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Cellular Slime Molds in Forest Soils of Central Areas of Korea

Park, Mia and Nam-Kee Chang
Dept. of Biology Education, Seoul National University

ABSTRACT

A study of occurrence and distribution of cellular slime molds(CSMs) in forest soils of central
areas of Korea was carried out, Samples for CSMs isolation were collected from 4 study sites; Mt.
Kyeryong, Mt, Taebaek, Mt, Sobaek and Mt. Sokri.

In Mt. Kyeryong, six species were found. These were Dictyostelium fasciculatum, D. firmibasis, D.
mucoroides, D. minutum, D. brefeldianum and Polysphondylium pallidum. The average number of
species isolated at one site was (.75, and average density(clones /g soil) was 292. The results of
soil sample analyses were that the concentration of Pb was higher than any other areas. In Mt,
Taebaek, seven species were found: D. fasciculatum, D. firmibasis, D. mucoroides, D. minutum, P.
pallidum, P. violaceum, P. candidum. The average number of species isolated at one site was 2.3,
and average density was 1,108, Based on importance values calculated from study sites within
each of three elevation ranges, several of the more widely distributed and abundant species have
distribution patterns that show a response to elevation. In Mt. Sobaek, eleven species were found.
These were D. fasciculatum, D. firmibasis, D. mucoroides, D. minutum, D. brefeldianum, D. crassicaule,
D. deminutivum, D. implicatum, P. pallidum, P. violacewm and P. candidum. The average number of
species isolated at one site was 3, and average density was 793. Species diversity appeared to be
the highest in this area. In Mt. Sokri, six species were found. These were D. fasciculatum, D.
mucoroides, D. munutum, D. purpureum, P. pallidum, and P. violacewm. The average number of
species isolated at one site was 2.4 and average density was 858. It was noticeable that D.
purpurewm were much more commonly found in this pinus evergreen forest.

Key words: Cellular slime molds(CSMs), Importance value, Elevation, Average number of

species, Average density.
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1= ‘Clonal Isolation Technique’ 7} X ¥ o] 7o &7]& wlo] 271X AA Al 24
2193 a7 Ao wE FEGSH EXZ ASHOR FAE Y gt AR Fae A
o RYE B2 o] g9 B o] o G} ofdr) )} 2o} 3t &7
7F e 85 AEoA F oekge] Boba g A Slth (Raper, 1935; Singh, 1947; Cavender
9} Raper, 1965a, b, c: Cavender, 1970, 1973, 1976a, b).

o] AEo] &A e we} Eo]Ho[zl Ayt A MAH oz B¥eT ¢lSol ¢z HBenson
and Mahoney, 1977; Cavender, 1969a, b, 1970, 1972, 1973, 1976a, b, 1977; Cavender and
Raper, 1968; Traub ef al., 1981). MEA a2 Ao 49 Esswq olal AR, A
(Smith 9} Keeling, 1968; Sutherland$¢} Raper, 1978), ) (& %, 1993), AFH(Benson®}
Mahoney, 1977), 1A= t)(Cavender, 1983), =A% (Stephenson 5, 1991) S2] thekst A2
AE Z3 vt 28 a F gL SXT frlEe] &3 52 (Landolt 5, 1992) % 22 £
o]} salt marsholl ME £&3le Fo] Jdkn BuEHdu)

Az doel B30 e A 802 A4, 715, EY aglu 2719 A So)
d= Aoz A Ao (Bonner, 1967; Cavender, 1980; Cavender$ Hopka, 1986;
Landolt &, 1990; Landolt, 1992: & 5, 1994: ¥, 1993), 1 9jol| = 4t o] mx g A utat

rr m

MR Ao EEV7F OgE2ds :TL7} O]ﬂq(CaVender 1980). AEA AT Bxe] Jaks
o xlE ko] 28 A(1993) ] &g AaArt ot
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golslatd a9l 2 ex, #9g, pH 22l T Eoel dejzbx 995 o) AAAThL 89
G ol A Fold BANA AT A2 28] AhAE 2449 @ 825o] o] 7]
A7y ZASkeE A@aor B webd of| A BEFFE A AAME 1 AAE
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=& et (Landolt, 1992) Flat AAAAE 3|2 £
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T(F 5, 1994) oA o]EAF o Fx 4 E ol Mg EExFANE A9 o| YRR ¢
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Fig. 1. Vegetation map of Korea
(Yi and Yim, 1978) and
geographical map of
studied areas.

