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ABSTRACT

The purpose of this study is to compare of growth and chlorophyl between old-barley seed (OBS, 2019) and
New-barley seed (NBS, 2020) exposed by X-ray. After germination the OBS and NBS, experimental group was
exposed by 30 Gy X-ray using linear accelerator (Clinac IS, VERIAN, USA), by 6 MV X-ray, SSD 100 cm, 18
x 10 cm?, 600 MU/min. Length was measured every day until 9th day, and chlorophyl was analyzed using
spectrophotometer(uv-1800, shimadzu, japan) after measuring weight in 9th day. Data analysis was performed the
Independent T-test using SPSS ver 26.0(Chicago, IL, USA). NBS grow more faster than OBS in control group,
but OBS grow more faster than NBS in experimental group. Length of control group was longer significantly
every day than that of experimental group in OBS. NBS weighted more than OBS in control group, but OBS
weighted more than NBS in experimental group. In comparing chlorophyl density, NBS high more than OBS in
control group as well as experimental group. Growth and weight of OBS was effected more those than NBS by
X-ray, but NBS in chlorophyl by X-ray. It is expected to be used as basic data for future X-ray research in

barley seed.
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II. MATERIALS AND METHODS
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Fig. 1. (a) sprouted barley in control and experimental

group, (b) X-ray exposing by linear accelerator (Clinac
IS, VERIAN, USA)
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II. RESULTS

1. 2L AFLdAA F2ree Ane A9
Z7]4do] v
X2 A F 4L9ATE 9d A 7HA] EVHolE
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Table 1. Length comparison between OBS and NBS in post-seed germination group

Duration after irradiation (day) [unit: cm]
Group 4 6 7 8 9
M(SE) P M(SE) P M(SE) P M(SE) P M(SE) P M(SE) P
OBS 7.27 8.45 9.24 10.09 10.30 10.03
0.31) 0.37) (0.44) (0.48) (0.50) (0.74)
CG 0.004 <0.001 <0.001 <0.001 <0.001 <0.001
NBS 9.12 11.11 12.71 13.85 14.72 14.75
(0.52) (0.53) (0.60) (0.63) (0.59) (0.63)
OBS 5.18 5.92 6.59 7.49 7.43 7.45
0.51) (0.56) (0.62) (0.66) (0.66) (0.66)
EG <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
NBS 1.72 2.00 227 2.52 2.65 2.77
0.21) (0.25) 0.27) 0.29) (0.28) (0.29)

M = mean, SE = standard error, CG = control group, EG = experimental group, OBS = old-barley seed, 2019;

NBS = New-barley seed, 2020. P = p-value. P-value was calculated by Independent T-test.
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Table 2. Length comparison between Control group and Experimental group in OBS or NBS

Duration after irradiation (day) [unit: cm]
Group 4 5 6 7 8 9
M(SE) P M(SE) P M(SE) P M(SE) P M(SE) P M(SE) P
cG 7.27 8.45 9.24 10.09 10.30 10.03
(0.31) (0.37) (0.44) (0.43) (0.50) (0.74)
OBS 0.007 0.003 0.006 0.008 0.007 0.042
EG 5.18 5.92 6.59 7.49 7.43 7.45
(0.51) (0.56) (0.62) (0.66) (0.66) (0.66)
cG 9.12 11.33 12.71 13.85 14.72 14.75
(0.52) (0.51) (0.60) (0.63) (0.59) (0.63)
NBS <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
EG 1.72 2.00 2.27 2.52 2.65 2.77
0.21) (0.25) (0.27) (0.29) (0.28) (0.29)

M = mean, SE = standard error, CG = control group, EG = experimental group, OBS = old-barley seed, 2019;
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XA AL 5 9dA d54 SA A FAE =
gste] vizwy AgdeA HFexel dHg
ol FAE SA3ko] Table 33 o] HuL&Fgl)
A= 1 EA SA o] E7leto] AES By s ¢
Aol i Ha2 SAGAY. dxTdHs 5
gl B due FAZE FARATHQR16 g vs.
273 g), AdTolM = H2HEle FAF dne
A Bk =4 YERETH(1.54 g vs. 0.65 g).

Table 3. Comparison of total barley’s weight between
OBS and NBS

Group OBS NBS
Control group 2.16 g 273 g
Experimental group 154 g 0.65 g

OBS=old-barley seed, 2019; NBS=New-barley seed, 2020

NBS = New- -barley seed, 2020. P = p-value. P-value was calculated by Independent T-test.
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Aol % 663 nm e PRV F&
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=9k31(0.232 vs. 0.247), A FANME HoHE B

ot AHE 7} =A LEFSTHO0.288 vs. 0.322).
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Table 4. Comparison of Chlorophyll between OBS and NBS

Control Group Experimental group

Wavelength (nm)

OBS NBS OBS NBS
663 0.900 0.948 1.100 1.225
645 0.250 0.205 0.205 0.195
630 0.225 0.195 0.200 0.195
750 0.002 0.002 0.005 0.005

Chlorophyll a (ppm) 0.232 0.247 0.288 0.322

OBS=old-barley seed, 2019; NBS=New-barley seed, 2020
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