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Evaluation of Soil Physical and Chemical Properties Quality under
Different Forest Based on Factor and Cluster Analysis

CHEN Lin, ZHAO Zhi-feng, ZHAO Ting-ning, WANG Juan
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Education, College of Soil and Water Conservation . Beijing Forestry University . Beijing 100083, China)

Abstract : Based on the positioning experimental in semi-arid loess area, factor (FA) and clusters (CA) analy-
si were used to evaluate the effect of soil physical and chemical properties by selecting 10 similar conditions
criteria, and 9 soil properties that reflect the quantitative indicators. By factor analysis, four soil common
qualities (i. e. , soil available nutrient supply factors, soil total nitrogen and pH factors, soil structure, water
retention factor, soil bulk density factor) were derived from 9 soil indicators. The FA results show that there
are significantly different among different forest types based on 4 common factors; different stands focus on
different improvement on soil physical and chemical properties. The type of Larix gmelinii and Pinus
tabuae formis mixed gets low score, which may be deep-rooted trees have little effect on surface soil, the top
three integrated patterns with the highest score include Robinia pseudoacacia (stand density 1 200~1 700
plant/hm?), followed by Robinia pseudoacacia CH, (1 200 plant/hm®) > Robinia pseudoacacia CH, (1 700
plant/hm?®) >Robinia pseudoacacia CH; (1 625 plant/hm®), Robinia pseudoacacia as the dominant species in
the research area, which significantly improved soil physical and chemical properties, suitable Robinia pseud-
oacacia density is more prominent on improving soil physical and chemical properties.
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; S 72.71%; 1 857.7 mm,
[3] . [4] . [5] 4—6 , 3
, (Pinus tabulae formis)
Lo (Robinia pseudoacacia) (Ulmus pumila)
, (Laix principi sruprechtii) (Platycla-
N N dus orientalis) (Rosa
. xanthina) (Hippophae rhamnoides)
10 , C D,
’ ’ 2
s 2.1
s 33 s
, , 10 ,
. 25~30 a, 30° ,
(YS), X (YH/CH) .
1 X (LYS/YS). (CH, .
s 37° CH,.CH;.CH,.CH;). (CB).
36'58", 111°02'55", (BY)10 . (20
, \ cm) ,3 s
50~100 cm, o , o
) 7.93%C, 516. 16 (0—20 cm)
mm, ,6—9 o
1
/m 5 4 / /m /cm
) ¢ «hm™*)
(YS) 1452 SW 4 1675 5.85 7.85
/ (YS/CH) 1299 SW 7.5 875 5.45/6. 42 11.98/12. 4
(CH)) 1291 SW 21 1700 8.2 9.6
/ (LYS/YS) 1287 SE 2.5 1125 3.52/4.6 5/10.07
(CHy) 1270 SE 3.9 1200 7.2 10.5
(CB) 1256 SW 29.8 1250 5.2 5.9
(CH3) 1264 SW 24.5 1600 8.22 10. 81
(CH,) 1226 SW 10 875 7.47 11.1
(CH;) 1230 SW 22.5 1625 7.6 10. 4
(BY) 1231 SW 11 1150 5.6 10.7
:CH,— 1700 /hm?>;CH,——1 200 /hm?;CH;——1 600 /hm?;CH,—875 /hm?;CH;——1 625 /hm?; YS—
1675 /hm?;YS/CH— 875 /hm?*;LYS/YS—— 1125 /hm?;CB— 1250 /hm?,BY——
1150 /hm?,
2.2 , (Factor Analysis) ,
S pH (Cluster Analysis) o
- , 0.5 mol/L 3
NaHCO; , NH, OAC 3.1
2.3 (0—20 cm) )

