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Abstract: Forest plantations are an important component of urban green infrastructure with soil being funda-
mental for healthy and sustainable development of forest plantations. To understand the soil physical and
chemical properties and their connection to plant community characteristics, thirty four 25 mx25 m plots from
five main forest plantations types in Shanghai were selected. Each soil sample was a mixture of three sub-sam-
ples taken from each layers in 1 m x 1 m X 1 m soil profile, and plant community characteristics were surveyed
at the same time. One-way analysis of variance was applied to test the differences of soil properties (SPSS ver.
23). Pearson’s correlation analysis was performed to assess the relationships between soil properties and com-

munity characteristics with software R, ver. 3.2.0. Results showed that (1) soil bulk density was between 1.07—
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1.67 g-cm™. Most of the soils were alkaline to weakly acidic (soil pH range of 5.7-8.3). The soil electric con-
ductivity range of 0.03-0.40 mS-cm™, and available N range of 5.4-183.4 mg-kg™, available P range of 1.4—
80.5 mg-kg™, and organic matter range of 3.33-42.88 g-kg™. Soil pH, available N, and organic matter present-
ed regular dynamics and significant differences between different soil layers (P <<0.05). Soil bulk density,
available P, and electric conductivity had no large change between different soil layers. (2) At 0-30 em soil
depth, organic matter was significant related to soil bulk density, soil pH, available N, and available P (P<<
0.05). Available N and pH were also significant related (P<<0.05). (3) At 0-10 cm soil layers, tree canopy
density had significant negative relationship with soil electric conductivity (P<<0.05); available N significant
had positive relationship with diameter at breast high and herbaceous layer cover(P<<0.01); organic matter had
significant positive relationship with diameter at breast high (P<<0.05) and herbaceous layer cover (P<<0.01).
In conclusion, with rapid urbanization and intensive human activities, the complexity and disparity of forest
plantations types should be considered when making specific management measures, rather than simply being
based on previous study results, thereby promoting a healthy and sustainable development of forest plantations.
[Ch, 3 fig. 4 tab. 33 ref.]
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Table 1~ Basic informations of sampling sites

Bt ‘ g oy MEME L AR e
o HEFE AT K i Motz WiE R 1% =5 = . icE|
cm (em? m™) 1%  JE 1%

1 FHB Camptotheca acuminata+7g vi Ligustrum lucidum FI2 110 118 16.1 55 1 75 10 AG1
2 28 Koelreuteria paniculat+#t 3 Elaeocarpus decipiens FT2 75 226 15.3 35 0 0 16 AG3
3 k2 Tavodium ascendens+faf Cinnamomum camphora FT5 10.0 16.8 17.1 50 5 40 14 AG2
4 B+ 5 Saliv matsudana FT2 8.0 147 6.6 30 3 35 11 AG2
5 V&P Taxodium distichum FT4 11.0 156 31.1 80 0 11 AG2
6 M FT3 95 140 10.1 50 0 12 AG2
7 IKAZ Metasequoia glyptostroboides FT4 18.0 17.0 28.8 85 0 16 AG3
8 EH M+ FT2 86 128 57 60 40 30 9 AGI
9 FEW FT1 7.0 157 13.3 30 40 70 13 AG2
10 KiZ+EHM Robinia pseudoacacia FT5 18.0 10.8 29.9 85 2 0 18 AG3
11 J7E 22 Magnolia grandiflora+ZE R FT2 9.0 129 12.1 40 8 0 10  AGI
12 i+ G Punica granatum FT2 85 126 8.1 55 40 0 19  AG3
13 E A+ FT2 9.0 167 18.0 40 25 30 19  AG3
14 5M0 Salix matsudana+*5M-75 Prunus cerasifera FT3 6.6 14.6 20.5 40 15 10 14 AG2
15 1 Populus sp. FT3 19.0 233 16.5 65 1 0 16 AG3
16 fff FT1 8.0 8.8 44.5 95 3 0 15 AG2
17 K2 FT4 135 136 29.4 80 0 29  AG4
18 g FT1 6.0 6.4 7.8 50 0 0 11 AG2
19 KE+& FT5 12.0 126 114 65 15 0 28 AG4
20 ARAY Ginkgo biloba+fh ¥ FT2 5.6 8.5 10.7 65 10 0 10 AGl
21 KSR FT5S 95 143 9.5 40 0 12 AG2
22 Kk FT4 145 194 17.8 20 0 20 36 AG4
23 A4# Broussonetia papyrifera+EAT Phyllostachys edulis FT3 9.0 6.7 3.9 75 10 5 11  AG2
24 ®EMk Liriodendron chinense FT3 160 116 21.8 90 75 30 16 AG3
25 R+ FI2 85 102 142 25 0 0 16 AG3
26 V5K Taxodium distichum+HE A4 +it A2 FT5 105 109 33.1 80 15 10 17 AG3
27 JEPEZ FT4 10.0 156 26.0 40 0 3 10 AGI
28 KAZHEER FTS 7.0 138 8.0 15 0 0 10 AGI
29 L+ FT1 7.1 15.4 13.9 50 0 2 11 AG2
30 W45 Prerocarya stenoptera+ ¥l Sabina squamata FT5 17.0 18.1 21.4 75 20 45 10  AGI
31 M+ £ 2 Michelia alba FT3 109 122 22.1 80 1 0 15 AG2
32 EHH Cedrus deodara+ %1 Sapium sebiferum FT5 74  17.6 12.7 70 15 5 16 AG3
33 g FT1 9.8 16.6 20.0 60 0 95 13 AG2
34 KEZ+RER FT5 100 16.7 38.8 75 5 5 11 AG2

