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Changes of Soil Nutrients and Stoichiometric Characteristics Under Different Vegetation

Communities in Central Yunnan Province
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Abstract: Soil samples under five typical vegetation communities were collected in 0-30, 30-60 and 60-90 cm depths in dry
and rainy seasons in the central Yunnan plateau, nutrients were measured and stoichiometric parameters were calculated,
comprehensive soil fertility and the improvement effects of different vegetation communities were compared using grey
correlation analysis. The results showed that the contents of total nitrogen, alkali-hydrolyzed nitrogen, available phosphorus,
available potassium and organic matter decreased but total potassium increased with the increase of depth, while the content of
phosphorus remained relatively stable. Except total potassium, soil nutrients increased under vegetation communities in 0-30 cm
depth, which were significantly higher than those in 30-60 cm and 60-90 cm depths. Soil comprehensive fertility decreased
slightly for evergreen broad-leaved forest in rainy season, but increased for other four vegetation communities compared with in
dry season. Generally speaking, the beneficial effect of evergreen broad-leaved forest on soil nutrient improvement was the
highest, while that of Pinus yunnanensis forest was the lowest. C:N, C:P and N:P in 0-30 cm soil under different vegetation

communities were higher than those in 30-60 cm and 60-90 cm depths, C:N in rainy season was lower than that in dry season
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except for Eucalyptus forest, C:P and N:P in rainy season were generally higher than those in dry season. Soil nitrogen and

phosphorus were the main limiting factors for the development of vegetation communities. Therefore, considering the effects of

different vegetation communities on soil nutrients and their differences in eco-hydrological processes, in the process of ecological

restoration in fragile areas of central Yunnan, the planting area of Fucalyptus should be controlled as far as possible, and the

proportion of broad-leaved trees should be increased in Pinus yunnanensis forests to promote soil nutrient accumulation and

reducie soil and water losses. The above results can provide references for the selection of local tree species from the perspective

of soil nutrients.

Key words: Plant communities; Soil nutrient stoichiometry; Spatial-temporal variation; Eco-stoichiometry; Soil improvement
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Table 1 Contents of soil nutrients under different vegetation communities in dry season

Iy 12 TR HE RN PRYECR /AN ARSI R AR RN
A (g/ke) L2 0.46+0.10a 0.52+0.16a 0.63+0.10a 0.60 = 0.05 a 0.44+0.11a
)z 0.33 £0.07 ab 025+0.11b 0.24+0.02b 0.44+0.07b 0.34+0.11 ab
T2 0.25+0.05b 0.24+0.14 b 0.24+0.03 b 0.34+0.01 ¢ 0.28+0.04b
WA (ngkg) L2 59.10+£15.70 a 48.00 = 6.67 a 5436+3.82a 54.83 +10.69 a 50.77+3.73 a
)z 35.10+4.70 b 26.53+10.35b 42.59 + 12.59 ab 34.53+981b 35.22+20.93 ab
T2 2559+6.74b 21.20+£533b 3149+ 1.86b 25.67+11.76 b 1691+7.22b
Wi (g/kg) )2 0.30+0.20a 0.27+0.21a 0.37+0.08 2 0.35+0.16a 0.30+0.012a
)z 0.28+0.19a 031+0.13a 0.24+0.19a 039+022a 0.37+0.015a
T2 0.24+0.18a 0.27 £0.08 a 020+0.12a 0.36+0.19a 0.30+0.024 a
A %W (mg/kg) )2 1.024+0.497 a 1.384+0.884 a 1.187+0.052a 1.943 £0.635a 1.425+0.393 a
2 0.520 + 0.060 ab 0.758 +0.993 a 0.393+0.113 b 0.946 + 0.327 b 0.847+0.49b
T2 0.43+0.144 b 0.694 + 0.838 a 0.412+0.326 b 1.036+0.18 b 0.428 £0.246 b
2 (g/kg) 2 11.66 +2.76 a 1732+ 1.96 a 7.89+£0.80b 1285+7.20a 1491+422a
= 12.82+3.0l a 1431+0.69 b 12.86+ 1.04 a 13.48+735a 16.99+7.95a
TE 13.43+1.37a 17.93+1.56 a 13.38+1.05a 13.85+590a 1729+ 6.40 a
B (mg/kg) = 109.9+2.011a 118.3+239a 1458 +28.5a 207.0+92.0a 91.0+27.5a
2 97.9+18.089 a 51.1+£31.0b 85.2+17.3b 197.5+81.6a 81.7+212a
TE 89.7+30.5a 429+312b 85.4+33.9b 154.7+45.7a 72.6+15.6a
ML (g/kg) = 18.45+521a 2021+526a 1555+ 097 a 2439+507a 16.06 £3.82a
2 9.76+2.17b 8.28+3.02b 8.28+0.77b 11.20£2.96 b 1227 +3.74 b
T 820+1.22b 7.86+5.09b 8.46+0.92b 10.01 £4.95b 8.82+£2.09b

T R FESNEER/ NG TR 2 AR AR TS T ANR] LR 1R 0 22 Sk P<0.05 B3R, TR
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Table 2  Grey relative degrees of soil fertility under different vegetation communities

