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Effects of Different Tree Species of Plantation on Soil Properties
ZHANG Ya-mei
Abstract
[ Method | Nine kinds of typical stand types of Platycladus orientalis, Pinus tabulaeformis, Sabina chinensis, Pinus bungei, Pinus armandii,

(Baotou Forestry and Grassland Resource Protection Station, Baotou, Inner Mongolia 014030)
[ Objective ] In order to clarify the effects of different tree species of plantations on soil properties in the eastern plain of Baoding.

Ginkgo biloba, Sophora japonica, Cotinus coggygria and Catalpa bungei were studied. Through field sampling, indoor index determination,
one-way ANOVA and Pearson analysis, the characteristics of soil properties of different stand types were studied. [ Result]The results showed
that the soil pH values of different stand types ranged from 7. 69 to 8. 58, which were weakly alkaline as a whole, and increased with the depth
of soil, the soil nutrient index was at the middle and lower level. The soil total nitrogen, total phosphorus, total potassium, water content and
organic matter content of different stand types decreased with the increase of soil depth. The soil pH value and total potassium content showed
weak variability, the variability of surface organic matter content was strong, the variability of deep soil organic matter content was weak, and
the soil water content, total nitrogen and total phosphorus content were medium variation in each layer of soil. In soil properties, except that
there was no significant difference between total potassium content and stand type, the contents of other indexes were significantly different from
vegetation types (P < 0.05). The correlation between soil properties was common, the accumulation of soil water content, total nitrogen con-
tent and organic matter content was highly synchronous, and there was a positive correlation between soil total phosphorus and total potassium
content. [ Conclusion]The research results clarify the current situation of soil physical and chemical indexes and the correlation between soil
nutrients of different tree species of plantations in the eastern plain of Baoding, which can provide a basis for the long-term and sustainable de-
velopment of vegetation in the study area, and also provide a data reference for exhibition and ecological construction.
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Table 1 Growth status of different stand types
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BSOS e e Avnge AT sl 21 RERMFEEATHEBBLMERE 052 0,17
ype  Deight/m DBHJem g e AT T b4 J2 58 pH Rl TK 45 B/ [ B i 56
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Table 2 Statistics of soil physicochemical properties under forest plantations in eastern plain of Baoding
T H +ERE TN TP TK SOM H wC
Item Soil depth//cm /kg g/kg o/'kg g/kg p %
KAl Maximum 0~20 2.00 0.83 18.85 29.56 8.19 24.74
20~40 1.01 0.50 17.72 12.03 8.39 16.98
40~60 0.70 0.41 17.32 8.93 8.58 15.36
/M Minimum 0~20 0.80 0.29 12.55 12.43 7.69 15.36
20~40 0.46 0.26 12.50 8. 15 7.75 10.70
40~60 0.40 0.21 12.03 6.98 7.88 7.86
SEHIE Average 0~20 1.29 0.55 15. 88 19.21 7.95 19.67
20~40 0.67 0.38 15.29 9.95 8.09 13.98
40~60 0.53 0.35 14.31 7.82 8.24 11.83
37 %% Median 0~20 1.31 0.54 15.70 18.53 7.95 19. 54
20~40 0.67 0.39 15.05 9.92 8.09 14. 10
40~60 0.52 0.36 14.17 7.98 8.22 12.38
bR Standard 0~20 0.27 0.12 1.47 4.22 0.13 1.95
deviation 20~40 0.13 0.05 1.22 0.74 0.15 1.87
40~60 0.08 0.04 1.07 0.50 0.16 2.08
75 5 ZHY Coefficient 0~20 0.21 0.21 0.09 0.22 0.02 0.10
of variation 20~40 0.20 0.14 0.08 0.07 0.02 0.13
40~ 60 0.14 0.11 0.07 0.06 0.02 0.18
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8.4 Fig.2 Changes of water contents in different stands
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Table 3 Content of soil organic matter in different forest layers o/kg
5 S +Jz Layers SR
No. Sample plot type 0~20 cm 20~40 cm 40~60 cm Average
1 sk 25.59+2.51 a 10. 6020. 50 a 8.17+0.32 a 14.79 a
2 TR 19. 86+3.77 be 9. 80=+0. 76 ab 7.53+0.46 ¢ 12.40 a
3 YIS0 17.93+2.82 od 10. 07+0. 48 ab 7.86%0. 52 ac 11.95 a
4 SN 20.0621. 36 be 10. 000. 37 ab 8.07+0.16 a 12.71 a
5 LTIV N 21.46%4.62 b 10. 40+0. 66 ab 8.10+0.50 a 13.32 a
6 AR 16.52+3.34 d 9.65+0.50 b 7.5320.38 be 11.23 a
7 FE MR 17.01%2. 14 cd 9.46+0.49 b 7.7920. 50 ac 11.42 a
8 Hpibk 18.02+5.17 ed 9.97+0.98 ab 7.79%0. 47 ac 11.93 a
9 TGEIN 16.41+2.80 d 9.61x1.12 ab 7.5420.71 be 11.19 a
10 St 19. 58+2. 59 bed 10. 26+0. 53 ab 8.06+0.38 a 12.63 a

L : AP RING FREOR A FIRE S T [R] — 422 AR & 1 25 57 35 (P<0. 05)

Note: Different lowercase letters in the same column indicate significant differences in soil index content under the same soil layer of various land types ( P<

