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Recreation Effects on Soil and Vegetation
in the Kumo Mountain'
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ABSTRACT

To study the changes of soil and vegetational composition of Pinus densiflora community by campsite
impact of its users, located in Kumo Mountain Provincial Park, the South part of Korea, three sites were selected
according to the density of users. The heavy-use sites in this study has changed in the following ways. (1) The
concentration of total nitrogen, available phosphate and Ca ion have decreased greatly. (2) From 68 tc 73
percent of the undergrowth vegetation has been removed from the 2,000m? camp area, leaving a sparse vegeta-
tion cover quite dissimilar in composition to nonuse campsite. (3) The soil hardness was 38.9kg/cm? in heavy-
use site and 1.76kg/cm? in nonuse site. (4) The tolerant trees to campsite impact is Acer palmatum, Srephan-
andra incisa, Rhus trichocarpa, Rubus crataegifolius and Parthenocissus tricuspidata. (5) Species diversity de-
creased to a degree at the heavy-use site. Similarity index was 25.38% between the heavy-use and nonuse site.
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Fig.1. Location of study site, the Kumo

Mt. Provincial Park.
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Table 1. Climatic data of Gumi area during the period 1972-1985
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Mean
Avg. temp(() -2.0 0.1 5.3 12.2 18.7 201.7 247 251 19.7 13.6 7.6 0.2 12.2
Avg. max. temp(C) 3.6 5.4 11.4 18.9 26.6 27.7 29.5 30.3 26.2 20.7 12.8 5.8 182
Avg. min. templ{) -6.9 -4.9 0.3 5.4 9.1 16.4 20.1 209 14.7 7.7 1.7 -4.6 6.7
Precipitation (7} 16.1 26.9 46.56 87.9 64.4 109.3 196.4 170.5 109.0 45.7 37.7 17.2 927.7*
Warmth index () 103.6
Cold index (C) -16.7
* indicates total
Table 2. Soil condition on campsites.
. . . Total Available Exchangeable bases
(,z?mp Soil Sand Silt Clav N P,0, (m.e./100g) B
sitelayer g % (% (ppm) K* Ca"  Mg"
i A 71.5 24.7 3.8 0.07 9.46 0.32 2.17 2.83
B 55.9 31.9 12.2 0.03 4.53 0.11 1.22 2.16
A 62.9 32.9 4.2 0.11 12.59 0.44 4. 41 4.40
I B 60.7 31.3 8.0 0.04 5.10 0.22 2.08 3.34
A 68.2 27.6 4.2 0.29 43.34 0.41 4.87 1.20
I B 71.6 23.4 5.0 0.10 31.90 0.30 2.82 1.63
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Fig. 2. Loss of content of soil nutrient in

relation to amount of use of the
campsite.

ol gt 7 gFo) °J7§5Hit+. w"rﬁi‘i‘&i}'”
A 1 # <o 9.46 ppm,
o] 43.3¢ ppm2 ® 4 [ ‘0-31—01: i l

%o kEeld el grelal Ca“ﬂ%k% [0, U=

o] Azt 217, 4.41, 4.87 me. /100322 A FE4E

ol iy 3R W Wide] o= E¥

3}5HE, Young st Gilmore+ Ca, K, P, Na, N7t
W 5}¢S, Rutherford ¢ Scott' 3= NO,, Cl, PO
Mg, K, SO, %2 @abdslst vhebshoba #Eat o),

AR el wheb gobte] M chEdel® ghake B
HigE Felsh A ek

MAE — ) giotE K3 Jebgicsh AN
#ell 218k SalskslAql Bupe AH L [-1xge]
AA FHEH 731 % 2,120 m, [ - 2rde]
68.1%4] 872.5u, [*¥°] 43.2%%] 454.0 nio]3}

o [-1Aed EEme] Aol 28886 & A9l

Aotk dbitaiel BASE Aedstale B wEta
olati, Al Hod F gENE 10°F 2 A

ol eEamE 4T
~8.5molsieh F

B 5 o v, BiEg+= 6.5
Foll o) 3h BiAs] WEE 211

ool bk 2A ek, Helx=E 121 %, 4H A
T 7.6%, ®EAl T 32%elda, 144
T A4 0, 4.3 38%01gieh MA o5 X 5s) 2
4l Tk L 2%, ole REgel R B
trE: EeshR gle el slalateb

