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Effect of Thinning Intensity on Soil Hydrological Characteristics of Quercus aliena var.

acuteserrata in the South Slope of Qinling Mountains
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Abstract: In order to understand the influence of thinning intensity on soil hydrological characteristics of
Quercus aliena var. acuteserrata, sampling plots were established on the he south-facing slope with medi-
unraltitude of Qinling Mountains. The plots were thinned with the intensities of 0% (control), 5%,
10%, 15%, and 20%. The results indicated that the soil bulk density of thinned plots were higher than
those of the control (p<C0. 05), while the reverse result was observed on the total porosity and capillary
porosity ( p<C0.05). The non-capillary porosity of thinning intensity at 5% was higher than the control,
and other thinned plots were reverse. With the increased of thinning intensity, the soil bulk density in-
creased significantly (p<C0. 05),and the capillary porosity, non-capillary porosity, and total porosity de-
creased significantly (»p<C0.05). The influence of thinning management to the soil bulk density of" A lay-

e’ was more significant than™ B layer' . The natural water holding-capacity, capillary water-holding ca-
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pacity, minimum water-holding capacity and maximum water-holding capacity of thinned plots were lower
than the control (p<C0. 05). With the increase of thinning intensity, significant decreases (p<Z0. 05) were
recorded in the natural water holding-capacity, capillary water-holding capacity, minimum water-holding
capacity and maximum water-holding capacity. The permeability value of thinning intensity at 5% was
higher than the control. With the increase of thinning intensity, permeability value decreased. Based on
principal component analysis, the comprehensive hydrological effect of un-thinned plot was the best. The
5% thinning intensity treatment is recommended considering the comprehensive hydrological effect among
the four thinning levels. The soil water-holding capacities were positively correlated (p<C0. 05) with the
capillary porosity and total porosity, but negatively with soil bulk density (p<C0. 05). The permeability
were positively correlated ( p<C0. 05) with non-capillary porosity, but negatively with soil bulk density
(p<<0.05).

Key words: Quercus aliena var. acuteserrata forest; thinning intensity; soil water-holding; permeability
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Table 1 The basic situation of pre-thinning plots
/m /() /em /cm /m /m /m /% /C «hm™?)
1 590 20 60 15.72 14. 36 6. 80 2.32X2.99 70 1501
5% 1 640 37 55 10. 93 10. 68 6.45 1.97X2. 44 80 1483
10% 1620 32 54 10. 78 10. 06 5.76 2.01X2.35 80 1 450
15% 1617 25 52 15.57 16. 27 7.82 2.15X2.50 80 1 450
20% 1 600 29 52 15.48 15.08 9.25 2.21X2.51 80 1433
1.2.2 .
, A , A.B
B .
N . o o 2a A.B
1.2.3
2012 10 . .
3 . .
, , , . J(A+DB)
A.B . A.B 2 . (p<<0.05), (A+DB)
3, 12 . . ( .
50 mm., 50.46 mm) A .B . s
4 — 3
Y(LY/T1215-1999) .
. . [sl 2a A B
[11] R , A
. K 49.22% 5%
10°C . 43.25%.10% 42.56% .15%
( )(GB7838-87), 42,44 % .20% 41.39%:B
1.2.4 Microsoft Excel 2003 45. 29% 40. 86%.38. 31%.
, SPSS. 17. 0 36.22%.35.61%. .(A+DB)
o (p<<0.05),
2 2a 4 A
2.1 24. 63% . 18. 82% . 15. 00% .
2.1.1 15.12%.B 15. 52%.
, 10.94%.,11.04%.,10. 71% ., 5% A.B
. izl 2a s
y VA B (A+DB)
\ 4 5% >10% >15% =>20% ,

A 14.16%.,28. 04 %, (p<<0.05),5% ,
45.07%.47. 34%; B 10. 47% . .
17.46%.27.97%.34.69%., A .

B (p<<0.05)C 2), A . . .
B . .



