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Ecological Study on Arbuscular Mycorrhizal Fungi in the Soils
around Leguminous Plants in Korea
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Department of Agrobiology, Dongguk University, Seoul 100-175, and
*Department of Biology, Korea National University of Education, Chungwongun, Chungbuk, 363-890,
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ABSTRACT: From 12 August to 21 November in 1991, 65 soil specimens were collected from
nineteen leguminous plant roots throughout nine locations of four provinces. They were sieved to
collect and identify the arbuscular mycorrhizal spores (four genera, 21 species). The species of
Glomus were most commonly (47.6% of all observations) found, but the species of Gigaspora (about
4.8% of all observations) occurred infrequently or rarely rather than the species of the other genera.
The most common arbuscular mycorrhizal species at nine locations were Acaulospora laevis and
Glomus laminated spores cf. macrocarpus var. macrocarpus. All of nineteeen legume plant species
collected were found to be associated with the arbuscular mycorrhizal fungi. Cassia mimosoides
var. nomame and Kummerowia striata in legume plants had the great frequency of arbuscular mycor-
rhizal fungi associated with their roots. The number of isolated spores were ranged from 0.3 to
10.0 spores per 10g of soil. The species diversity of arbuscular mycorrhizal spores at the disturbed
areas were calculated to be bigger than those in the natural vegetation areas.
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Fig. 1. Soil sample sites for the isolation of arbusculr
mycorrhizal fungi from leguminous plants; A: Yoeng-
dok-gun, Kyoengbuk, B: Uljin-gun, Kyongbuk, C: Pu-
nggi-gun, Kyoengbuk, D: Joongwon-gun, Chungbuk,
E: Chungwon-gun, F: Chungwon-gun, Chungbuk, G:
Chungwon-gun, Chungbuk, H: Yongin-gun, Koenggi-
do, I: Kimchun-gun, Koengbuk, J: Chilkog-gun, Koe-
ngbuk, and K: Namwon-gun, Chonbuk.
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Table 1. The leguminous plants for the arbuscular mycorrhizal fungi collected.

Leguminous plants

Sitee
Scientific name Korean name
Cassino mimosoides 2= A B FH
Kummerowia striata wE5E A C D1
Sophora flavescens At B, H
Lespedeza cunneata o] B, E
Vicia unijuga vejuE B
Glycine soga =% B, G, H
Lespedeza bicolor A2 B,EF]
Indigofera kirilowii wn] Rl H
Lespedeza chjisanensts 2] AL 2] K
Desmodivm oxyphyllum T Exo 7ag C
Trifolium repense IderE CEHI
Vicia amoena ZAVE C
Pueraria thunbergiana 3 E FH]J
Robinia pseudo-accasta S} AR E, F,H]J
Vigna vexillata =55 E
Vigna sinensis A8 G
Phaseolus angularis Z H
Amphicarpaea edgeworthii AZ H
Albizzia julibrissin AU H

*The marks are the same sites that Fig. 1 indicates the places on a map.
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AHeEe AAHAlbizzia julibrissin)E A 3 81
Aol st on EXX(Vigna vexillata), 55
(Vigna sinensis), E(Phaseolus angularis), " 3(Am-
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Table 2. Arbuscular mycorrhizal fungi identified from the soils of leguminous plants.

Species Site’ Reference
A|B|C|D|E|F|G|H|T]|J]|K
Acaulospora
elegans 0 0 Ahn ef al. (1992)
laevis 0 0 0 0 0 Koh & Lee (1984)
scrobiculata 0 Eum & Lee (1990)
spinosa 0 0 0 Lee et al. (1991)
undulata 0 |Ahn ef al. (1992)
sp 0 Ahn et al. (1992)
Gigaspora
margarita 0 0 040 0 0 0 {Eum & Lee (1990)
Glomus
albidum 0 0 0 |Eum & Lee (1990)
caledonium 0 0 0 Lee et al. (1991)
glomerulatum Lee et al. (1991)
laminated” O[O0 0|0]O 00/ 0| 0/ O (Ahn e al. (1992)
pulvinatum Eum & Lee (1990)
rubiforme 0 0 0| 0| 0 {Koo et al. (1992)
scintillans 0 0 Ahn et al. (1992)
tortuosum 0 0 Lee et al. (1991)
WUM 1+3 0 0 0 0 Ahn et al. (1992)
Sp Ahn et al. (1992)
Scutellospora
calospora 010 0 |Lee et al. (1991)
heterogama 0 0 Ka et al. (1990b)
verrucosa 0|01 0 0 Ahn et al. (1992)
sp 0 0 0 0 0 |Ahn et al (1992)

“The abridged name of spores is G. laminated spores cf. macrocarpus var. macrocarpus Hall
*The marks are the same sites that Fig. 1 idicates the places on the map.
¢Zero indicate, the site isolated arbuscular mycorrhizal spores.
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Table 3. The ralative incidence of four genera of ar-
buscular mycorrhizal fungi collected from nine re-
gions in South Korea.

