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Soil Fertility in Semi-natural Mixed Larch-spruce-fir Stands

under Different Thinning Intensities
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Abstract: Twenty plots in five blocks were selected in Jingouling Forest Farm administrated by Wangqing
Forestry Bureau, Jilin Province. Soil samples were collected at the depths of 0 —10 cm, 10 — 20 cm,
20—40 c¢m and 40—60 cm for the determination of their physico-chemical properties. Comprehensive evalu-
ation of soil fertility under different thinning intensities (0%, 20% , 30% and 40%) was made with princi-
pal component analysis method, and the effects of thinning intensity on soil fertility were analyzed. The
results showed that thinning intensity had significant effects on soil pH, organic matter, total nitrogen,
total phosphorus, total potassium and readily available potassium (p<C0. 05), but had no significant effects
on soil bulk density, water content, available phosphorus and cation exchange capacity CEC (p>0. 05).
Certain correlations were found among soil fertility factors. There were very significant positive correla-
tions between soil organic matter, available phosphorus, readily available potassium, total nitrogen and to-
tal phosphorus (p<C0.01). Total potassium had a very significant positive correlation with total phosphor-
us, but very significant negative correlations with organic matter and total nitrogen; Very significant posi-
tive correlations were found between CEC and organic matter as well as total nitrogen. According to the
comprehensive evaluation of soil fertility under different thinning intensities, soil fertility was from high to
low in an order of 30%, 20% , control, 40%.
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Table 1 Characteristics of experimental plots

X 41 [M}{ %73 Es R PR R AR
/hm? /m /m /em /%
I 0.0775 760 19.6 21.6 40
0.077 5 760 17.3 17.7 popiist
0.130 0 760 20. 2 20.7 30
0.097 5 760 20. 4 21.4 20
X  0.2000 780 16.9 18.4 30
0. 200 0 780 16.5 17.9 Xif HR
0.200 0 780 18.5 20.0 20
0.200 0 780 15.1 16.3 40
I % 0.250 0 660 15.2 16. 3 X
0.250 0 670 19.0 22.0 30
0.250 0 670 19.5 21.9 20
0.250 0 680 17.2 20. 2 40
NIX  0.2025 630 18.6 20. 1 40
0.202 5 640 21.0 22.5 30
0.112 5 660 19.0 20. 3 pogiist
0.100 0 645 19.8 20. 9 20
VX 0.1125 615 20. 2 20. 8 20
0.112°5 610 23.4 23.0 40
0.100 0 605 24.0 24.1 30
0.099 0 600 20. 1 21.2 popiist
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Table 2 Descriptive statistics of soil nutrients in different thinning intensity

W % ’ B Fok o / AL P / K / &N ’ &P / £ K ’ CEC
/(g+em %) /% /(g+kg 1) /(mgekg 1) /(mgekg 1) /(gekg 1) /(gekg 1) /(gekg 1) /(emol+kg 1)
Xt HE(0) i il 0.82~1.64  16,06~51.04 4.87~5.73 24.21~137.74 21.88~71.47 16.33~93.33 0.19~1.67 0.47~1.19 10.25~23.33 11.79~32, 34
B 1.19a 28. 36a 5.31a 65. 48a 47.41a 46. 33ab 0.72a 0.81a 19. 37a 19.47a
Fre 2% 0.24 8.79 0.26 34, 40 12.89 23.79 0.42 0.23 3.51 5.84
L ES o 20.17 30. 99 4,90 52.54 27.19 51.35 58.33 28. 40 18.12 29.99
20 i Bl 0.74~1.79  17.00~46.30  4.77~5.61 15.46~262.33 30.07~89.22 28.00~97.67 0.15~2.31  0.27~1.11 17.50~24.67 12.56~21.19
k(] 1.15a 27.49a 5.21ab 82.32a 46.08a 52.10a 0. 86ab 0.73a 21.40b 16. 93a
a2 0.27 8. 94 0.24 69.12 14. 20 18. 30 0.63 0.23 2,14 2,69
SRR % 23,48 32,52 4,61 83.97 30. 82 35.12 73.26 31.51 10. 00 15. 89
30 i Pl 0.69~1.52 17.46~45.46  4.88~6.02 27.33~239.15 20.21~70.55 19.00~97.33 0.26~2.92  0.43~1.60 17.08~22.58 12.59~26. 64
B 1.08a 29. 65a 5.50¢ 95.19b 13. 57a 52. 26a 1.13b 1.01b 20. 29ab 18. 32a
Frifie 22 0.24 8.67 0.36 62.29 14,77 26.78 0,74 0.38 1.52 4,21
s S 2R % 22,22 29. 24 6.55 65. 44 33.90 51.24 65. 49 37,62 7.49 22.98
10 i FEl 0.83~1.77  15.69~47.02  4.78~5.38 13.58~151.03 28.16~70.90 16.67~78.33 0.14~2.05 0.29~1.02 17.33~25.00 13.42~23.29
B 1.22a 26. 56a 5.09h 64. 00a 44,59 34, 98b 0. 74a 0.71a 20. 69ab 17. 80a
bR 0.28 8.02 0.19 42,03 12.33 16. 46 0,52 0.18 2.48 2,79
E5RE N 22.95 30. 20 3.73 65.67 27,65 47.06 70.27 25.35 11.99 15. 67
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Table 3 Correlation coefficient of soil nutrients
KA pH A LB Hug P g K 4N 4P £ K CEC
w —0.737"* —0.079  —0.649" " —0.097  —0.487** —0.722** —0.322%*  0.228** —0.221% "
KR 0.103 0.614* " 0.123 0.557** 0.667* 0.479** —0.004 0.201**
pH 0.077 —0.033 0.329"* 0. 080 0.314** —0.086 —0.088
AL 0.284%*  0.511** 0.915% % 0.303** —0.306"" 0.171%~
HEP 0.207** 0.240** 0.266** —0.132" 0.033
L K 0.516"* 0.449** —0.126 0.110
4N 0.404** —0.233"" 0.184"*
4P 0.225" " —0.017
4 K —0.056
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Table 4 Interpretation of total variance %
o W6 R AE B PRI J5 FERA
FRIEAR DI E NI FHIEAR Dl S E NIy
1 4.161 41. 609 41. 609 4.161 41. 609 41. 609
2 2.001 20. 006 61.614 2.001 20. 006 61.614
3 1.371 13.706 75.320 1.371 13.706 75. 320
4 1. 049 10. 498 85. 819 1. 049 10. 498 85. 819
5 0.502 5.021 90. 840
6 0.458 4.579 95. 419
7 0.278 2.778 98.197
8 0.117 1.168 99. 365
9 0.051 0. 508 99. 873
10 0.013 0.127 100. 00
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F, = — 0.380X, + 0.236X, — 0.065X, +
0.304X, — 0.085X; — 0.188X; + 0.361X, —
0.044X;—0. 005X, +0. 059X,