1. Mt. Kye-ryong
2. Mt. Taebaek
3. Mt. Sobaek

'@\ 4. Mt, Sokri
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6 A=, sEdtell e 11 A&, 2wt M= 7 Aa, £33 5 AR ol A58 A3
SHATE B AR B b o 5o A5 o] AHL seut FEYN] FoT LS
3t otk BEte e FE Yol AdHos wEsta glon Lt AfE FEY] &
Aste Felite o] A Fo] ¥ APl et Lol 7o iR g ARE
T AR A B o]l dehtn vk A% T 71 &2 A S2iide] 1 etz
ik W2 ghg UEhlY Sk WHel fAste ko] thE A He Bls) R,
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ABE 1993 10€5-E 19943 99712 ZA A AR - 9H-2 Mahoney(1977) 9
‘simple sampling method’ o] W&} #3318 th 542 wat 100m &&+2d Wolgh 2 Jehd
EUEd T ARE ARE T TS o1 F-5(1984) off whet = W st

ANA ANEZRE MEA Ao Fe3 Fel= Cavenderd Raper (19652)¢] ‘Clonal Iso-

Table 1. The annual mean temperature, mean precipitation, relative humidity and forests of exper-
imental sites

Annual Annual Relative The highest of
mean | mean humidity(%) Forest the mountain(m)
temperature(C) precipitation(mm)
Mt. Kyeryong 11.8 1,368.5 75 Quercus sp. 845
Mt. Taebaek 6.2 1,686.7 74 Mixed hard wood 1,568
Mt, Sobaek 6.2 1,686.7 74 Taxus-, Quercus 1,439

Mt. Sokri 105 1,150.5 73 Conifer forest 1,058
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lation Technique’o] wet Fai=Ach 22€ £ 54 &3 4(1990,1991), Bonner(1967),
Olive(1975), Traub %(1981), Raper(1984), Hagiwara(1989) &) ¥ & Key®} £71&, 281 th
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by Aol AYF ABAIA 642, BTN A 1125, LA 722, Sl o)A 5
A2E WAl AEAY Aol 28} XS 2ASAT 223 2 AzdNe) ARl Yo
£ odelzba) 2<lel dhsked ZARIRT,

L A M2d HT

R o] 4E SRFELE 752 AZ, FUF, vy, AojuF o dles ¢
HEL FUEAY AFE BEGL f71E o] £ Beldey EFErdYd= EFL E
ko] pH 4.28 2t} o] A A XM= D. fasciculatum, D. mucoroides, D. firmibasis, D. min-

wtum, D. brefeldianum, P. pallidum T % 6%°] YeElRTHTable 2). ©] F D. fasciculatum, D.
minutum, P. pallidum® & 2X7} 2¥2}+ 30, 61, 272 D222 2dZ & tEsta Yok(Fig. 2).
D. brefeldianum-2 B 5 &8 ANA 571 FARA| 270 2ol A el F2 22 vt A gol
WA T Y= D. mucoroides(E3 A, 1990, 1991, 1992) & o] X HoAe= 52 F& FLXE
gt o] Gl A 3 A2F S ATAY HFY F4E 0752 W1 1gT 28T 7H1ﬂ
FE 20282 v X vg] dF3HA 2A vEtETh A& 1M e A2 Faol SdEA %

et 71229 Folu} 7EF Y] tThE A4 polrt GAT FEEFO] ThE i H
&) 22 Ho] EFo|t}(Table 3). A& 48} 55 thE AL v 52 B F9 IEE l”—»’t
o}, 7} A ag F7) Fol 9] Atole YA AR g A v|af Fe] o] & Aol
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Table 2. Occurrence of cellular slime molds in Mt. Kyeryong
Site K1 K2 K3 K4 K5 K6
Species F D F D F D F D F D F D
D. fasciculatum - - - - - - 67 39 - - - -
D. firmibasis - - - - - - - - - - 33 100
D. mucorordes - - - - - - 33 1 - - - -
D. minutum - - - - - - 33 60 67 90 - -
D. brefeldianum - - 3 100 — - - - 33 10 - -
P. pallidum - - - - 33 100 — - - - - -
Number of species 0 1 1 3 2 1
Total clones(No. /g) 0 20 38 670 780 214
Total Average Relative
) ) Presence Importance
Species clones frequency density (%) value
(No. /g) (%) (%) ’
D. fasciculatum 2,744 11 16 17 30
D. firmibasis 2,148 6 12 17 16
D. mucoroides 8.5 6 < 17 5
D. minutum 1,110 22 64 33 61
D. brefeldianum 989 11 6 33 18
P. pallidum 383 6 2 17 27

(Total=6, Ave.=1.3)

Total clones(No. /g) 292

ol Wttt o] A m D. fasciculatum ] 2317} %A vhgko »} o] & fetetel G
ol = 2827 A YEh}x G9ttn BusE 1w JQoH(E3 4, 1990, 1991, 1992). ¢

N FE 2¥sE A0z Bl 45 BYFYN GABYFY AR 5FHos
3k Fol opd7t AR E

2. Ejui Lol o] M=M HT

e ake & 1,568m= 2AME A F UM =
1E7t @olA s FEY], 1 ThEE YPEFT
Edn 2249, 7Ig} 1 Ed5HAA F2 o] FolHrh o] QoM E
w7} AT FHFHoR 2.3F0] £ ol AL A vz &
Wi Qo B EHEFE Lkl Hla] BN E<F 1g 2@ A
A ZoA 71 Uk o AHANME D. fasciculatum, D. mucoroides, D. fzwmbaszs, D.
minutum, P. pallidum, P. violacewm, P. candidum (Table 4)o] &3t F8X+ D
fasciculatum©] 222 XY ¥ D. firmibasis, D. minutum, P. pallidum©] 2t7} 10, 10, 92 4
39 tH(Fig. 3). 423 $aviel A A Ao @o] AL Y& D. firmibasise F2 127}
¥ oy 33 X do] g2 F2E st Jrkr E s vk (Hagiwara, 1989). o] F2 A
B3 egvjetola] F2 wo] Yelhues Aoz Rixo] ) o (Hagiwara, 1989; %, 1994), &

nE o
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Table 3. Study sites and water content, pH, organic matter and inorganic matter in Mt. Kyeryong

