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Studies on Forest Soils in Korea ([[) ™

Soo Wook Lee*?

Some physical and chemical properties of forest soils in Korea were analyzed for providing the reaso-
nable management methods of forest lands. Among 375 soil series surveyed until 1979,93 soil series of fo-
rest soils were classified and analyzed according to their characteristics. Firstly soil data were classified
into 5 categories by weathered products and secondly were classified and analyzed by parent rocks. The
results are as follows:

1) In forest soils characterized by weathered products volcanic ash soils were proved to be the most
fertile and alluvial soils were turned out to be the most infertile soils. ‘Residual soils on mountain and hill
were mostly on the average in all kinds of soil properties analyzed except total soil depth.

2) Igneous rocks developed rather infertile soils containing large amount of organic matter and available
P: Qs with relatively deep soil depth and strong acidity. On the other hand sedimentary rocks produced
rather shallow soils containing small amount of organic matter and available P: Os but they were relatively
fertile with weak acidity.

3) Among igneous rocks basalt and trachyte produced very fertile soils and granite and andesite pro-
duced slightly infertile soils.

4) Among sedimentary rocks limestone soils had-high fertility neutral in acidity but low amount of avai-
lable P: Qs. Sandstone and shale had rather shallow soils with average level of other properties.

5) Granite gneiss and schist developed relatively deteriorated soils with average level in organic matter
and available P:O:s.

6) Alluvial sand produced generally very infertile soils with great soil depth comparing with the arable

alluvial land with high fertility.
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F1. BALRMEI ot
Table 1.

The characteristics of

forest soils classified by weathered products.

