014 FFAEKFE(F=18.0, P<0.001), 2015 4F4E K (F =23.6, P <0.001) fil 2016 4FA: K F(F=28.4, P<0.001). %
FE R T CH, RFW M iRy, b 0 SRR i e Ik, B SRR B N e, I CH, SRR FRAR. R 2 b+
e CH, 2FURISCETE 2014 ~2016 4 3 MK FE(4 ~10 ) 4510 150. 0, 119. 6 f199.9 mg-m ~*; FEFELIK + 4 CH, RFEUK
Wk Fe AR B ER 1 3 HIREAR 27 % | 28% F1 19% 5 b4k +35 CH, RFU i bR BE L T 13343 IR A% 35% . 35% F1 53% .
TURA TR, $hH 4 CH, WG 5 3 EC MBUYAESE — F UM E T AR D5 ), 3 EC #GE, CH, TR IGHE 2
ik, L3 SR EC RIS EhN 1% CH, WS+, MCREr 28 -0.8809 (P <0.01, n=9).
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CH, Uptake in Different Saline-alkaline Soils in Hetao Irrigation District, Inner

Mongolia

YANG Wen-zhu'*, JIAO Yan>* , YANG Ming-de’, WEN Hui-yang’

(1. Water-saving Agricultural Engineering Research Center, College of Chemistry and Environmental Science, Inner Mongolia Normal
University, Hohhot 010022, China; 2. Inner Mongolia Key Laboratory of Environmental Chemistry, College of Chemistry and
Environmental Sciences, Inner Mongolia Normal University, Hohhot 010022, China)

Abstract: Soil salinization poses a great threat to sustainable land use and the limitation of greenhouse gas emissions. In this study,
three saline alkali soils, saline soil [ electrical conductivity (EC) 4.80 dS-m ™' ], high saline-alkaline soil (EC 2.60 dS-m™") , and
low saline-alkaline soil (EC 0.74 dS-m™") in the Hetao Irrigation District of Inner Mongolia were selected as research plots. Field
experiments were conducted to study the uptake of methane (CH,) in the crop-growing season ( April-October) for three years (2014-
2016) using the static box method. There were significant differences in the soil CH, uptake among the soil types in 2014 (F =18.0,
P<0.001), 2015 (F=23.6, P<0.001), and 2016 (F =28.4, P <0.001). The uptake of CH, by the soil decreases with
increasing soil salinity. The accumulated CH, uptake was 150.0 mg-m >, 119.6 mg-m >, and 99.9 mg-m > in the low saline-
alkaline, high saline-alkaline, and saline soil in 2014, respectively. The cumulative uptake of CH, was 27% , 28% , and 19% lower
in the high saline-alkaline soil and 35% , 35% , and 53% lower in the saline soil than in the low saline-alkaline soil in 2014, 2015,
and 2016, respectively. Redundancy analysis shows that the projection of the CH, uptake flux and EC of saline-alkaline soil are in the
positive direction, and in the opposite direction to the first principal component axis. The higher the soil EC, the lower the CH, uptake
flux. Soil EC was found to be the key factor controlling the uptakes of CH, , with a correlation coefficient (r) of —0.8809 (P <0.01,
n=9).

Key words;saline-alkaline soils; different saline-alkaline; carbon sink; CH, uptake; electrical conductivity
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1.1 WFFH XA
5T XA T N S8 o T X e BAR R PR ER A
I X —— SR R B, % M Ak 3R Y

vl E i TR R TR, JE TR KR
PEZ A, DIAEF-34 H BRHECA3 202 h, 4FF3
SARTE 3.6 ~7. 3Cu I NS4, $5e e FH A (A i i
JE3 ok 38.9 Fl —36.5°C, KFRMIEAE 120 d A&
i, YRR & 200 ~ 260 mm, 4Rk &
1900 ~2 300 mm.

ISR I T A AS [ R R B 3k A R
T (S1: kb 4%, EC 4.80 dS-m™', & &
1.69% ; S2. 3 JEELH +4%, EC 2.60 dS-m ™", #h%F
10.83% ; S3:.FEEMIE, EC0.74 dS-m ™', £k
SR 0.12% ), HHEERL A AR LR 10 ST,
S2 il S3 5T b 2 [B] FE 5 K 24 500 m, 4SSN
WeEEAAR], BRI 5 hm? ST 3
AEE, BAEE SR 100 m x 100 m, +HEE
S AERAL R PE UL AR 2 ik 3.