Forest

Alti- type Water Organic Inorganic matter (ppm)
Site  tude (r:;.ior content  pH matter
(M) ecies) (%) (%) P Na K Ca Mg Pb Cu

K1 400  Quercus sp. 10.5 3.80 1624 324 2.07 105 24.12 16.85 29.61 0.13

K2 500 ” 17.2 440 2840 367 191 6.03 2.63 17.98 31.20 0.10
K3 600 ” 18.8 4.41 3217 621 1.92 891 4.02 14.89 29.81 0.14
K4 700 ” 20.2 3.98 14.21 1.63 2.04 9.86 834 16.37 28.41 0.10
K5 800 ” 11.3 4.30 1534 322 2.27 11.25 30.31 40.41 28.21 0.19
K6 800 “ 15.4 4.36 10.10  4.37 2.54 10.52 11.47 31.71 31.04 0.15

Table 4. Occurrence of cellular slime molds in Mt. Taebaek

Site Tl T2 T3 T4 T5 T6 T7 T8 T9 Ti0 Til

Speciéé FDFDVPFDVF¥FDFDFDFDFDFDTFDTFD

D. fasciculatum 400 94 00 47 00 40 00 92 33 72 00 22 — — 00 73 — — 33 00 00 50
D. firmibasis 33 60046 - - — — 332019 - -3 2- - - —23 5
D. mucoroides — — 3 8 - — — — — —33 3 — — — — — — — — — —
D. minutum - - - - 0060 -~ - — — 05 — — 320 — — — — 00 45
P. pallidum - - - - - - —- - —-— — 67 200 9% 3 500 0 — - — —
P. violaceum - - - - - - - - - - - -3 4 - - = = = - - =
P candidum -~ — — — — — 33 8§ — — — — — = = — — — — — — -
Number of 2 3 2 2 2 5 2 4 1 1 3
species
Total clones
(No. /g) 340 95 1,680 598 90 2,618 863 3,045 178 388 2,623
Total Average Relative
. . Presence lmportance
Species clones frequency density (%) value
(No. /g) (%) (%) ¢

D. fasciculatum 6,538 67 49 82 22

D. firmibasis 1,168 30 9 55 10

D. mucoroides 153 6 1 18 2

D. minutum 4,217 30 32 36 10

P. pallidum 1,228 27 9 36

P. violaceum 30 3 < 9

P. candidum 45 3 < 9 1

(Total=7, Ave.=2.5)

Total clones(No. /g) 1,100

1 : Sample frequency (%), 2 : relative density of site (95), * 00; 100%
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Table 5. Study sites and water content, pH, organic matter and inorganic matter in Mt. Taebaek soil

Alti- Water Organic Inorganic matter(ppm)
Site  tude Ftorest content pH matter
(m) vpe (%) (%) P Na K Ca Mg Pb Cu
Taxus
T1 1,500 . 60.9 498 56.8 56 866 838 280 103 011 0.1
cuspidata
T +
T2 1,500 Sasa 42.3 453 36.3 487 1.12 375 43 6.3 013 0.21
as
Rhododen
T3 1,500 J 450 4.4 225 56 866 82 229 108 1.3 0.1
ron
T4 1,400 Quercus 30,1 497 296 3.56 345 56 49.3 9.3 011 0.02
T5 1,400 e 56.3 4.78 59.1 5.0 079 10.3 49.52 11.88 2.1 0.04
+ Sasa
T6 1,300 Quersus 57.3 5.17 60.6 6.06 4.57 826 66.3 13.82 3.65 0.08
T7 1,200 Pinus 365 4.82 36.2 83 1.2 9.8 22 228 1.7 017
Mixed
T8 1,100 55.2 6.84 559 65 1.7 7.29 100.5 22.8 535 0.09
hardwwod
T9 1,100 ” 51.8 459 255 83 13 1176 204 247 635 0.08
T10 1,000 ” 52.4 4.45 258 418 1.03 589 25.2 7.84 0.11 0.08
Ti11 900 ” 706 445 80.7 6.45 7.1 503 947 1269 0.85 0.21
Table 6. Occurrence of cellular slime molds in Mt. Sobaek
Site C1 C2 C3 C4 C5 C6 C7
Species F D F D F D F D F D F D F D
D. fasciculatum 100 38 33 6 33 16 33 41 3 330 - - — -
D. firmibasis 3 04 - - - = - - - - - - -
D. mucoroides — - - - 100 8 33 17 - - 33 48 - -
D. minutum 33 5% 33 23 -— - - - - — - - - -
D. brefeldianum - - 33 13 - - - - 33 0 - - 33 5
D. implicatum - - - = = - 3 44 - - - - - -
D. crassicaule - - - - = - - - - - - - 67 30
D. deminutuvum - - - - - - - - - - - - 33 15
P. pallidum 3 2 - - - - - - - - - - - -
P. violaceum - - - - - = = - - - 33 5 - -
P. candidum — - 33 4 - - - - - - - - - s
Number of species 4 4 3 2 2 4
Total clones(No. /g) 1,642 536 172 242 287 341 2,330
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Table 6. Continued

