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Tablel The change lkvels of soilphysical properties afier harvesting operations

=>0. 25 mm

(m)[(glm3)%] (% 046) ) (k) (k) Bk) (k) 0k (4 K)

0~2 + 0.24 - 20.68 + 22.24 - 15.05 - 6.70 - 7.35 - 11.92 -2.72 -9.20
20. 00 24.99 166. 22 35. 66 22.00 22.44 22.32 6. 92 65.25
20~ 40 +0.22 - 21.41 + 24. 89 - 11. 00 - 4.00 - 4.35 - 4.34 - 0.91 -5.25
18. 18 28.43 131. 62 27.03 13.18 13.43 8. 81 2.32 52.29
0~ 20 + 0.36 - 15.31 + 18.96 - 23.50 - 7.85 - 8.00 - 19. 37 - 1.78 - 17.59
29. 75 21.10 90. 03 48. 25 28. 49 26.71 32. 87 4.91 77.52
20~ 40 + 0.21 - 12.44 + 9.74 - 15. 10 - 6.55 - 6.75 - 14. 09 - 4.07 - 10. 04
16. 15 19.79 31.96 36. 39 24.26 23.08 26. 11 10. 70 63. 03
0~20 + 0.07 - 5.86 + 2.50 - 8.20 - 4. 10 - 4.40 -9.29 - 4.40 - 4. 89
5. 11 6.62 32.59 22. 84 16. 14 15.91 18. 89 11. 62 43.27
ooag 008 - 3.90 +7.61  -48  -310 -330 -475 -2.8 - 1.89
5.71 4.79 84. 18 16. 03 13. 30 13.07 11. 22 8. 09 27. 00
0~20 + 0. 02 - 1.00 + 0. 90 - 1.43 - 4.69 - 0.61 - 0.89 - 0.10 -0.79
1. 74 1.27 6. 17 3. 65 16. 27 2.00 1. 98 0.29 7. 88
oog 001 - 1.50 +0.8 -1.89 - 112 - 0.68 -200 -0.57 - 1.43
0. 82 2.21 3.27 5.71 5.23 2.50 4. 95 1.72 19. 86
0~20 + 0.08 - 2.25 + 1.20 - 8.85 - 2.80 - 5.85 -4.39 - 2.26 -2.13
8.51 3.21 5.53 15.28 11. 39 12.62 8. 06 5. 18 19. 70
+ 0.01 - 150 + 127 -1.76 -229 -0.8  -1.8  -0.76 - 1.05
20740 0. 80 2.29 4.79 4. 39 10. 15 2.62 3. 61 1. 83 12. 21
( ) L) = - . ,
« » . \ : (%)= - X 100%,
2
Tablk 2 The change kvels of s0il chan ical properties after harvesting operations
N P K N P K
(an) [(g/hke 5] [(gkg) Po] [(gke) 6] [(ghke) 51 [(gke) 5] [(gkg) P41 [(gkg) %]
- 3.42 - 0.16 -0.24 - 1.01 - 35.70 - 6.13 -0.29
0= 9.75 16.16 50. 00 4. 14 24.14 59. 00 0.78
- 829 - 0.06 o012 ~0.51 ~ 49.99 ~6.10 ~3.33
20~ 35.25 7.40 50. 00 2.22 48.07 71. 61 11. 21
0~ - 6.80 - 0.48 - 0.06 -0.97 - 3.85 - 3.38 - 6.34
29. 06 41.38 26. 09 3. 08 4.41 2. 71 19. 40
- 4.41 - 0.06 - 0.05 - 1.56 - 1.97 -1.23 - 8.57
20740 25.73 8.96 23. 81 5.21 2.51 4. 24 26. 74
_ - 38.9 - 1.02 -0.16 -9.90 - 64.99 - 4.71 - 21.05
0=2 74. 71 49.04 31.37 34. 88 43.62 6. 08 44. 84
_ - 28. 15 - 0.85 - 0.04 - 8.60 - 60.49 - 5.06 - 13. 89
20740 70. 39 55.92 12. 50 32.42 50.75 76. 67 42.43
1 34 - 0.04 -0.10 - 1.01 - 6.46 - 0.04 - 11. 00
0= 557 471 3.85 3. 68 5.68 1.25 11.70
20~ - 0.18 - 0.04 0 - 0.51 - 0.41 - 0.09 - 6.00
1. 66 8.50 0 1. 96 0.80 2. 89 6. 45
- 3.62 - 0.26 -0.11 - 1.31 - 36.70 - 3.63 - 0.59
0= 10. 95 29.55 34. 38 5.47 25.33 38. 33 1. 63
~ 6.49 - 0.06 ~0.10 - 0.9 - 29.99 ~4.10 - 3.33
20740 33.26 8.57 47. 62 4. 18 29.70 53. 66 11. 61

s : (%)= = X 10004,
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(X, ) >>0.25 mm