Table 4. The relative incidences and diversity indices
of the 18 species of VA mycorrhizal fungi collected
from four provinces.

Genera Tiorf(:;l:3 nst;i)fei;:i;es Inc(i(tyl;bnce
Glomus 10(26y 47.6%
Acaulospora 6(9) 28.6%
Scutellospora 4Q10) 19.0%
Gigaspora 14 4.8%
Total 21(49) 100%

“Numbers of species identified in this experiment
(Numbers of specis identified in Korea).

*Total observation for all species in a genus divided
by all species.

spores cf. macrocarpus var. macrocarpus= FAFE
2 F LTS} 84.6%% 7MY 24T, A laeviss
47.7%4) 2ENEE B4ch §) F gz Te
tFA AF M 27 231, 2329 £ e B
McKTable 4). =3+ $j9] F £ @ 29 T3
AEd FAEE 4 4 dcKTable 5). F £9
T5E= 27 077, 0.8824 vlwA w4 ¥
HI USE ¥

0.922 714 #7) viebdt(Table 4). 1 ¢) B4
A 2HNEE Bl 22 A scrobiculata, Gi. mar-
garita, G. rubiforme, G. WUM+3, S. verrucosa®
vepdtiTable 2, Ahn et al., 1992). 29} uhddl),
& A el At BAEGQ e o E A A L=
A ke 252 A undulata(FA18)4F 800 m A J-x}
), A sp.G-F-E71E), G. glomerulatum(3 Q-
), G. pulvinatum(ZATE-o17X o}, &), G. sp.(A
2|4 1000 m-#2)o)1 AL, A elegans(§-2], LT
AR, G. tortuosum R G scintillans= w+ 5
Aol A tF ek 53] E, F, GAAFE 3
), HAY(H7 1= 49, KAQR@HE 497 A=
Al A= 9~11%9] the] YAF o] £x3lx
el A= cKTable 2,3, 4).

ZoA SN YHEE HNEEE B T4 E
9 FolA WA= E WAFEFY 2L A laevis,
A. scrobiculata, G. albidum, G. laminated spores
cf. macrocarpus var. macrocarpus R G. rubiforme =
Jebdtl 53] A lgevis®} G. lamainated spores
cf. macrocarpus var. macrocarpus FAQJIY RE
FHAEANA FTEHoE wAHY) olE F&

Total No.ofsoil Incidence Diversity index’
Species —_—
samples observed (%Y H' E’

Acaulospora

elegans 2 31 069 100
laevis 31 47.7 232 088
scrobiculata 6 9.2 0.78 048
spinosa 5 7.7 057 041
undulata 1 15

Gigaspora

margarita 14 215 184 089
Glomus

albidum 7 10.8 178 092
caledonium 5 7.7 093 085
glomerulatum 1 15 0
laminateda® 55 84.6 231 0.77
pulvinatum 3 46 059 085
rubiforme 8 12.3 141 0.79
scintillana 2 31 0

tortuosum 2 31 054 078
WUM 1+3 6 9.2 1.39 0.78
Scutellospora

calospora 4 6.2 093 085
heterogama 5 7.7 141  0.88
verrucosa 5 7.7 104 075

“Percentage of occurred individual species to total soil
samples, 65 soils.

*H'(=Shannon’s index): species diversity, E': evenness
index (see method)

‘laminated spore cf. macrocarpus var. macrocarpus

W W] FAAER T AR Vel
29} vkl A undulata, A. sp., G. glomerulatum,
G. scintillanas, G. sp-& 21E% A 2|4t #2)(Lespe-
deza chiisanensis), BE71%, &, 52 AE3 £
ogut 77k =gA BE=EcHTable 5). A dle-
gans= E7EF AAUYFANA G pulvinatum-e-
3} oAATF- A, G. tortuosum-& EF} w5
9 F AEeAT 47 A%, olEL 4
Zto] o} A o] ol 5 A A4 dAE )
o2 ¢ B, G caledonium ) 73-9-= AZ, v S=,
324, veE(Vicia unijuga)| X L@=E o],



209

Ahn, Lee and Lee: Ecology, Arbuscular Mycorrhizal Fungi Leguminous Plants

‘sndpoosripwe “IeA sndpoowpue Jo salods pajeurt
ds ‘y=ds pue ‘Dmpun=pun

‘I3unj [eZIYyJ1004W IB[NOSNQIE pUnoj sjueid snouwtwungs| 9y,

ds=ds puB DSOINAIA =40 DUWDTOLE)2Y = J2Y Daodsopr =102 ‘Daodso)amog Jo sd1ds [EZIYLIoDAW  IR[NISNgIy,