Total Average Relative
) ) Presence Importance
Species clones frequency density
(%) value
(No. /g) (%) (%)
D. fasciculatum 1,164 33 21 71 49
D. firmibasis 70 5 1 14 7
D. mucoroides 347 19 6 57 29
D. minutum 2,236 14 40 43 46
D. brefeldianum 194 14 7 43 24
D. implicatum 100 5 2 14 8
D. crassicaule 705 10 13 14 17
D. deminutuvum 337 5 6 14 10
P. pallidum 28 5 < 14
P. violaceum 179 5 3 14
P. candidum 22 5 < 14 6
(Total=11, Ave.3)
Total clones(No. /g) 769
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Fig. 2. Occurrence of CSM in Mt. Kyeryong. Fig. 3. Occurrence of CSM in Mt. Taebaek.
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Fig. 4. Occurrence of CSM in Mt. Sobaek. Fig. 5. Occurrence of CSM in Mt, Sokri.
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€ Holx gt ol A& Landolt(1992) ¢ Q7% DX st

3. A4 *ouxu HMEN HT
duabe B ch SRR 0 2e AP YU A A AT A Luabls AF
49 72 Zé'}}é?% gsted 4As) SRk EFL AYY AxE F2 U9 2YFYL
=B ° Fol tgat

D. fasciculatum, D. wmucoroides, D. firmibasis, D. minutum, D.
brefeldianum, D. crassicaule, D. implicatum, D. deminutivum, P. pallidum, P. violaceum, P.
candidum 2.2 F 11%°] Yelstch(Table 6). & |43 £ F59 HF2 322 & o9
AARoE A4 YEde EY 1gd Badoes 28I AsE 7932 tE X3} v as)
2o aox 52 He 0]-14 Ao 2 ARG, D. fasciculatum, D. mucoroides, D. minutum, D.
brefeldianum©] F QR Z+7+ 49, 29, 46, 24(Fig. 4) & 71& AT D. fasciculatum-2 F5-x ol
A gy dehgou 2 FeXE WA dehod & drAdel e e FaXE vehith
A 3L gL a1 e GgE AL, 20 HE 28 T4 2t 247 3, 1728 25 %=
b ol FEHY Jgoz Aztdnh, E£3 AL, 28 BT 895 (Quercus) 0|1 pHE F
& 9t A4 38 FEY 02 pHIL 4,562 Rkt (Table 7).

4. SelitojlMe] MEM HT

A8 ui9 7 B Ato g S¢S NET) Y Fo Eolx] UL ¥ F2 AP,
A sHA EAGh Age AT (Pinus) ol A F2 A FstAd k. 2AF A3 pHE 4.552 oh&
R Hvls] EdcH(Table 9). S8 FL& D. fasciculatum, D. mucoroides, D. minutum, D.
purpureum, P. pallidum, P. violaceum 2% F 65 0]0.20i(Table 8) 3 A 4ol HaH oz 2
4% 0] Yelyton 1g9 £33 A e 85822 thE Q3 vl B HH A e 7R
I Ptk P. pallidum@} D. purpurewm©) Z+ZE QX 659 558 71A 1 e Aoz FAME Y
(Fig. 5). D. fasciculatum-2 E) 3, AF LY, LMLt A = 43P o el i s &8 517
E AT Fax7 @i, o] Ao & Ao FESX YA D. purpureum o)
233 Ao] EAolt}. D. purpurenwm> #(1993) &) AFE vz Aot A(1993) 9] A st
A7l AFFHAM & FoAE 7RG Bush D. purpureum-S G5 HoNA F
A7} 50429 e I £ E AL Hol AFFA 5AA Fo] old 7t Alud

Table 7. Study sites and water content, pH, organic matter and inorganic matter in Mt. Sobaek

Alti- Forest type  Water Organic Inorganic matter (ppm)
Site  tude (minor content pH  matter

(m) species) (%) (%) P Na K ‘Ca Mg Pb Cu
S1 1340 Quercus 34.0 5.15 17.9 46 14 160 255 31.82 54 0.1
52 1340 4 16.3 5.29 4.8 48 12 5.6 5 7768 169 0.3
S3 1310 Taxus 72.3 4.55 24.7 6.7 19 243 9 5328 1535 0.2
S4 1200 ” 36.04 4.92 30.1 43 12 131 27 3478 7.35 0.1
S5 1100 4 34.7 5.03 23.1 6.7 1.8 140 13 388 89 0.1
S6 1000 ” 20.1 4.86 16.5 33 08 450 8 620 1845 0.1°

