THE KOREAN JOURNAL OF MYCOLOGY
Copyright © 1993 by The Korean Society of Mycology

Arbuscular LHAI#Z2 72| ZEH{0|| 28 ¢dF
OlaM* - oiokE - ol2EN . YR
sr2melcyetmcyatel MSn,

38 Hazem ¥
X5 YRlOIAKS DS ST

A study on the pot cultures of arbuscular mycorrhizal
fungi in Korea

Sang-Sun Lee,* Ahn-Heum Eom, Oun-Hack Lee' and Myoung-Kon Kim?
Department of Biology, Graduate School, Korea National University of Education,
Jeom Chon middle school in Kyoung Buk, and
zNam Won Girls' high school of Bussiness in Jeon Buk
Republic of Korea

ABSTRACT: Four plants (Sorghum bicolor, Cassia mimosoides var. nomame, Sesamum indicum and
Glycine soja) were cultivated at the pots including the soils containing arbuscular mycorrhizal fungi
and were also investigated with the colonizations and productions of arbuscular mycorrhizal fungi.
Whereas the colonizations of arbuscular mycorrhizal fungi continuously increased on the roots until
50 days, the productions of arbuscular mycorrhizal fungal speres were fluctuated with the terms
of 30 days after inoculated. This indicated that the colonizations on the roots were not correlated
with productions of arbuscular mycorrhizal fungal spores. Also, the various soils collected were
applied to this technique by using pot cultures. Out of 82 various soils collected, the spore produc-
tions of arbuscular mycorrhiaze were observed only from the 42 soils. The spores cultured under
artificial conditions were identified to 15 species with four genera. The spore proeductions of arbuscu-
lar mycorrhizal fungi using this technique would be considered to be related to the soil pH: The
spore productions were found in the low pH for the species of Acaulospora and Glomus, the those
near pH 7.6 for the species of some Glomus, Scutellospora and Gigaspora.

KEYWORDS: Pot cultures, AM, arbuscular mycorrhizae, host plants, colonizations, spore produc-
tions.
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Table 1. The lists of the various soils collected for pot cultures.

Soil Host plats Soil Host plats
No.. Sites* No. Sites
Sientific Name Korean Name Sientific Name Korean Name
1 A Lespedeza bicolor 2} 42 F Compositae =3} z}
2 A Chrysanthenum morifolium =3} 43 F Sonchus brachyotus w7} R
3 A Morus alba L 44 D Robinia pseudacacia o} 7 A
4 A Oenothera odorata abe] 2 45 D Wistaria floribunda =
5 A Arbemisia capillaris AL 2 46 G Cyperaceae (1) Al 23}
6 A unkouwn 47 G Cyperaceae(2) Az 5
7 B Lespedeza bicolor 22 48 G Lepedeza bicolor AHe]
8 B Zea mays TG 49 G Liliaseae i g}
9 B Carpinus laxiflora AJou- 50 G Polygonatum odoratum <=4
10 B Imperata cylindrica 51 H Lespedeza bicolor 2]
var. koenigii o 52 H Erigeron canadensis w2
11 B Phragmites communis(1) 7z 53 H Trifolium repens E7E
12 B Phragmites communis(2) 7)) 54 H Polyganatum odoratum 29
13 D Robinia pseudoacacia oA 55 H Gilium spurium e
14 A Trifolium repens E7ZE 56 I disporum sessile =
15 A Setaria viridis AR 57 1 Senecio integrifolius
16 A Viola mandshurica Alw]E var. spathulatus £apato]
17 E Artemisia princeps 58 1 Hepatica asiatica =59
var. orientalis(1) =3 59 G Disporum smilacinum of 71v}#
18 E Artemisia princeps 60 G * Polyganatum odoratum =4
vay. orientalis(2) % 61 G Erygeron annuus Mz
19 E Artemisia princeps 62 G Lespedeza bicolor e
var. orientalis(3) = 63 B Iris nertschinskia B
20 E Allium tuberosum B 64 B Anthaes rosea HA$E
21 E Capsicum annuum 2 65 B Desmodium oxyphyllum EEEoZae
22 E Poncirus trifliata ez 5 66 B not identified
23 E Zea mays S5 67 B Sonchus asper A E
24 E Lespedeza bicolor(1) x}2 68 B Stachys riederi
25 E Lespedeza bicolor(2) #}z) var. japonica AZE
26 E Phragmites comunis 7 69 B Capsella bursa-pastoris Yol
27 E Zoysia japonica ig=| 70 B Lindernia micratha =3
28 E Dwyopteria pacifica Z A v 32 71 B Glycine soja =z
29 E Elacagnus umbellata B 72 B Cirsium setidens 29734
30 F Sedum oryzifolium w43} 73 B Robinia pseudoacacia o} 7 A -
31 F Lepidium runderale u]-Zyo) 74 B Crysanthemum linease 7124 =
32 F Zoysia japonica = 75 B Trifolium repens 7=
33 F Agropyron tsukushiense(l) A 76 B Cosmos bipinnatus el > Fal
34 F Agropyron tsukushiense(2) ik 77 B Kummerowia striata 5=
35 F Gramineae w3 78 B Filifolium sibiricum Al
36 F Cyperaceae(l) Az 79 B Lespedeza bicolor 2z
37 F Cyperaceae(2) Abz 3} 80 B Cenothera odorats o]
38 F Cyperaceae(3) Az} 81 B Artemisia princeps
39 F Commelina communis =274n) var. ovientals =2
40 F Ixeris dentata 217 82 B Smilax china vl
41 F Sedum sarmentosum e