(X4

Tabk 3 A rea of skidding roads and coefficient of effect by skidding o0, ). X ).
(X5 ). (Xs )
(w?) () Y K (Xs). (Xy) 9
9.87 1 86 1692 1.55 (X)) N0
1287 1389 1576 1.13 (X1).  P(Xp) P(Xu). K(Xis).
3.47 367 668 1.82 (Xie) 7 ,
10.53 106 115 110 . . .
3.20 335 396 1.18 5 . 0~40 an
- (4 5 (6
20m 1.5m0.8m  1.2m .
2 ; 6
4
Tabk 4 The distubance degree of soil physical properties by different hawesting operations
X, X, X, X, X, X, X, X, X,
29.59 4140 230.83  48.57 2726 27.83 2411  7.16 9105
2593 2310 68.93  47.8 2980 2812 3331 821  79.4]
9.85  10.37 106.22 3535 2677 26.37 2738 1793  63. %
L4l L9l 519 515 1L83 248 381 L1l 152
549 325 6.09 1L6l 1271 899 6.8 414 188
5
Tabk 5 The disuibance degree of soil chamical poperties by different havesting operatons
X]O Xll Xl2 XB X14 X15 X]()
34.88 17. 81 77.47 493 55.96  105.83 9.3
30.95 28. 44 28.19 469 3.91 60. 43 26.07
131. 68 95. 48 39.89 61.22 85.83  124.00 80. 06
3.98 7.27 2.12 310 3.56 2.28 9. %8
23.45 22.49 48.38 569 32. 46 54.27 7.81
6 ) 1 Y, XigXo (8 ), P
: Xov Xis+ Xsv Xov X7v N. . . .
X Xsn X5 (8 ) K. . 2
. P. N . . 89.869 7 6
. . .
;0 2 Y, .
X Xin Xion Xon X1 X0 Xen Xia (8 1 2
) K. N. K.>0.25 mm , N
. . . N N . v>>0.25mm
; 3 Y; N. K. K

: X12\ X14\ X7\X3‘X5\ X!5\
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Tabl 6 The principle can ponents analysis of the distutbance degree of soil physical and dianical properties by different harvesting m ethods

Y, Y, Y,
By, oy, x) By 0(y, x)) By 0y, x;)
X, 0.219 0 0.684 9 -0.3348 -0.7178  -0.0989  -0.1163
X, >0.25mm 0.212 9 0.666 0 -0.3361 -0.706 0.105 5 0.124 1
X, 0.25 0 0.781 8 -0.1979  -0.4%42 0.295 0 0.347 1
X, 0.28 5 0.886 7 -0.1943  -0.4166 -0.1677  -0.1973
X 0.293 9 0.919 4 -0.1083  -0.221 -0.2699  -0.3175
X 0.306 0 0.957 1 -0.1014  -0.2174  -0.1429  -0.168 1
X, 0.28 3 0.889 2 -0.0754  -0.1617 -0.3549  -0.4175
X 0.266 5 0.833 6 0.2520 0.5402  -0.0907  -0.1068
X, 0.284 9 0.891 0 -0.1992  -0.4271 -0.1131  -0.1330
Xy 0.23 5 0.730 5 0.3180 0. 681 7 0.031 3 0. 036 8
X, 0.210 0 0.656 7 0.3499 0.7 0  -0.0487  -0.0573
Xy 0.192 8 0.603 2 -0.1721  -0.30 0 0.560 1 0. 6589
X, 0.185 0 0.578 6 0.3777 0. 809 7 0.020 1 0. 0237
X, N 0.225 8 0.706 1 0.213 6 0.458 0 0.456 5 0.537 1
X 5 0.29 0 0.935 1 0. 069 6 0.149 2 0.257 9 0.3035
X 0.201 1 0.629 1 0.3476 0.7453 -0.1772  -0.2085
9.783 2 4.596 0 1.384 3
(%) 61.144 8 28.724 8 8. 6520
(%) 61.144 8 89. 869 7 98.521 6
: B, j : 0y x) J
Y, 0y, 1 ,
L ( 1)
( [ ).
Table7 The coordinake of principle can ponents analysis points I ). ( V)
( W)
Y, Y,
I 2.604 6 -2.7875
11 1.1602 -1.608 9
il 3.5370 3.494 6
\Y -4.5502 0.4180 5
Y -2.7515 0. 4840 s
( )
5 FYZ ’ >
3t el . .
I\ \ i
0. @ " Y
$ 2 1§ 924 6 ’
3 { B ,
Eat )
19l
1 .
Fig 1 Putting in orderof the dsubance of soil by diferent

logging m ethod s
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Effect of D ifferent Sk dd ngW ays on the Trail Soil of
Artificial Forest Cuttng A rea

ZHANG Zhengxiong ZHOU X innian CHEN Y ufeng

(Fujian Agriculture and Forestry Unersity Fuzhou 350002 Fujian China)

Abstract The effect of five kinds of different skidding ways on he physical and chem ical properties of trail soil in

our country s southem artificial forest area was analyzed by operating test. The wesults showed that the indexes of

physical and chem ical properties of trail soil have changed after skidding and the changing degree of indexes of dif

ferent sk idding w ays is different. Loggingmethods are put in oderby degree of distuibance by principle can ponen t

analysis. The esult is that ckar cutting w it dirt chu te skidd ng is of lagest disturbance. The interference influen

cing of he others fran great to sn all degrees successively is clear cuttingw ith walking tractor bgging clear cutting

w ith push cart logging clear cuttng with m anpow er logging and clear cutting w ih suspended cable bgging .Sane

technobgicalmeasures for educing he danage of skidding on he soilwemwr put fowawd fran the view of ecobgical

harve sting op eration

Key words skidding ways physical and chem ical properties of soi} artificial forest analysis of principle campo

nen ts



