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Setting of Intensive Management Timing for Planting Trees in the Riverine Zone
Based on Growth Analysis'
- Focusing on Planting of Pinus densiflora in the Nakdong River's Riverine Ecobelt -
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ABSTRACT

It is necessary to set a management period by analyzing growth trends for individual species because the time
taken for planted trees to become established differs by species. The purpose of this study was to suggest an
appropriate management period through the analysis of the annual growth of Pinus densiflora planted in the
riverine eco belt. The average annual growth before planting was 0.6cm. The growth after planting showed an
increase of 0.3cm in the 1st and 2nd year, 0.5cm in the 3rd and 4th year, and 0.7cm after the 5th year. Since P.
densiflora was confirmed to go through poor growth stages in the 1st and 2nd year, a recovery stage in the 3rd
and 4th year, and a normal growth stage in the 5th year, management should pay more attention to improve
inappropriate environmental conditions until at least the 4th year, unlike the growth of hardwood. Since the
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period required for activation by species may vary, the management period of each species will need to be set

through growth research.

KEY WORDS: MANAGEMENT PERIOD, ANALYSIS OF THE ANNUAL GROWTH, NORMAL GROWTH
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Table 1. Results of growth analysis by year (unit : cm)
Classifi | Before planting After planting
cation | 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Min. 0.21 0.22 0.09 0.08 0.16 0.13 0.19 0.16 0.37 0.45 0.38 0.48 0.30
Ist Qu.| 0.44 0.37 0.16 0.14 0.30 0.35 0.50 0.27 0.52 0.57 0.60 0.58  0.43
Median | 0.60 0.54 0.21 0.26 0.44 0.52 0.72 0.44 0.77 0.75 0.70 0.76 0.57
Mean | 0.60 0.58 0.31 0.35 0.51 0.58 0.75 0.50 0.74 0.83 0.81 0.82  0.65
3rd Qu.| 0.76 0.74 0.24 0.56 0.73 0.79 1.00 0.67 0.98 1.17 1.00 0.96 0.82
Max. 1.11 0.97 1.69 1.02 1.14 1.14 1.34 1.25 1.22 1.30 1.39 1.42 1.31
P

Nae-ri

Gyeongsangnam-do

Santheong-elp

3573167,

Jungchon-ri

Ho-ri

Figure 1. The location map of study site
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Figure 2. Annual growth graph of Pinus densiflora
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Figure 3. Graph of changes in growth volume for 2 years before planting and 10 years after planting
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Table 2. The analysis of One-way ANOVA for testing the difference in growth before and after planting

Division Df Sum Sq Mean Sq F value Pr(>F)
layer 1 0.565 0.5647 7.125 0.0092™
Residuals 80 6.341 0.0793
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X2 I YL EALH (Oneway ANOVA)
AL AT Table 40]ck. ARJsE 21591 200933} A1)

=

Lol AR |t Adf 99% AlEl4ollA p-value7}
3.27e-058 etk 7t W] zto|7} glrkek= 7HEE 712kt
T = Ao= etk o5 vERe R AR & 51} o] 59
RS vt 2t 95% Al=laeEollA] p-value 0.005 o[sk
B2 AT Aot glohek= 7HEE 7174 4= Qe Ao R
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Table 52 AR Azl 2009E%} 2010~2013E7ke] AYAF
& 2tolof| gk ANOVA 735 Auloct A7) 3 1dxfe} 2
A= p-value 0.63292 ZJo|7} glttet= 7HdE 712kt o= ¢l
Qo 3~59x; 7HA= A2ZE AlEleE 95% ool
0.0319~7.4e-062 2Jo|= 9Ji= Aoz et 2\¥x}e} u
W HH 3URI= p-value 0.09272 zo]7} ¢lrkel= 714
= 7148 4= gIo 4~5UR} 7= 22 AlFaE 95%
o]AlollA] 0.0161~4.8¢-052 o= QJi= H oz HAwQch

Table 3. Posthoc multiple comparisons of means for the difference in growth between 2009 and 2006~2008 : Fisher LSD

95% family-wise confidence level

Classification diff lwr.ci upr.ci p_val
X_02-X_01 0.05966850 -0.1115651 0.23090211 0.48991
X_03-X_01 0.03531319 -0.1359204 0.20654680 0.68251
X_04-X_01 -0.23430312 -0.4055367 -0.06306952 0.00795™
X _03-X_02 -0.02435531 -0.1912532 0.14254256 0.77219
X _04-X_02 -0.29397163 -0.4608695 -0.12707376 0.00076""
X _04-X_03 -0.26961632 -0.4365142 -0.10271845 0.00189"

Signif. codes: 0 "***' 0.001 "**' 0.05 X _01: 2006, X 02: 2007, X_03: 2008, X 04 : 2009

Table 4. The analysis of One-way ANOVA for testing the difference in growth by year for 10 years from the year of

planting
Division Df Sum Sq Mean Sq F value Pr(>F)
layer 4 2.716 0.6789 7.32 3.27e-05""
Residuals 100 9.275 0.0928

Table 5. Posthoc multiple comparisons of means for the difference in growth between 2009 and 2010~2013 : Fisher
LSD 95% family-wise confidence level

Classification diff lwr.ci upr.ci p-val
Y 02-Y 01 0.04502534 -0.14144050 0.2314912 0.6329
Y 03-Y 01 0.20456163 0.01809579 0.3910275 0.0319"
Y 04-Y 01 0.27510510 0.08863926 0.4615709 0.0042"
Y 05-Y 01 0.44459891 0.25813307 0.6310648 7.4e-06"""
Y 03-Y_02 0.15953629 -0.02692956 0.3460021 0.0927
Y 04-Y 02 0.23007976 0.04361392 0.4165456 0.0161"
Y 05-Y 02 0.39957357 0.21310773 0.5860394 4.8e-05""
Y 04-Y 03 0.07054348 -0.11592236 0.2570093 0.4547
Y 05-Y 03 0.24003729 0.05357144 0.4265031 0.0122°
Y 05-Y_04 0.16949381 -0.01697203 0.3559597 0.0743

Signif. codes: 0 "***' 0.001 "**' 0.01 "*' 0.05 Y_01:2009, Y_02:2010,Y_03:2011,Y_04:2012,Y_05:2013
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Table 6. Duncan's new multiple range test for growth

Classification Mean growth Groups
Y 01(2009) 0.3068561 d
Y 02(2010) 0.3518814 cd
Y 03(2011) 0.5114177 be
Y 04(2012) 0.5819612 ab
Y 05(2013) 0.7514550 a
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Figure 4. Results of comparative analysis of average growth before and after planting
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2Q1 @3k 4= 2171 WiZoll(Shin and Chun, 1996) ©]
A7lol )7t dasich

2 dA7e BUAU pES AARE o], dxpd
I IS AR ARl Fa AEIkE
slgich Uoldle A 25, 4, 71EE deks Z3kste]
7195 &5 5 Sl 715 diHlE=A 28T o UtkKose
ef al,, 2017). S, S-20] AR 712, 7]% Wt opfe
B i T e A AR SOl ke W Aem
7% vf QlO T Z(Esper et al., 2018; Fan et al., 2009),
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