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Comprehensive Estimation of Soil Fertility in Urban Forest

SHAN Qi-hua'? , YU Yuarrchun®, ZHAN GJianfeng' , QIAN Hongtao® , XU Yong hui®
(1. Institute of Subtropical Forestry, CAF, Fuyang, Zhejiang 311400, China;
2. College of Forest Resources and Environment, Nanjing Forestry University, Nanjing,

Jiangsu 210037, China; 3. Yixing Forestry Technological Extension Station, Yixing, Jiangsu 214206, China)

Abstract : It isimportant and necessary to make further studieson comprehensive fertility estimation in urban
forest soil which plays an important role in the sustainable development of urban forest and ecosystem. In
this paper , modified Nemoro Index(Q) was used to assess the fertility quality of urbanforest soil with the 6
indicators of soil bulk density, texture, pH, organic matter , available potassum, and cellulase activitiesin
Nanjing City. Results showed that the range of Q of urban forest soil was 0.85 1.51, the mean value was
1.19+0.17, and the percentage of il samplesin the middielevel of 1.0<Q<1.5was90.91 %. Soil fertili-
ty Qin suburban forest and mixed forest of tree, shrub, and grass were comparatively high, while that in
road green belt and lawn wasjust the opposite. It isconcluded that thefertility of urbanforest soil in Nanjing
City isin middle-low level and needsto be restored immediately , and the lawn is not theideal material for il
fertility restoration.

Keywords: urban forest soil ; fertility estimation; Nanjing City
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SUITMA) B SUITMA 1
2007 10
, 1.1
(
, ) ( 0—20 cm) ,
p ” (3] (
) H H
, (3 10m), (
: 7 50 cm x50 cm x 20 cm) 3
1 ( 1 kg) , 44
, , , 2,
1 0.25mm
, 2006 4 2 2006 4 4
, 1.2
[4] [57]
(g/cm’) ;
, 1 mm ; ; pH 25 ml
2 mm (10 g) ,pH
, ; (d9/ ko) ;
1 (mg/kg) 1 mol/L — ;
, (mg/ g)
1
1
/ H / / /
(g-cm™®) ) P (- kg'') (mg-kg') (mg- kg*')
1 1.32 7.59 25.98 92.67 3.06
2 1.51 7.48 9.53 112.55 1.05
3 1.50 5.15 12.59 128. 44 1.05
4 1.29 4.85 30.00 220.09 0.89
5 1.42 7.88 10. 41 176.01 5.91
6 1.41 7.67 18.07 167.58 0.00
7 1.46 7.63 9.67 92.64 1.39
8 1.36 7.90 14.12 212.20 0.00
9 1.44 6.87 10.39 80.73 1.89
10 1.52 7.79 3.82 84.88 1.05
11 1.51 7.67 9.18 108. 88 2.57
12 1.18 7.19 15.25 80. 83 6.08
13 1.40 5.76 5.74 73.15 0.22
14 1.48 7.12 20.05 160. 33 0.55
15 1.15 6.74 41.02 37.13 0.00
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1
/ / / /
(g-em?®)  ( ) PH (g- kg'") (mg- kg'!) (mg- kg'*)
16 1.44 5.38 18.29 9. 61 4.40
17 1.30 7.62 25.05 152.68 0.00
18 1.48 7.52 9.15 88.77 3.90
19 1.49 6.74 16.63 88.71 0.00
20 1.43 5.97 11.44 72.95 0.00
21 1.27 5.65 16.11 121.16 3.59
22 1.36 7.67 8.00 104. 46 0.00
23 1.56 7.25 9.39 69. 20 1.06
24 1.40 6.10 14.89 84.91 2.56
25 1.30 6.51 17.12 49.03 4.73
26 1.39 7.87 11.43 130.23 0.00
27 1.48 7.76 29.80 164.33 0.00
28 1.40 7.22 17.69 120.52 2.73
29 1.37 7.76 21.81 156. 66 0.72
30 1.23 7.84 5.72 100.70 1.05
31 1.51 7.98 5.22 108. 90 4.92
32 1.43 7.95 13.33 108.41 2.89
33 1.48 8.00 20.83 203.93 1.73
34 1.41 7.68 5.73 83.03 1.73
35 1.62 7.54 7.63 72.95 0.38
36 1.40 7.98 31.20 92.72 5.24
37 1.23 7.84 5.72 100.70 1.05
38 1.51 7.98 5.22 108.90 4.92
39 1.43 7.80 11.44 57.08 1.89
40 1.63 7.65 3.13 104.82 0.72
a1 1.61 7.84 7.28 136.30 1.22
42 1.33 7.93 5.73 116.73 0.00
43 1.56 7.31 4.18 208. 66 0.00
44 1.59 7.82 8.33 124.62 2.56
3 1.4
( 2t :
2 “ K , G < Xa:

