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) Fig. 1 Sampling point distribution
1 499.85 km 23.7%
1 218.78 50.46% 1.3
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26.42%
1.2 (DB31/T769-2013) AB-DTPA
) _ [19]
1.4
9 Excel 2007
0~20cm SPSS 17.0
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10 000 m’ 2013) "
303 15 2
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140
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3 (0~20 20~40 40~90cm) 66 1
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Table 1 Contents of available nutrients in top-soils from Shanghai central region
(mg/kg) + (mg/kg) (%) "mg/kg) (%)
P 2.4~1324 12.1£13.0 1.08 8~40 46.95
K 23.7 ~684.0 150.6 + 87.0 0.58 60 ~ 250 82.39
Ca 136.7 ~ 542.5 3354+454 0.14 >300 84.88
Mg 27.6 ~359.5 130.0 £ 52.4 0.40 50 ~ 250 94.81
S 5~3500 167 £332 1.99 25~ 500 14.00
Mo 0.01 ~5.13 0.09 £0.36 4.02 0.05~2 27.99
Mn 0.24 ~73.46 3.52+4.53 1.29 0.6 ~15 94.13
Zn 0.51 ~315.33 9.09 £16.26 1.79 1~10 71.56
Cu 1.05 ~42.47 7.61 £5.62 0.74 0.3~8 67.95
Fe 1.6 ~155.9 44.8 +£18.1 0.40 4~300 93.45
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2.1.1 1 94.13% 0.6 ~ 18 mg/kg
2.4 ~132.4 mg/kg 4.30% 0.6 mg/kg
12.1 mg/kg 8 mg/kg 1.6% 8 mg/kg
50.79% 8 ~ 40 mg/kg 73.46 mg/kg 300
46.95%
2.26% 40 mg/kg
132.4 mg/kg 1 ~ 10 mg/kg!"” 1
9.09 mg/kg 0.51 ~
150.6 mg/kg 23.7 ~ 684.0 mg/kg 315.33 mg/kg 0.68%
60 mg/kg 7.68% 1 mg/kg 71.56%
60 ~ 250 mg/kg 82.39% 9.93% 1 ~10 mg/kg
250 mg/kg 27.76%
3 (19) (10 ~ 25 mg/kg)
(23] (25 ~ 40 mg/kg) (>40 mg/kg)
2.1.2 1
335.4 mg/kg 24.60% 2.48%  0.68% 315.3 mg/kg
136.7 ~ 542.5 mg/kg 84.88% >300 8
mg/kg
130.0 mgkg
27.6 ~ 359.5 mg/kg 50~ 0.3 ~8mg/kg!"! 1
250 mg/kg 94.81% 5.19% 7.61 mg/kg 1.05 ~
250 mg/kg 42.47 mg/kg 67.95%
50 mg/kg 0.3 ~8 mg/kg 32.05%
3 [19]
1 (8 ~ 15 mg/kg) (15 ~ 30 mg/kg)
167 mg/kg (>30 mg/kg)
5~3500 mgkg 79.46% 23.93% 7.00%
25 mg/kg 14.00% 1.12%
25 ~200 mg/kg 1
6.54% 44.8 mg/kg 1.6 ~ 155.9 mg/kg
200 mg/kg 3 500 mg/kg 93.45% 4 ~ 300 mg/kg
700 6.55%
2.1.3 1 4 mg/kg
0.09 mg/kg
0.01 ~ 5.13 mg/kg 71.56% pH [7.26]
0.05 mg/kg 27.99% 2.2
0.05 ~ 2 mg/kg 2 ( 0.45%)
5.03 mg/kg  5.13 mg/kg 2241
2 mg/kg 2

