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Table 1. Germination rate of pepper seeds irradiated with
different doses of gamma ray

Germination (%)

Cultivar Dose (Gy)
0 1 2 4 8 12 20
Kwangbok 52 84 96 87 8 90 73
Dabok 31 49 60 80 75 66 31
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Table 2. Change in Phytophthora blight severity of susceptible pepper cultivar (cv. Dabok) irradiated by gamma-ray

Dose (Gy)
Trials
0 1 2 4 8 12 20
1 4.375* 155" 3.813 4 4.563 18 3875 b 4375 155 4.250 13 4.000 6
2 4.293 14 4125 8 4872 20 3213 2 4199 11 4.777 19 4.143 10
3 4.138 9 3.643 3 4249 12 3034 1 4885 21 4378 17 4.013 7
R,=38.5 R:=15 Rs=50 R,=8 R;=47.5 Re=49 R,=23
Il1=3 1'12=3 n3=3 n4=3 n5=3 I’l6=3 Il7=3
H* ={(12/n(n+1)) TR¥/n)}—3(n+1)=15.883 > x%s. 005 = 12.59
Z Disease severity based on a scale is the same as Fig. 2.
¥ Ranking based on the disease severity.
* Statistic value was analysed by Kruskal-Wallis’s H test in non-parametric tests.
5r A Dabok:susceptible

Fig. 1. Disease development between the resistant cul-
tivar (cv. Kwangbok: upper) and the susceptible
cultivar (cv. Dabok: below) of pepper plants one
month after inoculation with zoospores of Phyto-
phthora capsici.
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Comparison of disease severity between resistant
and susceptible cultivar against Phytophthora bli-
ght on 20 days after inoculation. The seeds were
irradiated with different dose of gamma ray just
before sowing. Disease severity was estimated by
following a scale, where 0 = healthy or no symp-
tom, 1= lesion below 20% of stem, 2 = lesion to
50% of stem, 3 = wilting slightly, 4 = wilting seve-
rely, 5 =plant dead.
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Table 3. Change in Phytophthora blight severity of resistant pepper cultivar (cv. Kwangbok) treated by gamma ray

533 - d&o1-

olgdE

irradiation
Dose (Gy)
Trial
0 1 2 4 8 12 20
1 0.520* 5 0.413 2 0.608 6 0.200 1 0.648 7 1.240 19 0452 4
2 0.428 3 0.834 17 0.723 11 0.880 18 0.677 8 1.289 20 0.832 16
3 0.698 10 0.762 13 0.821 15 0.732 12 0.789 14 1.365 21 0678 9
Ri=18 Ry =32 Rs = 32 R:=31 Rs = 29 Rs = 60 Ry =29
n1=3 n2=3 Il3=3 1'14=3 n5—3 Ils=3 n7=3
H* :{(12/n(n+1)) Z(qu/nl)}—S(n+ 1)=8.589 < Xz(s_ 0.05) = 12.59

* Disease severity based on a scale is the same as Fig. 2.
¥ Ranking based on the disease severity.

* Statistic value was analysed by Kruskal-Wallis’s H test in non-parametric tests.
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Induction of Resistance against Phytophthora Blight of
Pepper by Low Dose Gamma Ray Radiation

Jae Sung Kim, Eun Kyung Lee, Jeong Young Song,!
Hong Gi Kim' and Young Bok Lee!

(Korea Atomic Energy Research Institute, Taejon 305-353, Korea,
'College of Agriculture, Chungnam National University, Taejon 305-764, Korea)

Abstract - Phytophthora blight of pepper, which is caused by Phytophthora capsici Leonian, is
not only the most destructive disease worldwide, but also difficult to control effectively. It has
been needed to have new trials for effective control to the disease. We employed radiation
hormesis of gamma ray as the new trial in the control strategy. Two cultivars, Kwangbok and
Dabok, were used to analyse whether gamma ray radiation can induce disease resistance. The
germination rate of pepper seeds was significantly enhanced by the radiation at all dose levels.
Stimulatory effect for resistance induction was found to differ between cultivars. It was confirmed
that the remarkable effect was induced in Dabok and depended on radiation dosage. Disease
resistance at 4 Gy was much higher than that of control. On the other hand, no detectable induc-
tion effect for resistance was observed in Kwangbok which was moderate resistant cultivar to
gamma ray radiation. [Hormesis, Gamma ray, Pepper, Phytophthora blight, Resistance induc-
tion].
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