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Effect of Different Forestsfor Soil and Water Conservation &
Their Configuration Patternson Soil Nutrients

YANG Ping'? , WAN G Hai-yan'? , ZHAN G Hongjiang' ?
(1. College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China; 2. Key
L aboratory of Soil and Water Conservation and Desertif ication Combating of Ministry of Education, Bei-

jing Forestry University, Beijing 100083, China)

Abgtract :1n order to understand the protection effect of different forestsfor soil and water conservation and
their configuration patternson soil nutrients, soil nutrientsof theseforestsin the district of low mountains
and hillsin Smian Mountain of Chongging were studied in different periods by applying descriptive stati sti-
cal analyss, correlation analyss, principa component analyss and analysis of variance. The results
showed that:  There were significant differences of soil nutrients among bare land, plantations and natu-
ral forests, with the order of natural forests > plantationsfor il and water conservation > bareland. In
natural forest and plantation sample plots, the organic matter content , total N, available P and readily a
vailable K concentration was 82.61 g/ kg ,2.81 g/ kg ,8.86 mg/ kg,120.91 mg/ kg ,59.80 ¢/ kg ,2. 14 g/ kg,
8.43 mg/ kg ,98.81 mg/ kg respectively , which increased by 231.08 %, 212.06 %, 11.77 %, 84. 39 % and
139.67 %, 138.12 %, 6.32 %, 50.69 % accordingly when compared with those in bare land. A sgnifi-
cant effect of forest age on il nutrients was found. Compared with 5year-old plantations, the nutrients
concentrations in the first principal component in the 10-year-old plantations increased 127. 59 %. When
compared with the bare land, the organic matter content , total N, available P and readily available K con-
centration in the 10-year-old plantations and 5year-old plantations increased 202. 47 %, 265. 01 %,
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10.06 %, 76.22 % and 125. 12 %, 75. 39 %, 3. 46 %, 42. 14 % respectively.  The 10-year-old plantations

were the rival of the naturd forestsfor il nutrientsprotection. However , there were no dgnificant diff erences be-

tween different configuration patterns of forestsfor il and water conservation on il nutrients.

Key words:Smian Mountain of Chongaging; forest for soil and water conservation; configuration patterns;
0il nutrients
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( Cunninghamia lanceol ata

, (23] (Lamb.) Hook.) ( Pinus massoniana
, Lamb.) (Lithocarpus glabra) (Liquid-
14 , ambar formosana Hance) ( Cinnamomum
5] camphora Pred) ( Schima superba Gardn. et
Champ.) ( Phyllostachys pubescens Mazel)
’ 2
(e12] | 2.1
, 1998 2003 5
, ( 3 ) 20
, m x 20 m, 2007 3
, , 20mx20m,1 1
, 10mx10m( 20 mx20 m)
1
2.2
1 2007 7 2008 4 (
)
106°22 - 106° 25 28°35 - 2839 , : , 0-
1165.9 km’ 20,20 - 40,40 - 60 cm 1 kg
, , : , ‘g
, 1000 A , 0-20cm
1550 m, , , 1 kg
, 2.3
[13] , , 1 mm
., 0.25mm , : pH
, , ( , 1 2.5) ( .
13.7 .8 , 315 ,1 ) N( ) P( - -
, -5.5 1 200 ) K( - )i
mm , 1 550 mm,
160.5 mm, 5-9 3
62.7% , 3.1
650 700 mm, 680 mm 2 )
’ (13] )
pH 4.0 6.1, 36.66 g kg,  15.00 ¢/ kg,