“The sites were indicated at Fig. 1.
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Fig. 1. Soil sampling sites for pot culture of arbuscu-
lar mycorrhizae: A; Munkyeong, Kyeongbuk, B; Jeo-
mchon, Kyeongbuk, C; Kongju, Chungnam, D; Nam-
won, Cheonbuk, E; Jecheon, Chungbuk, F; Hongdo,
Kyeongnam, G; Mt. Sokri, Chunbuk, H; Mt. Minjuji,
Chungbuk, I; Chilgok, Kyeongbuk, Seoul.
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Fig. 2. Colonization rates of arbuscular mycorrhizal
roots infected at different times for four host plants;
(-0-) Glycine soja, (-¥-) Sorghum bicolor, (-A-) Cassia
mimosoides, (-<-) Seasamum indicum.
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Table 2. Species of Arbuscular Mycorrhizal Fungi found from the used soil (original) and Productions of spores
sieved at the various days after inoculated with the above soils.

Numbers of spores per soil 10 g° of the species of

Days harvested

After inoculated Ac. laevis Ac. spinosa Ac. spp. Sc. hetevogama
Originals 79+21 29+ 06 58+ 18 100
Glycine soja
30 days 9.9+ 1.25 4.4+ 152 13.0+£224 - 2.2+ 220
40 days 55+ 0.70 24+0.83 49+ 0.84. 1.3+ 1.30
50 days 7.9+ 1.00 3.7+ 1.28 50% 0.86 2.2+ 220
Sorghum  bicolor
30 days 112+ 142 6.7+ 231 112+ 1.93 3.3+£3.30
40 days 6.0+ 0.76 2.5+ 0.86 54+ 093 2.7+ 270
50 days 82+ 1.04 49+ 1.69 4.8+ 0.83 2.9+ 290
Cassia mimosoides
30 days 245+ 3.10 9.9+ 341 8.0+ 138 4.0+ 4.00
40 days 11.0+ 1.39 7.5% 2.59 4.7+t 0.81 24+ 240
50 days 138+ 1.75 7.5+ 2.59 7.2+ 1.24 4.0+ 4.00
Sesamum  indicum
30 days 174+ 2.20 721248 65+t 1.12 3.2+ 3.20
40 days 11.0+1.39 3.7+ 1.28 2.9% 0.50 3.2+ 3.20
50 days 145+ 1.84 8.0+ 276 42+ 0.72 3.9+ 3.80

“Averages of Six replications.



44 THE KOREAN JOURNAL OF MYCOLOGY, 21(1), 1993

Table 3. Arbuscular Mycortrhizal fungi collected th-
rough pot cultures.

Species Soil Nos Reference
Acaulospora
A. leavis 19,24,25,26,27,30,59
A. longula 57
A. morrowea 51
A. rugosa 29,37,40,41,42 43
46,48
A. scrobiculata 14 Ka et 2l.(1990)
Gigaspora
G. margarita  11,21,30,33,34,35, Eomé& Lee(1990)
36,37,38,39,40,41,42
Glomus
G. albidum 33 Eom& Lee(1990)
G. clarum 41 Eomé& Lee(1990)
G. deserticola 36
G. etunicatum  14,31,64 Lee et al.(1991)
G. facundisporum 4.6
G. occultum 7,10,16,54,67 Eomé& Lee(1989)
G. scintillans 12
G. sp A’ 17
G. sp B 53
G. sp C 58
G. sp D* 81-
Sclerosystis
S. rubiformis  60,66,79 Eom et al.(1991)
Scutellospora
S. pellucida 10 Kaet 2l (1990a)

“Soil No. was indicated at table 1.
’not identified as based on the keys published until
now.
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Table 4. Numbers of arbuscular mycorrhizal spores collected and produced through pot cultures.

