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Table S1:Model summaryb

Model R R2 Adj-R2 Standard error (S.E.) Durbin-Watson

1 0.988a 0.975 0.902 0.136 2.597

a. predictor variable：(constant), Moisture, AP, pH, EC, OM, AK
b. dependent variable：CO2 Emission
Adj-R², adjusted R²
The Durbin-Watson statistic of 2.597 indicates no significant autocorrelation in the residuals.

Table S2: Analysis of Variance (ANOVA)a.

Model Sum of square degree of freedom Mean square F Sig.

Between groups 1.475 6 0.246 13.212 0.072b

Within groups 0.037 2 0.019

Total 1.512 8

a. predictor variable：(constant), Moisture, AP, pH, EC, OM, AK
b. dependent variable：CO2 Emission
df. degrees of freedom;
F. F-statistic from the ANOVA test.

Table S3: Coefficients.

Model
Unstandardized Standardized

t P.
Collinearity statistic

B Std. Error Beta Tolerance VIFa

1 (Constant) -1.561 0.677 -2.304 0.148

pH 0.727 0.116 1.331 6.278 0.024 0.274 3.653

EC 0.123 0.189 1.62 0.651 0.582 0.002 502.874

Moisture -0.661 0.14 -1.261 -4.711 0.042 0.172 5.825

AP 5.815 3.927 1.399 1.481 0.277 0.014 72.539

AK -1.584 2.257 -2.144 -0.702 0.556 0.001 758.997

OM 0.062 0.048 0.332 1.301 0.323 0.189 5.293

a. Variance Inflation Factor
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Table S4. Tests for normality of residuals and homogeneity of variances for soil physico-chemical parameters.

Parameter Shapiro-Wilk W df p-value Levene's statistic df1 df2 p-value

Moisture 0.964 27 0.452 0.550 8 18 0.804

CEC 0.958 27 0.341 0.162 8 18 0.993

pH 0.971 27 0.623 0.177 8 18 0.991

EC 0.947 27 0.178 4.887 8 18 0.002

AP 0.963 27 0.426 3.500 8 18 0.013

AK 0.955 27 0.298 4.062 8 18 0.006

TOC 0.972 27 0.658 1.637 8 18 0.183

TC 0.969 27 0.579 1.657 8 18 0.178

OM 0.966 27 0.489 1.047 8 18 0.439

NH4+-N 0.954 27 0.271 0.622 8 18 0.749

NO3--N 0.949 27 0.202 0.385 8 18 0.915

TN 0.961 27 0.385 0.357 8 18 0.930

Table S5. Results of Kruskal-Wallis H test for selected soil parameters.

Parameter H-value df p-value

EC 25.413 8 0.001

AP 25.555 8 0.001

AK 25.503 8 0.001

Table footnote: Significance level was set at p < 0.05. H-values represent the Kruskal-Wallis test statistic. EC,
electrical conductivity; AP, available phosphorus; AK, available potassium.



Figure S1: (a) Distribution Histogram; (b) P‑P Plot for Normality Check; (c) Ridge Regression Trace; (d) Trade‑off Curve:
k vs. R².
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