[Weathe— | Number Total Surface | Available | . .
! . . . Organic Available .
red pro- | . soil soil moisture C.E.C
I of soil pH matter P:Os
ducts ! depth depth content N (me/100g)
L L ) (%) {ppm)
FS(}[‘leb {em) (em) %)
N L T A
*Rm ; 34 74.5+43.8 ] 13.527.7/15.0+3.1{5.7=0.7 | 2.80+1.86(30.29:+69.9 [ 11.08+6.82
*Re ’l 34 118.1£26.6] 13.9+8.2116.91t5.315.40.5 2.20+1.34 19.28t32.6 10. 48 +4 .80
*Cv : 13 115.4421.3118.1+8.2(14.9+3.5|5.5x0.8 | 4.54+2.97|25.744+26.0 | 11. IBiG.OS
*Al i 6 134.2+28. 1 1'3.5.’i’6.3 10.2+5.815.520.6| 0.77£0.76 |16.98%16.8 | 5. 44+2.75
*Va 6 118.1429.1122.0%£7.7|19.6+4.1|5.9+0.5|10.53+7.83 L42. 30+53.9 | 22.55+7.76
Mean 102. 8 14.8 15.6 5.5 3.2 26.65 11. 34
. —
Extractable Cations (me/100g) Base *Rm :Residuals on Mountain & Hill
— Saturation Rr :Residuals on Rolling & Hill
,_ga Mg *Na K (%) Cv :Colluvials on Local Valleys
4.7358.57 | 1.722.37 | 0.26+0.29 | 0.2440.22 | 48,77 +36. 52 & Fans o
22242 75 | 1.47+1.19| 0.2140.16 | 0.16+0.08 | 37. 14-+26. 14 1 FAllavials on Alluvial Plains or
Dilluvial Terrace
3.56+4 .07 |1.28=1.14| 0.17+0.09 | 0.19%0.08 | 43.62424.88]  va :Volcanic Ash Soils
1.20£0.96 | 1.11+0.9110.130.09 | 0.09+0.04 | 49. 24?25. 15
5.39+4.30 |2.18+1.35] 0.39+0.22 | 0.45+0.27 | 37. 13:+18.54
5.51 1.56 0.23 0.21 43. 08
sitional horizon)$- Z 38k %' 4 EN T R AMstAl =l KK L7 BEKRGE Bl Y ¢
TR A Led LS ol Aoz WMAbEH AL HIKIBo] = F4lo e LS FA4Ee t1§5€'
of fEfficl =gl 38 Aol glod k[lW(:i:Q] ot HEL e Al 7 o uke HEM S S feta 7S X
ol sbar7 2 (22em) (I EQ) A ARe] b sEr) Flags g Adshy o ol Aoz HRsch 19 f\iH
{13.2cm) . o] A& KUK b7 wbanal Eto] BEho| B2 15~17%=A o A Mg RS 2x s
Ao ggslel o &8 2)ulskd iRt R e ol euk HIEEE S Eatel st gl Aoz 47 s
A B fLodkR 2SS el KA =
e sV oF 15em® A vjmd SFoghs x THERER (pH) = EBERERL, wriRERTd % bR
of Fan ¢l =e] o] AL -2l viel Mk HEE E A4} +7F pH5.4~5.58 4] shHBEME-S vieb 0 9l o= (I
AL vER T2 2l eh ' BB Lo KUK L= %% pHS5.7, 5.924 558
HRBAR & -2 Vel 15.6%) PR k7t S e Q)
10. 2% 24 7% st KUK A 7b 19.6% 24 7ha- HEHaS 8o &8 FHel 3.2%24 o4t #e
wuh PR odubAl o v HBOKGE Eel w2 1 o ZH{2%)8ct 22 Ho|ch v LS FH
MgoiAlub My Fif= & vifite + Tﬁ" T2 Hl Bme sl 0.77% 84 ol ¢ ool SAojcl HE
FH ol 2 D (silt) ¢b 5 Bo] = IR o okiK b 10.5% 84 o § w&gs HodFm
PO 1 S T B ’Fj"ﬁUK/J‘A““l e b ol A KUK +7b vl mA ko] A BaE
o HHsich odidudAE TEEEY & ol Hlof ol = dbw Bfbol odbe] of & iptsl IR
o} Hitgel FIHAE 4 o= HEKDHEel 4% 4 [ (Soil aggregate) ©. 5 Hnk=lef 953 dteldn
olch, whebd o] g W toll RSk HifE (o o= Aol oo 2 BB vl s ge
Populus¥) & AR E 8 7h2) 85344 #FAKE F HEEY 4.5%) % &Fska el oAl x4 +
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Bt ol 2 (Extractable cations) 52 &% ¥
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ey HERTE bl A = LB ol 0494 A AR
(Infiltration ratio)ol wstob Kfiift 2izt 41 ) &/ 4k
oh ab el HERTE i 4 - iRtk BFE ol Al
K& 7% jhi4k 2 (Sheet erosion) 3k R A (Rill
erosion)©] Al AKmific s el 2oos A
R M el RN ol Al = S 5 4 sl M}
of Jibe| kS Bl o oF dhck BEKYT 2
Foll 5 v m ] HERTE sF FRfLlaE &l 4le] Lmu;
v},

£ EHS wwl ahRi bl 4] Aol ekos HERTY -
Mol 4 2 gk Al uhebvis dbel JgkE Tl 4 AR
Al vebukeh Kl Tl o] zhe] v Mm%t
shog W2 HIEWR glel Xl TiMs £+ ol
gk 4] 7he]
Y astcls 48 neshH Bemol A AL o
F Fagk ¢l ek Lk Ao ZH9 A
O B A HEEES 2o el W g st
) f‘fr}' ke ?— eleb, & apfibe] A4 'f!f&%
Hro & 0.56%cl Ealhabel HERGY S 4R
2.4 %“l -5 veR R mE kel A 9-a }é tlpf
o] S} ﬁlﬁl ahed 3.89% 24 s FEHEE W
A ek Ktk Solel gkl T J\FU
ol -f- 24 = BEM (Permeability) o] 2l vk tltff 1
= BEMS oSz nk Bl iRl 1SN
of wi - sl oblgol AF EEpkE A Fab Aol M
BiEr-o ARG 0 24l BUE (Compact) o] g%
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Al hom BE e A

fiE {11. 34me/100g) .=+ 2t
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A5 fIKE2 =&
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£ B
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IS 26. 65ppm
MR Ao
39 9.34me/100g 2 V)
ROfl HEREE 2 7 e
vheRl el o 7)ol
C.E. C ﬁol A ojsFS ulal
o HER ¢
ol 9.71me/100g% 7}*0L “‘_1_ (‘Pfﬂﬁ/‘f 7}
/100ge 2 7habsbel. AL ol o AR R wol 4}
HERE el = A ol A e Lok
7% WAt ok &
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Bel 4o

