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Figure S1. Precipitation (mm) and average temperature (°C) in 2019.
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Table S1. Enzymes assayed in soils and corresponding substrates, abbreviations used in this study,

and enzyme commission number.

Enzyme Substrate Abbreviation EC
B-glucosidase 4-MUB-B-p-glucopyranoside BG 3.2.1.21
B-N-acetylglucosaminidase 4-MUB-N-acetyl-B-p-glucosaminide NAG 3.2.1.52
L-leucine aminopeptidase L-leucine-7-amino-4-methylcoumarin LAP 34.11.1
Alkaline phosphatase 4-MUB-phosphate AKP 3.1.32

EC, Enzyme Commission number describing enzymatic function at increasing level of detail (the
first number distinguishes 1-oxireductases, 2-transferases, 3-hydrolases, 4-lyases, 5-isomerases,

and 6-ligases).



Table S2. Means (F=standard deviation) of soil physicochemical properties under different treatments within each growth period.

soc N TP DOC DON AN AP
Period Treatment SWC (%) DOC:DON C:N C:P N:P
(gkg" (gkgh) (gkgh) (mgkg™) (mg kg™ (mg kg™ (mgkg™)
Budding CK 9.62+024ef  894+0.12d  0.82+0.01d  0.59+0.06e 963+0.6ld  423+086g  496+008g  7.60+1.04f  234+048  1091+0.16ab 1528+ 125a 1.40 + 0.13ab
M 9.33+0.23f 979+033¢c  097+0.06b 0.66+0.12cde  1927+1.46b  17.61+026c  6.61+0.18f  14.67+085¢  1.09+0.07c 10.13+0.98bcd 15.05+2.10ab  1.51+0.34a
NPK 1201+£0.18c  7.97+0.14c  0.82+0.03d  0.63 +0.06de 71742964  13.99+031d  34.00+£026b  9.60+093f  051+022d  9.73+02lcd 1272+ 1.02c 1.31 +0.08ab
MNPK 17.12+£0.51a  10.86£0.25b  0.94=0.03bc  0.79+0.09bc  16.87+1.0lbc  29.12+0.55a  4.93+0.18g  24.27+096b  0.58+0.04d  11.59+0.19a  13.84+142abc  1.19+0.1b
CCK 8.50 +0.19¢ 997+056c  091+00lc 0.73+0.07bcd 1746+ 1.66bc  3.74+022g  1136+03le  7.67+139f  4.68+0.58a  10.92+055ab  13.74+0.7labc  1.26+0.12ab
M 10.00+02le  11.19+£048b  1.09+0.03a 0.85+0.07ab  23.61+1.62a  1043+048¢c 15.69+021d 17.50+0.15d  227+0.15b  1026+0.53bc  1326+0.53bc  1.30+0.12ab
CNPK 1147+046d  829+04lde  0.89+002c  0.63+0.07de 8.65+0.93d 6.04+0.04f  4502+0.63a 20.87+155c  1.43+0.16c 928+049d  13.19+09lbc  1.43+0.18ab
CMNPK  1550+023b  12.35+0.89a  1.06+0.0la  0.92 +0.06a 1500+ 1.62c  2644=1.19b 21.66+0.79c 31.13+1.86a  057+0.08d  11.64+0.73a  13.49+020abc  1.16 = 0.06b
Setting CK 1276 +0.04g  871+021de  0.75+0.04d  0.65+0.03de  1497+1.14d  4.63+0.16e  7.80+03%  7.07+0.76e  324+033b  11.59+04lab  13.33+£040bc  1.15+0.02cd
M 1433+£0.09d  10.32+0.84bc  0.98=0.0lbc 0.74+0.05bc  2425+1.01b  30.98+0.63d 21.74+0.64d 13.87+0.56d  0.78+0.02c  10.54+:0.80bc  13.92+0.23abc  1.32+0.08ab
NPK 13.68£0.05f  832+073¢  077+0.03d 0.62+0.03¢ 11.97+£0.8%  37.64+0.77ab 30.01+123¢c 13.70+£1.50d  0.32+0.02d  10.79+0.69abc 1336+ 1.04bc  1.24 =0.03bc
MNPK 1562+0.11a  10324042bc 093 +0.12c  0.71+0.02cd  28.69+1.3la  39.55+0.48a 22.74+0.89d 29.83+3.76b  0.73+£0.02c  11.14+1.03abc  14.57+0.29 1.32 +0.14ab
CCK 15.12+0.14b  9.13+021de  0.79+£0.02d 0.74+0.05bc 1334+ 1.0lde  321+0.09%  930+1.15¢  9.73+0.40c  4.17+035a  11.60+0.06ab  12.30 +0.54d 1.06 + 0.05d
M 11.88+0.08h  11.21+1.05ab 1.04+001b  0.79+0.07ab  29.85+199a 3594=0.16bc 40.14+123b 21.70+129c  083+0.05c 10.81+1.15abc 14.13+0.4lab  1.32+0.13ab
CNPK 13.87+0.12¢  9.61+04lcd  081+003d 074+0.04bc  19.62+0.64c 3647+3.79bc 51.51+1.17a 2430+1.07c 0.54+005cd  11.90+026a  13.01+0.66cd  1.09 +0.07cd
CMNPK  1452+0.02c 1226+0.67a  1.19+0.03a  0.83 +0.04a 287143472 3506+0.18c 49.88+0.59a 3553+1.8%8a  0.82+0.10c  1027+0.59c  14.72+0.16a 1.44+£0.07a
Swelling CK 1168+ 0.2¢ 775+0.13f  0.97+0.02¢  0.55%0.02f 4.92+0.62¢ 133£023¢  2.75+027d  10.67+093¢  3.73£02la 8.02+029%  14.03 £0.64b 1.75£0.05a
M 1076+ 0.44d  13.04+0.48  1.17+0.0lc  0.84+0.02b 20.87+24la  891+0.02d 1932+0.63c 1630+2.55cd 2.34+027bc  11.16+0.38a  15.53+0.49 1.39 +0.05de
NPK 1251+£0.08b  845+046e  091+0.0le  0.64+0.05¢ 576+1.59c  41.22+0.17c 2587+2.93b  19.60+135c  0.14+0.04d  9.30+0.5lcd 1334+ 1.0lbc  1.44+0.1de
MNPK  1390+028a  9.88+054c  129+0.03b 0.77+0.03c 1759 £2.49a 5621+ 1.84a 364743402 2397+2.38b  0.31+0.04d 766+049  12.87+0.22c 1.68 + 0.08ab
CCK 13.75+022a  929+032cd  0.94+006e 0.70+0.01d 6.06+0.07bc  222+0.05¢  3.70+0.12d 1410+ 1.56de  2.73+0.05b  9.86+0.90bc  1329+042bc  1.35=0.10¢
M 10.71£034d  13.144022b  129+0.03b 0.86+0.04ab  2028+422a  874+0.58d  19.41+0.50c 1827+1.89%  233+053c  10.16+027b 1530+ 0.44a 1.51 +0.08¢cd
CNPK 11.09+£0.17d  8.81+024de  1.04£0.01d  0.66=0.04de 585+279¢c  51.25+641b 24.29+140b 27.80+225ab  0.11£0.05d  8.46+024de  13.38+0.83bc  1.58+0.09bc
CMNPK  11.92+0.11c  13.91+046a  139+£0.07a 0.92+0.05a 994+1.16b  56.58+233a 2576+1.69b 30.70£3.84a  0.18+0.02d  10.03£0.50bc  15.16 +0.42a 1.51+£0.05cd
Maturing CK 1887+£026c  9.11+029de  0.79+0.03f  0.68+0.10cd 8.14£0.71g 293+022¢  6.09+043c  29.67+£2.52b  278+0.09c  11.55+0.17a  13.65=1.81bc  1.18=0.14e
M 193740550 12.534027b  121+0.09 0.81+0.0lab  23.58+2.61d  3.03+0.12¢  4.92+0.13d  1560+123¢  7.78+087a  10.54+1.09b  15.53+0.45a 1.48+0.11cd
NPK 17.74£0.15¢ ~ 8.66+04le  1.03+0.05d  0.67+0.08cd 9.51 +2.07¢g 6.07+022d  643+0.15c  2373+222c  1.56+0.32d 838+0.5lc  12.99+0.93¢c 1.55+0.17¢
MNPK  20.69+0.06a 13.09+039%b 1.14+0.06c 0.87+0.04a 30.68+0.81b  9.64+095b  7.56+0.09b  33.70+123a 321+039bc  11.54+087a  15.12+043ab  131+0.1de
CCK 1825+022d  9.94+027c  091+002 0.74+0.05bc  12.82+037f  7.55+1.06c  3.20+029¢  1923+323d  1.72+027d 1090 +045ab  13.50+0.74bc  1.24+0.10e
M 20.72+0.03a 13434038  131+0.04b 0.86+0.03a 27374183 7324028  2.55+022f 2237+0.67cd  3.75+034b  1034+0.55b  15.56+0.77a 1.51 +0.08¢



