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Abstract; [ Objective | Thinning program is crucial to the management of mixed forests. The diameter
structure and growth changes of larch-spruce-fir stand after selective thinning were studied in order to help
creating better thinning programs and improve stand quality. [ Method ] Larch-spruce-fir mixed forests
including 12 selective thinning plots with different thinning intensities ( light, 20% ; medium, 30% ;
heavy, 40% ) and 4 control (0% ) plots were established. The effects of selective thinning and dynamic

changes on diameter structure stand growth were analyzed based on stand inventory of the 5—11th year
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after thinning. [ Result] We found that medium thinning and heavy thinning had significantly increased
the growth of basal area and stand volume, which conformed thinning program leading to faster stand
growth because more space and nutrient were provided for standing trees after thinning. The diameter
distribution ( Weibull distribution) curves of control stand and medium thinning stand were right-skewed ,
which demonstrated small and medium trees dominated in these stands. While the diameter distribution
curves of light thinning and heavy thinning stand were left-skewed which showed a higher number of
bigger trees. The parameter ¢ of Weibull function remained the same in unthinned stand, while it
increased with time in thinned stands. This indicated thinning treatment optimized stand structure by
removing inferior trees and increasing stand space. Simultaneously, thinning treatments could decrease
tree mortality, however, heavy thinning increased the risks of wind throw. [ Conclusion ] Different
selective thinning schemes can be applied to the forest according to the management goal. For sustainable
management, medium thinning faster the stand growth, which also resulted in a stable diameter structure
with higher DBH range and less tree mortality, hence medium thinning may promote sustainable forest
development.
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Tab.1 Statistic of larch-spruce-fir fixed sample stand and thinning intensity

BEWS R ik W Sope FE

Sample Thinning Lt Altitude/ s degree/ Mean (k- %) HIFHHE)

plot No.  intensity/% Area/ha " Slope aspect ) DBH em Density/ Species composition

(tree+ha™")

[-1 0 0.2 780 ZE Northeast 7 16. 4 1 458 72 =R 1R+ £07I2SFIC + P
I2 0 0.25 620 PEIL Northwest 6 16.9 1168 6 %2 =5 1401 [ 612SF1P1C
I3 0 0.1125 660 #Jt Northeast 7 16. 8 1 440 673 =R 140 + [ 613SFIP +C
14 0 0.1 600 ZJb Northeast 9 16.6 1452 6 #% 3 =& 1 [ 613SFIC
-1 20 0.0775 760 %4t Northeast 10 16. 8 1432 594 =EL 1 + 4L 514SFIC + P
m-2 20 0.2 780 TG West 7 17.6 1001 9% 1 f{9LIC
-3 20 0.25 670 Pt Northwest 6 20.2 784 6 %3 k1 [ + 4L 613SFIC + P
4 20 0.1 615 ZE Northeast 7 16.3 1247 792 mRRE + 40 7128F1C + P
-1 30 0.2 780 P West 18 17.4 968 6 752 =& 2 i + 41 612SF2C + P
-2 30 0.25 680 Jt North 7 17.9 969 5% 4 =R 1B + 40 514SFIC + P
-3 30 0.1 645 Jt North 7 17.2 1 098 6 %2 =5 1401 [ 612SFIPIC
M4 30 0.1 605 #Jb Northeast 9 18.8 820 10 7% + £LRF 10L + PC
V-1 40 0.2 780 At Northeast 10 19.0 640 91 I+ R ILIC +SF
\] 40 0.25 680 PGJt Northwest 10 18.5 875 572 =EL2 [ 14 5128F2C1P
V3 40 0.2025 630 1t North 7 17.8 841 72 =B 1R+ 4 712SFIC + P
V4 40 0.1125 610 At Northeast 7 18.0 862 792 mR 1R + 40 712SF1C + P

R LAREEE M (Larix olgensis) ,SF ARZE A48 7o AZ ( Picea jezoensis ) IV KZ (Abies nephrolepis) ,P ACFLLF ( Pinus koraiensis) , C 1CZE R

#, Notes: L stands for Larix olgensis,SF stands for Picea jezoensis and Abies nephrolepis ,P stands for Pinus koraiensis,C stands for broadleaves.
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Tab.2 Stand periodical annual increment during 5-11 years after thinning

£ Vix AR oAbt -4 [ oAy
Bethmn Whole stand Larch Other conifers Broadleaves
Thinning intensity 4511 M Liiapit 1 Liiapit 1 Liiapit L

Basal area/%  Volume/%  Basal area/%  Volume/%  Basal area/%  Volume/%  Basal area/%  Volume/%
X1 Control 1.85+0.24a 2.08 £0.30a 2.13 £0.26a 2.32+0.23a 1.25+0.56a 1.46+0.66a 1.78 +0.32a 2.26 +0.17a
% Light 2.60 £0.36b 2.68 £0.43a 2.80+0.60a 2.95+0.70a 1.78 £0.37a 2.11+0.38a 1.99 +0.30a 2.24 +0. 15a
1 Medium 2.68 £0.07b 2.75+0.59a 3.04 +0.47a 2.98+0.06a 2.55+1.18a 2.98+1.60a 2.05+0.48a 2.28 +0.19a
B Heavy 2.84+0.25b 3.19+0.79a 2.82+0.3la 3.11+0.34a 3.39+1.20b 3.96 +1.65b 3.94 +0.56b 3.34 +0.74b
F{H F-value 7.643 53 1. 656 60 1. 180 64 0.932 25 13.465 71 7.493 56 5.750 86 3. 648 85
P {H P-value 0.017 93 0.318 41 0. 406 71 0.513 53 0. 004 50 0.024 29 0.041 14 0.077 29

B RPEUE N IE « b 2s . RRTFHRZE 23 BE (P <0.05) METFRZE 253 A B (P >0.05), Notes: the values in this table are

mean * standard deviation. There is significant difference between different letters (P <0.05), and there is not significant difference between same

letters (P >0.05).
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Fig. 1 Periodic annual increment (PAI) of basal area and volume during different periods after thinning
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Fig.2  Weibull distribution curves of stand diameter structure after thinning
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Tab.3  Weibull distribution of stand diameter structure parameters of thinning plots and control

fRJG ISR /a Xt & Control IZERRAR Light thinning AL Medium thinning 38 )& #% 4% Heavy thinning
Year after thinning/year a b ¢ a ¢ a b ¢ a b ¢
5 599  11.28 3.09  7.97 418 596 1405 2.87 598 22.64 4.83
8 5.98  12.52  2.97 7.9 424 5.8 1540 3.18  7.99 22.28 4.75
11 5,99  13.43  3.03 6.77 4.67 552 16.34 3.25 574 23.83 5.17
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