UL+ 03 2 T 5 s R A 0 1 B P 7 A I 8 A e D 1 B Com?e ), T A AE 77 A B BB /D5 b
B FTI~FTS 5 335 8 SRR AR (FT1) , 8 3 0t IR S Ak (FT2) , 3t it b (FT3) , 0t b b (FT4) Fish i 1
TM(FTS) 5 Mt dl AGI~AG4 73 JI R m kit <10 a(AGL), 11~15 a(AG2), 16~20 a(AG3)F1>20 a(AG4)4 ik 4l

Hirg R AR B GRS, AHLS pH (H B35 UG, 54300 35 1IE A5G (P<<0.05) .
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FeAHB AT 55 L R 25 8 3 SRR (P<<0.05) 5 REACJZ 5 [ S i L . A ALIE A o 5 IR AT G (P<<0.01) .
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Table 2 Statistical results of physical and chemistry properties of the soils under forest plantations in Shanghai City (n=34)

it H TR em  p py/(grem™)  pH{H o/(mS-cm™) W g/ (mg-kg™)  w g/ (mg-kg")  w ypp/(g-kg™)

0~10 1.67 8.3 0.31 183.4 80.5 42.88
PN 10~30 1.62 8.5 0.34 156.6 42.5 35.08
30~100 1.63 8.6 0.40 115.7 42.7 27.75
0~10 1.11 5.7 0.03 9.9 2.7 8.72
% /ME 10~30 1.12 6.2 0.04 54 14 5.47
30~100 1.07 6.7 0.05 5.8 1.7 333

0~10 135a 7.6 a 0.11 a 80.7 a 13.8 a 20.06 a

FHIH 10~30 142 a 7.9 ab 0.12 a 523 b 10.1 a 14.55 b

30~100 140 a 80b 0.14 a 313 ¢ 74 a 10.26 ¢
0~10 1.36 7.9 0.10 70.6 8.5 18.00
v % 10~30 1.43 8.1 0.11 41.1 6.3 13.17
30~100 1.42 8.2 0.14 25.9 4.6 9.70
0~10 0.11 0.8 0.06 48.1 15.4 8.09
bR 22 10~30 0.13 0.6 0.07 37.0 11.04 6.89
30~100 0.12 0.5 0.07 21.4 8.61 4.15
0~10 0.08 0.10 0.57 0.6 1.12 0.40
AR S R 10~30 0.09 0.08 0.56 0.7 1.09 0.47
30~100 0.08 0.06 0.50 0.68 1.16 0.40

BLHT AN B 3008 22 53 i % (P<<0.05)
(FT3), & iHgEif Ak (FT4) AT fa J 2 Ak (FTS) * 3 TEEUMRZEREXME(n=34)
I‘ETJ ZR0 % (P<0.05), 10~30 cm + 2 s %?M( Table 3 Correlation coefficient between soil physical and chemical