2. HERE B Y AURY ERKE
# 4E WANHRZ mEE RE, LEA &
Vel AR W alakell Sl kAo REE
elaL gieh shdlel Al b o ghe) i@Eel £
shal vebvbe ®2 1R 3, 4ol dasebadeh
Bl gt pma FAS 2t b sl HaAal
siAbE Rk E Y TR sl v

o) mEN AUFE Cat §Fo| FassEt ol o wb? B oA Tel 4 ol sk S TR A
A2 BiEgolAE vebygch el Ko Mghdd ebgtel F. &ge] dn e dAdE o HER
ko mRaELES dAT weE volA ¥tk B4 1A el 52.5%., x| 80. a%om, 3
ale)ah A2 LHEPIe FERe BEEN R gl DA 100.0%e|9 sk =g, BARC
4412] atols] 7lQlsle o Al Cole® sl A% A8 A4 Qi Rer [ Ay
o5l o #rabiie] FIME B odel Mg Ca, Nazb of 1.2 %24 [, I#lde] 5.0, 92.2 %ol ulstd A
Table 3. General characteristics of the campsite.
. C'amp Bare T Tree Trees with Scarred Cutted
(;ir:p area area Aspect Slope Altitude hight exposed trees trees
) (nt) (nt) (°) (m) (m) roots (%) (%) ()
Heavy-use 000 6 2112.1 S 5 100 6.8 10.4 6.8 3.2
site(I—1)
Heavy-use 1,50 7 3745 S 5 100 7.0 13.7 8.4 3.1
site( [—-2)
Light-use 105, 6 454.0 SE 5 100 6.5 0 4.3 3.8
site(fl)
Nonuse - - N 5- 10 130 8.5 0 1.2 1.2

