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Effect of Different Organic Amendments on Soil Organic Carbon
Pool and Chemical Properties in Soda Alkaline Soil
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Abstract: A field experiment was conducted in soda alkaline soil in the Hetao Irritated Area of Inner Mongo-
lia to study the effect of different organic amendments on soil organic carbon (SOC) pool and chemical prop-
erties, Five treatments were designed as follows: traditional chemicals fertilizer only (CK), CK + biochar
(BC), CK+ cow dung (CD), CK+ corn straw (SW), CK-+ goat manual (GM). Soil samples (0—30 cm
depth) were collected after maize was harvested in 2019 and 2020, respectively, and the changes of SOC
pool, labile organic carbon fractions, main saline and alkaline indexes and the relationship between them
were analyzed. The results showed that compared with CK, the average increase of SOC in all organic
amendment treatments were 22.7% and 17.2% in 2019 and 2020, respectively. The average increase in organ-
ic carbon stock (SOCs) were 22.9% and 18.2%, respectively. Labile organic carbon content increased in or-
ganic amendment treatments, among which the increase of CD and GM were higher than those in other treat-
ments. CPMI increased by 53.8% ~108.3% in organic amendment treatments compared with CK in 2019,
and increased by 71.3% ~144.1% in 2020 (P <C0.05), and the promotive effect of CD and GM treatments
was more obvious. As to the chemical properties, pH decreased apparently in four organic amendment treat-

ments in 2020, exchangeable sodium percentage (ESP) decreased by 36.9% and 29.3% in BC and CD treat-
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ments, respectively (P < 0.05). Principal component analysis (PCA) showed that labile organic carbon frac-

tions and ESP were the main factors which affected SOC content in soda alkaline soil. Cow dung and sheep

manure had better effect on improving the quality of the organic carbon pool, and biochar had the most obvi-

ous effect on improving the chemical properties of soda alkaline soil.

Keywords: saline-alkaline soil; organic amendments; soil organic carbon pool; organic carbon fractions; soil

chemical properties
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BN 38.0% 1 30.0% ., SW ALFEF Av.P & ## CK
WEREAL 34.7% . CD AT Av.K &% CK B 3%
BT 16.1% (P<C0.05), 2019 445 4k P i) + 1 pH
TC W 2 552020 AR, AU B NI pH £
CK 735 . 2 F B 0.38,0.21.,0.24 11 0.27 A7 (P
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(P<C0.05) , HA b ) G B 3% 25 57

2019 4255 HLAYRHAS T Ak 38T TE0E B S P
16.7% ~46.8% . Hrp CD 4b P 2 & i 5 i K. 2020
AE BC FI SW AL BT b5 i 36 M 4% CK 43 il B AR
28.5% 1 14.1% ,CD A1 GM 4 FE R 43 92 55 36.7%
1 10.5% . 2019 445 Ak B[] i 420 fb &0 005 Pk G 0 3%
#Z5,2020 4 BC 4bFHAF CK B EFEAL 16.3% (P <<
0.05) , Hi AR b Hi 4 CK . & 781k .

x4 TEENOBFIMLETIEERER

BD/ TN/ AvP/ AvK/ EC/ ESP/ T/ R
Ef pH
(gekg ) (gekg™")  (mgekg ')  (mgekg ) (pSeem™ ) (%) (mgeg 'od") (mLeg '+20min ")
CK 1.53£0.01a 1.56£0.12a 6.60.80b 90.53£5.22b  9.07£0.15a  334.57£28.82¢  10.19£1.13ab 22.89£1.63¢ 0.250.05a
BC 1.53£0.02a 1.64£0.11a 7.07£1.32b  77.82£6.21b  9.11£0.09a  440.30£41.63b  10.7241.8% 27.46£3.32b 0.2720.02a
2019 CD 1.49£0.02a 1.67£0.0da  13.29%2.46a 146.3£9.479a  9.00£0.14a  506.37£26.28a  T.76£1.03c 33.59%1.01a 0.2870.03a
SW 1.4740.05a 1.6340.09a  13.4242.03a  90.44+2.64b  9.16£0.09a  271.37£27.11cd 8504 1.4Tabe 31.5140.26a 0.2770.03a
GM 1.5540.03a 1.6440.17a 12474097 76.44+9.34b  8.99£0.06a  326.90£38.71d  6.99£1.08¢ 26.7040.84b 0.2770.01a
(K 1.45+0.04a 1.80+0.62a 9.24£1.20ab 113.83£0.88bc  8.83+0.10a  226.53+21.55b  8.4£1.261a 15.67+3.39hc 0.3170.03a
BC 1.4840.02a 111£0.10b 8.37E£1.60b  104.09£9.93c  8.440.03c  144.30+13.98¢ 5.30£1.04b 11.2040.14d 0.260.01b
2020 CD 1.48£0.02a 1.67£0.41ab  8.17£0.09b  194,34+24.74a  8.61£0.05b  222.77£32.64b  5.9£1.53b 21.41£0.80a 0.330.02a
SW 1.4340.10a 2.2310.12a 6.03+1.1c  117.92£3.70c  8.55+0.06b  292.53+13.48a 7.26%0.79ab 13.46%1.31cd 0.30£0.01ab
GM 1.45%0.11a 18340252 111011392  145,9942.23b  8.59£0.05b  198.17£45.55b  7.1040.37ab 17.32£1.95b 0.3270.01a

T REMEAEIE PELL 24 h 5 1 g WUT b A U 4 0 B9 B it (mg) 7R 5 1 SR ARG L 20 min /& 1 g M R 3EIH FEAY 0.1 mol/L KMnO, {41

(mL) %R,
TEENHm. EEHRASSEENEERZE
Xt SOC MG 7 3 B b= MR8 AR

2.4

ESP ¥k i 2 /i A 5 ¢ & (P<C0.05); EOC 5 MBC,
POC.,EC U B b 5. 3 16 A 252 &R (P <<T0.05);
pH Ml ESP A W & IEAH X &R (P <<0.05) ., 1M

HEATAH O 2 B s 3R 5 AT, SOC 5 MBC, POC #il SOC 5l PEA PLaK 241 3 2Z (8] A B AE H 75 1 458 £
RERH M 22 8] o4 W 25 IEAH DG OC &R (P<C0.05) , 5 EC #l At A v 25 Al 2 P B A B S
x5 1EENBREREANSSTEXZERZ BMNBEXSHT
5 SOC EOC MBC DOC POC pH EC ESP TERERE LA
SOC 1.000
EOC 0.120 1.000
MBC 0.570" 0.586" 1.000
DOC 0.044  —0.176  —0.330 1.000
POC 0.654 0.578" 0.771°*  0.196 1.000
pH —0.480  —0.028  —0.232 0.081  —0.195 1.000
EC —0.772" 0.558" 0.344  —0.158 0.357 0.130 1.000
ESP —0.572°  —0.092  —0.399  —0.165  —0.410 0.552" 0.352 1.000
E Tl 0.525" 0.531" 0.620" 0.128 0.745" " 0.280 0.495 —0.063 1.000
HEMER 0.043 0.337 0.212 0.068 0.251 0.300 0.319 0.096 0.735° " 1.000

W x R P<0.05; * * £k P<0.01,
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