G- HERE o] 17.3 ppmCo 2 s}k 3 B w2 Eol Wik, Blislch HERFIO A HEIRRE A
+ifel 34. lppm 2 7}k weo HERE ffEe] oF o el & 1KY e a1 71] Akt nly
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Table 2. Soil characteristics on igneous rocks.
p Number Total Surface Available Organic Available
nt
arké of soil soil soil moisture pH matter P,O.
s
roe series depth(em) | depth(cm) |content{%) (%) (ppm)
Granite 16 116.4+£29.9117.6%13.4 | 14.6+24.0 | 5.3+0.3 | 3.67=2.39}22.0+28.3
Andesite 12 108.0+45.7|16.8+ 9.5] 15.5+5.3 | 5.4+£0.3 | 3.00=2.97| 8.9+ 4.1
Basalt 6 118.1+29.1122.04+ 7.7 19.6t4.1 | 5.940.5 [10.5317.83|42.3%53.9
Rhyolite 5 94.0+41.3114.6+ 3.8} 15.5+1.8 | 5.0+0.2 | 2.541t1.25]13. 1% 4.4
Anorthosite 3 1200+ 0 10,0 O 14.9+16 | 56205 | 1.75%t1.18|14.7x12.4
Diorite 3 130.0+14.1113.0% 2.8} 19.0%£2.7 | 5.4+0.2 | 1.87£0.46| 7.6 1.6
Trachyte 3 63.3+40.9(14.01 5.4 | 16.1+1.5 | 5.8+0.7 | 1. 74:£0.75|140.8+149.9
Mean 109.9 16.7 15.9 5.4 3.89 26.41
Extractable cations{me/100g) Base
C.E.C. . .

' ‘ _ - Saturation
(me/100g) Ca Mg _1 Na K %)
7.69+3.00 1.49%1.72 0.94::0.70 0.18+0.06 0.15x0.08 39,04 +27. 95

11. 20£5.80 2.36+4 .42 1.834+3.00 0.15%0.05 0.19£0.06 30, 58+25.72
22.55%7.76 5.39+4.30 2.18+1.35 0.39+0.22 0.45+0.27 37.13%18. 54
9.19+1.77 0.81t0.65 0.90+0.37 0.2410.26 0.21+0.07 24.00+10. 11
10.87+1.10 2.65+2.53 1.19+1.41 0.32+0.07 0.06+0.01 36.24'+28. 88
10.70+1.60 1.41+1.31 1.54%0.75 0.18+0.08 0.13+0.05 29.50=14. 70
14.20+3.60 3.88+2.36 2.81+1.32 0.88+0.09 0.84+0.35 59.70£13. 16
11.38 1.84 1.48 0.26 0.24 35. 64

2.49me




32 &

A ) (R A G 2L No. 54

g vheban ol HAMIRIE = HERUE ol
60.4% 2 sb4 =ar kg o) 35.6% % spE o
cho KA R RIS BSe] b JEILIE v e

- 1. KRBT Ie! 3%

7RO KEIHECN A B brEe) MR A2
ol A sefxleh knkEH 2L 2= Fo] (K
#%1 (Granite) 2k %111%5 (Andesite) 2.2 27+ 16{H#,
120088 o fsbz ol o L% (Basalt)e] 6 it
HifLs (Rhyolite) ol 5 1{##fel = bl 2] FlE % (Anor-
thosite), M#&%: (Diorite) ¥ Hi% (Trachyte)o] %
# 3o R L5 48fEftcl ] R0 52%E e}
anogle}

e ol % +ife] Z-& 44 116cm) S 4 nist
ol KBRS elad g #Es S slEch e
W HEOK GRS Hoe] B SN (G.3)014,
S B2 3.67% 2 KIS V- E (3.89%) o = v
”LOIVF BRI R Bah ol vl mA FHY wolc)h