DpuvSivu pLogdsoSie) Jo steoads [BZIY1I0DAUW JIR[NISNGIY,

ds=ds pue ‘C+TNNM D=INNM WNSONL0]=40] ‘SUDJLIUIIS=1IS Qu0figni = qne wnppuiaing=mg
] =B ‘WHIDINAIMOLT = 01F ‘WNIUOPIIDI=[DD “WRPIGID=q]D SHUOD JO $1903ds  [RZIII0dAW JR[nasnqgIy,

DSOUIJS = 1S ‘DIDININQOLIS = AIS SIAID] = oD] ‘SupSapp=2ajp ‘vaodsoprpop Jo $9109ds [EZIYIIOIAW TR[MISNAIY,

IT

+ +
+ o+ 4+ o+

l_]
+

+

iT
+

+ o+ o+ o+ o+

e s

+ +

+

+ + wssLqynl mzzqry

uYLoMmaSps DIDGDIYGULY

+ + SUDINSUY SNjoasvYJ

+ sisuanis vusig
+ + o+ R
DISDIID-OPNISE DIUIQOY

DUDLSAIQUAY] DIADAINT

YOS DUIOWD DIJIA

+ 2SUIGaL WNIOfIL],

N ygaxo wnipousacy

+ 4+ + 4+

+ SISUUDSIYD DZPaGSaT

+ 1MOJI4LY DAOTIPUT
+ + 40§021q D2oPadsyT

+ +  + p30s U149
pInftun DIIA

+ vIwIUUND DIIPIGSTT

+ + su20s2av)f vroygos
+ + o+ DIDIAIS DINOAIUMN]

+

+ + bt sopyosouu ISSn)

«ds 4za oy po avw A5 INOM

40}

8

gne md wop 05

2

gw ds pun s 428w 9P
juerd 3soH

DA04S01)2IN08 19

SHWOLD

LDA0GSOMDIY

sjuepd snourum3a] dy) jo sojdwes 108 Y} WOy PIFIIAL0d Buny [eZIg1I00AUl JB[NOSNAIY °¢ d[qEL



210 Kor. ] Mycol. Vol. 20, No. 3, 1992

o]Eo] T AP A L2A WHF Fo] opx
72e A G| s FHAEd A HAE gl v Table
2,5). 19 g8 99 FINEF AE WEE
H, A SdME 8~12F9 gt AT Tol
wtA = g cHTable 5).

YT IXEE YT FHAEe] #e
FHEY 10g% Vehbs WATETE 4 A9
EANE E vwsld Table 63 2t} Acaulos-

pora, Gigaspora® 2 Glomus-2 7452 gF-3%
o] Bk 10g3rol] EAEo] 107 wlgto] AL, Scutel-
losporasr8) 74322 57) n|uto 2 ehydri(Table 6).
A. laevis, G. laminated spores cf. macrocarpus var:
macrocarpus, D G. rubiforme= 1 EAG7E X o
ule} o}F thekatAl A= EAEE W=t
o} & AL A elegans, G. scintillans, G. lortuo-
sum R S. calospora Sel%icl. 53] KAG(HS

Table 6. Populations of arbuscular mycorrhizal fungi counted (per 10g of the soils) and collected from soil

samples of the leguminous plants.

Frequency of mean (per 10g of soil)

Speices
0.3~1.0 1.3~5.0 53~100 103~15.0 153~200 20.3~25.0 25.0~422
Acaulospora
elegans EH’
laevis BFJK BCDEFH EGHK E K DK
scrobiculata EGHK H C
spinosa ADE H A
undulata K
sp (small) I
Gigaspora
margarita BEFHJK DFH J
Glomus
albidum GHK GH H
caledonium A BD
glomerulatum F
laminated” CFH ABCEFGHI  EFGHIK BCDF]J FH K BEH
pulvinatum F F
rubiforme ] FHJ ] I F
scintillans AD
tortuosum I
WUM 1+3 EHK DF
sp (hyaline) K
Scutellospora
calospora EFK
heterogama EJ EH
verrucosa AEH BC
sp EGJK FJK

“The name is Glomus laminated spores cf. macrocarpus var. macrocarpus Hall
*The marks are the same sites that Fig. 1 indicates the places on the map.
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Table 7. Species diversities of arbuscular mycorrhizal
fungi collected from the soils under the six different
leguminous plant roots.

