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Coupling Effect of Salt Dynamics and SOC Changes Before and After Irrigation in Saline-

alkali Farmland Under Straw Returning
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Abstract: Soil salinization is a main obstacle factor restricting farmland fertility. In order to explore the coupling effect of salt
dynamics and soil organic carbon (SOC) accumulation in salinized farmlands under straw returning and screen out the best straw
returning amount, the salinized soil of Tumochuan in Inner Mongolia was taken as the research object, six different amounts of
straw returning treatments were set up: 0 (CK), 2 100 (ST1), 4 200 (ST2), 6 300 (ST3), 8 400 (ST4), 10 500 kg/hm? (ST5). The
dynamic changes of soil salinity and SOC before and after irrigation and the coupling relationship between them were analyzed.
The results showed that: 1) Long term straw returning increased SOC content in the 0-30 cm soil layer, with an average increase
of 10.0%-35.3% compared to CK. Irrigation also significantly affected the distribution of SOC. After irrigation, SOC content
decreased in the 0—30 cm soil layer while increased in the 60-90 cm soil layer (P<0.05). 2) Adding straw effectively reduced soil

salinity. Different rates of straw returning significantly reduced the content of water-soluble anions in each soil layer, especially in
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the 30-60 cm soil layer, HCOj; content under straw returning treatments were 85.2%-96.7% lower than that under CK (£<0.05),
but the content of water-soluble Ca®' increased significantly. After irrigation, salt ion contents gradually decreased with the
increase of soil depth, and the cation exchange capacity increased in all soil layers. In conclusion, straw returning is beneficial to
carbon sequestration and salt reduction, with the best effect under straw returning rates of 8 400 kg/hm* (ST4) and 10 500 kg/hm?
(STS). It is worth noting that although irrigation can promote the leaching of salt ions, it also can significantly change SOC

distribution in different soil layers. Therefore, the effects of irrigation on salt transport and organic carbon accumulation should be

comprehensively considered in the practice of saline-alkali soil improvement.

Key words: Straw mulching; Salinized farmland; Soil organic carbon; Irrigation
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Table 1 Determination methods of soil physiochemical and salt

indexes
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KH Excel 2024 XFEdEsE1r 0020 % B, B
SPSS 20.0 XA [FIFEFR#EAT HLE 3R 7 224387 (One-way
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AR, WEMKFN P<0.05. R Origin
2022 #1724l
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FRA AR PE TN 5 S ik, P35 3.3% ~
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Fh A A FFA FHAL PR SOC &5 CK AbFRA LG
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JZHT, ST4 Il STS 4b#i5 CK ML SOC Frimth B
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30 cm )2 ST4 Fl STS Ab#E5 CK AbEELAH LI T
25.9% Fl41.4%, C/N FRILNFE 60 ~90 cm + )2 ST3
AbFRE) CK AbFHAH b i E 30 T 62.4%

P 1 AT it RS FRRE IS A A M 45 )2 K
&, Hrh, #EKAT, 7E 15 ~ 30 cm )2 ST1 Al ST2
AP CK AR L2350 23N T 27.5% . 26.3%.

w2 AT%n, #EK)S, 0~ 15 1 15~30 cm )2
SOC it LU /K T 43 51 0 AR T 7.3% 1 53.0%;
30 ~ 90 cm 1 JZ SOC & & SHE/KFIAH EL 3 B,
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TN & 5HKATH e R ke s, Bk 0 ~
15,15 ~30. 30 ~ 60 cm )24 51 @ Z i T 30.0% .
55.7%. 60.6%; C/N FKIHN 60 ~ 90 cm +JZ 5K
FIAH L 38N T 48.4%, HiAy )2 SR AT HE Yy
WE R, FEIE 98 39.2%., 141%. 57.1%. %+
2 HES K B KT BN T 18.2% ~ 85.2%.
22 BATHEGTEKNELESESBETFESE

T

& 3 Al 1, REFFIAS N T £ Ca™ L Mg™
e, HARRMA, 76 30~60cm 12, 5 CK
AEFHARLE, ST, ST2 AbHE R Ca® #8431 w25 38 hn
150.7%. 114.7%, ST1 AbFE R Mg™ & i 55
2.3%. 45 - JZ B B At RS AT )5 Y 3R
fl#a%, Hrp, 76 0~ 15 cm /2 ST2 H1 ST3 &bt
SO; it CK ALFHA L B PR 22.6% i1 23.0%.

