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BE. AR EEREEARS G EEHE, L& KE D 40, 60, 80 4 & b4 Pinus tabuliformis A Tk H #F 52 %+
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Soil quality development in Pinus tabuliformis plantations with different

forest ages on Taiyue Mountain

LIANG Yang', SHAO Sen?, MA Bingqian®

(1. Taiyue Mountain National Forest Administration of Shanxi Province, Qinyuan 046501, Shanxi, China; 2. College of

Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract: To determine the soil quality of 40-(Py), 60-(Pg), and 80-(Pg) year-old Pinus tabuliformis planta-
tions on Shanxi Taiyue Mountain, analysis of variance and significance test were used to evaluate significant
difference of soil factors, and a composite index were used to evaluate soil quality. Results showed that with an
increase in age of the P. tabuliformis forest, soil water content increased markedly; whereas, soil bulk density
decreased. The content of organic matter, total nitrogen, available potassium, ammonium nitrogen, nitrate nitro-
gen, and available phosphorus increased most in the 0-10 ¢m soil layer. Also, soil microbial biomass carbon in
10-30 cm layers and nitrogen content in 0-20 cm layers of 80-year-old P. tabuliformis forests were much high-
er than those of 60-year-old and 40-year-old P. tabuliformis forests. The composite indexes of soil quality were
0.568 (Pg) >0.500 (Pg) >0.363 (Py). Thus, with an increase in forest age, soil microbial biomass carbon and
nitrogen content as well as physical and chemical properties improved, and soil quality of P. tabuliformis plan-
tations on Taiyue Mountain was enhanced. [Ch, 3 fig. 4 tab. 28 ref.]
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Table 1~ Characteristics of Pinus tabulaeformis plantations

FEHACS 4 Fi Miie/a FHE M em PR R MRS B/ (B -hm)  AREA BB/ (0)
Py FIEVS 40 13.6 14.9 2780 87.5 15
Py HIEVS 60 26.7 15.1 1 430 78.2 18

Py RHEA 80 36.4 13.8 520 71.7 16
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Figure 1 Soil physical properties of Pinus tabulaeformis plantations with different ages
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Table 2 Soil chemical properties of Pinus tabulaeformis plantations with different ages

fb 3 w 45/ (g kg™) fh 3 W 55/ (mg-kg™)
0~10 10~20 20~30 cm 0~10 10~20 20~30 cm
Py 1.18 + 0.07 0.76 + 0.20 0.77 + 0.08 Py 11.6 + 3.0 94 +22 10.2 £ 0.9
Pg 1.54 + 0.40 0.96 + 0.12 0.77 £ 0.13 Pg 20.6 + 8.4 172 £ 32 14.1 £ 1.8
Py 2.04 + 0.37 1.06 + 0.14 0.75 + 0.15 Py, 248 + 34 182 +22 17.8 + 3.3
nh 3 w gl (gkg™) fb 3 W g5/ (mg-kg™)
0~10 10~20 20~30 cm 0~10 10~20 20~30 cm
Py 17.72 + 2.79 11.29 + 2.48 11.00 + 2.83 Py 17.0 + 2.7 137 £35 174 + 4.4
Pe 27.95 + 248 16.03 + 2.77 13.00 + 2.07 Po 16.6 + 3.3 215 +89 225 +3.0
Py 28.86 + 4.45 14.55 + 2.02 9.08 +2.29 Py 235+ 6.8 23.6 + 4.6 30.1 + 8.4
b3 w s/ (mg-kg™) fb 3 w g/ (mg-kg™)
0~10 10~20 20~30 cm 0~10 10~20 20~30 cm
Py 227 £ 56 171 £ 62 164 £ 6 Py 2.6 +0.5 28 +£0.5 20+04
Pg 244 £ 15 171 £ 15 169 + 71 Po 34 0.1 34+04 29+ 0.6

Py 297 £ 26 201 + 22 208 + 66 Py 54+13 2.6 0.6 3.0+0.8
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Figure 2 Contents of microbial biomass carbon and nitrogen in the soil under Pinus tabulaeformis plantation with different ages and
different soil layers
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Table 3  Correlation coefficient between different soil nutrients
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B2 A -0.151 -0.319 -0.442%* 1
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AR A 0.827%#* 0.702%* 0.635%* -0.028 0.538%*%* 0.494+%* 1
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Table 4  Factor load, weight, characteristic root and variance contribution rate

Ry A N T e

+ 14 b U
1 2 3 4
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4 HLR 0.82 0.26 0.29 ~0.26 0.103
45 -0.03 0.08 ~0.93 0.18 0.116
R 0.27 0.87 ~0.22 ~0.14 0.109
R 0.35 0.67 0.38 ~0.05 0.084
[C G/ 0.84 0.35 0.02 0.01 0.105
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KR 0.60 0.48 0.36 -0.29 0.075
TR E -0.10 -0.13 -0.18 0.95 0.119
SRR 2.367 1.198 0.936 0.806
7 2% BTk R/ % 0.560 0.144 0.088 0.065
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Figure 3 Composite indexof soil quality of Pinus tabulaeformis plantation with different ages
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