T ) - HAL P T 25 5 AN B 2 (P<<0.05), 30~
100 em £ )2, #& it i@ bR (FT3) A 38 0 i 10
I T A AR (P<<0.05) (K1 2) .
35 AREKARELEELERNHTL

S )EE, BERARn, HHEAELE
EAML Y REBAMAFE L )ZE, pHE
TG AR A B s M T R I B AR
BRI E B E#, 0~10 ecm 2],
R KT 20 a B 41 (AG4) 1 1L 3 56 1 35 5
F A <10 a(AG1), 11~15 a(AG2), 16~20
a (AG3) ¢4, {HAE 10~100 cm + 2 [a] 22 57
AN (P<<0.05) 5 % 3Em fif R A LR,
Bifi 4 MRS K, AN TR )2 )38 S I i (AG 1~
AG2)—J /b (AG2~AG3)—H14 11 (AG3~AG4) [
e, Hid 10~30 em 12, AG3 {4+ HEm
fift A B E AT AG2 FIAGA 4, AG3 ¥4l A
PLIG 2 K F AG2 41 (P<<0.05); XfF 11
AR, HEMBWEEK, &2
W A (18 3) 6

properties (n=34)

e LERE/m  HE pHH HW'SR GEEA ARk
0~10 0.276
pH i 10~30 0.232
30~100  0.085
0~10  -0206 0.204
R 1030 -0284 -0.037
30~100  -0.346*  0.060
0~10  -0268 —0.546%* 0.197
BiffE  10~30  -0312 -0371*% 0272
30~100  -0.132  0.091 0223
0~10  -0303 -0276 0080 0235
A% 10~30  -0214 -0232  0.147 0315
30~100 0.049 0072 0081 -0.057
0~10  —0.404%* -0.500%* 0244 0.822%* 0531+
AP 10~30  -0346% -0.500%% 0303 0.797%*% 0.480%*
30~100  -0.195 -0363* 0.161 0231  0.460%*
BT . % IR ZE 57 B E (P<0.05); ** FIN 2 T4 R 3 (P<<0.01)
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Table 4  Correlation coefficient between soil physical and chemistry properties and the community structure (n=34)
b TR /em By - H g 4 I s W v AR R b WARZRE EAZRGE
0~10 -0.028 -0.198 -0.261 0.028 -0.011 -0.140
A 10~30 0.000 0.055 -0.006 0.259 0.001 -0.095
30~100 0.029 -0.219 -0.152 0.181 0.148 -0.056
0~10 -0.139 -0.224 -0.116 -0.103 0.173 -0.226
pH & 10~30 -0.059 -0.069 0.007 -0.082 0.118 -0.074
30~100 0.038 0.107 0.096 -0.119 -0.048 0.061
0~10 -0.201 0.214 0.096 -0.366* -0.088 0.159
LR 10~30 0.066 0.302 0.315 -0.184 0.025 0.295
30~100 0.096 0.292 0.153 -0.148 -0.028 0.145
0~10 0.193 0.515%* 0.215 0.038 -0.005 0.510%*
A L 10~30 -0.088 -0.099 0.103 -0.224 -0.138 0.162
30~100 0.017 0.018 0.099 -0.274 -0.079 0.164
0~10 0.132 -0.116 0.100 -0.065 -0.024 0.252
ERe 10~30 0.221 -0.036 0.086 -0.139 0.083 0.296
30~100 0.286 -0.040 0.045 -0.072 0.020 0.012
0~10 0.093 0.352 0.157 -0.007 0.146 0.584:%:
A HL R 10~30 -0.065 -0.013 0.056 -0.175 0.042 0.260
30~100 0.160 0.030 -0.145 -0.283 -0.008 0.107
BEHT . * ROR 255 W3 (P<0.05); ** FRoR 22 i % (P<0.01)
201 101 4 a 0.4r
a_aa a a
a —~
o 16 8 Tk P
= . S 0.3 a a a
) . . a
0o 12 m 6 : E{E)
= - : =0.2
% 0.8 = 4] B
Q .
0.4 2t I 0.1 ,
. 1H .
0 0— 0 :
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200 60 35
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= Z40 %25
e 120 50 8020
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g 210 5 ¥
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B2 R F AR £ AR R (n=34)
Figure 2 Soil physical and chemical properties between different forest plantation types(n=34)
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Figure 3 Soil physical and chemistry properties between different age group (n=34)
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