S7 900 ” 16.4 6.36 11.0 4.2 11 404 25 5445 1525 0.2
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Table 8. Occurrence of cellular slime molds in Mt. Sokri

R1 R2 R3 R4 R5
Species
F D F D F D F D F D
D. fasciculatum 67 6 - - - - - - - -
D. mucoroides - - 100 43 - = - - - -
D. minutum — — 67 24 - - - - - -
D. purpureum 33 9 67 4 100 92
P. pallidum 100 85 100 14 67 8 100 100
P. violaceum - = 67 15 - - - - 67 100
Number of species 3 5 2 1 1
Total clones(No. /g) 445 2,090 1,353 122 270
Total Average Relative
) Presence Importance
Species clones frequency density (%) value
(No. /g) (%) (%)
D. fasciculatum 25 13 < 20 11
D. mucoroides 897 20 21 20 27
D. minutum 503 17 12 20 27
D. purpureum 1,365 40 32 60 55
P. pallidum 900 73 21 80 65
P. violaceum 590 9 14 40 26
(Total=6, Ave.2.4)
Total clones(No. /g) 856

Table 9. Study sites and water content, pH, organic matter and inorganic matter in Mt. Sokri

Alti- Forest type  Water Organic Inorganic matter{ppm)
Site  tude (minor content pH  matter
(m) Species) (%) (%) P Na K Ca Mg Pb Cu
R1 700 Conifer 42.8 4.22 82.4 45 14 79 282 10.16 0.6 0.02
R2 600  Conifer 25.1 3.90 29.5 44 1.2 69 20.5 1920 635 0.12
R3 500 Conifer 11.6 4.90 17.2 34 19 6.8 19.8 19.86 4.65 0.10
R4 400  Conifer 26.7 4.91 16.0 1.9 12 7.1 313 2227 86 0.05
R5 300 Conifer 25.1 4.46 45.1 1.6 1.8 32 167 901 0.1 0.01
o},
= o

1AM peo WE MEM Hee 21
Cavender 9} Raper(1965) & % Ev]o] EckolA ] A A Hae A vix Ao A=E
A AT 9HE] ol Fx Ao $YFE ATo] dota NFEH L, TR AFES 9

# Aol AgHe SAHoz EFFEst Hol faEe] os FRATGT At
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Horn(1971) & P. pallidumo] ZH AR ZA AAYE w 713 A Fsh= Folv, P. violaceum
S 7hd ey 4 e FolatA AR Hor b L ol & ot AR B
Aslol M= Egsitta B sk

Raper(1984) o W29 D. purpureum= FZ FHEGTFHAA TAH Y Fujst Ao =2
Exste Aoz delA 9 Folt}h Hagiwara ol W2 D, purpurenm-> A AAH o2 B3
il glow, FE o widEdAs FAETL Atk D. purpurenm2 A F7HA] ZAME v
2 G 4y Eokoﬂlﬂ F& FaXE vehlo] goh depite v AR ERHEH A,
1992) ol A 22T o] F& thE Fof vl ¥ SFNEE UEhfaL vk 22 32l 7159
AEgAsdol, Yoy AAFAAME D. purpuwrenmS e FRXE VERN D 9
2 dasgo} Aok T3 FH(1993)0) wEH of T2 FaX e WA vYgd A o) EAst=
o2 gefA Arh vk ol kARl EdAE thEA 22 AFolAM D. purpurenm= 3
oA 1 FaxE 24 Ygthe Bt ok 53] #(1993) & Aol Ae vAd 7 %

o{|

i

ol

I~ 1=
& AAFNA o] F& B TAAE e RO UrhgTh ol9lol= B(1993) 9 ATl
= ok AGSY Aol A o] Fo 2837k £ ehgnh o)A ol¥l 24} AskstE A3t
© o (Fig 5) el A9 FGFYANA o] F2 8 4H 94X A Aoz F
gar,

AQHo)AN F8 HH3VE FL D. mucoroides, P. pallidum, P. violaceum©|™ oA 71327
ojit} 4ol Wlxd vl FEAWANAME D. mucoroides, P. pallidum, P. violaceum, D.
minutum = $-A SHA et Ao m AR JTH(ET A, 1990, 1991, 1992, 1993: & &, 1994).
o] FAIR| DN ME D. mucoroides, P. pallidum, P. violaceum, D. minutum©] 247} 5 Qx| 7} 43,
49, 30, 612 $A&A e Table 10). o]¥ Aol A ‘?35‘]7} AY A e D
fasciculatum(Fig. 6)& 2(1994) ) FEA Y A7 ME F& F2AE Yehia dBoAe
olz &sA] & Fo2 BiFo] Q) o] T o FoA= q% B oA 1ebR] A Ve

Table 10. Occurrence of cellular slime molds in the forests of central area of Korea