Leguminous plant (Korean name) R H' E’

Cassia mimosoides var. nomame 23 0.70 0.86

G

Kummerowia striata(m|5%) 25 047 051
Lespedeza bicolor(%=)) 32 053 069
Trifolium repense( 57 E) 23 055 0.68
Pueraria thunbergiana(3)) 30 065 0.68

Robinia pseudo-accasia(o}7HAVF) 35 0.87 0.67

FAT A= 5D e A laevis, G. laminated spo-
res cf. macrocarpus var. macrocarpus® IAEH
Rzt obF #A JebytchTable 6).

ST XgH Bciekd [ 2AE 98 A4
TEHLE AT 659 FENA FHY W
Ad2Te) FhFd A5 BEFEEE Table 7

o, FHAE F Al ity AR A
E°0L‘ A A Qe WAFZFY Friek HL“-

= Table 8¢l velych 7+ FaAEolA g
LH*Bi‘{L——] Fre WA 2~3F0) il’/}%“o A
HE oM7) 087, AEL 07024 A o}
B, WiEES 04724 dsgit). #5% E e
SFEE AP Jebd o), 229 AS-E ghol
08622 7H3 =A Jebdi, WiEEL 05124
TEE7F vl 2oir) o)L WAFIFel &
FAZ EEx3hs YE7t 324 dehda gle
HHFI i) Ao A= Aoy Frlepy 7‘1
T T Ae)E Hod, A HE FEET
Aqze] zolE Mylrh ik axEEE £
T TARE 5 AFE Ao]F Roln
theFAdo] vtebtar 9leiTable 8). WAF=2] v}k
Ao By=2 B ), &3] F A B9 Eo|A R
the 2 siAq) & x|l gele] B =
243 Ao FFFG 2 o2 Xake) 1%
H, A T Bkl Friofie] Ay tiEA
vebiton, thE Table 29} 5elME T 4550
A4 vehtr] odght

Zl| 24 (cluster analysis) : 2 Ao A= A
AL ¢ A7-F BATAEA XY E 8] AT

Table 8. Species diversities of the arbuscular mycor-
rhizal fungi collected from the soils of Lespedeza chii-
sanensis in Mt. Jiri and Lespedeza bicolor in other
areas.

Areas collected” R H’ E
H, ANE 44T 2 039 056
D, F 2 AAHT 4 007 007
E, F B AT 5 019 0.12
J 3 H AZT 3 09 082
K, Z2]4k 600 m 4 048 035
K, Z &4k 700 m 4 106 077
K A2l 4t 800 m 3 097 088
K, A4t 900 m 2 045 065
K, =2)4F 1000 m 4 075 054

2Arbuscular mycorrhizal spores collected from Lespe-
deza bicolor inhabiting areas; The local areas indi-
cated at Figure 1 and the numbers indicated in
Mt. Jiri were the elavations of Mt. Jiri.

Holth. FHAE FH Bkl Al

79 59} EAled Wele g 3t EXF
”%ﬂ A3 gk 7‘]‘”‘-4 e A A 4
olt}. Fig 3& E7|E9 A¢2H, FHES
2 A" WAFZEe EAp) 5 AAEA
= 2 7#(Ludwig and Reynolds, 1988)-2 ©]&-3}o]
BAE Aolth E7ES AT 67 AHe] A
gtae) 2 oH-EZ dendgramo i ielglct.
ek Algr) o F AY A9 WAFZTY

po] AAsksld, A% A9 FF, T,

i

r_‘

1

& ofe
o
o>

o) A AL AT AAA EEA] &
A3 Ao 2 Jepdrh Fig 4= A=vr& AR
AQ(AE Y 257 Agat A2 X %o
g wliE vehd Zlelvh 2 At Ajate] 1
=7} 4AHE 650 m, 700 me A AIFT 293

gk
3 HFeE ¥4 }93.1_, cluster distance’} 54 3}HA
Holovh 3% 600 m, 800
m, 1000 meH= Xd?ﬂ ‘:}?—7‘“ viebste) A2k e
600 m, 1000 m+ o] gAY JpARFE
A, A5 T—:LJ—’\}S’Jr Zbzb Zre @ RS A}
Ack, oA WAFZTY A EI7) TxEo
ule} cheksiA vebdg o 4 siciFig 4). vt
ol g 7oA WAFZY LEAL AH Eof
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Fig. 2. Relationships betwen Shannon’s indices (H)
and evenness (E') of arbuscular mycorrhizal fungi

found from disturbed and natural ecosystem.
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Fig. 3. Dendrogram of the six different sites of Trifo-
lium repense inhabitation as based on the flora of ar-
buscular mycorrhizal fungi found at the three diffe-
rent locations.
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Fig. 4. Dendrogram of the nine different sites of Les-
pedeza bicolor and Lespedeza chiisanensis inhabitations
as based on the flora of arbuscular mycorrhizal fungi
found at the four locations.
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