0.05)
4 AEAMHEETEINEGE
Table 4 Total nitrogen content of soil in different forest layers o/kg
5 FEH SR +JZ Layers R
No. Sample plot type 0~20 cm 20~40 cm 40~60 cm Average
1 MR 1.65+0. 13 a 0.9420.05 a 0.6420.04 a 1.07 a
2 THIFAMA 1.44+0.18 b 0.80+0.08 b 0.56+0.04 ¢ 0.93 ab
3 LEIENIN 1.31£0.13 b 0. 68+0. 04 cd 0.57+0. 03 be 0.85 ab
4 BN 1.3720.13 b 0.67+0. 03 cd 0.550.02 ¢ 0. 86 ab
5 AEIFABR 1.42+0.13 b 0.68+0. 08 ¢ 0.59+0.06 b 0.90 ab
6 RSB 0.98+0. 10 ¢ 0.6320.05 d 0.47+0.04 d 0.69 b
7 [E AR 1.1220.20 ¢ 0.58+0. 06 df 0.47+0.04 d 0.72 ab
8 Heptbk 1.15£0.36 ¢ 0.55+0.08 f 0.45+0.04 d 0.72 ab
9 LGN 1.1320.22 ¢ 0.5420.06 { 0.46+0.05 d 0.71 ab
10 i b, 1.37+£0.77 b 0.7120.04 ¢ 0.5920. 02 be 0.89 ab

T : RIS NG PR FR A R ] — 2 3R by 2 57 .35 (P<0. 05)

Note ; Different lowercase letters in the same column indicate significant differences in soil index content under the same soil layer of various land types (P<

0.05)
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Table 5 Total phosphorus content of soil in different forest layers o/kg
P FEHBZE TR +JZ Layers EHIE
No. Sample plot type 0~20 cm 20~40 cm 40~60 cm Average
1 LK AN 0.70+0.11 a 0.42+0.04 a 0.38+0.0la 0.50 a
2 THFAMR 0.45+0. 10 be 0.35+0. 05 ab 0.29+0.02 d 0.36 b
3 AR 0. 52+0. 08 abe 0.36=0. 05 ab 0.36+0. 02 be 0.41 ab
4 EV-L /NN 0.53+0. 08 abe 0.39+0. 04 ab 0.34+0.02 ¢ 0.42 ab
5 LTIV N 0.42+0.10 ¢ 0.31x0.05 b 0.30+0.04 d 0.34 b
6 ARAAR 0.59+0. 08 ab 0.42+0.03 a 0.35+0.03 ¢ 0.45 ab
7 [ESEWaN 0. 60+0. 09 ab 0.43+0.06 a 0.38+0.02 ab 0.47 ab
8 TR 0.55+0. 04 abc 0.40+0.02 a 0.38+0.03 ab 0.44 ab
9 AR A 0.55+0. 11 abe 0.37+0.04 ab 0.36+0. 02 ac 0.43 ab
10 Fri b, 0.47+0. 08 be 0.36+0. 04 ab 0.36+0.03 ac 0.40 ab

T ISR NG F R FOR A R R R — 2 e by 2 57 .35 (P<0. 05)

Note ; Different lowercase letters in the same column indicate significant differences in soil index content under the same soil layer of various land types ( P<

0.05)
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Table 6 Total potassium content of soil in different forest layers o/kg
5 AT +JZ Layers SFEIE
No. Sample plot type 0~20 cm 20~40 cm 40~60 cm Average
1 LSRN 15.86+0.81 a 15.53+0.81 a 14.57+0.64 a 15.32 ab
2 THAAFR 15.27+0.77 a 14.62+0.64 a 13.59+0.76 a 14.49 b
3 Rk 15.65+2.31 a 15.06+1.76 a 14.51+1.46 a 15.07 ab
4 B AN 15.51+1.05 a 14.98+1.15 a 14.24+0.52 a 14.91 ab
5 AP 14.97+1.46 a 14.53+0.96 a 13.69+0.87 a 14.40 b
6 AR 16.04%1.70 a 15.39+1.40 a 14.67+1.27 a 15.37 ab
7 SRR 16.66£1.16 a 15.91+0.98 a 14.63+1.31 a 15.73 a
8 FERE 16.48+1.15 a 15.86+1.02 a 14.19+0.77 a 15.51 ab
9 AR AR 16.56+1.78 a 15.75+1.52 a 14.70+1.38 a 15.67 ab
10 Sl 15.76£2.11 a 15.12+1.69 a 14.40+1.56 a 15.09 ab

T [RFUA R)NG TR R R R R T ] — 2 SR AR 3 1k 22 3 I35 (P<0. 05)

Note ; Different lowercase letters in the same column indicate significant differences in soil index content under the same soil layer of various land types ( P<

0.05)
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Table 7 Correlation coefficient between soil physical and chemical properties

Efaga

)=
Index Soil layer//cm B Tk SOM pH we
TN 0~20 -0.112 -0.252" 0.806" " -0.251" 0.514" "
20~40 -0. 062 -0. 196 0.514" " -0.333"" 0.708" "
40~60 -0. 165 -0.075 0.487" " -0.329"" 0.795" "
TP 0~20 0.230" -0.020 0.266" -0.063
20~40 0.225" -0.053 0. 196 -0.231"
40~60 0.238" 0.152 0. 167 -0.272*"
TK 0~20 -0.334"" 0.209" -0.263"
20~40 -0. 166 0.210" -0.307""
40~60 0. 064 0. 098 -0.133
SOM 0~20 -0.287"" 0.454""
20~40 -0.214" 0.424" "
40~60 -0.133 0.379" "
pH 0~20 -0. 148
20~40 -0.440""
40~60 -0.488" "

o+ P<0.05, % % P<0.01
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