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Solid Culture of Phosphate-solubilizing Fungus, Penicillium sp. PS-113. Kang, Sun-Chul* and
Myoung-Chul Chei. Department of Biotechnology. College of Engineering, Taegu University,
Kyungsan, Kyungbook 712-714, Korea—~ A fungus, Penicillium sp. PS-113, isolated from soil show-
ed the high phosphate-solubilizing activity in potato dextrose broth-rock phosphate to produce free
phosphates to the culture broth with the concentrations of 585 ppm against rock phosphate. In this
medium, the optimum temperature and initial pH to solubilize rock phosphate were 30C and pH 7.5,
respectively. In order to make the mass production of the conidia from this fungus, we cultured it on
various solid-based media like barley, corn, wheat, rice, rice bran, and compost. As a result, the fungus
highly produced conidia ranging from 2.1 to 5.1x 10’ conidia/g - media on these solid media except
compost-based medium, which was 10 times less than others. Effects of inoculation of the phosphate-
solubilizing fungus as a biofertilizer were studied in perlite-based pot cropped with Zea mays Suwon
19. Inoculation of Penicillium sp. PS-113 increased in plant height (1.4 times), plant weight (5.2~8.1
times) and root length (1.1~1.2 times) at 60-day cultivation, compared to Hogland solution either with-
out NH.H,PO, or displaced NH,H,PO, to powdered rock phosphate, a phosphorus source for plant growth.
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Fig. 1. Changes of free phosphate concentrations during the
cultivation of Penicillium sp. PS-113 at various temperatures

with time courses.
o0, 25T, —®; 30T, V—V; 37C.

Soup CULTURE OF PHOSPHATE-soLUBILIZING FUNGUS 3

600

500

400

300

200

Free phosphate (ppm)

100

0 T T T
0 2 4 6 8

Culture time (days)

Fig. 2. Changes of free phosphate concentrations during the
cultivation of Penicillium sp. PS-113 at various initial pHs
with time courses.

w—¥; pH 6.0, O—O; pH 6.5, V—V; pH 7.0, —@; pH 7.5.
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Fig. 3. Conidial numbers of Penicillium sp. PS-113 culturing

on rice-cooked solid media at various humidities.

Symbols denote O—O; 40% humidity, ®—@; 50% humidity and
V—V; 60% humidity.
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Fig. 4. Conidial numbers of Penicillium sp. PS-113 culturing
on barley-based solid media at various humidities.

Symbols denote O—0O; 40% humidity, @—@; 50% humidity and
V—7; 60% humidity.
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Fig. 5. Conidial numbers of Penicillium sp. PS-113 culturing
on wheat-based solid media at various humidities.

Symbols denote O—O; 40% humidity, ®—®; 50% humidity and
V—7; 60% humidity.
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Fig. 6. Conidial numbers of Penicillium sp. PS-113 culturing
on corn-based solid media at various humidities.

Symbols denote O O; 40% humidity, @—@; 50% humidity and
V—=<7; 60% humidity.
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Fig. 7. Conidial numbers of Penicillium sp. PS-113 culturing
on rice bran solid media at various humidities.

Symbols denote O—0O; 40% humidity, @—@; 50% humidity and
V—V; 60% humidity.
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Fig. 8. Conidial numbers of Penicillium sp. PS-113 culturing
on compost-based solid media at various humidities.

Symbols denote O O; 40% humidity, ®—@; 50% humidity and
—V; 60% humidity.
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Fig. 9. Time-dependent height of corn (Zea mays Suwon 19)
influenced by different nutrients with or without phosphate-
solubilizing fungus as a microbial fertilizer. All data were
means of three replicate.

Symbols denote nutrients treated as followings: @—@, distilled
water; ({1, Hogland solution without NH,H,PO,; C—O, Hog-
land solution; W—W, Hogland solution displaced NH,H,PO, to
rock phosphate as a phosphorus source; —V, Hogland solu-
tion displaced NH,H,PO, to rock phosphate as a phosphorus
source and inoculated with Penicillium sp. PS-113.

A o Aakske A& Jehyioh 9 ohJ2 Hogland
LoHZo] qlatdL qlstA o g diAsta A7 HE-E
£ AEY-S w7} Hogland 422 A AR}l &
3|8 o] AAe] v A o2 Jebgth(Fig. 9). ©|
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Table 1. Wet weight (g/plant) of corn (Zea mays Suwon 19)
influenced by different nutrients with or without phosphate-
solubilizing fungus, a microbial fertilizer, after 60 day cul-
tivation

. Wet weight
Nutrient (¢/plant)
Distilled water 31
Hogland solution-NHH,PO, 5.6
Hogland solution 41.3
Hogland solution-NH,H,PO,+Rock phosphate 8.8
Hogland solution-NH,H,PO,+Rock phosphate+ 455

Penicillium sp. PS-113

All data were means of three replicate.

Table 2. Root length of corn(Zea mays Suwon 19) influenced
by different nutrients with or without phosphate-solubilizing
fungus, a microbial fertilizer, after 60 day cultivation

. Root len;
Nutrient © m/plangt;h
Distilled water 43.0
Hogland solution-NH,H,PO, 453
Hogland solution 471
Hogland solution-NH,H,PO,+Rock phosphate 50.6
Hogland solution-NH,H,PO,+Rock phosphate+ 56.9

Penicillium sp. PS-113

All data were means of three replicate.
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