HBUAEES a2 @l A 2 (22,0 ppm) ZES bR
A gleh Bhol 2E M w2 VHEHA vl vl ds =
7.69 me/100g2 stef. BN HEL SEE

olel o) - fEfsafic) MetEYlul slelshe Ao
Aba el BASIAIE T oF 0% 52 S
TUKEIRIE = 19.4% 2 %2 so)lz i é’vﬂuz
12.2% % % C} e RIS = 2.0% -2 o]}, o
Ao & (Bimy g % ﬂlfdnol F-ske] zhel e fu:
ol FHE Ao orulx gleont & FAdo 25t
HOArA EdkAe] kw5 @ gle),

Ll LS KA 24 = TRy 4
Bk KEHS #a dod FEKGEE @F?c't
Vi ok skl o) 4bzbk 22 gh2 4Ll v
B Aol F53 Hell ol HEY T8 230
%2 w2Holy HAMEESES o JppmoE fi
BEE doifel] o)l 543 Yool Aol (ol e
BfA e VHKEEe o Bt HEE Cat™ sl Mg**
S Aot % GG RS s EEMAM
S 30%& e,

LR TS kg o 2 JMKE e el
‘”4 %‘LJJU{i‘"] BBl 41 %pAlE] clREglem R o

= HEETI R el KRl A B fREMe A
f@‘“ l ato2 fhEdol w2 HEE s 2
2l fol BB Hol 282 HARME L HEHM
©o.2 ool ERlo|c}

WAL BEtE ki e e el v gk
S ksl KAdge] BES BE FFo ok

3 o =
B LPT_

-

=8

Bee 7t R (5.0)ol Aol S4ols HEY &8
2 Holoh FAlof HFRUHMS H-S FIME 1/2
ghofl o=l = Aol SAoich Bol LBERAEE Yo
= BRtESel o ] £RBE o HEAMRE -
24.0%% 7B F& 5ok

FREE G ts Y4t FERE R BMITH
ole Wl @A - hEfe] LS HRIY ok Hkite)
TRl R-LRe Btk fRs YA E
ol wreAe] SAo|cl, o] BEste ekt
£ ARskeh HBOKGE Eol Ao ML 5 ¢
ol HESEEG B2 Yo [fol LEBMARS ok 11
me/100g2 B-Fo|vh EEM HES Ca? Mg? 7
vl w deloh HEEMMEE 6% HS =
olct,

A+ Lol Ao HBKGEE go U &
T BiES ARSI S 2 HEe B
S Bro] - b Biol LEMA RS ik
#oj o b o 2 HES Bl vl HE MEE
o g bl

S8 £ % F2le] Baleln g4
Bitto 2 HEME S o HEMEES Bl 140p
pmo.g 543 F2ilo] Exlolch o]l LEHAR
5 yow EfE HASES wol HEMRNE S ok
60% 2 wvh kKBS XA s B sk ARk £
M3k Bk Aol Aol

2 - 2. AT 1Y

HERE ol A ’ibﬁc“é@'éﬂ Hige] 5L £33 3
oh MRS o ovlnd MIREN T2 T4" 50
=% ghvhe %[51°i tEgel & Bs, BS O

(f_‘l:'ili e THEEoR t BE I AKES kst
SHEE A el B B I Epf e wls
?3‘}04 o Bl LRk o % féﬂ)d"% K E -
A E . EdEst £EE 2 HRATEES
3fEEEe] =5 B g ks Sep
Fitholl Al &= 27l zbo] 7wt
Wa, HE 9 EEdA4 dkE = e £4%
of &Ele]l SFolcl. BHKGTERL 15%2 B %
ojn MR gofkfEo B e ES do 20ju
HBRRRS B S EHEC LB ol o 2E S
AR BN EES RS VK o EERITY
5 54% 2 RUFet Kok
B SR EMtkel s HEMS B wealouh
HAPEEE Bel 1Tppm o2 ol Yoh Blo) L@



