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A study on the production of arbuscular mycorrhizal fungal spores
by using the commercial fertilizers and the pot culture techniques

Lee, Sang-Sun*, Ahn-Heum Eom and Seok-Koo Lee!
Department of Biology, Graduate School, Korea National University of Education,
Chung Won Kun, Chung Puk, 363-791, and
!Habduk Girl’s Middle School, Chung Nam 343-900,

Republic of Korea

ABSTRACT: The productions of arbuscular mycorrhizal fungal(AMF) spores were observed by
adding three different commercial fertilizers on AMF inhabiting soils. Various morphological featu-
res, vesicles, arbuscles, sporulations of spore, and flower-like-structures, were also found in the
mycorrhizal roots during 80 days after transplanting. Spore prodcutions of the employed AMF
were observed to be periodically increased with the intervals of 40 days. Sorghum, green onion,
hot pepper, and wild legume plants were appeared to be a good plant for productions of AMF
and as the hest of AMF. The productions of AMF spores was inversely related to phosphate fertili-
zer, and also observed to be low in the plant pots added with whole balanced fertilizers.
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Table 1. Characteristics of five arbuscular mycorrhizal spores employed under the light microscopes®

Fungal species Size (um)® Color Subtending hyphae (um) Melzer’s reactionc
Sc. heterogama  157—300 Red bulbose/37-45 NO

Sc. verrucosa 310—490 Dark red bulbose/60-70 NO

Sc. calospora (200—) 230—290 transparent white  bulbose/25-45 Yes, red

Gi. margarita 255—510X340—410 white bulbose/45-55 Yes, red

Ac. spinosa 140—170X160—200 yellowish brown no subtending hyphae NO

“Five species of arbuscular mycorrhizae collected from the soils around the Korea National University of Educa-

tion.

"The observations under the light and dissection microscopes, 50, 128, 200, 320, and 800X
‘Reactions with Melzer's reagent: “No” indicated not reacted, and “Yes, red” reacted and turn to red color.

Table 2. Populations of Arbuscular Mycorrhizal Fu-
ngal spores in the soils A and B used for
this work®

N
Arbuscular Mycorrhizal Fungi® Number of Spores

Ac B

Scutellispora

Sc. heterogama 15+05 03102

Sc. verrucosa 05%+0.5 0°

Sc. calospora 1.0£00 0.1+0.2
Gigaspora

G1. margarita 0 0
Acaulospora

Ac. spinosa 0 0.7+ 0.6

Total 3.0+-10 11+07

“The number of arbuscular mycorrhizal spores coun-
ted in the 10 gram of soils collected around Korea
National University of Education.

P Arbuscular mycorrhizal fungi.

“Soil used in the first experiment, average of 2 repli-
cations and their standard deviation.

4Soils used in the second experiment, average of 15
replications and their standard deviation.

¢N.D means that the spores was not found.
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Fig. 1. Observations of arbuscular mycorrhizal hyphae infected in the roots of the host plants: The coiling,

compacted, intercellular hyphae in Sorghum bicolor after 20 days’ cultivation under addition of 50 pg
KH,PO,/g of soil(A, the bar representing 50 um); The intracellular vesicles in the root cells of Sorghum
bicolor after 30 days’ cultivations under addition of 200 yg KH,PO,/g of soil(B, 50 um); The penetrating
hyphae into the host root cells of Capsicum annum after 6 weeks' cultivation under addition of 0-0-
60 commercial fertilizer(C, 100 um); flower like hyphae(fl) in the plant root cells of Cassia mimosoides
after 4 weeks’ cultivation under addition of 21-17-17 fertilizer(D, X20 pm); small vesicles in the plant
root cells of Sorghum bicolor after 30 days’ cultivation under addition of 50 pg KH,PO./g of soil(E,
50 um); Sporulations of Ac. spinosa in the root cells of Allium fistulosum after 6 weeks’ cultivation
under addition of 21-17-17 fertilizer(F, 50 um); The arbuscles(—) in the plant root cells of(G, 20 um);
Internal compacted hyphae in the roots of(H, 20 um); the vesicles(y) and arbuscles(s) in the plant
roots of(l, 20 um) Cassia mimosoides under addition of 200 pg KH,PO,/g of soil after 40 days’ cultiva-
tions.
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Table 3. Observations of arbuscular mycorrhizal fungal spores and biomass and plants after 42 days’ cultivations
in the small pots

Commercial fertilizers used for this works (Amount g/pot added)

