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Germination properties of Wheat and Barley Exposed
to Gamma Irradiation

Kyeong-Nam Oh, Kyeung-Eun Kim, and Jae-Seung Yang'
Detection Lab. of Iradiated Food, Korea Atomic Energy Research Institute, Taefon 305-353, Korea

Abstract — A 5-day germination test is applicable to detect biological changes in irradiated wheat and barley at low
doses. Seeds were irradiated at below 0.5 kGy, husked and placed on distilled water-moistend filter paper in a
covered Petri-dish. Water was supplied everyday. To evaluate the growth rate, the length of shoots and roots was
measured during germination. In wheat, the shoots of all samples grew well during S days, but the shoot length and
the daily growth extent decreased with increasing doses. The roots of non-irradiated wheat showed the highest daily
growth extent during 5 days and the root length was over 20 mm at 3rd day. In barley, the growth of shoots and roots
was retarded at 0.3 kGy or more after 3 days. It was concluded that if the root length was 20mm or longer within
3 days, wheat and barley were identified as non-irradiated. The germination test was proved a promising screening
method for the detection of irradiated wheat and barley.
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Fig. 1. Effect of gamma irradiation on growth curve of
wheats without husks.
a : shoot, b : root
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Table 1. Shoot length* of wheat gamma irradiated at various doses

(unit : mm)
Irradiation dose Germination period (day)
(kGy) 1 2 3 4 5
0 AB().250 + 0.056a A5.983 +0.400a 213967+ 0.980b  *P24.61741.853c  "36.746 £ 2.936d
0.1 ABO267+0.058a  *B5.717+£0410ab  “14.667+ 1.160b  “27350+2.166c  “40.733 £3.051d
0.2 80367 £0.095a  *P4.867+0.486ab *P11.500+1.237b  B22.567+2.445¢c  B33.367 +3.660d
0.3 A0.083+0.036a  %4350+0.292ab  B9.783+0.807b  "19.450+1.840c  529.450 +2.697d
0.4 20.117 £ 0.042a €3.417+0331a ©7.033 + 0.769 ©9.867 + 1.028b B13.600 + 1.529¢
0.5 20.117 + 0.059a 3350+ 0.327b €6.200 + 0.740b ©9.450 £ 0.947¢ 512400 £ 1.268¢
*Mean value and standard error of shoot length.
*“Means with different superscripts in the same row differ significantly (p<0.05).
*“Means with different superscripts in the same column differ significantly (p<0.05).
Table 2. Root length* of wheat gamma irradiated at various doses
(unit : mm)
Irradiation dose Germination period (day)
(kGy) 1 2 3 4 5
0 f0.833+0.143a  “16.683+0.104b  #20.217% 1.296bc  “B21.883: 1.456c  “24.483 % 1.598¢
0.1 *0.783 £ 0.145a A16.100+ 1.071b 220,700+ 1.410bc  *23317+ 1.444cd  %26.167 +1.523d
0.2 208170159  B12.167+1.123b  BC14.300+ 1.264bc  16.400+ 1.433bc  B18.017+ 1.437¢
0.3 B0.250 + 0.066a B11.283+0.760b  B15.033+1.010bc  P€17.350% 1.191cd  ®19.067 + 1.340d
0.4 50.267 + 0.089a B8.683+0.718  ©10.333£0.819bc  P11.350+0.971bc  “12.067 + 1.068c
0.5 50.217 + 0.068a BR.750+0.724b  ©10.100+0.775bc  P10.767 £ 0.807bc  ©11.583 £ 0.858¢

*Mean value and standard error of root length.

*dMeans with different superscripts in the same row differ significantly (p<0.05).
“PMeans with different superseripts in the same column differ significantly (p<0.05).
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Fig. 2. Comparison of the daily growth extent of wheats
depending on irradiation dose.
a : shoot, b : root.
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Table 3. Shoot length* of barley gamma irradiated at various doses
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Days from sowing

Fig. 3. Effect of gamma irradiation on growth curve of
barleys without husks.
a : shoot, b : root
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(unit : mm)
Irradiation dose Germination period (day)
(kGy) 1 2 3 4 5

0 40.300 + 0.069a 29550+ 0.686b  “P23.467+1.663c “P40.850£2.759d  "56.950 + 3.786¢
0.1 20217 + 0.068a 29467 £0.776b  B23467+1.774c  “40.117+3.049d  "56.767 + 3.826¢
0.2 40.500 + 0.102a A10233+£0.732b 224750+ 1496c  “42.783+2.491d  456.883 £ 3.169%
0.3 40.300 + 0.068a 49433+ 0.6290  “BC19.283+ 1296c B32467+2.307d  543.450+3.105¢
0.4 20.400 + 0.076a 29533+ 0488b  BC18.750+ 1.149c  €30.867+2.084d  P41217+3.095¢
0.5 20.300 + 0.072a 49383 + 0.522b €17267+£0823¢  “28.133£1.640d  °37.300+ 2.408e

*Mean value and standard error of shoot length.

*IMeans with different superscripts in the same row differ significantly (p<0.05).
ACMeans with different superscripts in the same column differ significantly (p<0.05).
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Table 4. Root length* of barley gamma irradiated at various doses
(unit : mm)
Irradiation dose Germination period (day)
(kGy) | 2 3 4 5

0 A0.967+0.190a  *12.650+1.096b  "19.583+ 1.688c  *23.783 £ 1.856cd  *27.117 + 1.948d

0.1 A1.083+0.178a  “B11.383+8277b 19317+ 1.703¢  “24.833+1.945¢cd  *28.967 +2.081d

0.2 B2067+0.234a  “P10.150+ 1.123b  2P18.617+1.391c ©23.250+1.433c¢d  "26.417+ 1.914d

0.3 AB1 617 £ 0.234a Bg967+0.654b  5€13.833+1.049¢ P15.167+ 1.202¢c  216.600 + 1.296¢

0.4 AB1650+ 0206  P8.833+0.632b 13850+ 1.164c B16.483+ 1.455¢c  P18.183 +1.557¢

0.5 AB1 800+ 0.236a 28700+ 5.133b €11.867£0.754c  ®13.700+0.969cd  B15.217+ 1.071d

*Mean value and standard error of root length.
*4Means with different superscripts in the same row differ significantly (p<0.05).
*CMeans with different superscripts in the same column differ significantly (p<0.05).
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Comparison of the daily growth extent of barley
depending on irradiation dose.

a : shoot, b : root.
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