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ABSTRACT

The need for crop breeding to cope with population growth and climate
change 1s increasing. Securing various genetic resources would be
essential for solving these near—future problems. However, securing
genetic resources in pseudo-cereals, such as buckwheat, has been
relatively neglected. Buckwheat is mainly consumed in Asia. In Republic
of Korea, approximately 50 % of the consumption is self—sufficient.
However, research on buckwheat breeding is limited, and artificial
irradiation-related research on buckwheat is also lacking. When exposed
to low—dose radiation, atypical in nature, the hormesis effect could be
observed in crops. This study describes the low-dose (10, 15, and 30
Gy) irradiation of buckwheat. As a result, the number of seeds harvested
per plant decreased with the low-dose radiation treatment. However, the
one—hundred-seed weight was the highest upon the 10 Gy treatment,
showing weight gain compared to the control. This result could be used

for increasing yield in buckwheat production.
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HEe A AE ey ES efdolEoltt. WS dv e (Fagopyrum
esculentum) ¢ &W|'A(Fagopy rum tataricum) T7FA 2 Yol x| aL, ©hd|E 9
B g, AdE, T 5o oprloret vl Ay, Bebd, FHA oA Al
Har e A7t wEket el Bk ol ol FolAal vHKim et al., 2020b).
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Figure 1. After filling the 32-hole pot with cuture soil, buckwheat seeds were sown.



Figure 2. he buckwheat was treated with radiation after about 70% of flowering had progressed. (A) 70% of

buckwheat flowers are in bloom. (B) Radiation treatment was performed using r-ray(°°Co).
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of AgrollA W= 9 A5 E2 WA e ® <g hormesis &7}
ettt As #ddla, 2 897 50 Gy el 5 hormesis &35 4
5 o g 10 GyolA 15 Gy Aol WAk =

& e Are
hormesis 38 A7) A& WA A 7t Fge) 4o weh vhas) 47
o drhe olth w3, FF AvdlAE dwel YAFe v ord W

=2 s 93k WA A YA, hormesis &3S I Aol EAHolzhd 10

S g of & Aottt tES] hormesisE T3 42 AL T3 a7t {HH
A obdA el e A Fo] o] FAUA Foerm o5 FUer] g 4
T7F HEEA] o] FojA gt o AFE T T8 FEO| ofdd FEoA WAL
A& &% hormesis @37F dEdtE S oAl dH g9l o 4 Qlglem
2, 0] A4 WY ¢ thE Pseudo-cerealS ©]&3 A AR AHE

hormesis 7+ % WAPA SFAFo % 7|43 4= 1S Aot

_12_



Table 1. The number of Buckwheat seed(unit) and hundred-seed
weight harvesting after treatment

treatment Number of seed (unit) Hundred seed weight (g)
Control 90.33 £ 5.78V 1.74 £ 0.31*
10 Gy 73.45 + 7.15% 2.20 £ 0.11°
15 Gy 28.55 £ 2.96° 2.00 £ 0.19%
30 Gy 24.93 £ 2.97° 1.76 £ 0.05°

1)Means =+ standard errors followed by different letters within columns are
significantly different by Dunn test with Benjamini—-Hochberg. Non-parametric rank

data were used for statistical analysis; however, untransformed data are presented.

Table 2. Spearman’s rank correlation among treatment, number of
seed, and hundred-seed weight in Buckwheat

Numder of seed(unit) Hundred seed weight(g)

Radiation(Gy) -0.76™Y —0.48*
Numder of seed(unit) 1.00 0.42™

1)"Significant at the 0.05, *Significant at the 0.01, and "Significant at the 0.001
probability level.
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Addendum 1. Raw data of eirradiation on Buckwheat

