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Plan to Construct Tree Belt around Saemangeum Reclaimed Land*
- Analysis of Initial Growth Amount of Pinus thunbergii and Quercus serrata -

Kim, Hyun

Jeollabuk-do Forest Environment Research Institute.

ABSTRACT

This research was conducted to construct a tree belt around Saemangeum reclaimed land using vari-
ous planting methods and to analyze initial growth amount, to provide practical data to construct tree
belt of various purposes. Tree species used in tree belt construction were Pinus thunbergii and Quercus
serrata, and the main planting treatment methods used were categorized by existence of windy fence,
mixed planting, and un-mixed planting. Growth amount analysis was conducted using ANOVA to com-
pare growth amounts in different experimental groups and Duncan’s multiple range test. Growth amount
analysis results of tree belt by planting method showed that it is most statistically plausible to install
50% porous windy fence from the direction of wind and frost, followed by planting P. thunbergii and
Q. serrata in areas that require mixed tree species tree belt around Saemangeum reclaimed land. In
areas where un-mixed planting tree belt is required, it was appropriate to use P. thunbergii alone with-
out a windy fence. Lastly, if the purpose of the tree belt is limited to rapid growth, it was most ideal
to plant P. thunbergii alone (without windy fence) or install 50% porous windy fence from the direction

of wind and frost, followed by planting P. thunbergii and Q. serrata. This research is based on initial
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growth amount of tree belt and there is a need for a long-term monitoring of tree belt growth to in-

crease tree-planting success rate in establishing tree belt according to Saemangeum internal

development.
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Figure 2. Orientation of tree belt experimental area(Unit : m). Note M : mixed tree belt, U : Un-mixed tree belt,
P : Pinus thunbergii, Q : Quercus serrata, 100 : 100% porosity(No windy fence), 50 : 50% porosity
windy fence, and 25 : 25% porosity windy fence
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Table 1. Planting and growth state of the tree belt experimental plots

Planting Dead Survival
Division Species Trees R* H ( treeae) Trees R H
(tree) (cm) (cm) (tree) (cm) (cm)
P. thunbergii 15 2.1 77.1 (5:? 3) 7 89 271.6
MPQ100 4‘
Q. serrata 15 1.2 81.7 26.7) 11 6.9 310.1
Q. serrata 15 1.0 66.0 (430) 9 73 302.4
MQP100 0
P. thunbergii 15 22 93.8 66.7) 5 9.0 278.6
P. thunbergii 15 1.9 90.6 (5§ 3) 7 82 3224
MPQS50 1'
Q. serrata 15 1.1 80.7 ©67) 14 6.6 3414
Q. serrata 15 1.3 86.0 (430) 9 7.8 374.2
MQP50 0
P. thunbergii 15 24 98.0 66.7) 5 9.0 330.6
P. thunbergii 15 2.0 97.4 (335 3) 10 7.6 349.5
MPQ25 3
Q. serrata 15 1.0 72.6 40.0) 9 7.1 345.0
Q. serrata 15 0.9 76.7 (484) 9 7.9 417.7
MQP25 8‘
P. thunbergii 15 20 96.1 (533) 7 8.7 299.6
UP100 P. thunbergii 60 22 95.1 ( 42687) 32 92 326.9
UP50 P. thunbergii 60 20 98.9 (53323) 28 9.0 313.8
.. 16
UP25 P. thunbergii 60 2.1 92.0 26.7) 44 8.6 3237
16
UQ100 Q. serrata 60 12 86.6 26.7) 44 6.7 341.9
16
UQ50 Q. serrata 60 1.3 814 26.7) 44 6.1 360.1
UQ25 Q. serrata 60 1.1 76.6 (31197) 41 5.8 332.7
Note : Values in parentheses indicate % compositions.
* R and * H indicate root collar diameter and height, respectively.
A= Atete] AbRe] disir e Has AAl Tk 22| GEHE ol838ke] Ak
3}A|] 9F9kTH(Table 1). AL Al gk BAHEA(ANOVA) 2 |
A2 g4 (form factor method)< -85} 719] %417 (Duncan’s multiple range test)<
o] AAFsl tHKim, 2006b; Equation 1). 3 4H 2ANEd(95% A#45F) A AdE AY
< & (standing tree) =, A5t Y= FE5 EA45 gebsta Alvts Y 245 A% 4
ARG ZYehe WHoE, 2OV BAHEH  §9L PRt 99, SARNS PASW
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V= ghf (Equation 1)
Where, V = tree volume(cir),

£ = cross-sectional area(cm),

h = height(cm), and

f = form factor(0.4).
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Table 2. Analysis of growth amount of tree belt according to mixed planting method

Division N Mean SD )
MPQ100 18 6.2° 13
MQP100 14 6.5 1.1
Root collar MPQ50 21 5.8 1.9 L5
diameter MQP50 14 6.5 1.6 (o: 260)
(cm) MPQ25 19 5.9 12
MQP25 16 6.8° 1.8
Total 102 6.2 1.5
MPQ100 18 217.5° 54.1
MQP100 14 218.0° 52.6
Height MPQ50 21 251.1% 49.8 1410
el P .
(Cngl) MQP50 14 268.48 575 ©007)
MPQ25 19 261.7 459
MQP25 16 280.8" 80.6
Total 102 249.6 60.5
MPQ100 18 5,679.6° 2,395.0
MQP100 14 5,980.7" 2,329.1
MPQ50 21 5,954.5" 3,768.5
V((’i‘I;f;‘e MQP50 14 8,007.8% 3,719.1 ((1)'33?)
MPQ25 19 6,071.4" 2,249.1 '
MQP25 16 8,308.3" 4,788.7
Total 102 6,582.4 34122

? Means with the different superscripts are significantly different(p < 0.05).

