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Growth Environments and Management Strategies for Pinus densiflora Village Groves

. . 1
in Western Gangwon Province *

Hyun-Kil Jo*’, Ok-Ha Seo’, In-Hwa Choi’, Tae-Won Ahn’
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ABSTRACT

The purpose of this study was to survey structures and growth conditions of Pinus densiflora village groves,
and to establish management strategies for their desirable growth and conservation. Twelve village groves were
selected in western Gangwon province for the study. The age of the study groves ranged from 50 to 200 years.
Average dbh (diameter at breast height) and density of trees for each study grove were 27 ~52cm and 0.5 ~9.3
trees/100m’, respectively. Soil environments were favorable to Pinus densiflora growth in the majority of the
study groves, but 2 study groves with sandy soils showed considerably poor nutrient contents. Low tree vitality
was found in some of the study groves due to poor conditions of root growth from soil fill and trampling. There
were detachment of cambial tissue and damage of stem cavity at 6 study groves, which were caused by artificial
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injury, careless pruning, and frost damage. Light disease damage by Rhizosphaera kalkhoffii and phomopsis

blight were found at 6 study groves. Light pest damage by Thecodiplosis japonensis was also found at 6 study

groves, but the pest damage at 2 study groves was relatively considerable. Thus, major factors limiting normal

growth of Pinus densiflora village groves were infertility, soil fill and trampling, stem damage, and disease and

pest. Desirable management strategies were explored to solve growth-related problems and to conserve the

study groves. The management strategies included fertilization of organic matter and lime, removal of soil fill,

soil plowing and graveling, wood-trail installation or woodchip mulching, supply of wood fences and protective

frames, surgical operation for damaged stems, vitality enhancement, and trunk injection to improve growth

environments or control stem damage and disease/pest.

KEY WORDS: VEGETATION STRUCTURE, SOIL ENVIRONMENT, GROWTH DAMAGE, VITALITY
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Figure 1. Location of study village groves*
* OGS Olmi Grove, Sin-dong

(N37°55736", E127°43 " 59 ")
JD  Jinae-ri, Dong-myeon
(N37°55726", E127°46 " 017)

HSP Hurisa, Seogok-ri, Panbu-myeon
(N37°12°03 ", E127°33 7 45"7)
GTH Gukhyeong Temple, Haenggu-dong

(N37°12°03 ", E128°00 " 16")
WD Wondang-ri, Dong-myeon
(N38°12726", E128°03 "35")

SYB Seonnyeo-wa-namutgun, Yongdae-ri, Buk-myeon

(N38°11°06", E128°18 " 417)
BG Bangdong-ri, Girin-myeon

(N37°57705", E128°21 " 157)
GS  Geomsan-ri, Seoseok-myeon

(N37°42720", E128°13 709 ")

STD Suta Temple, Deokchi-ri, Dong-myeon

(N37°417537, E127°57 "20")
OS  Okgye-ri, Seowon-myeon

(N37°26 42", E127°51 " 017)
UU Uhang-ri, Ucheon-myeon

(N37°27 33", E128°04°027)

DVJ Deokgo Village, Jeong-am-ri, Hoengseong-eup
(N37°28 107, E128°01 "20")
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3) YRy

PR AZA, A, 2253, ATelR, WE
o 5 AT AP 2R FEATE A
ASHIL 43 BN 379 X RS A T, A
Hduo] doj AHAR gulste] Az Lol Z4skich
S RAOA AR A TARSE 24}
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3(Lee et al., 2002; KFRI, 2007) H}EF0 2 7(20% 0]
¥, %0~40%) R A1(40% o4 o7 Te)gwE PRt
k. Aol st wshE PR A%, AT vk
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2 23] Wshgol uhE TEIIFG0% o A &

Zn Y D
1. Z28Ae Yxied
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tf 20088 Hoqlth. 9] RS AujHH, nko] w7} <l
of| 9JR|EH= &0] 50%9] 67T A 714 Wt AAke]
%(GS), £A12%(08) ¥ $-ael&(UU)l= Aol g
SOV ole 59 A=AG 71dn|e vjzte] 7}
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(Table 1).
S| QA3 e 33%921 4740, 1 =

AU 2]s=z(ID), Ay eht7<(SYB), ¥52=(BG)
37 AR AAEE F

59
A o G AFolglch Tl

Table 1. Historical background and location conditions of study village groves

Study groves' Age Function Area(ha) Shape Slope Manager Con.”
OGS 200 Shelterbelt 1.5 Linear Flat Village N
JD 70 Landscape/rest 0.5 Rectangular Flat Private N
HSP 150~200 Landscape/rest 0.2 Rectangular Flat/Steep Village/City N
GTH 100~150 Temple groves 4.0 Circular Gentle Temple Y
WD 50 Evergreen streetscape 0.6 Linear Flat County N
SYB 50 Riparian grove/rest 7.9 Diamond Gentle County N
BG 80 Riparian grove/rest 1.9 Diamond Flat/Gentle Private N
GS 120 Shrine grove/rest 1.0 Linear Gentle Village Y
STD 120 Temple grove 1.7 Rectangular Flat/Gentle County Y
(N 100 Shrine grove 1.1 Triangular Flat Village N
Uu 150 Shrine grove 0.2 Rectangular Flat Village N
DVJ 150 Landscape 0.2 Rectangular Flat Private/Village N