CNPK 17.85+0.24de  9.36 +0.38cd 1.14£0.03c  0.62+0.01d 16.19 + 1.46¢ 8.91 +0.06b 9.66+0.60a 3047 +0.58ab  1.82+0.17d 8.25+0.50c 15.13 £ 0.68ab 1.84 +0.04b

CMNPK 18.81 £0.32¢ 12.83 + 0.62ab 1.75+0.02a  0.82+0.02ab 35.62+1.97a 13.27+0.21a 4.62+0.25d 33.43 +2.66a 2.68 £0.16¢ 7.33+£0.43¢ 15.67 +1.07a 2.14+0.03a

Note: Different letters indicate significant differences (P < 0.05) under different treatments within each growth period. Effects of fertilization (F), cover crop (C), and growth period
(G) on these parameters were estimated by three-way repeated measures ANOVAsS.
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Figure S2. Variations in soil enzymatic activity and enzymatic stoichiometry under different treatments within each growth period. (a), C-acquiring enzymes: BG; (b), N-acquiring
enzymes: LAP + NAG; (c), P-acquiring enzymes AKP; (d), enzyme C:N; (e), enzyme C:P; (f), enzyme N:P. Effects of fertilization (F), cover crop (C), and growth period (G) on these
parameters were estimated by three-way repeated measures ANOVAs. *, P < 0.05; **, P < 0.01; *** P < 0.001. Different letters indicate significant differences (P < 0.05) under
different treatments within each growth period. CK, no cover crop with no fertilizer; M, no cover crop with organic fertilizer; NPK, no cover crop with chemical fertilizer; MNPK, no
cover crop with chemical fertilizer and organic fertilizer. CCK, cover crop with no fertilizer; CM, cover crop with organic fertilizer; CNPK, cover crop with chemical fertilizer;

CMNPK, cover crop with chemical fertilizer and organic fertilizer.