Post-hoc : Duncan’s multiple range test a > b
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F ATl wet FAACE fofgh xfo|7t
A AoE YEHFETI(F = 4.609, p<0.01),
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Table 3. Analysis of growth amount of tree belt according to un-mixed planting method
Division N Mean SD F
»
UP100 32 7.0° 1.1
UP50 28 7.1° 12
R().Ot collar UP25 44 6.5b 1.2 25 460
diameter UQ100 44 55 1.5 0.000)
(cm) UQ50 44 4.8° 1.3
UQ25 41 47° 1.4
Total 233 58 1.6
UP100 32 231.8" 64.2
UP50 28 214.9° 352
Height UP25 44 223.6° 46.7 6663
i UQ100 44 255.2:” 57.0 0.000)
UQs50 44 2787 73.0
UQ25 41 256.1 56.9
Total 233 2458 61.0
UP100 32 8,669.7" 2,8252
UP50 28 8,040.8" 2,404.8
UP25 44 7,419.7° 24423
Volume UQ100 44 5,161.1° 2,781.4 20375
(ci) . (0.000)
UQ50 44 4,552.7 2,729.7
UQ25 41 4,006.1 2,670.4
Total 233 6,097.4 3,159.3
% ¢ Means with the different superscripts are significantly different(p < 0.05).
Post-hoc : Duncan’s multiple range test 2 > b > ¢
= A2 JERGEE(F = 9.288, p<0.01), A4 v. A
ATl 71 & Ald++= UPI100 AlET=
8669.7cr] AATE Yehjon geozt 2 dA3e Ak A Yl 5A4%, 39,
MQP25 A& FolA 83083cr, UPS0 Ald7e]  WEH, 587 24 5 HHO® &
] 8,040.8cr’, MQPSO A @Tol A 80078cr o= BUE EASY] S AY HHE Algetazt
o] THTable 4). wekA et 24 27l wp TSR & Aol e U 2= A%
A% 59 %A% 9 93 24, gFe 1IN 2 FHdd e ARTE £
Ao oluUE A4S YN AR Ao ot FEU 27 AFFE TN+
o235 UP100 A 8T B, = 2& wes o} 2o vheet B uheh AEA 1710l
Ao dejedEA nAdx)Y B9 Agrow E2 E8AA FHd 24 M 35E
B2ro] gl MQPSO A3 o] dejol 2y °l 50%Ql WEHSs AAY F EFUTE
7 gde ERAMNEIE 0% HEA AA) D - FEEDE A A
e FUnE 2R B foz g FUAEIA LA T 5 o e
e AT AA SHE Al 2ed o 7P B3 E A
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Table 4. Analysis of growth amount of total experimental group of tree belt

Division N Mean SD
®

MPQ100 18 62" 13

MQP100 14 65" 1.1

MPQ50 21 5.8° 1.9

MQP50 14 65" 1.6

MPQ25 19 5.9° 12
Root collar MQP25 16 6.8 1.8 L1810
diameter UP100 32 7.0° 1.1 0 600)

(cm) UP50 28 7.1° 1.2 '

UP25 44 6.5" 12

UQ100 44 557 15

UQ50 44 487 13

UQ25 41 477 1.4

Total 335 59 1.6

MPQ100 18 217.5% 54.1

MQP100 14 218.0% 526

MPQ50 21 251.1°%% 49.8

MQP50 14 268.4” 575

MPQ25 19 26177 459

. MQP25 16 280.8" 80.6
Height UP100 3 2318 642 4.609
(cm) - (0.000)

UP50 28 2149 352

UP25 44 2236 46.7

UQ100 44 25527 57.0

UQ50 44 278.7° 73.0

UQ25 41 2561 56.9

Total 335 246.9 60.8

MPQ100 18 5,679.6™7 2,395.0

MQP100 14 5,980.7" 2,329.1

MPQ50 21 5,954.5% 3,768.5

MQP50 14 8,007.8" 3,719.1

MPQ25 19 6,071.4" 2249.1
Vel MQP25 16 8,308.3" 4,788.7 0288
E’C‘I;f;‘e UP100 Y 8,669.7" 2,825 0000

UP50 28 8,040.8" 2,404.8 '

UP25 44 7,419.7" 24423

UQ100 44 5,161.17 2,781.4

UQ50 44 4,552.7% 2,729.7

UQ25 41 4,006.1 2,670.4

Total 335 6,245.1 3241.0

a, b ¢ d e

Means with the different superscripts are significantly different(p < 0.05).
Post-hoc : Duncan’s multiple range test 2 > b > ¢ > d > e
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