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Proton Beam Sensitivity of Basidiospore and Mycelium in Pleurotus ostreatus
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ABSTRACT: To assess the effects of proton beam on radiation sensitivity of the basidiospore and mycelium of
oyster mushroom (Pleurotus ostreatus), the D,, values and Ly, (lethal 50%) values were analysed. By the proton
beam radiation, the survival rate and germination rates increased at the dose of 10 Gy~100 Gy and then decreased
significantly over 500 Gy. L, values of basidiospore and mycelium of Pleurotus ostreatus were over 500 Gy and
400 Gy, respectively. D, values were calculated from linear regression formulae (D,, = —1/slope(b), y = a + bx)
as 750 Gy and 1,250 Gy, respectively. Based on our experiment, the optimum dose of proton beam as a mutation
source would be between from 500 Gy to 750 Gy for basidiospores and from 400 Gy to 1000 Gy for mycelium of

oyster mushroom.
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Table 1. MC-50 cyclotron irradiation condition at room tem-
perature applied

Details Value

Beam species Proton

Beam energy and current from MC-50 cyclotron 45 MeV/5 nA
Beam energy at the target 35.7MeV
dE/dx in water 1.65 keV/um
Vacuum pressure 1.19x10°° torr
Dose rate 0.786 Gy/s
Uniformity (35 mm Dia.) 92.98%

Dose 10 Gy~2 kGy
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Table 2. Germination rate of the basidiospore in Pleurotus ostreatus after proton beam radiation
Treatmemt control 10 Gy 20 Gy 50 Gy 100 Gy 200 Gy 500 Gy 1 kGy 2 kGy
Germination rate (%)  1.49 bc’ 237 b 1.36 bc 2.19 b 3.67 a 2.16 b 0.74 cd 0.01 d 0.05 d

“Values in the same line with different literal differ at Duncan’s multiple range test (P <0.05).
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Table 3. Survival rate of the mycelium in Pleurotus ostreatus after proton beam radiation

Treatment control 10 Gy 20 Gy 50 Gy 100 Gy 200 Gy
Survival rate (%) 295 b 295 b 496 a 2.55 be 275 b 1.62 cd
Treatment 400 Gy 500 Gy 750 Gy 1 kGy 2 kGy
Survival rate (%) 0.79 de 029 e 024 e 0.01 e 0.00 e

“Values in the same line with different literal differ at Duncan’s multiple
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Fig. 1. Linear regression curve of the basidiospore germination
rate in Pleurotus ostreatus after proton beam radiation.
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Fig. 2. Linear regression curve of the mycelium survival rate
in Pleurotus ostreatus after proton beam radiation.
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Table 4. Mycelium diameter of the Pleurotus ostreatus after proton beam radiation

Treatment control 10 Gy 20 Gy 50 Gy 100 Gy 200 Gy
Diameter (mm) 56.8+15.9 ab” 64.2+12.2 a 55.4+7.4 ab 49.8+6.5 abc 38.5+11.9 cde 44.5+10.2 bed
Treatment 400 Gy 500 Gy 750 Gy 1 kGy 2 kGy
Diameter (mm) 24.8+17.5 ef 32.0+17.9 de 13.0+£7.3 fg 11.549.2 fg 6.0£0.0 g

“Values in the same line with different literal differ at Duncan’s multiple range test (P < 0.05).
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Fig. 3. Microscopic view of the basidiospore and mycelium in Pleurotus ostreatus after proton beam radiation at dose 10, 50, 200,
500 Gy and 2000 Gy. Increasing dose, decreasing germination rate of basidiospore.
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