1

3.52 mg/kg 0.24 ~ 73.46 mg/kg
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F2 LR AEERERZTIEFHESTS S E(mg/k)
Table 2 Contents of available nutrients in different-built years of greenbelt from Shanghai central region
1990s—2005 1970s—1980s 1940s—1950s
P 202+19.1a 11.0+£222a 34+0.0a 12.1+12.1a 16.6 242 a
K 135.5+784a 130.7+47.2 a 116.4 + 8.0 ab 85.0+40.6b 133.5+784 a
Ca 331.0+68.0a 3352+372a 3222+14a 305.1+77.1a 328.1+£34.7a
Mg 136.1+452a 105.7+29.4b 1454+21.2a 119.0+59.2 a 123.2+57.2a
S 59+39a 39+£912a - 15+8a 66+ 154 a
Mo 022+042a 027+093a 0.04+£0.00a 0.09+0.08 a 023+£095a
Mn 2.24+£1.34Bb 4.92 +£4.62 Aa 5.57+0.63 Aa 3.3+2.44 ABab 3.72 £ 2.46 ABab
Zn 6.52 + 6.14 Bb 5.97 +3.26 Bb 3.90+0.55Bb 2851 £74.42Aa  12.73 £8.92 ABab
Cu 4.14+£2.23 Bc 6.83 +3.81 Bb 3.40+0.17 Be 7.13 +3.28 Bb 10.74 £ 5.75 Aa
Fe 48.26 +20.12 ABab 47.60 + 13.10 ABab 33.52+1.27Bb 38.01 £ 16.06 Bb 53.94 £20.94 Aa
P<0.01 P<0.05
(P<0.01)
[19]
2
20 40—50
(P<0.01) (P<0.05)
2.2.2
3 (P<0.05)
(P<0.05) (P<0.01) 42.81% 19.98% 2.91%
%3 LEPOERXRARITEXIEZTIEFESHS S E(me/k)
Table 3 Contents of available nutrients in different administrative regions from Shanghai central region
P K Ca Mg S
15.5+17.4 Bbc 149.7 £ 67.2 Aa 323.8 £27.7 Bbc 97.7 £23.8 Bb 15+9a
34.6 £20.0 Aa 139.0 £ 87.3 Aab 305.4+£70.0 BCc 106.8 £ 31.1 ABb 58+58a
6.9+4.6Bc 131.7 £ 62.2 Aab 330.0 £ 33.5 Bbc 119.3 +42.8 ABb 18+1la
15.9 £27.9 Bb 154.2 £ 80.9 Aa 334.4+41.4 ABb 134.8 £56.4 Aa 62+153a
11.7£9.6 Bbc 78.7+29.9 Be 293.8 £58.2 Cc 101.4 £52.8 Bb 27+16a
10.8 £ 10.6 Bbc 119.9 £45.7 Ab 331.8 £57.6 ABbc 116.5 £46.0 ABb 12+6a
11.0 £ 6.5 Bbc 119.6 £ 52.6 Ab 359.3+£44.1 Aa 101.7£43.4 Bb 17+ 14 a
6.8+4.3 Bc 126.3 +£39.6 Aab 347.8 £21.4 ABab 117.7 £49.5 ABb 13+9a
9.4+7.1Bc 126.3 +£52.5 Aab 336.3 £35.4 ABb 139.7+£40.4 Aa 11 = 5a
Mo Mn Zn Cu Fe
0.03 £0.01 Bb 2.40 £ 1.88 Bb 12.67 £ 14.08 ABb 9.33£7.59 Bb 52.3+£20.1 ABab
0.44 £ 0.56 ABa 2.87£1.43 ABb 8.75+7.07 ABb 4.48 £2.64 BCc 42.9 £20.6 Bbc
0.03 £0.02 Bb 4.64 £5.88 Aa 7.69 +4.27 Bb 7.59 £ 5.10 BCbc 37.5+13.3 Be
0.54£1.14 Aa 2.23£2.00 bB 8.58 +£7.14 Bb 8.58 £7.51 Bbc 40.5 £ 12.9 Bbe
0.13£0.16 Bb 225+ 1.41bB 6.56 £ 4.54 Bb 4.48 £2.99 Cc 36.0+£12.5Bc
0.06 £ 0.06 Bb 4.70£2.77 Aa 7.43 £4.93 Bb 6.77 £3.72 BCbc 45.6 £ 17.7 Bb
0.05 £ 0.03 Bb 3.97 £ 1.66 ABab 23.55 £55.64 Aa 11.59 +7.21 ABab 51.4+23.1 ABa
0.04 £0.01 Bb 3.70 £ 1.13 ABab 8.44 +4.79 Bb 13.67 £ 8.45 Aa 58.0+12.3 Aa
0.05 £0.05 Bb 1.91£1.27Bb 6.22£3.18 Bb 6.52£2.56 BCc 53.7+18.4 ABa