SPSS 18. 0 ,
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; (mg/kg) , X, (%), X; (mg/kg) » X;
( . . . (g/em®), X5 , X
(pH ), 9 CP(%), X, (%)
. X, pH.X, ). X, 2,
2
DHG : 1) TN/ AP/ SOM/ AK/ SW/ BD/ Ccp/ NCP/
% (mg+ kg ") % (mg+ kg ) % (gecem ®) % %
YS 8.15 0.1074 20. 4 1.6106 201. 63 8.19 1.08 19. 98 9. 36
YS/CH 8.53 0.0921 29.16 0.7274 222.45 3.51 1.13 46. 81 10. 62
CH, 8.53 0. 046 25. 88 1. 4888 255. 86 8.95 1.17 48.79 7.01
LYS/YS 8.59 0. 046 12.98 0.9039 197.01 2.84 1. 06 46. 78 13.16
CH, 8. 41 0.0921 33.54 0. 8507 258. 41 10. 21 1.12 50. 49 7.26
CB 8. 46 0.0614 9.57 0. 7444 191.53 3.8 1.16 52.7 3.57
CH; 8.57 0.0614 10.91 0. 8507 208.7 9.81 1. 15 49,58 7.06
CH, 7.98 0.1151 11. 23 0.5292 208. 57 9.11 1.13 49. 89 7.28
CH. 8.08 0.1151 7.3 11114 202. 85 10.13 1.12 50. 48 7.12
BY 8.23 0.1228 17.72 1. 2117 212. 21 4.59 1. 22 46. 98 7.01
8. 35 0.09 17. 87 1 215.92 7.11 1.13 49. 25 7.95
0.22 0.03 9.07 0. 35 23.31 3.04 0.05 1.93 2.57
/% 2.68 34.67 50. 77 34.61 10. 8 42.71 3.99 3.91 32. 39
:TN—+ s AP—— s SW—- ;s BD—— ;CP—— s NCP——
) (r=0.442),
Lel ) ’ ’ N
s N N ;
[9-10] 3 3
, , . N
’ 9 (2] o
, (r=0.659),
2 ,pH. N \ s
; , N
, N N N N ) o
o 3.2
pH 3.2.1
< < , s ,
s s H" =>85% s
’ pH o o ’ ’
, , (Varimax) ,
(r=0.818) .pH(=0. 308) ,
, , ,
o , o ) 4
) 84. 03%,
(50.77%) , sl g 9 )
H \ 3
, «C 3 pH(X,) .
(34.61%), N (X3, (X3). (X)), (X5).
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(Xy) . , F,
F,=0.129X, +0. 032X, + 0. 867X, + 0. 455X, + ; F,
O. 917Xr, +O. 427X6 +O. 082X7 70. ZSZXS + (XZ)\pH(Xl);
0.126X, ,pH
Fz = —0. 932X1 + 0. 949XZ — 0. 158X3 + 0. 19X4 — ’ Fg pH
0. 201X;+0. 304X, +0. 071X, —0. 004X —0. 055X, 0 F, (X5,
O. 111X3 +O. 739X6 _O. 025X7 +O. 913X3 _O. 675Xg ) s
F4:O. 029X1 +O. 133XZ +O. O42X3 70. 127X4 + D)
0.192X; — 0. 111X, + 0. 97X, + 0. 101X, — , H
0.714X, F, (X7,
3 ) A )
F, F, F, F, ’
pH(X)) 0.129 —0.932 —0. 257 0.029 3
TN(X,) 0.032 0.949 —0.049 0.133 3.9 9
AP(X;) 0.867 —0.158 —0.227  0.042 T
SOM(X,) 0. 455 0.19 0.011 —0.127 ’
AK(X;5) 0.917 —0.201  0.111  0.192 F,=0X QD)
SW(X;s) 0.427 0. 304 0.739 —0.111 .F, i X s b
BD(X;) 0.082 0.071 —0.025 0.97 . 4
CP(X) —0.232 —0.004 0.913  0.101 ! ’ °
NCP(X,) 0.126 —0.055 —0.675 —0.714 ’
2.077 1.972 1.968 1. 546 R
/% 23.076 21.91 21.865 17.178
/% 23.076 44.987 66.852 84.03
F] o/Il
(Xs)\ (X'g)\ (X4), F :I_;l(v,‘/P)Fi 2)
: o/ p N
1] 1) o
4
pH(X) TN(X:) AP(X;) SOM((X,) AKX SW(Xs) BD(X7) CP(Xg) NCP(X,)
F, 0.014 0.052 0.409 0.236 0.435 0. 245 0.008 —0.094 0.068
F, —0.467 0.521 —0.019 0.122 —0.082 0.091 0. 044 —0.127 0.061
F, —0.033 —0.168 —0.097 0.015 0. 080 0.418 —0.183 0. 506 —0. 262
F, 0.059 0.098 0.036 —0.107 0.083 —0.216 0.679 —0.073 —0. 391
5 s , )
. F( ) , ,
CH, ( 2).CH, ( 1).YS/CH( ) , ,
/ ) 3 N o F;( )
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4), . , o F,( ) ,BY
) ( ) .CB( ).CH, ( 1 , N
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, ,CH,.CH, .CH; LYS/YS.YS/CH.CB, ,
(1200~1 700 /hm®), , ) )
5
F, F, F, F,
YS 0. 364 4 1.022 4 0.274 7 —1. 340 9 0.137 6
YS/CH 0. 365 3 —0.292 6 —1.563 10 0.103 5 —0. 304 9
CH, 1.530 2 —0.956 8 0. 354 6 0. 507 3 0. 308 2
LYS/YS —0.793 9 —1.064 10 —1.295 8 —1.629 10 —0.979 10
CH, 1.579 1 —0. 265 5 0. 807 3 —0.079 7 0. 469 1
CB —1.588 10 —1. 045 9 0.906 1 1. 067 2 —0. 214 8
CH; —0.401 6 —0. 842 7 0.633 4 0. 140 4 —0.115 7
CH, —0.620 8 1.159 2 0.443 5 —0.034 6 0.202 5
CH; —0. 455 7 1.161 1 0. 828 2 —0. 444 8 0. 254 3
BY 0. 020 5 1.122 3 —1.387 9 1.709 1 0.241 4
b ’ 3 ’ 4
1 ) , 35090
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