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Soil Ecoenzyme Stoichiometric Characteristics and Their Driving Factors in Typical

Vegetation Communities in Baise, Guangxi
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for Plateau Mountain Ecology and Restoration of Degraded Environments & School of Ecology and Environmental
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Abstract: Soil enzyme stoichiometry is an important indicator for revealing microbial nutrient limitations. This study investigated soil
ecoenzymatic stoichiometry and its driving factors across different vegetation communities (plantations, secondary forests, and
grasslands) in Baise City, Guangxi. Enzyme activities, including B-glucosidase (BG), f-N-acetylglucosaminidase (NAG), leucine
aminopeptidase (LAP), and acid phosphatase (ACP), were measured in soil layers at 0-90 cm depth, combined with analyses of
soil physicochemical properties. The results showed that: 1) vegetation community type significantly influenced enzyme activities
and stoichiometric ratios. In the 0-30 cm layer, BG activity in the Eucalyptus plantation was as high as 196.98 pmol/(g-d),
17.33 times of that of grassland, while LAP activity was highest in grassland (12.82 umol/(g-d)). 2) Ecoenzymatic stoichiometric
ratios revealed that Eucalyptus plantation had the highest Ec:y (1.23), while grassland showed the highest Ey:p (3.19),
reflecting differences in microbial nutrient acquisition strategies among communities. 3) Soil enzyme activities decreased

significantly with depth. BG activity in Eucalyptus plantations declined by 85.7% in the 60-90 cm layer compared to the surface,
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while the maximum enzyme vector length (2.86) in secondary forests at 60—90 cm indicated severe microbial carbon limitation in

deeper soils. 4) Soil total organic carbon (TOC), pH, and available phosphorus were key factors regulating enzymatic

stoichiometry. 5) Vector analysis indicated that soil microorganisms in secondary forests were most strongly limited by carbon,

grassland communities were primarily nitrogen-limited, and soil microbes in the FEucalyptus globulus plantation were

phosphorus-limited. In conclusion, this study elucidated the divergent patterns of soil ecoenzymatic stoichiometry between

subtropical plantations and secondary forests and their environmental drivers, providing a scientific basis for sustainable

plantation management and ecosystem restoration in the region.

Key words: Soil extracellular enzymes; Ecological stoichiometry; Nutrient limitation; Vertical distribution; Plantations;

Subtropical ecosystems
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Table 1  Vegetation community information in the study area

3 T4 (m) GL TERRE R LT 4 45
ATk 639 106°31'50"E, 24°22'53"N WM R Form. Eucalyptus globulus F-EG
422 106°3422"E, 24°07"24"N VUHE—/\FUE R Form. Betula alnoides-Alangium chinense F-BA

292 106°34'31"E, 24°02'38"N AR Form. Cunninghamia lanceolata F-CL

WA 347 106°34'22"E, 24°02'31"N VU R AT A 5 Form. Schima wallichii F-SW
LN 679 106°31'43"E, 24°22'56"N IR R R Form. Ageratina adenophora-Bidens pilosa F-AB
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NP ln(ACP) ( )
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B HEE, 7E 0~30 cm +J2, F-BA ) TC SEH&E
21 AREEYEE T EBEAMER