P<0.01

P<0.05
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25.12% 9.34% 3.04% 3
31.12% (P<0.05)
(P<0.01) 37.82%
24.26% 6.92%
42.45% 20.35% 2.90%
14.65% 2.95%
2.2.3
4 3 N ol e e 5 4
Fz5 LEPOE XM IERHER NSRS R = (mg/ke)
Table 5  Contents of available nutrients in soil profiles from
Shanghai central region
(P<0.01) 0~20cm 20 ~ 40 cm 40 ~ 90 cm
P 119+ 155 8.1+64 7.7+6.3
(P<0.01) ‘ ¢ ¢
K 134.6 £ 56.3 a 108.9+47.7a 111.7+46.1a
Ca 339.6+39.0a 3454 +27.6a 3454+262a
Mg 133.9+46.7b 154.1+56.3ab 174.0+56.0a
S 29+25a 26+20a 39+39a
Mo 0.03+0.02b 0.04 +0.02 ab 0.05+0.03 a
(P<0.01) 2 Mn 35142492  2.60+1.69a 238=1.65a
Zn 9.48+798 a 923+8.12a 8.70£8.14 a
Cu 7.45+3.64a 7.81+445a 739+3.73a
(P<0,()1) Fe 479+18.1a 402+155a 42.6+139a
(P<0.01)
P<0.01  P<0.05
#4 EHEDPOHEERARLBEFHMTIBETUSHESIEE
(mg/kg) 3
Table 4 Contents of available nutrients in different greenbelt types
from Shanghai central region
31
P 122+153a 108+£6.6a 12.1+88a
127.8+61.9Bb 140.5+84.8 Bb 196.9 +108.1 Aa
Ca 330.2+47.6 Bb 345.8+21.8Aa 342.9+43.8Aa
[26]
Mg 118.7+482Bb 111.5+27.6 Bb 156.1 £55.1 Aa
S 33+ 62 Bb 11 +6 Bb 345 + 543 Aa
Mo 0.12+£0.46 a 0.07£0.10a 0.04£0.04 a
Mn 3.18+2.92 Bb 6.69+594Aa 3.44+6.13Bb
Zn 9.69 +20.07 a 9.14+£10.79 a 7.92+£556a [27-29]
Cu 8.25+6.22Aa 7.36+7.15ABab 6.44+3.35Bb
Fe 46.5 £ 18.0 Aa 48.9 £20.6 Aa 40.4 +£16.8 Bb
[30-31]
P<0.01 P<0.05
2.2.4
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Study of Available-nutrient Properties of Greenbelt Soils in
Shanghai Central Region by AB-DTPA Method

ZHOU lJiangiang, WU Haibing, FANG Hailan", HAO Guanjun, LIANG Jing,
WANG Ruonan, ZHU Li, WANG Xianchao

(Shanghai Academy of Landscape Architecture Science and Planning, Shanghai 200232, China)

Abstract: Ten kinds of available nutrients in 509 greenbelt soil samples from 9 administrative regions in Shanghai were
analyzed by AB-DTPA extraction and inductively coupled plasma (ICP) atomic emission spectrometry. The results showed that
the soils were rich in available potassium, calcium, magnesium, manganese and iron, but lack of available phosphorus, sulfur and
molybdenum. The contents of available phosphorus and sulfur in some samples were exceeding the corresponding standard,
which might be related to the application of large amounts of organic-improved materials. Both available zinc and copper were
accumulated in different levels, while some soil samples exceeded the corresponding standard. The available-nutrient contents in
the greenbelts in different periods and regions might be related to the soil-forming factors and human activities. The contents of
available zinc and copper in soil increased significantly with the extension of year since the greenbelts were constructed, but the
other nutrients had no significant difference. In terms of different administrative regions in Shanghai, the contents of available
nutrients were lower in Yangpu District, Zhabei District, Pudong New Area and Xuhui District, but relatively higher in Changning
District, Jing’an District and Huangpu District. Hongkou District and Yangpu District showed the highest accumulation degree in
zinc and copper. The contents of soil nutrients were equal between the public green space and the park. The contents of available
potassium, sulfur and magnesium in road green space were significantly higher than those in the public green space and in the
park, but the contents of available zinc, copper and iron were significantly lower. With the increase of soil depth, the contents of
available sulfur, magnesium and molybdenum were increased, but those of available phosphorus, potassium, manganese and zinc
were slightly decreased. The AB-DTPA extraction method is suitable for rapid analysis of most available nutrients in soil and can
be used widely in China.

Key words: Shanghai central region; Greenbelt soil; AB-DTPA extraction; Available nutrients