19815 12H )

sk ol MM L rEsl BHE AT 33
+3. KA ol 5
Table 3. Soil characteristics on sedimentary rocks.
Number To.tal Slfrface Av?llable Organic Available -
Parent . soil soil moisture C.E.C.
of soil pH matter P 0s
rocks series depth depth content (%) (ppm) (me/100g)
(cm) (cm) (%) ’ PP
Sandstone ,
Shale, Siltstone 13 84.8+38.8 |12.5+4.0(15.0%£4.0|5.6+0.6 | 2.20+1.2 123.1£33.8| 11.0£5.7
Conglomerate 94.5%39.9 (11.34+3.3|15.2+5.1(5.42+0.5{2.57+£2.0 {17.0%+ 7.4 10.1£6.5
Limestone 94.5+41.8 |11.8%3.1114.6+2.5(7.0£1.0{2.93+1.6 | 5.1+ 2.1 23.5+6.8
Mean 89.2 12.1 14.9 5.9 2.45 17.3 14.1
Extractable cations (me/100 g) Base )
saturation
Ca Mg La N K (%)
3.65%33.0 1.78+1.20 0.25+0.24 0.194+0.10 54.19+25.50
2.62+ 2.2 1.8241.40 0.35+0.37 0,14+0.03 43.60114. 20
17.00+14. 2 3.73%2.30 0.21+0.20 0.28+0.08 85.10+38. 40
6.95 2.30 0.26 0.20 60. 4

AL 10me/l00ge 2 FHHE v} Yot ERMEE
#o BT HEE TP vletd do 288Y
#o 2 w wstw Mgl Na & F¥pk ool HE
FREE o9 ol

FIKE S EREEPIAT S5 1S R

L4TEL HUemz ¢S Mol RiLBE A BED
of, BFRASEERS dov BEE: st Pk
(7.0)-& Ve o}, HEE BE oF 3 %2 Fik#el
o HRSEE B AA Fo 4 A 223t (5.1ppm)
4 Jeld : Aol SAo|ch. KE el LERBRES
23.5me/100g2. 2 743 & &% F % ohel B
WyE fH¥Y A8E Ca”E v R3d Mg"E 4
ghrh. el vk Na'ob K'e ¥kl ovh B
s 85% 2 ml-¢ ¥-&% Rl RKEME:
72.3%, HLEFIE L 15.9%8 BEHKES 57t
i glont AEfAEE L2%EA A8 W K

g s gle
2-3. WEE tHel Bt
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A vebudeh
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o
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PR Lo et HOolAH ReAlch
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Table 4. Soil characteristics on metamorphic rocks.
p Number Total Surface Available Organic Available
arent
\ of soil soil soil moisture pH matter P, O,
rocks
series depth(cm) | depth(em) | content(%) (%) (ppm)
Granite
gneiss,Schist 14 90.9+44.7 14.2+7.0] 17.1+4.8 | 5.33+0.3 | 2.99+1.99 | 42.2+38.8
Phyllite 2 105.0+15.0 16.0+1.0} 20.0+1.5 | 5,840.5 | 2.57+0.45| 4.6+ 0.6
Slate 2 120.0+ 0 13. 00 20.3+3.2 | 5.2+0.2 | 2.93+£0.12 | 7.3+ 1.7
| Mean 95.7 14.3 17.8 5.3 2.93 3.1
i
C.E.C. Extractable cations (me/100g) Base
Saturation
(me/100g) Ca Mg Na K %)
8.6+2.5 2.60+2.80 0.72+0.68 0.17%0.08 0.17£0.08 39,1031, 10
14.3=4 .6 5.62+5.10 3.00+2 .40 0.11+0.04 0.160.06 52.40+37. 80
9.6+2.5 0.2+0.051 0.76+0.38 0.09%0.03 0.12+0.01 9.60+ 4.00
9.34 2.67 0.98 0.15 0.16 37.30
x5. EW L
Table 5. Soil characteristics on alluvial sands.
Number Total Surface Available Organic Available
Parent . . . .

. of soil soil soil moisture pH matter P. 0.
materia series depth(cm) |depth{cm) |content(%) (%) (ppm)
Alluvial !

4 129.0+28 | 11.0+0.8 | 5.95+4.7 | 5.4+0.7 | 0.56+0.74 [26.1%+20.0
sands
C.E.C Extractable cations(me/100g) Base
T Saturation
(me/100g)
Ca Mg Na K (%)
4.09+2.25 1.48%1.05 0.84+0.57 0.09+0.08 0.08+0.04 58.8+25.9
Ko BE o % e sojch At A PR P =
tob Mol B BRSO AE A2 AFsid Y " "
4+ ook SEietnE st BEHS A ¥ o+ g o] Atz zho. ghHol B Y c}-g3b e fEmT

of AR E 18l WAl delet & 4 ok
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