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Table 1 Characteristics of experimental plots
Fes e A 1%5%&%;%/ MR/ ST/ . WEARTGRE,  WOREE R
(#-hm™) cm m % % m
1 PRZS i7d 28.3 1320 13.86 14.54 0.85 100 80 897
2 A AT A 35.0 1680 12.16 10.53 0.90 70 90 738
3 RSN 38.0 520 21.65 19.17 0.80 70 90 729
4 SRR e 38.7 1120 15.04 10.87 0.72 40 90 817
5 AR A SR 353 2040 11.30 12.65 0.95 30 90 799
6 TR E 27.0 1200 11.04 11.53 0.85 20 80 753
7 PRI 19.0 2280 9.15 9.16 0.95 10 50 604
8 PRI 38.3 560 19.56 20.81 0.60 20 90 736
9 AR 47.0 400 20.72 18.00 0.55 40 95 704
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Table 2 Descriptive statistics of soil physico-chemical properties

EIE0AD /IME [oNE ¥IE FRifER (RIS 5 FEUY%
HyE R (<0.01 mm) /% 16.07 48.75 34.04 1.83 9.51 26.88
I (g-cm™) 0.99 1.89 1.44 0.04 0.21 14.58
K% 4.09 35.26 12.45 1.30 6.75 5422
wFHLR) (g ke ™) 3.03 70.32 24.92 3.71 19.26 77.29
w(RR)/(gke™) 0.16 2.64 0.95 0.14 0.72 75.79
w(eB)/(gkg™) 0.03 0.86 0.32 0.04 0.23 71.86
pHH 4.97 6.12 5.51 0.06 0.29 5.26
w(E R (mg-kg™) 40.00 160.00 88.15 6.92 35.95 40.78
w3/ (mg-kg™) 4.13 37.28 14.81 1.96 10.19 68.80
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Table 3  Soil physical properties in different stands

AR OR AL Yo

TR

YRRt RR LR LR

oK

P e <0.001 0.001~ 0.005~ 0.01~ 0.05~ 025~ 0.5~ 0 oy (o) %
mm 0.005 mm 00lmm 0.05mm 025mm 0.5mm 1 mm
0~20 20.01 17.19 11.55 25.91 15.62 5.60 4.12 48.75 ik A 0.99 35.26
1 20~40 16.93 15.56 11.90 27.46 19.06 3.60 5.50 4439 gt 1.32 17.16
40~60 14.88 15.59 14.17 27.86 15.08 5.24 7.18 44.63 Pt 1.40 21.27
0~20 17.02 10.61 9.28 19.45 32.01 6.22 5.42 36.91 L 121 12.62
2 20~40 14.32 12.83 7.48 18.38 3231 8.48 6.20 34.63 gL 1.33 8.29
40~60 14.20 12.48 5.38 24.52 27.26 10.52 5.64 32.05 =3 1.54 8.92
0~20 30.11 5.39 8.31 11.68 31.23 4.94 8.34 43.81 rhigE 1.57 14.44
3 20~40 24.64 10.73 6.16 14.60 30.28 5.60 7.98 41.53 rhigE 1.71 16.10
40~60 2231 8.17 8.17 20.10 28.44 8.74 4.06 38.66 pE 1.89 11.98
0~20 14.14 6.63 8.40 15.25 37.96 9.46 8.16 29.17 it 1.38 12.57
4 20~40 11.94 9.69 5.41 16.45 33.56 1220  10.74 27.04 L3 1.44 15.20
40~60 7.82 478 3.47 9.34 37.15 19.18  18.26 16.07 i+ 1.49 10.16
0~20 15.44 21.05 7.95 29.47 13.64 6.04 6.40 44 44 rhgE - 1.20 20.77
5 20~40 17.97 14.10 12.05 27.98 19.50 3.88 452 44.12 rhigE 1.35 16.40
40~60 16.38 12.79 10.99 19.29 28.01 6.12 6.42 40.16 thigE 1.36 14.57
0~20 18.47 15.24 10.39 17.77 23.22 5.52 9.40 44.09 rhiE 1.08 18.88
6 20~40 18.72 11.81 12.03 2251 25.11 4.98 4.84 42.56 gt 121 13.85
40~60 10.72 12.91 12.48 22.98 27.41 8.00 5.50 36.11 L 1.40 11.24
0~20 15.53 10.00 6.17 14.46 27.92 10.58 15.34 31.69 hiE L 1.57 7.37
7 20~40 13.58 11.03 6.58 14.00 23.18 1256 19.06 31.19 rhgE - 1.61 7.13
40~60 11.61 8.50 7.05 25.30 20.55 8.46 18.52 27.17 21 1.52 438
0~20 13.41 5.62 0.43 9.95 40.17 17.12 1330 19.46 b+ 1.45 6.72
8 20~40 14.82 1.74 2.83 7.63 45.55 1428  13.14 19.40 bt 1.55 6.87
40~60 12.19 3.92 0.65 7.62 44.89 1646  14.28 16.76 b+ 1.70 4.09
0~20 13.59 5.18 11.43 8.63 32.57 11.48 17.12 30.20 hiE L 1.29 9.53
9 20~40 12.80 9.44 6.92 17.41 23.53 1254 1736 29.16 L3 1.55 5.67
40~60 11.65 5.41 7.91 20.39 17.67 1576  21.20 24.97 =3 1.81 4.62
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Table 4 Soil chemical properties in different stands