Site Mt. Kye-ryone Mt. Tae-baek Mt. So-baek Mt. Sokri
Species F D F D F D F D
D. fasciculatum 11 16 67 49 33 21 13 <
D. firmibasts 6 12 30 9 5 1 - -
D. mucoroides 6 < 6 1 19 6 20 21
D. minutum 22 64 33 12 14 40 7 2
D. brefeldianum 11 6 - - 14 7 - -
D. implicatum - - - - 5 2 - -
D. crassicaule - - - - 10 13 - —
D. deminutivum - - - - 5 6 - -
D. purpureum - - - - - - 43 12
P. pallidum 6 2 27 9 5 < 73 21
P. violaceum - - 3 < 5 3 9 14
P. candidum - - 3 < 5 < - -
Number of species 6 7 11 6

Total clones{(No. /g) 292 1,100 793 858
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Table 10. Continued
Total Average Relative
Species clones frequency density Presence Importance
(%) value
(No. /g) (%) (%)
D. fasciculatum 813 31 26 100 61
D. firmabasis 152 10 5 75 32
D. mucoroides 245 13 8 100 43
D. minutum 985 21 31 100 61
D. brefeldianum 73 6 2 50 20
D. implicatum 15 1 < 25 9
D. crassicaule 100 3 3 25 11
D. deminutuvum 43 1 2 25 10
D. purpuroum 274 10 9 25 18
P. pallidum 304 28 10 100 49
P. violaceum 145 4 5 75 30
P. candidum 7 2 < 75 26
(Total=12, Ave.=7.5)
Total clones(No. /g) 790

Importance value

80

60

40

20

DF DR DM DN DB DI DC DD DP PP PV PC

Fig. 6. Occurrence of CSM in Central areas of Korea.
Fig. 2: Fig. 3: Fig. 4; Fig. 5: Fig. 6: DF; D. fasciculatum, DR D. firmibasis, DM D. mucoroides,
DN: D. minutum, DB: D. brefeldianum, DL: D. implicatum, DC: D. crassicaule, DD; D. deminutivum,
D.P: D. purpureum, PP P. pallidum, PV P. violaceum, PC; P. candidum
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A e Aoz ol £ v AdelA EH R vehd o Fo Auakd Ao daiH e
A%x o2 A7} Faslolor ¥ Aoz ARATh

guate] mEe] e o) BT dde Auuw Fig 73 ach 1wk Fobel wat AAF
o AA ot EEFE YL B BE RO HoiW 22y LR W 2 Fo F2A

2 2= glt}(Table 11). Landolt $(1990) m=oll w} $
S@zo] ZetActy BT o AdE HYdNE

}_ l~.:.o],7J 2=

A

AR e wdFt} o B 59 D. fasciculatum, D. firmibasis, D. mucoroides< 317
2 AA o Z83MA HIL P. pallidum, P. violacewm, P. candidum-E L=} TR A AN &
QA7) BYT} ol AL Fo] AYF LEE HAsE A2k dMHAH F USE
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6 3000
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= —@— Abs. Density
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=
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Fig. 7. The number of species that occured in Mt, Taebaek.

Table 11. Importance values for cellular slime molds at different elevation in Mt, Taebaek

Species Lower elevation Middle elevations Higher elevations
(T8~T11) (T4~T7) (T1~T3)

D. fasciculatum 57 52 80

D. firmibasis 9 22 31

D. mucoroides 0 5 7

D. minutum 0 20 27

P. pallidum 30 14 0

P. violaceum 0 33 0

P. candidum 0 14 0

*Importance value=(Relative frequence+2+¥Relative dencity+Presence) /3
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2. Edo| 2|8 Hn MEM el X
wo By Ee nAES 283 YRR o F F 37 E 59 (Stotzky St Norman, 1964) =3¢

o
F71850] nAEdA fFE37I% sivk &2 vh(Ehrlich, 1978). #7118 FdME 5

Table 12. Mean values for soil physical and chemical characteristics, base on pooled data for study

sites
Site .
Parameter Mt. Kyeryong Mt. Taebaek Mt. Sobaek Mt. Sokri
Soil moisture(%) 16 51 33 26
Organic matter (%) 19 45 18 38
Molybdenum(ppm) 3 2.3 7 1.5
Calcium(ppm) 9 50 12 23
Sodium(ppm) 1.4 3.7 1.3 14
Phosphrous (ppm) 3.4 6.3 3.9 3.6
Iron{ppm) 82 97 120 101
Potassium(ppm) 6 7.4 20 5.7
Magnesium{ppm) 15 14 33 15
Manganese(ppm) 2.1 5.7 2.6 5.6
Lead(ppm) 30 3.2 9 3.6
Copper (ppm) 0.09 0.12 0.14 0.07
Zinc(ppm) 0.5 0.52 0.62 0.48
pH 4.2 4.9 5.2 45
1200
S 1000 y =1055.2-25.712x R*2=0919
n 3
8 o
3 soof @
&
§ 600
¥
% aof
200 i L i 1 A 1 2
0 10 20 30 40

The concentration of Pb (ppm)