site (ID
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Table 4. Relationship between the absolute amount of change which has occured on a campsite.
-1 [-2 I m
Stone cover area(%) 16.0 19.0 3.2 1.8
Litter cover area(%) 57.0 48.0 80.0 100.0
Litter and humus depth(cm 0.49 0.59 1.69 2.85
Herb cover area of sample plot(%) 1.2 1.2 55.0 92.2
Soil hardness (k9/c#) 37.01 33.69 6.16 1.76
Branch length of pine(om)
1 — year —old 3.02 4.85 9.81 11.92
2 —year —old 4.09 6.77 10.69 11.29
Leaf fall ratio of pine(%)
1 — year — old branch 50 50 10 10
2 — year —old brandh 100 100 40 40
3 —year —old branch 100 100 100 80
Mean annual ring width(cm) 2.55 2.53 2.67 2.73
Impact rating 3.6 3.6 2.0 0
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Fig. 4. Loss of growth and leaf fall of pine
0 in relation to amount of use of the
1 1 | campsite.
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Table 6. Impertance Values of Woody Species of Study Site Unit (%)
[ i E
1 2
u M L Men U M L Mean U M L Mean U M L Mean
Pinus dessiflora 71.00 74.47 60.% 88.%6 93.89 75.73 76.18 79.19 64,58 77.40 48.82 0,43 55.08
Abws hirsute 18.01 4.68 0.9 10.74 10.99 4.42 2.81 7.43 18.63 5.15 11.05
Populus albagiandulosa 5.40 8.31 4.3
Quercus variabilis 2.84 11.77 6.48 642 0.76 0.13 6.41 13.93  5.52 0.76 0.3
Quercus aliena 2.67 9.8 0.4 9.40 6.11 2.7 7.00 6.2 3.8 139 6.2 4.3 073
Quercus mongolica 1.05 0.i8 0.61 0.10 3.97 0.76  2.12
Zanthoxylum schinifolium 591 0.9 5% 0.8 3.60 0.60 2.23 317 1.8
Styrax japomica .85 0.3 .23 o2 2.15 0.3 .72 0.29
Symplocos chinenses for, plosa 0.8 0.14 084 0.4 0.62 0.10 0.35 0.06
Robinia psewdoacacd 2.86 0.48 5.4 3.94 346 4.05 1.9 1.688 12.34 334 4.57
Pueraria thunbergiana 7.8 L3> 2.4 0.42 2.23 0.3 0.35 0.86
Menispermum dauricum 5.58 0.93 9.02 1.50 4.52 0.7 0.8 0.14
Smilax china 13.12 2.18 9.68 1.4 6.19 1.03 4.11 0.6
Smilax sieboldii 1.82 030 0.69 0.12
Lanicera japomica 2.4 0.4 1.21 0.20 0.9 0.7
Corylus stebddiana 0.99 0.17
Elaeagnus umbeliata 1.80 0.3 0.3  0.06
Lespedeza maximowrcars 0.97 0.16 4.58  0.76 9.79 1.63 1.7 0.9
Lespedeza robusta 1.46 024 277 0.46 3.40 0.57
Lespedeza cyrtobotrya 1.78 0,30 291 0.9 1.74 0.2 0.81 0.4
Lespedeza juncea var. inschanica 0.8 0.14 4.2 0.72 046 0.8
Rhododendron mucronulatum 1.36 0.23 0.84 0.4 17.25  2.88 4,71 0.79
Juni perus rigida 0.86 0.14 1.10  0.18 1.05 0.18
Quercus aculissima 5.53 o1 293 3.92 1.31 0.85  0.14
Lespedeza pilosa 1.01  0.17 .04 0.17
Quercus serrata 755 1.26 4.07 0.68
Vités coignetiss 2.30 0.3 1.58 0.% 1.49 0.5
Stephanandra incisa 1.8 0.3l 25.45 4.24
Rhus trichocarpa 2.00 0.33 4.40 15.%5 4.13
Lespedeza japomica var. intermedia .21 0.20 1.72 0.2 0.52 0.09
Diospyros lotus 1.01  0.17 0.5 0.06
Symplocos chinensis var. pubescams 1.29  0.22 0,51 0.09 0.35 0.06
Rubus crataegifolius 2.09 035 2.8 0.48
Albizzia julibrissn 4.53 1.51
Cleradendron (richotomum 1.6  0.18
Rasa muitiflora 0.57 0.1¢ 0.40 0.7
Celtis awrantiaca 1.11 0.9
Lindera obtusiloba 0.8 0.16 1.7 030
Lindera erythromrpa 0.70 0.12
Quercus denlata 0.67 0.11
Quercus aliena var. acuteserrata 0.51 0.0
Ainrus firma 2.66 0,89
Acer palmatum 17.62 1.74 6.16
Cornus controversa 440 O.44 1,54
Costanea crenata 2.3 0.79
Parthenocissus tricuspidata 3% 046
Celtis choseniana L9 023
Weigelo subesessilis 1.16 0,19
Rhododendron schiippenbachiy 3.4 054
Actimidia grpsla 0.% 0,06
Spiraea prunifolia for. simpiidflora 1.40 023
Prumus sargentis 0.73 0.12
Fraxinus rhynchophylia 1.81 0%
Ligustrwom obtusifolium 0.87 015
Total 100 100 100 100 100 100 100 jo0 100 loo 100 100 100 100 100 100

e 17.5%, DA 471 %2 [A96l4 24 = debgeh FR45E [ 14944 1 &9
st ooh oA BAstE ok RS A b AY g@s ot [AGAE L V.7 %5.45%

s EsEEC] 93k wEA An g R A AA ehpFel 24 2 AHe] ol - Fopal vk, oI FFL B
ula eko] mAFsIchAt EatEM] A o B o8t 52 (indicator plant)olzl T T A
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Fig. 5. Changes of importance values of lower layver of woody specics in relation to amount of

use of the campsite.
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Fig. 6. Changes of various diversity values.
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