’ ’ ’ 6% o
2

Table 2 Soil physical properties under different thinning intensities

/%
/cm /(g+cm %)
A 0.65%0.05 19.22+7.29 20.58=+9.56 69.80+2.63
B 0.9240.11 45,2945, 55 14.5746. 04 59.86+1.25
(A+B) 0.78 a 47.26 a 17.57a 64. 83a
5% A 0.7420.05 43,2545, 57 24.63£5. 24 67.88+2.95
B 1.024+0. 10 40. 8644, 64 15.524+3. 30 56.38+3.49
(A+B) 0.88 b 42.06b 20.07b 62.13b
10% A 0.83=0.06 12.56+7.92 18.8246.09 61.38+3.49
B 1.08=0.12 38.31+4. 68 10.94+2.57 56.24+4.45
(A+B) 0. 96¢ 140. 43¢ 14. 88¢ 58.86. ¢
15% A 0.94-+0.10 42,4446, 47 15.00£2. 03 57.44+4.83
B 1.1840. 06 36.22+3. 69 11.0442.97 47.26+3.67
(A+B) 1.06 d 39.33d 13.02d 52.35.d
20% A 0.96--0. 04 41.39+2.61 15.1241.74 56.51+2.07
B 1.2440. 04 35.61+3. 69 10.7142. 46 16.32+3. 56
(A+B) 1.10 e 38. 50e 12.92e¢ 51.42e
+ (p<<0.05), 3. 1
A 2.1.2
69. 80 % 5% .
67.88% .10% 66.37%.15% . 2a .4
57.44% .20% 56.51% ;B A 449, 61, 450. 56,
59. 86 % 56.38% .56.24% . 428.57.,388. 89 t/hm’, B 320. 58,
47.26% .46.32%, 316.61.298.70 t/hm?*>  282. 05 t/hm?,
, A 530.51 t/hm? B 399. 36 t/
. 4 (A+B) hm? (p<<0.05)C 3), s
62.13%.61.31%.52. 35%.51. 42%, J(A+DB)
(p<<0.05), (p<<0.05),
3
Table 3 Soil water-holding capacity under different thinning intensities (te+ hm ?)
A 530.51412. 32 757.11438. 81 598. 49438, 11 1079. 9+098. 81
B 399. 3619, 34 513.29477.95 414. 0346, 24 685.89474. 56
(A+B) 164. 94a 635. 20a 506. 26a 882.91a
5% A 449. 61422, 25 584.34467. 52 478.56+33. 53 926. 264 34. 63
B 320.58+18. 01 105.34+12. 96 324.574+19.52 560. 684 39. 70
(A+B) 385.10b 194. 84b 101.57b 743.47b
10% A 450.56+27. 66 572.65+15. 15 459. 43435, 73 801.01+73.79
B 316. 6142470, 431. 26436, 29 371. 96434, 31 534.97429. 47
(A+B) 383.59¢ 501. 95¢ 415. 69¢ 667. 99¢
15% A 428.574+21.78 450. 0814, 74 415.34+16. 98 624.90436. 15
B 298. 70+15. 48 307. 68423, 19 267.29421.08 428.08+26. 65
(A+B) 363. 64d 378. 88d 341. 32d 526. 49d
20% A 388. 89+28. 80 418.65+10. 08 338.98+9. 40 628.35421. 88
B 282.05+18. 88 301. 94428, 25 249. 61430.53 389. 93438, 54
(A+B) 352. 37 371. 45e 336.84. ¢ 519. 55¢
2 a . , 4 405, 34,431, 26, 307. 68 t/hm?’
A B 301. 94 t/hm?, A 757.11 t/
. 4 A hm* B 513.29 t/hm* (p<C0. 05),

584.34,572. 65,450, 56 t/hm”* 418.65 t/hm”,B s ,(A+B)
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Table 4 Principal component analysis the comprehensive hydrological effect of soil

X1 X2 X3 X4 /% /%

Pl 0.52 0.48 0.52 0.50 3.657 91.420 91.420

Table 5 Evaluation of the comprehensive hydrological effect of soil under different thinning intensities

1 2 3 4 5
5% 10% 15% 20%
P 2. 421 1. 426 —0.166 —1.634 —2.047
2.2.2 (p=<<0.05),
, , (p<<0.01);
o (p<
¢ 6 ) 0.01), (p<<0.05),
(p<<0.05), s
(p<<0.05); . . , ,
N (p<
0.05), . N o
6

Table 6 Correlations between the comprehensive hydrological effect of soil and environment factors

1 —0.94%* —0.83 —0.95% —0.91% —0.96%* —0.94* —0,99** —0.92*

—0.94* 1 0. 65 0.82 0.98* 0.94%* 0.95* 0.95* 0.82
—0.83 0. 65 1 0. 81 0.23 0.19 0.15 0. 80 0.96**

—0.95% 0.82 0. 81 1 0. 80 0.94* 0.91* 0.95* 0. 84

—0.91* 0.98* 0.23 0. 80 1 0.95* 0.96** 0.92* 0.73

—0.96™* 0.94* 0.19 0.94%* 0.95* 1 0.99** 0.97** 0.79

—0.94* 0.95% 0.15 0.91%* 0.96** 0.99** 1 0.96** 0.75

—0.99** 0.95* 0. 80 0.95% 0.92* 0.97** 0.96** 1 0. 90

—0.92* 0. 82 0.96** 0. 84 0.73 0.79 0.75 0.90* 1
. N N . . (A+B) ;% % p<<0.01,
* p<<0.05,
3 (p<<0.05), 5%

. .
b o

s 2 a . \

(p<<0.05), N . 10°C s

(p<<0.05),5% .
.
o ’ . )
(p<<0.05), \ N 5%
(p<<0.05), A i ,
B o ’ .
’ o
(p<<0.05), s

N N [1] . . .
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