Fig. 8. Effect of Pb on the average clones /g in the forest of central area of Korea.,
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AR G2 EkS B4 2 -~
5T #g A e RoR R2AE AT (Table 12). 2504 ejuito] A &= Cart tf& A}
kol A& Fe, K, Mn, Mool & g+& 7Hd o} tiAl Aoz B¢
7V o amlah Ao ol 22 ThE Al ¥lE| EA vEbsith o
S Aog yzd.
i g2 Aol e 2 g
S 7N 2 o] FEHE de g3 siA 9 dxS49f v w3t (Fig. 8), r= —0.929] &
% ]

A _
werE £ Ay Es} gadthe 2 & 4 Ak

3 £F) Fol & AF, W, &v), e a] M hAH o 1)
Bl
A

Z. : w3 X %3 o] 9}

F9y Agel 4YF AR 6212, Bl A 1122, duatel 4] 7A1 &, 42l ol A 5
A4 mEsh 4o wek AYstel MY T $AA LTS AL, 4, 1E, B
B70] AT B ¥ ouY JFL FEotol U ATE FPsHATh

AF Ao M= D. fascicula}fum, D. firmibasis, D. mucoroides, D. minutum, D. brefeldianum, P.
pallidum®] % 6%0) &3P 3 ALY HTF EHEFE 075, ES 1g B £33 AAFE
222 oh2 ZAF A G Ha] A detstth S-S D. fasciculatum, D. minutum S 2 F 2
A7} 242t 613 300) Ak, BlWAANE D fasciculatum, D. firmibasis, D. mucoroides, D. minutum,
P. pallidum, P. violaceum, P. candidum & & 7%°] 25t & A4 23 YdFFE
2.3, EF1g 33 /MAl 4= 1,100 o1t} -HF2 D. fasciculatum S 2 F QX 7} 222 }E}
Wk, AMAE D fasciculatum, D. firmibasis, D. mucoroides, D. minutum, D. brefeldianum, D.
crassicaule, D. implicatum, D. deminutivum, P. pallidum, P. violacewm, P. candidum 2] & 11%
o] &3l Ha £8F v 3, MAF= 79322 o] Y EHEF = ¢hE Yo H|3)
=A Vb D. fasciculatum, D. minutum ©) S QX 7} 2+7h 49, 4608 3= Ao e
wol HAGdFPdoer o|FojRA 242 D. fascicwlatum, D. mucoroides, D. minutum, D.
purpureum, P. pallidum, P. violacewm® % 6F°] 2834 th. 2HF T 2.4, NA 7= 8582
vElsth o] A YA thE X el YENEA GEE D. purpurenm©] QX 578 7FAH
+3@ste 3] EA ol

ERA A3 Po@d g CSMse] £ MAF Uolle AV —0.922 @l &Fo] MxA
Aol F AAF S F Ude A2 FHE

aeEe 4 AEA e $.XE vag 23 159 gt $HEGE gl 2Ede B
oA}t d8 W 1%} ZoASFE D. fasciculatum, D. firmibasis, D. mucorodess 3 8.7}
A YElUY, 157} RolASE D minutum, P. pallidum, P. violaceumE F Q2 7} Z7}ete

Aol Ygol vebsth,

¢
o



228

a2 2] 85 7| A A2E

SELE

. U, 1993, R(FEH, )W EFolM AZA i X % EG &H42909 3
& Medista JAteel =g

o], QA 1978, Fitw o] BEAE B ol BT A7 AL F 33 A. 8(Appen-
dix): 1-33.
ol 4%, 1984. NFHE=Y. FT AL

).
Zd7], ool o)A, 1993. Ft](Zoysia japonica Steud.) o o] AT AT =
A, =] e R, 7(2.3) 1 113-120.

A7) 5. 1994(7) 2 F), SRR Ao g MZA M Y EE. =2 8A)
Gy A,
HAY, 1993, AF= HA-EAA NEgd A7 £ 9 HAEv F2H9 Adazo] &

S A7 AeTst YA R,
S =A A7 1992.

8. T4, Aw7). 1990, oo 2 FFFUNAN MEAQ AF] 2UY BE. 9FA 253

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

A, 33(3): 159-168.

CEAS, AP 1991 - 2 ARG A E e wE X o 2dS '

X, e 5] A, 14(4) 1 457-467.

A4, A7), 1992, Epite] x4 A (1), -3 7|8 393 F459 718, &
=2 5 83] %), 35(4):307-316.

A4, A7), 1993, Feite] AEA dw (). —#8=4 7= 3¢ 24359 715, &
22288, 36(1): 9-17.

Atlas, R.H. 1977. Stimulated petloum biodegradation, Critical Reviews in Microbiology
5: 371-380.

Atlas and Bartha. 1993. Microbial Ecology 3th. The Benjamin /Cummings Publishing
212-241.

Benson, M. R. and D. P. Mahoney. 1977. The distribution of Dictyostelid cellular slime
molds in southern California with taxonomic notes on selected species, Am, J. Bot,,
64: 496-503.

Bonner, J. T. 1967. The cellular slime molds. Princeton Univ., Princeton P 205.
Cavender, J. C. 1969a. The occurrence and distribution of Acrasieae in forest soils. 1.
Europe. Am. J. Bot., 56(9): 989-992.

Cavender, J. C. 1969b, The occurrence and distribution of Acrasieae in forest soils. II.
East Africa. Am. J. Bot., 56(9): 993-998.