BNt 12 B/ 2N PR R /N B R 1R 3SR Lk I AR TR
B& )2 0.067 5 0.060 2 0.082 1 0.1215 0.053 2
LRN= 0.063 5 0.057 6 0.0650 0.119 5 0.095 2

T2 0.058 4 0.056 9 0.068 0 0.130 4 0.060 4

T 0.6313 0.058 2 0.0717 0.123 8 0.069 6

Mz L2 0.118 0 0.068 3 0.076 1 0.086 5 0.070 2
)2 0.0755 0.077 7 0.082 2 0.078 9 0.093 5

TE 0.0723 0.058 1 0.084 8 0.093 5 0.083 3

-3 0.088 6 0.068 0 0.081 0 0.086 3 0.082 3
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Table 3 Contents of soil nutrients under different vegetation communities in wet season

iy TIERR Fe e R PR RN BRI SR Lk E AR Fie Rk
R (g/kg) = 0.56+0.05a 0.50+0.09 a 0.50+0.07 a 0.62+0.25a 0.30+0.08a
Tz 0.38+0.06 b 0.36 + 0.09 ab 0.43+0.10a 0.25+0.10 b 0.28+0.09a
TE 0.24 +0.05 ¢ 0.27+0.05b 035+0.142a 0.27+0.01b 0.22+0.06 a
Tt 2 (me/kg) = 128.16+51.66a  94.04+33.95a 90.07 +10.07 a 84.66 +20.80 a 63.81+21.84a
Uz 4773 £8.51b 44,01 +8.02b 64.23 +39.35 ab 58.92 +9.46 ab 36.82+ 19.06 a
Tz 39.79+6.11b  37.06+19.22b 32.59+12.24 b 42.95+627b 39.34+15.54a
L (g/kg) = 0.20 £ 0.0.03 a 0.13+£0.0.02a 0.18+0.0.01 a 0.20+0.0.04 a 0.22+0.0.04a
iz 0.20+£0.0.02 a 0.14+0.0.01 a 0.12£0.0.02b 0.17+0.0.02a 0.24+0.0.11a
TE 0.19£0.0.01 a 0.15+£0.0.02a 0.12£0.0.02b 0.19+0.0.03 a 0.23+£0.0.12a
A R (mg/kg) = 0.821+£0.182a  0.713+0.349 a 0.885+0.189 a 0.704 +0.228 a 0.612+0.104 a
iz 0.547+0.121b  0.305+0.176 b 0.344+0.158 b 0.825+0.367 a 0.788+0.115a
T 0.548£0.059b  0.305+0.176 b 0.342+0.118 b 0.674+0.181 a 0.816+0.167 a
28 (g/kg) F2 9.20+3.82a 1442 £0.64 b 6.87+0.55b 7.80+1.96a 11.61 +4.63 a
Tz 10.53+527a 18.18+ 191 a 13.63+3.84a 8.23+1.55a 13.06+6.16 a
TE 1120572 a 19.74+ 234 a 13.23+4.10a 881+1.12a 13.82+7.29a
HRL A (mg/kg) = 189.8+30.7a  190.413+19.0a 177.66 +15.0 a 185.056 £ 38.5a 19451 +359a
Tz 185.1+15.0a  151.736+45.4a  128.603+23.4b 175.946 + 45.2 ab 138.09 + 48.9 ab
TE 1726 +£19.6a  141.98+4997a  120.757+213b 103.269+ 11.3 b 94356+ 13.0 b
ML (g/kg) o= 22.15+1.60 a 182+1.10a 1531 +£2.06a 1558 +£584a 11.64+493a
Uz 8.82+1.09b 7.23+1.20b 6.36+0.51b 6.60£3.25b 10.65+3.39a
TE 6.59+1.34b 6.62+1.71b 6.22+0.87b 429+1.33b 7.69+2.82a
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Table 4 Distribution of soil nutrient stoichiometric ratios under different vegetation communities

VR THEZE R C:N C:P N:P
s S s [ES s [ES
T SeHERE 2 40.11 39.55 61.50 110.75 1.53 2.80
2 29.58 23.21 34.86 44.10 1.18 1.90
T2 32.80 27.46 34.17 34.68 1.04 1.26
AR = 38.87 36.40 74.85 140.00 1.93 3.85
)2 33.12 20.08 26.71 51.64 0.81 2.57
T2 32.75 24.52 29.11 44.13 0.89 1.80
B VR AS AR 2 24.68 30.62 42.03 85.06 1.70 2.78
2 34.50 14.79 34.50 53.00 1.00 3.58
T2 35.25 17.77 4230 51.83 1.20 2.92
R AR 2 40.65 25.13 69.69 77.90 1.71 3.10
2 25.45 26.40 28.72 38.82 1.13 1.47
T2 29.44 15.89 27.81 22.58 0.94 1.42
FiER bR = 36.50 38.80 53.53 52.91 1.47 1.36
)z 36.09 38.04 33.16 44.38 0.92 1.17
T2 31.50 34.95 29.40 33.43 0.93 0.96
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