Soil AM fungi Spore numbers per 10g soil’ soil
No* pH
Sb Gs Cm Si Af
1 not found 0 0 0 - — 7.5
2 not found 0 0 0 - — 7.7
3 not found 0 0 0 - - 8.7
4 Gl facundisporum 7 52 0 - - 8.0
5 not found 0 0 0 — - 7.3
6 Gl. facundisporum 0 104 0 - - 7.6
7 Gl. occultum - 45 - - - 7.6
8 not found 0 — — - 75
9 not found 0 — — — 74
10 Gl occultum, 10 9 - - 73
Scu. pellucida 2 0 — - -
11 Gl margarita - 3 - - - 7.3
12 Gl scintillansis - 207 — - - 72
13 not found - 0 - — - 7.8
14 A. scobiculats 17 16 12 - - 7.6
Gl etunicatum 139 124 35 - -
15 not found 0 0 0 — — 7.6
16 Gl. occultum 0 17 - - — 7.7
17 Gl sp. A 15 - - - 75
18 not found U] — — - - 74
19 A. leavis 8 12 155 - - 8.5
20 not found 0 — - - 7.3
21 Gl. margarita 4 0 - - - 7.6
22 not found 0 - — — - 7.6
23 not found 0 0 0 - - 85
24 A. leavis 18 0 4 - - 6.9
25 A. leavis 153 49 27 — — 6.3
26 A. leavis 12 4 0 - 6.8
27 A. leavis 0 0 26 — — 7.7
28 not found 0 0 0 — — 8.6
29 A. rugosa 13 0 0 - - 7.0
30 Gl. margarita 47 52 - - - 6.9
A. laevis 24 0 - — -
3 Gl. etunicatum 9 1129 — - - 8.0
32 not found 0 0 - - - 7.1
33 Gl. margarita 0 22 - - -
Gl albidum 107 46 — -~ - 71
34 Gl. margarita 8 53 - — - 6.0
35 Gl. margarita 4 43 - - - 5.8
36 Gl. margarita, 0 20 - - - 7.2
Gl deserdicola 1001 363 - - -
37 Ac. rugosa 261 33 - - - 5.7
38 Gl. margarita 22 53 - - - 5.6
39 Gl margarita 1 49 - - - 6.9
40 Gl. margarita, 41 45 - - 6.0

A. rugosa 0 32 — - -

41 Gi. margarita, 0 11 - - - 5.1
A. rugosa, 0 65 - - -
GL clarum 0 48 - -
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Table 4. Continued

Soil AM fungi Spore numbers per 10g soil’ soil

No= pH

Sb Gs Cm Si Af
42 Gl. margarita, 5 4 - - - 6.0
A. rugosa 0 218 - - -

43 A. rugosa 36 13 - - - 5.9
44 not found 0 0 — — - 7.9
45 not found 0 0 0 — - 73
46 A. rugosa 0 0 76 - - 75
47 not found 0 0 0 - — 74
48 A. rugosa 263 0 38 - - 7.5
49 not found 0 0 0 - — 7.9
50 not found 0 0 0 - — 7.8
51 A. morrowea 0 0 15 23 5 5.6
52 not found 0 0 0 0 0 59
53 Gl. sp. B 82 0 34 0 11 56
54 Gl occultum 0 0 0 31 43 58
55 not found 0 0 0 0 0 6.0
56 not found 0 0 0 0 0 6.0
57 A. longula 95 0 37 138 102 5.4
58 Gl sp. C 0 0 0 0 25 5.6
59 A. leavis 0 0 22 14 25 53
60 S. rubiformis 0 0 728 53 25 54
61 not found 0 0 0 0 0 6.8
62 not found 0 0 0 0 0 53
63 not found 0 0 0 0 0 6.1
64 not found 0 0 0 0 0 6.3
65 not found 0 0 0 0 0 5.8
66 S. rubiformis 110 90 45 105 80 52
67 Gl. occultum 10 0 °0 2 2 55
68 not found 0 0 0 0 0 5.2
69 not found 0 0 0 0 0 53
70 not found 0 0 0 0 0 5.6
71 not found 0 0 0 0 0 6.9
72 not found 0 0 0 0 0 6.8
73 not found 0 0 0 0 0 6.9
74 not found 0 0 0 0 0 74
75 Gl. etunicatum 62 5 12 62 15 7.7
76 not found 0 0 0 0 0 7.5
77 not found 0 0 0 0 0 7.3
78 not found 0 0 0 0 0 7.3
79 S. rubirormis 12 13 0 9 23 51
80 not found 0 0 0 0 0 5.7
81 GlL sp D 20 11 10 29 14 5.5
82 not found 0 0 0 0 0 54

¢ Soil No. was indicated at table 1.

? Each mark indicates host plants used for pot culture: Sb: Sorghum bico lor, Gs; Glysine so ja, Cm: Cassia
momosoides, Si: Sesamum indicum, Af: Allium fistulosum Averages of three replications.
‘Mark ‘—’ indicates that the host plant was not used for pot culture.
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SPORE NUMBERS

Fig. 3. Numbers of spores :ounted at different pH
for the four genera of arbuscular mycorrhizal fungi.
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