FEHL IR /om pH fE w2 kg  w@E)(gkg") wE@B)/(gke)  wEE/ (mgke)  wESH)/ (mg k")
0~20 4.97 29.43 0.98 0.48 7.93 90
1 20~40 5.14 11.75 0.61 0.33 6.28 40
40~60 5.15 1075 0.36 0.27 479 40
0~20 5.06 33.30 1.73 0.19 10.40 130
2 20~40 5.25 17.30 0.81 0.27 8.75 90
40~60 541 18.20 0.62 0.11 10.24 80
0~20 5.16 67.00 2.42 0.37 8.09 160
3 20~40 5.24 53.31 2.56 0.82 429 150
40~60 5.44 20.95 0.78 0.03 4.13 80
0~20 5.44 22.68 1.06 0.14 29.43 120
4 20~40 5.61 13.61 0.56 0.09 7.60 90
40~60 5.65 30.50 0.16 0.04 6.11 50
0~20 5.44 40.04 1.42 0.86 25.43 150
5 20~40 5.59 17.70 0.85 0.62 20.48 120
40~60 5.82 4.01 031 0.30 7.43 70
0~20 5.65 70.32 2.64 0.16 22.13 150
6 20~40 5.49 513 1.42 0.18 29.23 100
40~60 5.52 3.03 0.88 0.10 17.01 90
0~20 5.70 29.06 1.42 0.69 37.28 90
7 20~40 5.92 65.16 1.39 0.62 34.14 80
40~60 6.12 7.89 0.32 0.30 3257 70
0~20 5.64 21.85 0.57 0.38 16.19 60
8 20~40 5.46 10.36 0.26 0.31 8.92 60
40~60 534 26.61 0.20 0.26 11.73 50
0~20 5.81 25.08 0.71 0.31 11.73 60
9 20~40 5.83 10.69 0.32 0.20 10.40 60
40~60 5.88 7.17 0.24 0.21 727 50
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Table 5 Correlation coefficients of soil indices in the forest soil fertility quality assessment (n=27)
LIES Y11 LY/EiN ey ey A e KR HHL EeA) X pH fH AL
T A -0.482"
Bk 0.761" -0.640"
AL 0.222 -0.055 0.202
24 0.548" -0.232 0.335 0.785™"
s 0.299 -0.059 0.237 0.408" 0.368
pHE -0.455" 0.285 -0.582" -0.15 -0.299 -0.037
A 0.518™ -0.287 0.363 0.630" 0.872" 0.338 -0.273
A -0.018 -0.168 -0.191 0.164 0.233 0.287 0.453" 0.248
*FORAARPERIE (P <0.05), ** RN BE(P <0.01)
AR, DARIEZE R, (HA—Er 3, H RT ARSI RUER
Igi%j‘j . @El,gh—:ﬁ%}%ﬁ—ﬁﬁﬂc . @?51:/]—?2,@ E/‘J*H Table 7 Coefficient matrix of composition scores
HMEHIE ;. OVHEFR SR AT 2240, @i . : S — :
- > £ 4= 4 > 4= /4 =
%Tj}ﬁ%%ﬁ [QE Y Iy ﬁ#ﬂfﬁ{ﬁ‘#ﬁ?ﬁj‘%ﬁ {H 5T PYUBRERRL (X)) 0.208 -0.154 0.149 0.129
HRRAE ERR A O R 3 (E, TR (X) -0.142 0.173 -0.536 0.288
FE EG RIS THRLEA R BT £ Py Bk X) 0.192 0275 0166  0.180
g._':f[lf)]O FRE R B RSk R A B8 5% B I L) HHLT( X)) 0.171 0.243 -0.329 -0.081
[20] . VST Y N Sy 2H(X5) 0.223 0.181 -0.195 -0.268
,E&fgﬂiﬁuf |¢¢ﬁ£§5,ﬂtfu4 I;EEEJ%({Eiﬁé)O A o6 o106 0061 0973
/ﬂ\:q:' , vl Imﬁﬁgqﬁ‘fﬁﬁﬂij{ ’ j‘73-8 16, 5@;2 3. pHIH( X7) -0.138 0.312 0.302 -0.025
AF TR E 51,963 . 1.167 . 0.784, iy T X) 0216 0.157 20104  -0.320
AR BRI TTERE 485.891%, I, R4t E 3 ( Xo) 0.032 0.358 0.516 -0.125