. N 1.21 ¢/ kg, 1.0
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2.0 g kg, ; P 7 20 mg kg, ,
7.09 mg/ kg, (NHsF - HO ,
) K 51 83 mg kg, 70.88 mg/ kg, - (One -
(NHsOACc - ) sample Kolomogorov - Smirnov (K- S))
) K , ( 2), P K-S 0.02, «
, =0.05 :
K . N P X sn't=/x, a=
, 84.51%, N 0.05 P
1
/ / / / /
a m? (mxm) m ©) | % | %
x E:106°23 55. 6"
1 5 400 2%2 2:1 1160.9 36 90 -
N :28°37 4.8
x x E:106°23 55. 3"
2 5 400 2x2 1:1:1:1 1160 38.5 93 -
x N :28°37 6.8
x E:106°23 50. 3"
3 5 400 2x2 1:1 1166 36 95 -
N :8°376.6"
x E:106°23 51"
4 5 400 2x2  2:1:1 1170 28.8 90 -
x N :28°37 5. 6"
E:106°24 2.2
5 10 400 2x2 1160 27 80 -
N :28°37 5.5
E:106°24 6'
6 20 400 - - 1183.4 31 30 35
N :28°37 21.6"
E:106°24 10.5"
7 20 400 - - 1191.5 15 30 35
N :28°37 23"
E:106°24 1.3
8 20 400 - - 1194.8 28 35 40
N :28°37 22.4"
E:106°23 38.0"
9 20 100 - - 1175.3 19 40 15
N :28°37 27.9'
E:106°24 5'
10 (CK) - 100 - - 1160 30 - -
N :8°37 18"
2
/% K-S
/(g- kg™ %) 60 36.66  96.87 1.00 95. 87 3.75 29.02 79.15 0.11
N/(g- kg?h) 60 1.21 3.72 0.17 3.55 0.13 1.02 84.51 0.08
P/(mg- kg %) 60 7.09 20.45 3.82 16.63 0.38 2.93 41.38 0.02 -
P( ) 60 0.27 0.47 0.20 0.27 0.01 0.05 19.29 0.06
K/(mg- kg™ ?) 60 70.88 132.93 20.30 112.63  4.62 35.76 50. 45 0.17
- a =0.05 ,
3.2 ,
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(1) , Yi i 6
( ), X1, X2, Xs Xa Y1 Y2
N P K = P = P
4 5 36.31°°  0.00 0.28 0.84
3 Pearson 0.49  0.65 0.96 0.48
N . > 10. 24: 0.00 1.72  0.21
— — — 18.07°°  0.00 1.37  0.28
0.904 0.819 0.374 N
N 0.827"" 0.321°
K 0.300° fem & =005  0=0.01
Do a=0.01 ,* o= 0.95 a A
0.05 , 0- 20 0.82 a A
( 4 , 20- 40 - 0.72 b B
( ) 71.91%, 40 - 60 - 0.97 b B
20. 67 %, 3.3.2
92.58%,  85%, (14
[15] 4
( 5 ,
Y1 =0.33 X1 +0.33 X2 +0.17 X3 +0.32 X4 , 4
Y2=-0.13X:-0.21 X2 +1.05 X3- 0.22 Xa , 2007
4 2008
, 8( 1 )
I % I % 2007
1 2.88 71.91 71.91 , 2008 2007
2 0.83 20.67 92.58 , 8( 2) :
3 0.20 5.06 97.64
4 0.09 2.36 100. 00 , 8( )
5 8 ;
F p 0.05,
1 2 3 4 ,
X1 0.33 -0.13  -0.94 -2.28 2007
X2 0.33 -0.21  -0.86 2.32 2008
X 0.17 1.05 0.10 0.15 (p 0.05) 2007 2008
Xa 0.32 -0.22 1.82  -0.10 ’ ’
Yi N K ’
Y2 P 8
Y1 Y2
3.3 F p F p
3.3.1 1 0.25 0.86 1.45 0.28
( 6 ) 2 2.51 0.20 3.27 0.14
( 7) : 0.21 0.88 2.04 0.19
, 0.33 0.58 0.70 0.43
x 0.69 0.59 2.73 0.11

(2)
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20 a 9
3 Y1
, 6( ) 6 a =0.05 a=0.01
’ F 1.47 a A
P 0.05 , 20 0.72 b AB
a ' , -0.18 c BC
, , 9 9 , 0=0.05 :
; a=0.01 )
() '
(CK)3 , 9
, 6( '
) 6 , 104. 17 %
(p<0.01) N P K
’ :82.61 g/ kg,2.81 g/ kg,8. 86 mg/ kg,
.o = 120.91 mg/ kg ,59. 80 g/ kg,2.14 ¢/ kg,8. 43 mg/
0.05 , kg ,98.81 mg/ kg, ,
o =005 , 231.08 %,212. 06 %,11. 77 % ,84. 39 % ,139. 67 %,
138. 12 % ,6. 32 % ,50. 69 %( 10)
10
N P K
/ / / /
! % I % !/ % ! %
(9- kg'*) (9- kg'*) (mg - kg™ ') (mg - kg'*)
82.61 231.08 2.81 212.06 8.86 11.77 120.91 84.39
59.80 139.67 2.14 138.12 8.43 6. 32 98.81 50.69
10 a 75.47 202. 47 3.28 265.01 8.72 10.06 115.55 76.22
5a 56.17 125.12 1.58 75.39 8.20 3.46 93.20 42.14
24.95 - 0.9 7.93 - 65.57 -
(4) 11 © a=0.01 20 a
10 a
, 6( ) 6 : 5a ‘5 a
4 ( ) a=0.05
(p<0.01) : 20 a 10 a
10 a
(p>0.05) , ,
a=0.05 , 11 10
a 5a
11 127.59% 10 a 5a
v N P K :
0=005 a=0.01 75.47 g/ kg ,3. 28 ¢/ kg ,8. 72 mg/ kg ,115. 55 mg/
20a 1.47 a A kg 56.17 g/kg,1.58 g/ kg,8.20 mg/ kg ,93. 20
10a 1.32 a A mg/ kg , 202.47 %,
>a giz b i 265.01 %,10.06 %,76.22 % 125. 12 %,75. 39 %,
- O. C

3.46%,42.14% ( 10)
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4
(D :
36.66 ¢/ kg, ,
N 1.21 g/ kg, ,
P 7.09 mg/ kg, ,
K 70.88 mg/ kg,
pH 4.65,
) :
104.17 %
N P
K :82.61 ¢/ kg,2.81 ¢/ kg ,8.86 mg/

kg,120.91 mg/ kg 59.80 ¢/ kg,2. 14 ¢/ kg,8. 43
mg/ kg ,98. 81 mg/ kg ,

231.08 %,212. 06 %,11. 77 % ,84. 39 %,
139.67 %,138.12 % ,6. 32 %,50. 69 %

(3) 4 3
10 a
5a 127.59% 10 a 5a
N P
K :75. 47 9/ kg ,3. 28 ¢/ kg,

8.72 mg/ kg ,115.55 mg/ kg 56.17 g/ kg,1.58 g/
kg ,8.20 mg/ kg ,93. 20 mg/ kg ,
202. 47 %, 265. 01 %, 10. 06 %,

76.22% 125.12%,75.39%,3. 46 % ,42. 14%
10 a
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