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Table 1 Quantitative statistics of sampleplots for each thinning intensity in different age groups

il UL 1] g ZN 3 R TREE2 SREE3 R4 TREES Bt
Age group Observation interval/a  No thinning Intensity1 Intensity2 Intensity3 Intensity4 Intensity5 Total
5 12 12 6 4 4 3 41
10 12 12 6 4 4 3 41
LTI
Young forest 15 12 12 6 4 3 2 39
20 12 12 6 3 3 2 38
5 12 17 7 6 4 2 48
10 12 17 7 6 4 2 48
AR
Middle aged forest 15 12 17 7 6 2 2 46
20 12 17 7 4 2 2 44
5 6 8 5 4 4 3 30
e 10 6 8 5 4 4 3 30
T AR
Near mature forest 15 6 8 5 4 4 3 30
20 6 8 4 4 2 2 26
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Table 2 Average pre-cutting state of sample plots for each thinning intensity in different age groups

( mean = standard error )

[N (AL EN L5 SREEL SREE2 SR REE4 SREES
Age group Pre-thinning index No thinning Intensity1 Intensity2 Intensity3 Intensity4 Intensity5
(RN
Pre-thinning volume/CmtHm) 74.3+8 69+10.4 59+5.5 26.4+7.8 29.5+12.7 81.1+16.1
LR Ll 1557151 1601212 14194212 1 400+456 1 708+859 17224313
g Pre-thinning density/(trees-hm *)
Young forest ‘
HAE R Per volume of tree/m’ 0.05+0 0.04+0 0.05+0.01 0.02+0.01 0.02+0.01 0.04+0
8 141 £ Canopy density 0.74+0.05 0.78+0.06 0.63+0.04 0.7+0.14 0.63+0.18 0.91+0.05
o i 2 A
Pre—thinnin?jcglilgm/e\/(m3-hm’z) 139.2+10.1 132.3+8.1 92.9+11.2 83+16.6  123.7+12.5 145.64+28.8
bk bk Pre-thinningﬁji;iﬁiﬁ trees-hm=) 1275449 1361+99 1210+176 1286+262 1296+145 12754392
Middle aged forest MR
Per volume of tree/m’ 0.11+0.01 0.1+0.01 0.08+0.01 0.07+0.01 0.1+0.01 0.12+0.02
#5 P41 % Canopy density 0.8940.03 0.86£0.04  0.77+0.06 0.7+0.1 0.78+0.09 0.7+0.2
fRHTE R
Pre-thinning volume/(m’hm™2) 181.6+18.8 187.5£12.2  163.2+15.9  145.4+25 182.6+21.5 170.9+28.1
el fE
S B Ve gl e i ) 1 083+127 1173+77 907+102 11584233 921476 1 144+493
Near mature forest B2
Per volume of/t\ree/ml 0.17+0.02 0.16+0.01 0.19+0.03 0.13+0.02 0.2+0.02 0.2+0.07
H5 P41 £ Canopy density 10 0.93+0.03  0.94+0.02  0.93+0.03 0.9+0.04 0.97+0.03
10 4k Young forest
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Fig.1 Dynamic relationship between volume growth rate
and thinning intensity in different age groups
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Table 3 Analysis of mean difference of volume growth rate among different thinning intensities of different age

groups ( mean + standard error )

W20 UL 15 g AR TR TREE2 TREE3 R4 SREES
Age group Observation interval/a No thinning Intensity1 Intensity2 Intensity3 Intensity4 Intensity5
5 6.19+£0.47 b 7.4+0.74 ab 8.3540.96 ab 14.82+3.52 a 14.644+4.01 a 5.34+1.73 b
prren 10 4.95+0.33 b 5.7840.65 ab 6.4+0.55 ab 10.25+1.33 a 10.742.17 a 5.35+1.52 ab
54
Young forest 15 4.07+0.33 b 4.77+0.44 b 5.3740.37 ab 8.43+0.84 a 9.29+1.31 a 4.28+1.98 b
20 3.71£0.27 b 4.32+0.37 ab 4.94+0.29 ab 7.07+0.82 a 7.64+0.76 a 3.88+1.62 ab
5 2.73+0.14 ¢ 3.19+0.15 be 3.69+0.23 ab 451404 a 3.91+0.36 ab 2.04+0.69 ¢
10 2.38+0.12 ¢ 2.71£0.16 be 3.37+0.27 ab 3.95+0.34 a 3.7+0.42 ab 2.28+0.5¢
BRI
Middle aged forest 15 1.92+0.15b 2.34+0.1 ab 2.92+0.27 a 3.54+0.32 a 3.67+0.49 a 2.18+0.28 ab
20 1.92+0.13 b 2.29+0.08 ab 2.89+0.17 a 3.2840.4 a 3.5+0.41 a 2.26+0.16 ab
5 2.12+0.11b 2.1+0.14 b 3.53+0.43 a 3.64+0.49 a 1.7940.27 b 1.6140.27 b
. 10 1.77+0.07 b 1.874£0.13 b 2.64+0.26 a 2.89+0.22 a 1.69+0.17 b 2.01£0.14 ab
T FAAR
Near mature forest 15 1.32+0.11 b 1.34+0.12 b 2.11+0.13 a 2.45+0.24 a 1.8740.15 ab 1.95+0.18 ab
20 1.2+0.06 ¢ 1.38+0.12 be 1.89+0.14 ab 2.38+0.21 a 1.53+0.09 abc 240.26 ab

T NG T RENZ BT ER, BAT B ARGR L (8] 7 B FE A AN R Ron B S M2 7 (p = 0.05).