Xa Xe Xp P =G/ Xa,(P £1) (1)
/(g- cm?) 1.45 1.35 1.25 w om . Xa< G < Xe:

PH(<7.0) 45 55 65 Pi=1+(C- X/ (Xe- Xa) ,(L<P<2) (2)

pH(>7.0) 1 9.0 8.0 7.0 . , X <G Xy
;((jé.ksg_i) ;g 12;0 23000 P=2+ (G- X/ (Xp- Xo),(2< P <3) (3)
/(mg- g %) 10 50 100 " " o G2 X

Pi=3

(4)
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L1 G ) (Q=1.22 +0.18) (Q=1.19 +
1.35 g/ o £ G <1.45 g/ o’ : 0.18) (6:1{8310. 14) (Q=1.175
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i pH>7.0, (5) ,(6) (7
( 2, pH 9080 7.0 ’
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3
Pi
pH °
1 2.28 3 2.41 2.60 1.85 0.31 1.45
2 0.96 2 2.52 0.95 2.13 0.11 1.00
3 0.97 3 1.65 1.26 2.28 0.11 1.07
4 2.60 2 1.35 3.00 3.00 0.09 1.39
5 1.35 3 2.12 1.04 2.76 0.59 1.32
6 1.39 3 2.33 1.81 2.68 0.00 1.29
7 0.99 3 2.37 0.97 1.85 0.14 1.08
8 1.92 3 2.10 1.41 3.00 0.00 1.32
9 1.08 2 3.00 1.04 1.61 0.19 1.04
10 0.96 2 2.21 0.38 1.70 0.11 0.85
11 0.96 2 2.33 0.92 2.09 0.26 1.00
12 3.00 3 2.81 1.52 1.62 0.61 1.51
13 1.47 3 2.26 0.57 1.46 0.02 1.01
14 0.98 3 2.88 2.01 2.60 0.06 1.33
15 3.00 1 3.00 3.00 0.74 0.00 1.24
16 1.08 3 1.88 1.83 1.93 0.44 1.21
17 2.53 3 2.38 2.50 2.53 0.00 1.49
18 0.98 3 2.48 0.92 1.78 0.39 1.13
19 0.97 3 3.00 1.66 1.77 0.00 1.20
20 1.22 3 2.47 1.14 1.46 0.00 1.07
21 2.82 3 2.15 1.61 2.21 0.36 1.42
22 1.92 3 2.33 0.80 2.04 0.00 1.16
23 0.93 3 2.75 0.94 1.38 0.11 1.05
24 1.48 3 2.60 1.49 1.70 0.26 1.23
25 2.45 3 3.00 1.71 0.98 0.47 1.38
26 1.61 3 2.13 1.14 2.30 0.00 1.17
27 0.98 3 2.24 2.98 2.64 0.00 1.36
28 1.51 2 2.78 1.77 2.21 0.27 1.23
29 1.84 3 2.24 2.18 2.57 0.07 1.37
30 3.00 3 2.16 0.57 2.01 0.11 1.25
31 0.96 3 2.02 0.52 2.09 0.49 1.10
32 1.23 3 2.05 1.33 2.08 0.29 1.17
33 0.98 3 2.00 2.08 3.00 0.17 1.30
34 1.41 3 2.32 0.57 1.66 0.17 1.06
35 0.90 2 2.46 0.76 1.46 0.04 0.88
36 1.48 3 2.02 3.00 1.85 0.52 1.42
37 3.00 3 2.16 0.57 2.01 0.11 1.25
38 0.96 3 2.02 0.52 2.09 0.49 1.10
39 1.20 3 2.20 1.14 1.14 0.19 1.03
40 0.89 3 2.35 0.31 2.05 0.07 1.00
41 0.90 2 2.16 0.73 2.36 0.12 0.96
42 2.24 3 2.07 0.57 2.17 0.00 1.16
43 0.93 2 2.69 0.42 3.00 0.00 1.04
44 0.91 3 2.18 0.83 2.25 0.26 1.10
( 223 )
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