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Measurement of Growth and Chlorophyl in Barley Exposed by X-ray
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Abstract The purpose of this study is to measure of growth and chlorophyl in barley exposed by X-ray, Barley seed
was soaked 24h duration in water, then was classified into two group; pre-seed germination group (Pre-G) or post-seed
germination group (Post-G). Also, divided as control subgroup and experimental subgroup(10Gy, 20Gy, 30Gy) in each
group. Experimental subgroups were exposed by X-ray using linear accelerator (Clinac IS, VERIAN, USA). Expose con-
dition was 6 MV X-ray, SSD 100 cm, 18x10 c¢m, 600 MU/min. Length was measured every day for 10 days and 10th day
for weight. Chlorophyl was analyzed using spectrophotometer(uv-1800, shimadzu, japan) in 10th day. Data analysis was
performed using SPSS ver 22.0(Chicago, IL, USA), ANOVA test (Dunnett _T3) between control subgroup and experimental
subgroup in group and Independent T-test between Pre-G and Post-G in subgroup. In Pre-G, length of barley was sig-
nificantly difference between control and 30Gy in 4th day (4.3 vs. 1.5, p= 0.011). Length of 30Gy was statistical differ-
ence with control(10th day; 14.4 vs. 0.3, p € 0.01), and was not in 10Gy or 20Gy in all day. In experimental subgroup,
length was shorter as increasing radiation dose. In Post-G, length of barley was not difference statistically between control
and experimental subgroup in first day, but more difference between two subgroup with increasing duration after
exposing, Length of experimental subgroup was shorter significantly compared with control in 10th day, and no sig-
nificant difference between experimental subgroup. Density of chlorophyl was increasing with increasing radiation dose in
Pre-G and Post-G, Chlorophyl density of control was lower than 30Gy; 0.26ppm in Pre-G, 0.29ppm in Post-G). Growth
and chlorophyl of barley was effected by X-ray. It is expected to be used as basic data for future radiobiological
research,
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Fig, 1. Pre-seed germination group(A) and Post-seed germination
group(B) in sprout cultivator and barley seed in circle

Fig. 2, Packing barley and X-ray exposing by linear accelerator
(Clinac 1S, VERIAN, USA)
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Fig. 3, Measurement of barley’s length (A) and total weight (B)
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Table 1, Length change after exposing X-ray in pre-seed germination group

Duration after irradiation (day) unit: cm

Group 2 - . : ; . -
Conteol (1) e <2:Z> ég) 6o o o o
i S S S v St W v SR v R
306y (r15) 02 <0236> 06" oo tor <16.'11>” <1623>

Data are expressed as mean with standard error and unit centimeter,

*pvalue 0,05, **p-value( 0,01 compared with control group after analyzing by ANOVA test (Dunnett_T3)

Table 2, Length change after exposing X-ray in post-seed germination group

Duration after irradiation (day) unit: m

Group

1 2 3 4 5 6 7 8 9 10

Control (z=15) 1.6 3.2 4.2 5.5 5.9 6.6 8.1 8.6 9.0 9.4
02 0.3) 0.3) 0.5) 0.5) 0.6) 0.7) 0.8) 0.9) 0.9

17 2.8 3.6 43 47 49 52 52 52 53

106y (=15 0.2) ©0.3) (0.4) ©.5) 0.5) ©0.6) 0.6) 0.6) 0.5 ©.5)"
17 25 2.9 33 3.4 3.4 35 36 37 37

06y @15 ) 0.2) 02 02 02 02 02 02 03 03
2.0 3.0 3.4 3.7 3.6 3.6 37 38 3.8 3.8

NGy F5 0 0 02 02 02 02 02 02 02 02

Data are expressed as mean with standard error and unit centimeter,

*pvalue 0,05, *p-value( 0.01 compared with control group after analyzing by ANOVA test (Dunnett_T3)
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Fig. 5. Length comparison between pre and post-seed germination according to duration after exposing X-ray in group, Statistical
analysis was performed by Independent T-test,
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Table 3, Total amount of barley’'s weight according to radiation dose by exposing X-ray

Group Pre-seed germination group Post-seed germination group
Control 2232 g 1.360 g
10 Gy 2712 g 0.997 g
20 Gy 2252 g 0.813 g
30 Gy 1.560 g 0.904 g

Table 4, Chlorophyll a measurement according to radiation dose by exposing X-ray

Pre-seed germination group Post-seed germination group
Wavelength (nm)

Control 10Gy 20Gy 30Gy Control 10Gy 20Gy 30Gy

6063 0.550 0.521 0.594 1.396 0.801 0.981 1,11 1.438

645 0.213 0.225 0.229 0.528 0.298 0.367 0.417 0.537

630 0.116 0.142 0.125 0.288 0.159 0.2 0.23 0.293

750 0.003 0.033 0.002 -0.001 -0.008 -0.003 0.002 -0.003
Chlorophyll a (ppm) 0.17 0.16 0.19 0.43 0.25 0.30 0.35 0.44
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