R MEEAE 6 A#FD, 10 Ak, BAEMBEEY
FIR ML AL bl it JIE o 288 . I it A B R — 4,
B AR K. MRhE A, ) H 28R T A it
AR R 100 kg-hm >, 38 AR i A B & & 200
kg-hm =, Jg R F A2 R | P, K AL & DL
Al FH ()5 PR G 5 24 b A FE 24 7 1 L 70 A8 B it
AH—F, AAbFAATE.

F®1 TESUHRIEE

Table 1 Soil salinization classification index
B RER TR I T RO /% e
T HHHLX E[EE R s R Ht s
ST STk HCO; + CO3~, Cl-, Cl- - S0%-,
0.1 0.1~0.2 0.2~0.4 0.4~0.6(1.0 0.6(1.0
PTR, TRX < (1.0 >0.6(1.0) 803~ -Cl-

UK

<0.2 0.2~0.3(0.4) 0.3~0.5(0.6) 0.5(0.6) ~1.0(2.0)

1.10(2.0) SO~ . Cl- -S0%?~ S0}~ -Cl-

1) AR S Eh A B BTSSR ; 2)  + MAURMFER S AR, ¢ - UR—Fr R SR, R SRR

x2 IRXARAHEBRELESHRNRESB %

Table 2 Soil salt content in the different soils at the study site/%

-4 K+ Na* Ca?* Mg?* S02- Co3- HCO; Cl- SNE NN
S1.#hfb 14 0.015 0. 400 0.073 0. 054 0. 740 0. 000 0. 051 0. 360 1. 690
S2 . Bk b A 1 458 0. 006 0. 120 0. 083 0. 045 0. 390 0. 000 0. 048 0. 140 0. 830
S3 . R b A 1 4 0. 002 0. 009 0.014 0.005 6 0.013 0. 000 0. 064 0.010 0.120
R3 TEHEBEZELEELEED
Table 3 Physical and chemical properties of the different saline-alkaline soils
By ey P P e L% Bk %
S1 1.10 0. 09a 14.12 £1. 16a 1.70 £0. 05ab 51.12 20.31
S2 1.16 +0.01a 15.38 0. 83a 2.14 £0. 18a 56.25 26. 34
S3 0.78 +0.03b 10.31 £0.28b 1.39 +0. 06b 63.36 32.06

1) [RIBNAN R /NG g 38 AN [a) i Rt 2 - HJE ] 22 53 .3 (P < 0. 05)

1.2 SHEERESE
2014 4E 4 F ~2016 4 10 H, FIEAREIE:
AT HEFANEAT AR, A PR 0.5 m x

0.5 mx 0.5 m. [a] HZEMFITHE 50 cm, R 30 em.
REEFAEAEAT L, AR B RS, AR S [R]
14 07.00 ~10.00, H#E+H: =381 100 mL S48
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MCRAERE B0 RFE LT AZ) 100 mLL, BRANTARRAERT
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FREE 39 RAERT ] 20 min, 7 ~9 A4 10 d R4 1
WA, 4 Af10 A RE2 K, BAELZRE
3 AN E R ARFE L AL AR AR €35 (Agilent
6820D A IEAL, ) T AT E S AT A
PR RAEFA I 5 AR CH, TR A ECFIAR X . 1)
SFAEMBRAFRL (0, 5, 10, 15 F120 min) 47 2% M
9, ATf5 8] 1 cH, WIGEF. RIERES . K
U B A R SRR WA R BE AT CH, 4T
B, 53 A CH, Wm0

1.3 HHORERME

RAESARTR AR NAE S em, #5100 em 45
KETIE 7~9 A 10dRET IR, 4 AF10 A
TR 2 K. ARG E e A-F N H
“STIRHURE, HERE 10 ANEE AL, SRR IS
RA, BAREAE, A 4°C KA, AP
2% . NH, -NFI NO; -N E45brilE. H3EE R
FEI A2 A (WA 40 HI98501 R BEM /e A3, ZAH]) 3 /K
43 : TDR 7K 431 %€ 1 ( SPectrum TDR300 33 7K 43 ]
AL, FHE); EHEH HLEK (SOC) : TOC LI &
(Picarro TOC-CRDS, E£H); TELE(TN), 1
BASA(NH] -N) | A (NO; -N) « Fsh 44
JE (Futura Alliance #EZL 8N 40 H74X, EE) ; L1
pH: BN, EC. B A HBMEE,; HIEEK (p) 3
T RHESH U R R AR
(COY™) | FERRFRAR B F (HCO; ) N7 FH H AV % E 3%
M5E ; WEF(Cl7) | BRI E (S0 ) . s+
(K*), 1B F(Na"), 5 F (Ca°" ), BEE T
(Mg®* ) il FH L B A5 45 5 -1 BT 3 A 22 (ICAP-
RQ HUEHE G 55 B AR, FEE).