M 4 v, BEKET, AFT)ZE K SEE ~
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Table 2 Contents of SOC and TN, and C/N ratios before irrigation in saline-alkali farmlands under different rates of straw returning
1:)Z(cm) i CK ST1 ST2 ST3 ST4 STS
0~15 SOC(g/kg) 7.73£036a 839+0.34a 829+ 1.46a 849+0.68a 841+0.87a 8.63+0.50 a
TN(g/kg) 0.76 £0.02 a 0.78£0.08 a 0.74+0.12 a 0.82+0.10a 0.85+0.08 a 0.82+0.09 a
C/N 10.15+0.28 a 1091+ 0.85a 11.18+0.62 a 10.61+1.32a 9.97+0.88 a 10.69 £0.63 a
15~30 SOC(g/kg) 3.82+£0.23a 398+£0.20a 389+0.44a 422+0.28a 4.18+0.27a 473+0.31a
TN(g/kg) 0.47+0.04a 0.39+£0.02a 0.40+0.02 a 0.42+£0.04 a 0.34+0.03a 045+0.10a
C/N 820+0.85b 10.17+0.63ab  9.64+0.65ab  10.01 £0.50 ab 1225+0.84a 11.34+1.78ab
30~ 60 SOC(g/kg) 338+0.11a 328+0.26a 399+0.72a 341+£034a 436+0.35a 336+0.20a
TN(g/kg) 0.30£0.05a 0.25+0.03a 0.38+£0.07 a 0.27+0.05a 0.31+0.03a 0.30+0.02a
C/N 12.01 +1.80a 13.58+2.63 a 10.65+0.23 a 13.33+2.15a 14.08 +0.39 a 11.25+0.11a
60 ~ 90 SOC(g/kg) 351+£037a 3.25+026a 3.40+0.18a 3.69+£0.04 a 3.63+£0.18a 3.20+£0.19a
TN(g/kg) 0.40 = 0.05 ab 0.44+0.02 ab 0.52+£0.04 a 0.38 £ 0.06 ab 0.31+0.09b 0.42 £0.06 ab
C/N 10.16 £ 1.73 ab 7.39+£0.23 ab 6.62 £ 0.50b 10.45 +2.00 ab 13.63+3.27a 8.12 £ 1.66 ab
T RPN FRERR [ — 22 AR AR B 22 593k . 27K F-(P<0.05), T IAl.
®3 TEASR/EFCHFHTEBEMEKEF SOC. TN ZEK C/N
Table 3 Contents of SOC and TN, and C/N ratios after irrigation in saline-alkali farmlands under different rates of straw returning
2)Z(cm) EisE CK ST1 ST2 ST3 ST4 ST5
0~15  SOC(ghkg) 7.80+0.57a 8.06+0.81a 827+128a 788+ 1.12a 768+1.25a 6.87 +0.68 a
TN(g/kg) 0.91+0.04a 0.98£0.09 a 1.28+0.23 a 1.08 £0.06 a 0.97+0.07 a 0.95+0.04 a
C/N 8.62+0.84a 827+0.52a 6.53+0.38a 7.20+£0.67 a 7.80+0.78 a 7.20+£0.40 a
15~30 SOC(g/kg) 1.91+0.15¢ 2.18+0.24 be 2.84+£0.24 be 2.94 +0.66 be 3.09+£0.38b 327+0.16a
TN(g/kg) 0.58+0.04b 0.60£0.05b 0.56+0.03b 0.58£0.08 b 0.82+0.11a 0.73 £0.07 ab
C/N 330+£0.03a 3.74£0.60 a 5.08+£0.54a 496 +£0.50 a 393+0.81a 4.55+£0.51a
30 ~ 60 SOC(g/kg) 1.44+£027c¢ 1.64+£0.12 ¢ 1.18£0.62 ¢ 475+ 1.140b 8.09+0.65a 5.95+1.18 ab
TN(g/kg) 0.41+0.04a 0.51+0.01 a 0.52+0.04 a 0.47+0.03a 0.55+0.11a 045+0.05a
C/N 3.63+097b 323+025b 228+1.19b 10.00 +2.36 a 1481 +1.02a 13.73+341a
60 ~ 90 SOC(g/kg) 6.02+0.54b 6.40+0.30b 7.25+£0.61b 892+0.36a 3.71+£0.20 ¢ 3.17+£0.07 ¢
TN(g/kg) 0.42+0.07a 0.45+0.02a 0.47+£0.03 a 0.40£0.07 a 0.46+0.03a 0.46 £0.02 a
C/N 1496 £2.77b 14.11+0.18b 1542+ 1.12b 2430+590a 8.00£0.13b 6.88+£0.43b
KR (g/ke) BRI, WIEN 55.4%. HEKHT, COT. HCO;.
0 20 40 60 80 100 120 140 160 180 ' P ’
T 1 1 T 1 1 CI, SOy &N HEhE RS, HAK)E CL.
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SIS ~9.0%; HA BT AR R R
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T L S TR RS T DA R (A2 e
060 Bubk Na &, FLAEFRILH 30 ~ 60 em - J2 RS
i A B CK AbBRARLL 3 2 T R, FEIR N
45.6% ~ 66.2%, 60 ~ 90 cm H STS 4b# 5 CK FHLL
oo HNWE, WEIEN 46.2%. 0 ~ 15 cm % 60 ~ 90 cm +

1 FERAERFTHEFGTREMEKFIZKE

Fig. 1

Water contents before irrigation in saline-alkali farmlands

under different rates straw returning

2, B WINFSFA CEC 5 CK AR A 45,
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JZHEIE K 2.8% ~ 16.1%,
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Fig. 2 Differences in contents of water, SOC, TN, and C/N ratios in saline-alkali farmlands before and after irrigation
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Fig. 3 Salt ion contents before irrigation in saline-alkali farmlands under different rates of straw returning
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Fig. 4 Differences in salt ion contents in saline-alkali farmlands before and after irrigation
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Fig. 5 Changes of salt content in saline-alkali land before irrigation under different amounts of straw returning
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Fig. 6 Changes of salt content in saline-alkali land before and after irrigation
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Fig. 7 Correlations between salinity and SOC before and after irrigation in saline-alkali farmlands
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