18 - 0 - 1& 21 - 17 - 17 0-0-60 N
Species® 0.1° 0.2 04 0.1 0.2 04 0.1 0.2
Sorghum  bicolor(Plants)
Sc. heterogama 10.0 24.0 5.0 16.5 5.5 35 115 75 12.0
Sc. calospora 15 2.5 2.0 1.5 0.0 0.5 15 1.0 15
Ac. spinosa 2.0 5.5 2.0 5.0 35 2.0 2.5 40 3.5
Total 13.5 320 9.0 23.0 9.0 6.0 15.5 12.5 17.0
Biomass' 2.16 7.38 12.81 8.20 11.17 20.96 1.04 049 0.71
Cassia mimosoides(Plants)
Sc. heterogama 1.0 0.5 1.5 2.0 1.5 15 6.5 1.0 2.5
Sc. calospora 0.0 0.5 0.0 2.5 1.0 0.5 1.0 0.0 1.0
Ac. spinosa 20 25 15 40 15 15 35 2.0 2.5
Total 3.0 3.5 3.0 85 40 3.5 11.0 3.0 6.0
Biomass 0.34 0.50 0.69 0.40 0.42 0.57 0.34 0.40 0.28
Allium  fistulosum(Plants)
Sc. heterogama 2.0 1.5 0.5 5.0 4.0 0.5 4.0 2.5 7.5
Sc. calospora 7.0 35 1.0 45 2.0 0.0 0.0 4.0 3.5
Ac. spinosa 3.5 2.0 6.0 2.0 1.0 3.0 3.0 1.0 4.5
Total 125 7.0 75 115 7.0 35 70 75 15.5
Biomass 0.35 0.28 0.34 0.29 0.33 041 0.08 0.08 0.08
Capsicum annuum(Plants)
Sc. heterogama 5.0 4.5 4.0 6.0 1.0 1.5 5.5 1.5 2.0
Sc. calospora 45 3.0 1.0 75 0.5 0.0 15 4.0 1.0
Ac. spinosa 2.5 3.0 3.0 2.5 2.0 3.5 2.5 3.0 2.0
Total 12.0 10.5 8.0 16.0 35 5.0 9.5 8.5 5.0
Biomass 0.57 0.70 0.80 0.71 0.89 0.93 0.09 0.10 0.12

2Spore productions of Aburscular mycorrhizal fungi on the plants.

®The populations of arbuscular mycorrhizal spores first counted before planting.

“The kind of fertilizers commercially used by “N-P-K” and see the Materials and Methods in detail
“No fertilizer treatments.

¢The grams of fertilizer per 400 g soil sprayed by the water containing the fertilizer.

‘The grams per individual host plants.
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Fig. 2. Production percentages of arbuscular mycor-
rhizal spores on the different concentrations
of 50(open circles) or 200 pg(closed circles)
KH,PO./g of soil artificially provided under
the pot cultures of Sorghum bicolor.
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S. bicolor C. mimosoides

Productions of AMF spores with different fertilizers  Productions of AMF spores with different fertilizers

C. annuum A. fistulosum

Productions of AMF spores with different fertitizers — productions of AMF spores with different fertilizers

Fig. 3. The spore productions of arbuscular mycorrhizal spores on the different pot cultures of four plants
with additons of three different commercial fertilizers(18-0-18, 21-17-17, 0-0-60) at the different levels(0.1
g, 0.2 g 04 g per pot added) after two, four and six weeks cultivations.

FALSA S AHese 2 PolW L ohg Net K
o 2 vepydrl 5] A 478 2 FAE
g W owlge FFel BAle] ArEed wA v
= g)ei(Table 3). =&, N4, P(l4ag), K dyen o Z7ixe vl5E A ¢ X=

HIY) AEFY A3 FolA] A e B roy 2} =9tvkFig. 3 and Table 3). ZE w84 &

A

del sy skl EAzAel eAEE A%
a2 gAsgon, 7 thgol AEH

59 ¥Eo| 7 BRI} Fe AL

oA



180 THE KOREAN JOURNAL OF MYCOLOGY, 22(2), 1994

%k 400 g & 02 g o] A& Au)§F FENME 257 9}
vlaa] A F7tER] ke oz PEEe 1Tk
ulg¢] oA H4HE R gckFig 3). 53], 18-0-8 ]
B} 0-060 v]89 FTE 02g o]AS AMZ FE
oA EAZF7PL AAEE Aoz Hol, N9t K=
FFEd A FA2HE QA #assdckFig 3).
67 E 18-0-18 HIE FXE 02gdlA FalE2o)
o g dehgtow, HEE AmElR] ¥ XE
o] A B} of Fulvt B-& Zx4¢itHFig. 3). o124
Arw koA 3} S48 A stx|at A3
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A AraEel s 2AF FEE) gl Udx7)
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