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Abstract

Evaluation of forest soil fertility can provide important references for sustainable production of
forestry. Selecting the soil under typical subtropical forest vegetation types as the study object, the
principal component analysis method was used to evaluate soil fertility under different forest ve-
getation types in Lushan Mountain region based on the data from field survey and indoor tests
analysis. The results showed that the soil under bamboo forest had the strongest acidity; the av-
erage contents of soil organic matter, total N, hydrolysable N, total P, available P and CEC in the
soil under deciduous broad-leaved forest were the highest; the average contents of total K and ra-
pidly available K in the soil under evergreen broad-leaved forest were the highest; and the soil
fertility under different vegetation types followed the order from high to low: deciduous
broad-leaved forest > mixed evergreen and deciduous broadleaved forest > evergreen
broad-leaved forest > bamboo forest > shrub > mixed wood > Masson pine forest > Pinus taiwa-
nensis forest. The evaluation results can provide scientific basis for forest management in sub-
tropical regions and sustainable use of forest soil.
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Figure 1. Specific location of each test plots in Lushan
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Table 1. General situation of each test plots in Lushan

F 1L FWLS R B AR

R R FEERBEY  Lhes i g A #EH/m
H R HEM BRLAL, ST pie SwW 10~15 — 200
e A K R 4.3 NW 15~25 0.7 340
M LR AR LN % E 15~20 0.9 480
LA WoR-TE R HRACKR ENEE. BN Lyt 73 SW 30~40 0.8 870

FORAROE FHIETRACH Hlka . FHE Lt 2 3 SW 35~40 0.5 1040
s Tk E LB Ll 3t B R SW 35~40 — 1100
HElk LR /AN il iz NW 20~25 0.6 1250
A R AR F. E il s NE 25~30 0.4 1300
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IR AT REVR PR B AP B TS, CEC & B AT DM N ITAN IR RAERE 0 i 236 hR, et R 3%
AL A EARYE[16]. ARG 2 WA, FEHEHART CEC BPFERTHE 7 MR, X
R R I T IR TE Y I i ERLER, T S BOE N B3 SR B ®, H 518 pH (il — &
IR

Table 2. Indexes of soil fertility under various forest vegetation in Lushan (Mean + Standard deviation)

= 2. FURERMER LR T HREAOREIRTE £ REE)

Li=vi 4 pH 18 AL Ecel N X A il UGl CEC
Byt /H,0O /g'kg™! /g'kg™! /mg-kg™! /g'kg™! /mg-kg ™! /gkg™! /mg-kg ™! femol-kg ™!
2 5 AR 44+ 552+ 9.34 + 774+ 8.79 + 60.9 £ 8.51 207.6 + 4522+
0.2a 18.7a 1.29b 13.7a 0.97a 21.7a 0.71a 65.8 20.75a
TR 4.6+ 64.1 19.63 + 87.7+ 7.39 99.2 + 7.25+ 112.1 + 62.62 +
IS 0.7a 13.8b 2.48a 24.9a 2.38a 31.8a 0.97a 36.4 13.29a
LS 49+ 114.8 + 20.75 £ 922+ 10.04 + 108.5 + 711+ 108.9 + 67.09 =
dant i A 0.5a 325 8.21a 19.5b 3.96 23.5 1.07b 22.1 31.92a
e 4.8 + 63.7 19.09 + 87.2+ 5.65+ 954+ 7.70 + 125.6 + 59.86 £
Al 0.9b 22.6a 7.20b 14.5a 0.89a 36.6a 0.98b 50.7 17.54b
1 2 A bk 4.7+ 56.7 + 1042 + 78.1+ 5.63 + 723+ 821+ 197.7 + 51.73 +
e 0.1a 19.3a 0.65a 25.1a 2.09b 10.3a 0.72a 73.6 28.56b
NIV 58+ 612+ 16.93 + 85.9+ 6.43 + 923+ 7.74 + 1438+ 55.16 +
FERRRACA 0.3a 24.5a 4.53a 34.4a 1.14a 27.4a I.11c 41.2 16.92a
bk 43+ 573+ 14.14 + 785+ 6.92 + 84.5+ 8.16 £ 178.1 + 52.40 +
0.8a 17.4a 3.49a 20.2a 0.87a 15.2b 2.54a 383 12.05
EM 45+ 58.0+ 12.48 + 85.1 715+ 88.8 + 8.12+ 1754 + 53.10+
0.6a 10.8a 5.14a 31.3a 1.06a 29.1a 1.16a 13.5 9.82a

e FSBTRA RN FRERIR p<0.05 K P 2R .
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AR 77 SR bR Z R AR P L2 3

M 3 aTHn, HIEFIUR S SR KEEAAENE 2 IEM IS = 0.89, 0.81, p < 0.01), XFEHH 4
IR S ESARAEVIRZR: IR SHUBAFAENR R IEAH (= 0.72, p < 0.01), XA LT 1
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YLHH CEC sgma 348770 454k, CEC 1K 3 ZHUL T WA AL L35 b A i FR (5 59

Table 3. Correlation between various soil fertility indexes
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pH & AL 2R NI e A Rk ol T CEC

pHE 1.00
AHL —0.40 1.00
£ -0.39 0.89" 1.00
IK A -0.35 0.817 0.83" 1.00
R -0.41 0.32 0.33 0.36 1.00
EERST 0.06 0.72" 0.60™ 0.62" 0.08 1.00
e 0.31 -0.40 -0.27 -0.38 -0.38 0.19 1.00
T 0.27 -0.11 0.11 -0.10 -0.33 0.31 0.74" 1.00
CEC -0.12 0.64" 0.61" 0.52" 0.26 0.14 -0.69" -0.08 1.00

T RORBEEMAR, p<0.05, TEFMEEMRE, p<0.01.
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HLFT(0.2414) FIZKfF20(0.2308), X 55 — 32 Bl 73 T BR A BRI PR 102 A8 251 (0.1969) A1 4= 47 (0.1880), % 5 =
TR TUBR R IR IR TR (0.2158) A4 185 (0.2054),  pH B X 55 I 5 52y DTk 3R B K (—0.2824), 4=
R 55 T R TR R R K (0.2516), CEC X85 75 35 40 I 5Tk 2% £ K (—0.1950).
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Table 4. Soil fertility indexes and the contribution rates of 6 principal components
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T 0.2147 0.1805 0.2158 0.2642 0.2281 0.1834
CEC 0.1753 -0.1651 0.1659 0.2490 -0.2193 -0.1950
25 1.8590
20 144137
15
1.0
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Figure 2. Scores of soil fertility under different vegetations in Luhan
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