3 Y E5A5 18 bR FEAS 8 e e - S NE ) i A AR
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Table 6 Interpretation of total variance

IR YRR A
o ]k e
R e i”i;m/@‘ FEIEAR TURR% Egﬁ/@‘
1 3.816 42.404 42.404 3.816 42.404 42.404
2 1.963 21.808 64.212 1.963 21.808 64.212
3 1.167 12.967 77.180 1.167 12.967 77.180
4 0.784 8.711 85.891 0.784 8.711 85.891
5 0.455 5.051 90.942
6 0.367 4.082 95.024
7 0.237 2.630 97.654
8 0.155 1.727 99.381
9 0.056 0.619 100.000

HRTATLUEN, H—Tlor E8as 17 L%
Py BRPERRL & B EKE . AT ORI
JREBNER, B ERAE T K
i AU RS ECRIpHIE AE ., 5 = &
BE T ARSI BER, RS
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M FZon% i A HIRIE B ga 598 hs, I3
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Xo s T Rt b, . LR | KR .
O, % . &0, pH (5. SR . 50k
W} 4 A4~ F R RIB 5T -

F;=0.208 X;-0.142 X,+0.192 X;+0.171 X,+0.223
X5+0.126 X4-0.138 X7+0.216 X5+0.032 X,

F=-0.154 X;+0.173 X,-0.275X5+0.243 X,+0.181
X5+0.196 Xs+0.312 X+0.157 X5+0.358 Xy

F3=0.149 X;-0.536 X,+0.166 X3-0.329 X,-0.195
X;5+0.067 Xst+0.302 X7-0.104 X3+0.516 X,

F~=0.129 X;+0.288 X,+0.180 X3-0.081 X,-0.268
X;5+0.973 X5-0.025 X7-0.320 X5-0.125 Xy
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Table 8 Comprehensive scores of soil fertility quality in different stands

FEHL Fl F2 F3 F4 Lt A
5 0.621 0.039 0.982 1.022 0.488 1
7 0297  1.844 0.806 0.600 0.433 2
6 0.642 0.101 0.823  -1.482 0.272 3
3 0.897 0.248  -2.006  0.200 0.192 4
1 0591  -1.881  0.442 0.948 -0.020 5
2 0.123  -0.502  -0.444  -0.790 -0.184 6
4 -0509 -0.130  -0.024  -0.961 -0.331 7
9 -1.037 0137 -0.038  0.130 -0.403 8
8 -1.031 0143 -0541 0333 -0.447 9

N TAMIALE20104E AT 4%, ARF Bt iR AIK
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Evaluation of soil fertility quality under different forest stands in over-logged
forest region, northeast China

YANG Xiaojuan, WANG Haiyan, LIU Ling, LI Xu, REN Lina

Key Lab of Soil and Water Conservation and Desertification Combating, Ministry of Education, College

of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China

Abstract: Preservation and improvement of forest soil fertility quality is the basic task for forest health, and it is of great importance
to study forest soil fertility quality for the maintenance and sustainable management of forest health. The larch plantation and natural
mixed forests of picea and linden, birch and linden, larix, birch and maple, birch, maple and linden, birch and larix, linden, maple
and cathay poplar in Jincang forest farm, Jilin Province were selected for the determination and comparison of soil physico-chemical
properties in different forest stands. Soil fertility quality of these forest stands was further assessed with principal component analysis
and clustering analysis methods. The results were showed as the followings: D Types of forest stands had significant effects on soil
physico-chemical properties. With the increase of soil depth, soil bulk density and soil pH increased, but soil water content, physical
clay contents and nutrients content decreased with diverse variation degrees in different forest stands. @There existed close
correlations between soil properties. Soil water content, total N and rapidly available K had very significant positive correlations with
physical clay content, but significant negative correlations with soil bulk density and soil pH. The correlations between soil nutrients
content were significant positive, but with different degrees. @ The soil fertility quality assessment with principal component analysis
showed better soil fertility quality in natural mixed forest than larch plantation in the depth of 0~60 cm. Cutting could reduce the
level of soil fertility quality; and in larch plantation, as the stand age increased, soil fertility quality was lower. Through clustering
analysis of comprehensive index, the soil fertility quality was classified into 4 levels, namely excellent, good, medium and poor. The
soil fertility quality of the study area belonged to middle level in general with 66.7% of forest stands falling into excellent, good,
medium levels. Therefore, adjusting stand structure and tree species composition and controlling thinning intensity with long-term
and located observations are suggested to improve the general fertility quality of over-logged forest stands. The results provided
direct supports for sustainable forest management of Jincang forest farm, and offered the references to the soil fertility quality
assessment of forest ecosystems in northeastern region.

Key words: over-logged forest; forest soil; soil fertility quality assessment; principal component analysis; clustering analysis