Cavender, J. C. 1970. Dictyostelium dimigraformum, Dictyostelium latersorum and
Acylostelium ellipticum: New Acrasieae from the American tropics. J. Gen. Microbiol.,
62: 113-123.

Cavender, J. C. 1972. Cellular slime molds in forest soils of eastern Canada. Can. J.
Bot., 50:1497-1501. '



1996 FEr A" Ao NEY A 2EA X 229

20.
21.

22.

23.

24.

20.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

Cavender, J. C. 1973. Geographical distribution of Acrasiae. Mycologia, 65: 1044-1054.
Cavender, J. C. 1976a. _Cellular slime molds of Southeast Asia. I. Description of new
species. Am. J. Bot., 63: 60-70.

Cavender, J. C. 1976b. Cellular slime molds of Southeast Asia. II. Occurrence, and Dis-
tribution, Am, J. Bot., 63:60-70.

Cavender, J. C. 1977. Cellular slime molds in tundra and forest soils of Alaska including
new species, Dictyostelium septentrionalis Can, J. Bot., 56: 1326-1332.

Cavender, J. C. 1980. Cellular slime molds of the southern Appalachians, Mycologia,
72 55-63.

Cavender, J. C. 1983. Cellular slime molds of the rocky mountains. Mycologia, »75(5):
897-903.

Cavender, J. C. 1989. Cellular slime molds of Japan. I. Distribution and biogeographical
considerations, Mycologia, 81(5): 683-691.

Cavender, J. C. and C. Hopka. 1986. Distribution patterns of Ohio soil Dictyostelids in
relations to physiography. Mycologia, 78(5): 825-831.

Cavender, J. C. and K. Kawabe. 1989. Cellular slime molds of Japan. 1. Distribution
and Biogeographical considerations. Mycologia, 81: 683-691.

Cavender, J. C. and K. B. Raper. 1965a. The Acrasiales in nature. I. Isolation. Am. J.
Bot., 52: 294-296.

Cavender, J. C. and K, B. Raper. 1965b. The Acrasiales in nature. II. Forest soils as a
primary habitat. Am. J. Bot., 52: 297-302.

Cavender, J. C. and K. B. Raper. 1965c. The Acrasiales in nature, II. Occurrence and
distribution in forests of eastern North America. Am. J. Bot., 52: 294-296.

Cavender, J. C. and K. B, Raper. 1968. The occurrence and distribution of Acrasieae in
forests of subtropical and tropical America. Am. J. Bot., 55(4): 504-513.

Ehrlich, H. L. 1978. How microbes cope with heavy metals, arsenic and antimony in
their environments. In D. J. Kushner(ed). Microbial life in extreme environments,
Academic Press, London, 381-408.

Hagiwara, H. 1989. The taxonomic study of Japanese Dictyostelid cellular slime molds.
Natl. Sci. Mus. Tokyo. 131.

Horn, E. G. 1971. Food competition among the cellular slime molds. Ecology, 52:
475-484.

Landoit, J. C. 1992. Cellular slime molds in west virginia caves including ontes on the
occurrence and distribution of Dictyostelium rosarium, Mycologia, 84(3) : 399-405.
Landolt, J. C. and S. L. Stephenson, 1990. Cellular slime molds in forest soils of West
Virginia. Mycologia. 82: 114-119.

Raper, K. B. 1935. Dictyostelium discoideum, a new species of slime mold from decaying
forest leaves. J. Agr. Res., 50: 135-147.

Raper, K. B. 1984, The Dictyoselids. Princeton Univ., Princeton, 453,

Shelford, V. E. 1913. Animal communities in Temperate America. University of



230

41.

42.

43.

44.

45.

46.

47.

815 2t] 31 8] %] A108 A2

Chicago Press, Chicago.

Singh, B. N. 1947. Studies on soil Acrasieae. I. Distribution of species of Dictyostelium
in soils of Great Britain and the effect of bacteria on their development. J. Gen,
Microbiol., 1: 11-21. )

Smith, K. L. and R. P. Keeling. 1968. Distribution of the Aceasieae in Kansas
grasslands. Mycologia, 60: 711-712.

Stephenson, S. L., J. C. Landolt and G. A. Laursen, 1991. Cellular slime molds in soils
of Alaskan tundra. Arctic and Alpine Research. 23: 104-107.

Stotzdy, G. and A. G. Norman. 1994. Factors limiting microbial activities in soil. Part
Il. Supplementary substrate additions. Can J. of Microbiology.

Sutherland, J. B. and K. B. Raper. 1978, Distribution of cellular slime molds in
Wisconsin prairie soils. Mycologia, 70: 1173-1180.

Traub, F., H. R. Hohl and J. C. Cavender. 1981a. Cellular slime molds of Switzerland.
1. Description of new species. Am. J, Bot., 68(2): 162-172.

Traub, F., H. R. Hohl and J, C. Cavender. 1981b. Cellular slime molds of Switzerland.
II. Distribution in forest soils. Am. J. Bot. 68(2): 173-182.