Note:The lower case letters are the results of multiple ANOVA there are significant differences between the different letters in the same thinning intensity.
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Table 4 Increasing effect of thinning intensity on growth rate of different age groups ( relative to non-thinning )

%

4R VLN ] B TR TR T3 4 HREES e

Age group Observation interval/a Intensity1 Intensity2 Intensity3 Intensity4 Intensity5 Range

5 19.5 34.9 139.4 136.5 -13.7 153.1

10 16.8 29.3 107.1 116.2 8.1 108.1

Yl 15 172 31.9 107.1 1283 52 123.1

Young forest

20 16.4 33.2 90.6 105.9 4.6 101.3

¥J{EMean value 17.5 32.3 111.1 121.7 1.1 120.7

5 16.8 35.2 65.2 432 -25.3 90.5

10 13.9 41.6 66.0 55.5 —4.2 70.2

H A 15 219 52.1 84.4 91.1 135 77.6

Middle aged forest

20 19.3 50.5 70.8 823 17.7 64.6

¥J{tiMean value 18.0 449 71.6 68.0 0.4 71.2

5 —0.9 66.5 71.7 -15.6 —24.1 95.8

10 5.6 49.2 63.3 —4.5 13.6 67.8

1 HAR 15 1.5 59.8 85.6 41.7 47.7 84.1

Near mature forest

20 15.0 57.5 98.3 27.5 66.7 83.3

¥J{EMean value 5.3 58.3 79.7 12.3 26.0 74.4
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Thinning and Tending of Natural Secondary Forest of Quercus
mongolica Based on Volume Growth Rate

QUAN Feng', ZHOU Chao-fan', DUAN Guang-shuang"?*, HU Xue-fan', ZHANG Hui-ru', LEI Xiang-dong'

(1. Research Institute of Forest Resources Information Techniques, Chinese Academy of Forestry; Key Laboratory of Forest
Management and Growth Modeling, National Forestry and Grassland Administration, Beijing 100091, China; 2. College
of Mathematics and Statistics, Xinyang Normal University, Xinyang 464000, Henan, China)

Abstract: [Objective] To discuss the suitable thinning scheme for different age groups of Quercus mongolica, and
provide some reference for thinning and tending of natural secondary forest of Q. mongolica in Jilin Province.
[Method] Based on the data of the 5 forest resources inventories in Jilin Province, the young, middle-aged and near-
mature forests of . mongolica were screened and five grades of volume thinning intensity were set: intensity 1
(0~10%), intensity 2 (10%~20%), intensity 3 (20%~30%), intensity 4 (30%~40%) and intensity 5 (40%~50%). By
comparing the non-thinning stands, this paper studied the change rule of volume growth rate of different age groups
at different thinning intensities in each observation intervals (5, 10, 15 and 20 years) after thinning. [Result] (1) The
variations of volume growth rate changed with thinning intensity in different periods after cutting are as follows. For
young forests the growth rate was flat at first, then rose rapidly, and declined rapidly in the end; For middle-aged
forests, the growth rate rose slowly at first, and then declined rapidly; For near-mature forests that 5 and 10 years after
felling, the growth rate rose rapidly and was flat in the end; For the near-mature forests that 15 and 20 years after
felling, the growth rate rose rapidly at first, then declined rapidly and declined slowly in the end. (2) The ranges of
thinning intensity of the peak value in each period after cutting were 20% to 35% for young forest, 15% to 35% for
middle-aged forest that 5 and 10 years after cutting, 20% to 40% for middle-aged forest that 15 and 20 years after cut-
ting, 15% to 25% for near-mature forest that 5 and 10 years after cutting. 15% to 35% for near-mature forest that 15
and 20 years after cutting. (3) The mean volume growth rate of young forest with thinning intensity 3 and 4, middle-
aged forest with thinning intensity 2, 3, 4, near-mature forest with thinning intensity 2 and 3. (4) The difference in
volume growth rate between various thinning intensities and no thinning was getting smaller over time. [Conclu-
sion] The suitable thinning intensities for natural secondary forest of Q. mongolica in Jilin Province are medium-high
intensity (30%~40%) for young forest, medium or medium-high intensity (20%~40%) for middle-aged forest, and
medium intensity (20%~30%) for near-mature forest.

Keywords: Quercus mongolica; tending thinning; volume growth rate; dynamic response; age group; intensity

level
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