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Effects of afforestation with Pinus sylvestris var. mongolica on change of soil

particle size distribution in sandy land
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Abstract: Vegetation restoration is main restoration measure of the degraded ecosystem, and it is also an important and
direct activity for human to improve regional ecological environment. At present, a lot of studies have been carried out on
soil physical and chemical properties and biological characteristics in arid and semi-arid areas according to different
vegetation restoration methods. However, there are few reports on the effects of Pinus sylvestris var. mongolica plantation
construction on the changes of soil particle composition in Horqin sandy land. Therefore, 20 plots of Pinus sylvesiris var.
mongolica plantation at different growth stages ( including young, middle-aged, mature, and over-mature forests) in
Zhanggutai area of Liaoning Province were used as the research objects and 7 adjacent natural grasslands were used as

control in this paper. The effects of construction of Pinus sylvestris var. mongolica plantation on soil particle composition in
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0—100 cm soil layer in sandy land were studied. The results showed that after afforestation in sandy grassland, the content
of fine soil particles ( <0.05 mm) in different soil layers increased and had a significant increasing trend in 0—10 cm layer.
The fine soil particles variation decreased gradually with the increase of soil depth (except for young forest), but the
composition of soil particles in Pinus sylvestris var. mongolica forest was still sand. The content of soil clay and silt was very
low (only about 5% ). The fine soil particles variation increased gradually with the increase of stand age in 0—10 cm soil
layer, where there was no significant change in 10—100 cm soil layers. The change of fine soil particle content was
positively correlated with soil water content in 10—100 cm soil layers, negatively correlated with soil total potassium in 0—
10, 20—40 and 80—100 cm soil layers, and positively correlated with soil organic carbon in 20—60 cm soil layer. There
was positive correlation between fine soil particle content and soil total phosphorus in 10—40 cm soil layer and negative
correlation in 80—100 cm soil layer. Therefore the construction of Pinus sylvesiris var. mongolica plantation can effectively
increase the content of fine soil particles in soil and has significant effect on the surface soil layer. However, in the short
term, the composition of soil particles would not change significantly. The improvement of soil particle composition in Pinus

sylvestris var. mongolica plantation would also change other soil factors accordingly.

Key Words; Horqgin Sandy Land; grassland afforestation; Pinus sylvestris var. mongolica; soil particle size distribution
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Table 1 The basic conditions of sampling plots of Pinus sylvestris var. mongolica plantation

FE g5 i Mo SR M
Plot number Stand ages /a Stand density /( #/hm?*) Average tree height/m Diameter at breast height/cm

1 13 975 3.36 7.17
2 13 1625 3.66 7.27
3 13 1175 3.44 6.67
4 13 625 3.33 7.43
5 13 1425 3.82 7.36
6 25 1075 8.01 12.40
7 25 1175 7.80 13.09
8 25 500 7.40 15.79
9 25 1725 6.73 11.23
10 27 1250 10.23 14.79
11 27 775 7.55 14.51
12 44 475 9.81 21.09
13 44 400 9.45 20.67
14 44 450 10.34 21.84
15 44 450 10.45 21.83
16 44 450 9.70 21.89
17 56 400 12.91 22.22
18 56 300 12.43 23.65
19 56 525 12.27 20.48
20 56 450 13.38 21.80

£ 2017 4FF1 2018 AEAY 5 WAIRT AT 5900 Sl SRAE | 4301 7735 B A6 - WA A, B R 1oy Xof L il 152 37 s
H, ARAEHB T AR 20 mx20 m , KRS AR FEA T ARS8 2 3T BRI AR - YA, AR T X (4 3 Ak
G3XF LR FERE B R 1 m ANZ IR |98 R4S 1 m 30T K0T 0 250 R 6 )2, B A [ E
R (0—10,10—20,20—40 ,40—60 ,60—80 ,.80—100 cm) , %2 H 4R 70 mm {5 52 mm B 5T 84 534 ] B
B 3 UK BURE S 7 RIS B, B 00 498 5 /K SR e R 0 ROl v O S B ) T R AT TR
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Fig.2 Differences of soil particle size distribution between Pinus sylvestris var. mongolica plantations and controlled grassland
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Table 2 Vertical distribution of soil fine particle variation in different age groups

ek B B AL & Soil fine particle variation/%

s;iyer/cm 2y b b P Sk
Young forests Mid-aged forests Mature forests Over—mature forests
0—10 5.10£1.79Ba 2.17+£1.54Ba 6.90+1.21ABa 10.46+1.15Aa
10—20 5.26+1.49Aa 0.17+0.67Bab 5.27+0.35Aab 4.43+0.38Ab
20—40 4.34+0.90Aa -0.28+0.73Bab 4.21+0.37Abc 3.86+0.61Ab
40—60 6.67+2.33Aa 0.01+0.41Bab 3.94+0.76ABbc 3.86+0.42ABb
60—380 5.62+£1.65Aa 0.45+0.39Bab 2.62+0.74Bc 3.22+0.33ABb
80—100 3.78+0.87Aa -0.51+0.52Bb 2.42+1.09Ac 3.79+0.44Ab

A IRIRE R AR TR A2 AN [ W 28 ) 22 S S 35, AN ) /N 5 B B A TR e 2L A [) 2 1] 28 52 .35 (P<0.05)
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Fig.3 Relationship between soil fine particle and stand ages in different soil layers
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Table 3 Regression analysis of related soil factors of fine particle change

+)= A FEAHE brifEiR2E

Soil layer/cm Predictive variable Estimates Standard error P K
0—10 TK -12.45 2.63 <0.001 0.600
10—20 SW 6.00 1.75 0.003 0.412
TP 1.41 0.58 0.025
20—40 TK -9.84 3.18 0.008 0.808
SOC 4.15 0.68 <0.001
SW 2.02 0.47 0.001
TP 1.36 0.53 0.022
40—60 SOC 3.12 1.37 0.036 0.515
SW 1.80 0.75 0.028
60—380 SW 4.19 1.16 0.002 0.630
80—100 TK —-37.04 10.80 0.004 0.714
SW 4.94 1.43 0.004
TP -0.54 0.19 0.013

TK: 344 Total potassium;SW ; + 3 & 7K Soil water content; TP ; T34 Total phosphoms;SOC;i%ﬁmﬁ& Soil organic carbon , & H1{%
B A Y L3R T (P<0.05) 45 R B THE M KB/ NHEF

3 e
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