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2.1.1 343 LFOC #= HFOC A& % %h MHE 1
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FHELAR IR T 11.16%- 52.03%F1 5.86%. [[l— 12
ANFEALHEE, £ Bl 12, A2 4P LFOC & &4
BCAO FI AL ALFE R A 166.53%A1 136.82%,

HFOC & & A0 F1 A1 4bHE I 25 #2175 235.06%A1
28.72%; B2 12, A2 43 LFOC & &7 5% A0
A AL ALF R ZE S 154.89%411 98.38%, HFOC 7
B HE A0 AT AT A FE S R 251.84%F1
84.87%. i b, M4 11 LFOC A1 HFOC

—_ —
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T T

HFOC & &
HFOC content (g/kg)
o

A0 Al A2 A0 Al A2

Bl B2

AFREG FRRRAF LZALE P<0.05 KF ERZEREE, DE/NSFEFRRE LEAFAABELE P<0.05 K ERZEREE. FHE.
Different uppercase letters indicate significant differences among soil layers at P < 0.05 level, different lowercase letters indicate significant
differences among treatments within each soil layer at P < 0.05 level. The same below.

1 BRTHAREMAAMAELEF IR LFOC 1 HFOC 58
Effects of different seeding methods under mulching on the content of LFOC and HFOC in different soil layers
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F142.17%; B2 L2, A2 AbFE POC & &40l %
A0 F A1 AbPE 35 12 15 35.49%F1 45.30%, A2 kb
 MAOC & & 70 58 A0 Al A1 A0 T2 B 2% 2 5
750.00%F1 36.26%. %% L, FEIEACEL AT e 1
1 POC 1 MAOC & &, Hrp DUBFE i 32 T+ 2%

® 29

Aa

—_
W
T

MAOC & &
MAOC content (g/kg)
» )

Ac

A0 Al A2
Bl B2

2 BETHAREEMSRMARELES POC F MAOC & &I
Fig.2 Effects of different seeding methods under mulching on the content of POC and MAOC in different soil layers
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Fig.3 Effects of different seeding methods under mulching on the content of MA-OC and MI-OC in different soil layers
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Fig.4 Effects of different seeding methods under mulching on HUMUS content in different soil layers
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Fig.6 Effects of different seeding methods under
mulching on the content of MBC in different soil layers
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Fig.7 Effects of different seeding methods under mulching on the activities of urease and sucrase in different soil layers

PR NLOC &85 B2 +EH LRI E 6.38%-
8.18%#1 6.46%, ROC &5 B2 12 LAk ik
2.90%- 2.86%F1 1.37%. [F— L2 AFAELE, 7E
Bl 2, A2 k3 NLOC & &2 5% A0 fil Al
b B R 23.81%A11 8.56%, ROC & &) il
A0 FI A1 AbFE B 2542 5 4.23%F1 2.78%; B2 12
B, A2 &b3E NLOC & & 7r 8 A0 il Al Ab2E
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Al JEEE R 24 5.80% 1 4.29% .
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Fig.5 Effects of different seeding methods under mulching on the content of NLOC and ROC in different soil layers
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T 46.21%. 63.28%A11 11.21%; HEMERGEEAHR T
B2 L EX MAL AR KR & T 15.36% . 45.21%A0

Sucrase activity [mg/(d-g)]

A0 Al A2 A0 Al A2
B1 B2
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17.44%. [F— L2 WA LB L R BoR, 78
Bl L2, A2 AbEEIREGTE M A EL A0 F1 AL 4
FHUE Z B 33.91%F1 8.02%, i KB % M 40 ) 4
A0 AT A1 AbFR R FLE 31.54%F01 2.17%; B2 -2
W, A2 A ERIREEVE T AL A0 R AL AR
76.04%7F1 58.60%, JEMEEGIETE B A0 FI AL Ab
P 2R 29.21%1 26.33%.
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1 24.46%, B-ARFEH EEE S Bl L2 & EAH L
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Fig.8 Effects of different seeding methods under mulching on the activities of cellobiohydrolase,
B-xylosidase, a-glucosidase and chitinase in different soil layers

B PEE Bl 2 & A0 AR LU AR 3R 7 18.26%
8.05%H1 4.26%, JL' T iliE 1S Bl )= & A BEAH
FEEAR IR 6.37% 6.92%F11 5.88%.
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K, Ut IR A 5 B 4 T R I O 1 1 1
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9 AHERAS SEEMRIEX ST

Fig.9 Correlation analysis of organic carbon components and enzyme activities
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Organic Carbon Fractions and Enzyme Activities in Foxtail Millet
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Abstract

components and enzyme activity, this study analyzed variations in various organic carbon components and soil

To investigate the effects of different sowing methods under mulching on soil organic carbon

enzyme activity across different soil layers and explored their correlations. The results showed that with soil
depth increasing, except for mineral-associated organic carbon (MAOC) which had no significant change, the
content of other organic carbon components and the activities of urease and sucrase were significantly decreased,
while the activities of many hydrolytic enzymes were significantly increased. Mulching significantly increased
soil organic carbon (SOC) content, with the best results observed in the film-side sowing treatment (A2). Key
SOC components, humus, non-labile organic carbon (NLOC), readily oxidizable organic carbon (ROC), and
microbial biomass carbon (MBC) in both soil layers showed significant improvements. However, the content of
macro- aggregate organic carbon (MA-OC) increased after mulching, while that of micro-aggregate organic
carbon (MI-OC) decreased slightly. The effect of mulching on soil enzyme activity was significant, and the
prominent effect of A2 treatment on the activities of urease, sucrase, and various hydrolytic enzymes was the
most outstanding. Correlation analysis revealed that most organic carbon components exhibited positive
correlations with enzyme activity, among different carbon components, and between hydrolytic enzymes,
whereas MI-OC showed negative correlations with certain carbon components and related enzymes. In summary,
mulching, especially side-sowing, can improve soil carbon pools by optimizing the synergistic effects of carbon
component accumulation and enzyme activity.

Key words Foxtail millet; Mulching side-sowing; Light fraction organic carbon; Humus; Cellobiohydrolase
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