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Abstract

Reasonable management of the artificial forests is one of the most important
strategies to enhance timber productions and stabilize forest ecosystems. The forest
thinning and Management can influence the functions and structure of forest
ecosystems, as well as the status and dynamics of soil nutrients. This study aimed to
investigate the degree of thinning intensity affected to the dynamics of soil nutrients
in artificial Cryptomeria japonica forests of the Ren-Lun Forests. There are three
thinning intensities included control (0%0, 25% thinning and 50% thinning treatments
with four replications. Three zones in each thinning treatments were selected for soil
samplings for determining soil textures, pH, exchangeable cations, total carbon and
nitrogen contents. In order to study the thinning intensities affected to dynamics of
soil nutrients, soil buried and litter bags were also performed in situ for determining
the net mineralization and nitrification rates, and decomposition rates of fresh tissues.
The carbon dioxides released from litterfalls can be carried in laboratory with KOH or
NaOH adsorption method. Results showed that the soil texture did not change among
these various treatments. The soil pH decreased from 4.31~4.44 to 3.71~3.86 after
thinning treatment. Beside exchangeable K *, the exchangeable cations showed an
increase after thinning treatment. Moreover, the net nitrogen mineralization and net
nitrification rate showed an increase obviously in the initial period after thinning, and
then the rate was going to the steady stage along with the time(0.14~0.19 mgNkg™d™).
In situ litterbag decomposition experiments show that the litterbag decomposed quickly in the initial time
and the K values of the first year ranged from 0.67 to 0.70. Laboratory incubation showed that high
temperature and 25% of soil moisture had higher CO2 released. Overall, the result indicated that
the relationship between thinning intensity and soil nutrient dynamic was not clear in

short-term, the forest soil nutrient's change still needed to trance on long-term.

Key words: thinning, soil nitrogen, mineralization, nitrification.
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- s wcAnsuAAlE Rl pHE

2007/04/24 2007/10/02 2009/02/28
Treatment Plot
pH pH pH
Control 3 5.64 5.14 5.40
6 3.78 3.27 3.80
10 3.98 3.20 3.65
12 4.40 3.84 4.21
25% thinning 1 4.45 341 3.70
5.12 4.72 4.82
7 3.70 3.32 3.91
11 3.97 3.38 3.77
50% thinning 2 4.49 3.71 4.18
5 5.10 4.52 5.01
8 4.15 3.64 3.98
9 4.03 3.39 3.80
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2007/04/24(before thinning) 2007/10/02(after thinning) 2009/02/28(after thinning)
Treatment Plots  Sand Silt  Clay Texture Sand Silt  Clay Texture Sand Silt  Clay Texture
------------ %o------------ e /I SRR
Control 3 80 6 14 SL 56 28 16 SL 74 14 12 SL
6 78 16 6 LS 60 26 14 SL 76 10 14 SL
10 80 10 10 LS 58 22 20 SL 72 16 12 SL
12 78 8 14 SL 64 20 16 SL 78 10 12 SL
25% thinning 1 82 8 10 LS 68 22 10 SL 76 14 10 SL
80 12 8 LS 70 20 10 SL 70 24 6 SL
7 88 6 6 LS 70 10 20 SL 76 14 10 SL
11 78 10 12 SL 62 22 16 SL 74 12 14 SL
50% thinning 2 78 8 14 SL 82 10 8 LS 78 16 6 LS
5 70 24 6 SL 68 24 8 SL 72 20 8 SL
8 74 18 8 SL 70 20 10 SL 80 8 12 SL
9 68 24 8 SL 76 12 12 SL 78 12 10 SL
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2Z BRI R R ARSI REF LV ISR ST T E

2007/04/24 2007/10/02 2009/02/28
Treatment Plot Ca K Mg Na Ca K Mg Na Ca K Mg Na
------------------ cmol/kg-----------=-=-=-=  -memememeeeeeee——cmol/kg------------------  -----e-eeeeeeeeeo-cmol/kg------------------

Control 3 0.71 0.09 0.27 0.08 0.49 0.21 0.57 0.43 0.66 0.12 0.35 0.16
6 0.21 0.08 0.09 0.06 0.13 0.11 0.16 0.10 0.21 0.09 0.11 0.07
10 0.14 1.00 0.07 0.02 0.24 0.11 1.13 0.43 0.16 0.78 0.34 0.12
12 012 1.23 0.02 0.03 0.56 0.28 0.31 0.32 0.23 0.99 0.09 0.10

25% thinning 1 0.29 0.11 0.13 0.07 0.39 0.28 0.23 0.30 0.31 0.15 0.16 0.13
0.48 0.15 0.29 0.08 1.16 0.34 1.85 0.59 0.65 0.20 0.68 0.21

7 0.42 0.09 0.13 0.06 0.21 0.09 0.28 0.23 0.37 0.09 0.17 0.10

11 0.09 0.98 0.04 0.02 0.24 0.10 0.13 0.10 0.13 0.76 0.07 0.04

50% thinning 0.44 0.09 0.13 0.05 0.39 0.21 0.22 0.27 0.43 0.12 0.15 0.10
0.34 0.13 0.34 0.07 0.42 0.29 1.48 0.50 0.36 0.17 0.63 0.18
0.37 0.12 0.15 0.07 0.74 0.24 0.28 0.26 0.46 0.15 0.18 0.12
0.19 0.86 0.07 0.03 0.19 0.09 0.19 0.28 0.19 0.67 0.10 0.09

© o0 U1 N
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Ao DS R AR AR E LR ERE A AT

Treatment Plot Ca K Mg Na
g/kg

Initial content 11.87 4.58 2.30 2.54
Final content

Control 3 8.52 2.25 0.39 2.39

4.90 2.19 0.18 2.42

10 7.68 2.23 0.41 2.39

12 6.53 2.21 0.21 2.42

25% thinning 1 10.55 2.39 0.39 2.53

4 6.31 2.23 0.60 2.45

7 6.50 2.23 0.18 2.48

11 9.25 2.25 1.01 2.52

50% thinning 2 8.45 2.56 0.93 2.48

5 6.88 2.16 0.27 2.42

8 7.85 2.20 0.53 2.54

9 9.81 2.24 0.57 2.54
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I 2007/04/24
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I 2008/02/28

Control 25% thinning 50% thinning
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(b) 25% thinning
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(c) 50% thinning
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