" Refer to figure 1(the same with subsequent tables)

> Con.: Connectivity to adjacent forests, Y: Connected, N: Disconnected
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Table 2. Size and density of Pinus densiflora trees in study village groves

Dbh(cm) Height Densit
Study groves Ave. Min. Max. (mg) (tree/1 00>r,nz) Layer Successor
OGS 38.5 28.0 52.5 12.6 2.9 Single No
ID 31.2 17.0 43.0 17.9 9.3 Single No
HSP 51.7 30.1 88.9 11.0 1.3 Single No
GTH 50.2 304 73.2 15.2 4.2 Multi No
WD 434 30.0 56.0 12.6 0.7 Single No
SYB 27.0 16.0 36.0 15.0 7.2 Single No
BG 332 27.0 43.0 23.7 83 Single No
GS 38.7 25.0 49.0 17.7 4.5 Single No
STD 35.1 14.8 52.8 18.1 7.0 Single No
(ON] 33.8 13.9 55.7 15.6 8.0 Single No
uu 50.2 39.1 68.1 8.6 0.5 Single No
DVIJ 48.2 25.9 68.8 10.3 1.8 Single No
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Table 3. Soil characteristics in study village groves

Study | oM’ TN* P,0¢ CEC? EC(cmol /kg)” Moisture Hardness Surface’  Soil
Texture: pH n = - ors o

groves %) (%) (mg/kg) (cml'/kg) K Na" Ca Mg (%) (mm) damage fill
OGS L 55 134 014 271 100 023 0.09 299 094 17.6 13 0 Y
JD S 53 039 0.10 48.8 4.5 0.06 0.07 023 0.06 6.7 19 1 N
HSP SL 6.2 6.08 041 31.4 14.6 036 0.11 550 0.75 16.0 18 0~2 Y
GTH L 48 377 029 466 177 019 028 1.49 0.5 25.0 17 0~3 N
WD SL 62 263 0.14 72.4 9.3 031 0.10 736 1.04 11.7 13 0 Y
SYB LS 6.1 1.06  0.08 26.3 7.0 026 0.09 415 057 209 6 1 N
BG S 6.0 061 007 265 6.2 021 0.07 2.06 0.35 9.6 6 0 N
GS L 56 3.14 0.19 14.5 13.3 032 0.11 395 095 28.6 11 0 N
STD SL 53 292 0.19 33.9 13.9 0.17 0.12 124 026 20.6 19 0 N
(0N LS 48 359 010 8.6 107 0.11 0.09 085 0.16 16.8 11 1 N
Uu LS 49 263 023 148.0 10.2 0.09 0.08 1.16 0.31 11.2 13 0~3 N
DVI LS 72 384 0.12 3750 11.7 0.67 0.08 7.79 0.81 17.9 12 0 N

"'S: Sand, L: Loam, SL: Sandy loam, LS: Loamy sand

> OM: Organic matter, TN: Total Nitrogen, P,Os: Available phosphate, CEC: Cation exchangeable capacity, EC: Exchangeable
cation(the same with table 4)

3 0: Herbaceous plant, 1: Litter layer, 2: Bare soil, 3: Soil erosion & root exposure

3.2%(Lee, 1981)2} G-AlSE oF0]al 2UpE AAto] &
A= 2%(KTPRC, 2004) .t} =gkt A& 4, 9Fol2x]3
L S G757 G35to|(Table 4 %) AU A
v 17 oFEdt 22Zo]Qiu). AR

vhd ) Al A Ulelen) wEese] A = F2F K 0.12cmol /kg, Ca®" 2.0cmol /kg, Mg2+ 0.5cmof /kg ©]
0.4~0.6%0] E3}5}31 A2 4(0.07~0.10%) R Fol A8k Flol A AL Aol B, K' 0.18cmol /kg, Ca®
o A

4391 pH 4.5-6.5(Yoon, 1983)2} $A181T). Beje] o
s AR 4 e pH 7.5 o] wrkeld Bl
AU AAbo] Bk R] pH 4.5 ©|SHKTPRC, 2004)
IR Eoke Bl akoft) dhu, X3 oko]eo

o EO{’ Cu.,

o
N

8254.5~6.2cmol /kg) = AhA o2 74 ok = 2.5cmof /kg, Mg™" 1.0cmol’/kg ©|Aro]m AJAYof oF5 &)