F,=0.103X,—0.018X,+0.479X; —0. 081X,
— 0.012X; + 0.446X, — 0.089X; + 0.290X; —
0.103X,+0.062X,,

F,=0.068X,+0.268X,—0.186X,—0.012X,
— 0.041X; — 0.113X; + 0.023X; + 0.204X; +
0.532X,—0. 406X/,

F,=0.146X,—0. 273X, —0. 178X, +0. 094 X,
+ 0.706X; + 0.294X; — 0.052X; — 0.031X; —
0.153X,—0. 342X,
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Table 5 Coefficient matrix of composition scores

%
T
1 2 3 4
F (XD —0. 380 0.103 0.068 0.146
FKAE(X) 0.263 —0.018 0.268 —0.273
pH 4 (X3) —0.065 0.479 —0.186  —0.178
AL (X 0.304 —0.081 —0.012 0.094
A (X5) —0.085 —0.012  —0.041 0.706
A (X)) —0.188 0.446  —0.113 0.294
ERXD 0.361 —0.089 0.023  —0.052
AW (Xs) —0.044 0. 290 0.204  —0.031
S (X)) —0.005 —0.103 0.532  —0.153
CEC(X19) 0. 059 0.062 —0.406  —0.342
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Table 6 Comprehensive scores of soil fertility quality in different thinning intensity

IE] £ 38 B2 / % b F1 F2 F3 F14 L5185 By

302 0.325 3 —0.855 14 0.104 7 —0.033 4 —0.458 9
306 —0.947 9 0.950 1 —2.549 5 1.163 8 —1.3836

pagiict 309 —0.2597 1.3750 0.423 4 0.598 4 2.137 1 —2.3111
315 —0.042 3 —0.289 8 —1.417 8 —1.948 1 —3.698 1
320 —0.530 3 —0.3649 1.412 0 0.575 7 1.092 5
304 2.412 8 —1.3313 0.291 6 1.972 0 3.345 1
307 0.156 0 0.080 6 —0.657 6 —0.867 9 —1.2889

20 311 —1.808 3 0.120 5 1.041 2 0.256 0 —0.390 7 2.490 9
316 —0.330 3 0.838 2 0.171 6 —0.386 3 0.293 2
317 —0.748 4 —0.070 1 0.167 0 1.183 8 0.532 3
303 0.495 5 —0.2814 0.489 2 —0.465 4 0.237 9
305 —0.380 3 —0.299 1 —1.486 6 0.049 1 —2.116 9

30 310 1.212 7 2.340 9 —0.113 8 0.636 1 4.075 9 3.836 4
314 0.698 4 —0.784 7 0.028 9 —1.4354 —1.492 8
319 0.988 4 2.007 9 1.243 5 —1.107 6 3.132 2
301 0.799 7 —0.5507 —0.3594 0.7755 0.665 2
308 —0.662 4 —0.876 2 —0.731 5 0.336 6 —1.9336

40 312 —1.6753 —0.5011 1.2217 —0.2552 —1.2099 —4.016 2
313 0.698 4 —0.784 7 0.028 9 —1.4354 —1.492 8
318 —0.401 9 —0.723 6 0.692 5 0.388 0 —0.045 1
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