Gy' Number Number Number

. .
of pot of plant  of seed weight(g) Hweight

10 1 1 98 2.15 2.19
10 1 2 125 2.79 2.23
10 1 3 60 1.83 3.05
10 1 z 81 2.03 2.51
10 1 5 75 1.58 2.11
10 1 6 60 1.35 2.25
10 1 7 56 1.28 2.29
10 1 8 34 0.71 2.09
10 1 9 74 1.47 1.99
10 1 10 79 1.37 1.73
10 1 11 66 1.16 1.76
10 2 1 44 1.06 2.41
10 2 2 78 1.69 2.17
10 2 3 74 1.34 1.81
10 2 1 62 1.22 1.97
10 2 5 42 0.90 2.14
10 2 6 49 1.22 2.49
10 2 7 13 0.61 4.69
10 2 8 17 0.36 2.12
10 2 9 49 0.99 2.02
10 2 10 19 0.56 2.95
10 2 11 48 0.87 1.81
15 1 1 38 0.72 1.89
15 1 2 29 0.63 2.17
15 1 3 31 0.59 1.90
15 1 1 41 0.80 1.95
15 1 5 38 0.70 1.84
15 1 6 12 0.45 3.75
15 1 7 30 0.57 1.90
15 1 8 34 0.67 1.97
15 1 9 28 0.51 1.82
15 1 10 13 0.18 1.38
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20
41
52
76
62
44
47
29
31
23
37

37
15
27
32
43
26
38
42
21
25
10
28
19

32

53
43
65
76
34
22
38
34

0.29
0.84
1.01
1.55
1.20
0.88
1.05
0.58
0.65
0.46
0.79
0.08
0.70
0.28
0.45
0.58
0.81
0.54
0.71
0.72
0.42
0.45
0.15
0.45
0.31
0.13
0.56
0.12
0.96
0.88
1.25
1.52
0.68
0.52
0.69
0.62

1.45
2.05
1.94
2.04
1.94
2.00
2.23
2.00
2.10
2.00
2.14
2.00
1.89
1.87
1.67
1.81
1.88
2.08
1.87
1.71
2.00
1.80
1.50
1.61
1.63
1.86
1.75
1.33
1.81
2.05
1.92
2.00
2.00
2.36
1.82
1.82



30
30
30
30
30
Control
Control
Control
Control
Control

DD — DN~ DN~ DNDDNDDDND DD DD

Control

10
11
12
13

— = 1 = e

21
30
26
30
48
100
66
91
106
80
62

0.42
0.62
0.57
0.52
0.93
1.13
0.99
1.91
2.20
1.60
1.34

2.00
2.07
2.19
1.73
1.94
1.13
1.50
2.10
2.08
2.00
2.16

Gy! = radioactivity unit

Hweight® = hundred grain weight
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Addendum 2. Data of eirradiation on buckwheat for data analysis

Gy Yield! Hweight
0 100 1.13
0 91 2.10
0 80 2.00

10 98 2.19

10 125 2.23

10 60 3.05

10 81 2.51

10 75 2.11

10 60 2.25

10 56 2.29

10 34 2.09

10 74 1.99

10 79 1.73

10 66 1.76

15 38 1.89

15 29 2.17

15 31 1.90

15 41 1.95

15 38 1.84

15 12 3.75

15 30 1.90

15 34 1.97

15 28 1.82

15 13 1.38

15 20 1.45

30 15 1.87

30 27 1.67

30 32 1.81

30 43 1.88

30 26 2.08

30 38 1.87

30 42 1.71

30 21 2.00

30 25 1.80
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30
30
30
30
30
30

10
28
19

32

1.50
1.61
1.63
1.86
1.75
1.33

'Unit: Numder of seed
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Addendum 3. data analysis of eirradiation on Buckwheat

Yield! Hw

Gy NOFPer  Mean pUhCEEY Mean plindare

10 1 73.45 7.15 2.20 0.11

10 2 45.00 6.57 2.42 0.25

15 1 28.55 2.96 2.00 0.19

15 2 40.25 5.36 2.03 0.03

30 1 24.93 2.97 1.76 0.05

30 2 40.00 4.61 1.98 0.05
Control 1 90.33 5.78 1.74 0.31
Control 2 64.00 1.63 1.91 0.21
Mean pIROCETS Mean gndard

Control 1.00 90.33 5.78 1.74 0.31
10.00 1.00 73.45 7.15 2.20 0.11
15.00 1.00 28.55 2.96 2.00 0.19
30.00 1.00 24.93 2.97 1.76 0.05
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Standard

Standard

Mean deviation Mean deviation

Control 2.00 64.00 1.63 1.91 0.21
10.00 2.00 45.00 6.57 2.42 0.25
15.00 2.00 40.25 5.36 2.03 0.03
30.00 2.00 40.00 4.61 1.98 0.05

'Unit: Numder of seed
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