2 N EOTOR RS RS ) R
o NTHM(F-EG, F-CL)AH#1K(0.78~0.85 g/cm?),
KA FR(F-SW)HE 55 (0.83~0.85 g/em?). AN[EIEYIRETS
], RIZEKERRBE, Hi, F-EG S/KEEM,
ik 14.94%, F-BA ffik, 7 9.68%; T2 /KZNI%E
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Table 2 Soil basic physicochemical properties under different plant communities
i )= pH BEOHKE TEROT A SR X A A ISEERiIRT
(cm) (glem’) (%) (mg/kg) (mg/kg) (g/kg) (mg/kg) (mg/kg) (g/kg)
F-EG 0~30 5.20+0.41Aa 0.78 1494 2.65£1.05Ab 11.24+1.26Ab 3.08+0.49ABab 1.90+£0.75Aab 7.06+2.23Ab 22.52+1.06Aa
30~60 4.55+0.14Bc  0.78 14.47 2.07+0.71Ab 11.15+1.22Aa 2.43+£0.13Bb  1.22+0.16Ba 3.79+1.17Bb  16.71+1.5Bab
60~90 4.41+0.13Bc  0.78  14.89 2.47+1.26Aa 11.78+0.8Aa 3.49+0.33Aab 0.90+0.12Bb 4.49+1.06Bb 14.52+0.51Cb
F-BA 0~30 5.52+0.27Aa 0.84 9.68  4.55+£1.01Aa 11.50+0.91Ab 2.89+1.20ABb 2.90+0.78Aa 13.22+3.34Aab 21.33+1.54Aab
30~60 5.05+0.11Bb  0.86 13.07 3.43+0.84ABa 11.36+0.89Aa 2.50+1.21Bb 1.92+0.60Ba 7.25+0.61Bab 14.79+2.72Bb
60~90 4.93+0.07Bb  0.85  13.55 2.52+1.07Ba 11.00+1.60Aa 3.75+0.39Aab 2.13+0.69ABa 7.03+£0.88Bab 12.81+3.58Bb
F-CL 0~30 4.68+0.09Ab 0.85 11.19 1.49+0.45Abc 11.18+2.94Ab 2.45+1.15Bb 1.97+0.56Aab 11.23+£5.86Aab 16.5+6.33Bbc
30~60 4.60+0.14Ac 0.81  10.23 1.09+0.63ABbc 11.45+2.99Aa 2.90+0.55ABb 1.15+0.62Ba 3.86+1.24Bb 18.65+3.67Aa
60~90 4.61+0.18Abc 0.81 9.48  0.63£0.49Bb 12.32+2.45Aa 3.44+0.40Aab 0.84+0.18Bb 5.56+1.75Bb 20.91+4.74Aa
F-SW 0~30 4.10£0.08Ac 0.83  12.35 0.98+0.56Ac 15.55£3.65Aa 4.29+0.52Aa 0.93+0.33Ab 11.87+5.21Aab 11.75+4.46Acd
30~60 4.05+0.13Ac  0.85 1431 0.28+0.23Bc 13.25+1.27Aa 4.31+£0.61Aa 0.85+0.57Aa 6.62+0.86Bb  7.63+0.85Bc
60~90 4.54+0.09Ac 0.84 12.97 0.23+0.18Bb 12.94+1.69Aa 4.63+0.38Aa 0.63+0.04Ab 5.95+0.91Bb  6.44+0.69Bc
F-AB 0~30 5.30+0.29Aa 0.82 10.64 1.49+1.04Abc 15.55+3.66Aa 2.43+0.20Ab 1.76+£1.46Ab 17.55+6.73Aa 9.02+2.57Ad
30~60 5.69+0.35Aa 0.80 10.04 1.01+0.26ABbc 13.25+1.26Aa 2.23+0.24Ab 1.08+0.39Aa 13.81+9.27Aa 5.43+0.24Bc
60~90 5.62+0.32Aa 0.82 1046  0.75+0.16Bb 12.94+1.69Aa 2.49+0.90Ab 2.14+0.81Aa 13.93+4.40Aa 7.14+1.36Bc

e [FFRE TR A ] 2R ) — R R V& AN [R] 2 TR BE ] 22 5 8 38 (P<0.05), /INE TR [ 7 ] — o J2 TR BE A [ Ry 3 o ] 22 S

13 (P<0.05), FIdl,
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Fig. 1 Soil total carbon, total nitrogen, total phosphorus, and microbial biomass carbon, nitrogen and phosphorus contents under different plant

communities
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Fig. 2 Soil enzyme activities under different plant communities
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MG VR R Y R 5 . BT, F-EG7E BG.  BIGTE LA R AHSCHE Qi & 3B 7R, BG/(LAP+NAG)
NAG #l ACP it RIS 5 T F-AB Y LAP W& 1PE 78 0~30 em 12 S350 A (R?=0.68, P<0.001),
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Fig. 3 Stoichiometric characteristics of enzyme activities under different plant communities
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Fig. 4 Vector characteristics (length and angle) of soil extracellular enzymes and their relationships
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