1.4 BtHE %

CH,, WGl 2 1 CH, W 053 R 1354 X435l
m= (1) ~ (2) FiR>
(M.PT,)
(VoPyT)
KX, KA CH W liE &, 546 RK
pege (m*+h) ~'y HONESKEREE, 008 cm; M,
R E AP E R TR, AL g mol T V) bR
HERAST CH, MEERIREL, BN A Lomol ~'5 Py A
Ty 73 WAFRUEIRES T B R ARSRANRLEE | A7 5331
S Pa FIC 5 P AT 43 3120 SR A 5509 52 B KR 5
RS, B2 000 R Pa FIC 5 de/de S RAERS CH,
MR B B R ] AR AL g RE A T e RN R x
107%; ¢ BYBALT R h.

K = H x

x (de/dt) x 1000 (1)

P = (de/de) x (V,/W.) x (M/M,) x
[T,/(T, +T)] (2)

o4, P CH, WH# R | ng- (kg-h) ™'; de/de
NI EI B SRR N CH, B vk B A8 e it v, 48
RSN 2 [ AR, mL; W, N HRER R o;
M, F/R CH, WIAEXT 73 i, 16.04; M, RirifE
RET Imol TARMIAR, 22.4 L; T HIEFHR
BE,C 5 T oAPEIREE, 273C.
1.5 BdEgitirtr

B b FEAH] R Sigmaplot 13| OriginPro 8
Fl Excel 2010 34, B ZE J5 25781 (AVNOA) il
JH SPSS 22.0 ( SPSS Inc. , Chicago, IL, USA) 434t
CH, W ie 2 5 b 25k, AHOC 23 B Fag A0 (1] 4341
TR EXT CH, WIS TR A AFF 5

2 HREH

2.1 RAREMEEKZEL

2014 ~2016 FHEHAE4 ~ 11 A, KHFHIR
JERBIEAR -, 4 AR RZEH T
=, 7 ~8 A RARE RS S E, B T 06 2218 %
i, 3a T RABEKAFEZESR, 2014 ERFKERZ,
RE K AT B 1o, 2016 AT R K e /D 8 T AT 3R A A1
(K 1).

2.2 N[EFLBRFLEE 3 CH, Z=5 MW i & A 2
U e

2014 ~2016 4F 3 MEMAK 2, 3 FhAS [F]EE 6
AR 3 (ST, S2 A1 S3) CH, Wl & 2= 15 128 1k
2SR, W+ cH, WlkE &4 (E 0. 001 ~
0.108 mg-(m*-h) ~', CH, il & 2 ffH, F£HILm
TR KA CH, M. BEEMARKET, 3 FiARE
RORREE L HEAE 7 A A8 A Xy B W A i,
2014 4F f% KA 0.271 mg-(m*-h) ~' Hl 0.201
mg-(m’-h) ~'; 2015 4F 0.199 mg-(m’-h) =" F
0.234 mg-(m’+h) ~'; 2016 4 0.292 mg-(m’+h) ~
F10.261 mg+(m’-h) ~'. WirE4~6 ALIK9 ~11 H
CH, W ISGE 345/, EhAk 3 S1 AR fhia #4722
JCHA B I 04 H B, 2014 ~ 2016 4FE CH, W i i K
{0.058 . 0. 118 F10. 113 mg- (m*-h) . #A4K
2 S1 #hfb + 18 CH, WGHE &5 A1k S3 52 A Eh i 1
HE CH, W ici st e (81 2).

S1., S2 1S3 43 CH, ZFIE 2014 4E4F
PWHEKZE(F=18.0, P <0.001), 2015 4EAEY A K
Z2(F=23.6, P<0.001) fil 2016 4FAEY A K 2= (F
=28.4, P<0.001) WFfE R ¥ 22 . RIEEHMW L
1S3 () CH, R i, #hik +3€ S1 19 CH,
SR AR, B IR B BE i, CH, B
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Fig. 1 Variations in the temperature and precipitation

for 2014, 2015, and 2016

WIS A, 2014, 2015 12016 4E/EY A K 2 (4
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Table 4  Physiochemical properties of the three soils with different saline-alkaline content
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