AA 4= 0.1% o]t A AU ABbo] sl 2]t 0.15% (KTPRC, 2004). AUjgl<, 2484, $3es 5o 23t
ojfolH Aol dTstd, FolAegFe Hfe= dgolo] B oA BT Ao Yeigetl, &
10cmof /kg ©]3Foll A EaFs) A 3L 10~15cmof /kgo| A F3 3} Al 3eeo A9 thd B2 BEgAE 7]
CHKTPRC, 2004). o5 &2 ESTEE 10% H|TEe 24 ok A ofol o] GEo] ubE Y] Wl Aem A
BF 2ol vl iAoz Skt RSN

BEoRAEE Winlg<o] pH 7224 Tk =1 11 9|9 Table 4= A4} <o) EoF SloHA] & 71 A
785 pH 4.8~6.29] W =A = AFRESS] dvt4] & £ BEA% 298 HojFErh EgAEE K'(r=0.877) ¥

Table 4. Pearson correlation coefficients between chemical soil characteristics of study village groves

E
Factor pH oM N P,0s CEC K Ng ¥
OM 0.111
TN -0.133 0.782%*
P05 0.499 0.246 -0.135
CEC -0.164 0.806** 0.748** -0.048
K 0.877** 0.418 0.076 0.646* 0.250
Na® -0.374 0.365 0.505 -0.186 0.739%** -0.072
Ca** 0.867** 0.368 0.090 0.450 0.119 0.881** -0.145
Mg2+ 0.543 0.286 0.208 0.098 0.299 0.666* 0.092 0.806**

* Significant at p<0.05, ** Significant at p<0.01
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F L}E}WE}(Table 5). AT 9] 42%21 5740l A
TARA] AHA7E ERLAL A Bt A= o]
wek 3~57jo et 53, ket pEA S e a4
Tl AR 7L RS G =E (RS 100%), T AL
et Bl SEgAof oot pAA skt AR R Abm
ot

s7be] Seujea) @ FEIEL AT 2 AR 50%

o] 67fA0]QiT} =7tuld vrLL 7 qu;__o] 56%= A
7P =L, Th O SRR 29%, $S-3El% 20%, 99
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e} 50~6,5500] 9131, ML Q191 o, HA F
Fo, 8, Wa) Som gofE .
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_{

ul-E9(Rhizosphaera kalkhoffii) 27) 4,
FA E'Ht‘ﬂ(phomopsw blight) 2714, AEZH(needle
cast) | 7|53 4 (stem-rotting fungi) Z}ZF 17]4AZ2A] )
& 9 50%21 F 67)2x0A] 7} WA o] HEl
L Aot 39 5ol S0, HHHE: BEF 7
olgt Ao BAET 219 AeE A %9 67%
/Ao A &S ale|(Thecodiplosis japonensis)©ol] 2]t
wshrh PRk, R o] 674, 0] 274
olgiet. WA AT AL LA ggkoLt A4

Table 5. Growth conditions and damages of study village groves

Study Shoot Dead' Stem' Disease Pest .
groves growth(cm)  branch ~ damage Type’ Degree’ Type’ Degree’ Competition
OGS 13.8 - - N - T. japonensis 1 N

D 9.7 - - Phomopsis blight 1 T. japonensis 1 N
HSP 15.3 4 - Phomopsis blight 1 N - N
GTH 10.0 - 8 N - T. japonensis 2 N
WD 10.0 - 10 Stem-rotting fungi 1 T. japonensis 2 N
SYB 11.0 - - N - T. japonensis 1 N

BG 5.8 - - R. kalkhoffii 1 T. japonensis 1 N

GS 72 100 56 N - N - N
STD 7.7 100 29 N - N - N

(0N 14.1 100 - Needle cast 1 N - N

Uu 9.7 - 20 R. kalkhoffii 1 T. japonensis 1 N
DVIJ 10.3 3 6 N - T. japonensis 1 N

' Figures indicate percentage of trees damaged.

N Undamaged, R. kalkhoffii: Rhizosphaera kalkhoffii, T. japonensis: Thecodiplosis japonensis

1 light(<20%), 2: Moderate(20~40%), 3: Serious(>40%)
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Table 6. Management strategies to improve growth environments of study village groves

Study groves

Management OGS JD HSP _GIH WD SYB BG _GS STD 0SS _UU DVJ
Removal of soil fill ° ) °
Soil plowing/graveling ° [ °
Installing wood trail/deck ° ° ° ° ° ° °
Woodchip Mulching ° ) ° °
Composting organic matter [ ° °
Fertilizing lime °
Thinning/pruning
Planting successor [ [ ° ° ° °
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Table 7. Management strategies to control stem damage and disease/pest in study village groves

Damage

Study groves

type Management OGS JD HSP GTH WD SYB BG GS STD OS UU DVJ
Wood fence ° ° ) ° ° ° ° ° ° ° °
Stem Protective frame ° ° ) ° ° ° °
Surgical operation ° °
Improving growth/vitality ° . . ° ° °

Disease/pest L . . .
P Trunk injection against 7. japonensis
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