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Effects of Fluence of Low-energy lon Beam on Mutation

Induction of Butterfly Pea

noRAgws uagimus’ AWs 895NA" Uas aRAAT nTuaTe”

Kridtiyaporn Bowornwattana”, Siwapomn Thumdee” and Adisorn Krasaechai”

Abstract: : Mutation induction in butterfly pea by low-energy nitrogen ion beam at 50 keV was conducted by
giving ion fluences (dose) of 1x1016, 2x1016, 4x1016, 8x1016, or 12x1016 N-ions.cm’2 to self-pollinated seeds.
Survival percentage, growth, and qualitative characters of butterfly pea were recorded. The result showed that
ion beams at all fluences did not affect the survival percentage of the seeds. Only the highest fluence treatment
caused variegated and deformed leaves in some plants. Increased survival percentage was also observed in
the highest fluence treatment compared to the vacuum control. All plants from the highest fluence treatment
were grown as M, population for further comparison with the wild type population. Lengths of the 2" internode,
the 3" internode, and mature compound leaf were lower in the M, population than in the wild type population.
While number of branches was higher in the M, population than in the wild type population. Additional deviant
characters such as leaflet branching, compound leaf variegation, and petal malformation were observed in the

M, population. Thus it is possible that there were some mutants in this M, population.

Keywords: lon beam, butterfly pea, mutation induction
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Figure 1 Varian ion implanter and target chamber showing treatment target seeds and vacuum control seeds
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Figure 2 Butterfly pea seeds after ion-beam bombardment
A: control, B: 1x10'® N-ions.cm?, C: 2x10"® N-ions.cm?, D: 4x10"® N-ions.cm”, E: 8x10'® N-ions.cm?, F: 12x10'

N-ions.cm’

248



naradsunalanaudunasanunilu

nsdndnsnae WU ey

Table 1 Survival percentage of ion-beam bombarded butterfly pea seeds at 30 days after sowing
Fluence Survival (%)1/
(x 10" N-ions.cm'z) Treatment Vacuum control
0 (control) 86 % -
1 88* 82"
2 79% 62 °
4 79" 64 °
8 9 ° 78"
12 90° 66

"Means followed by the same letter were not significantly different by Duncan’s multiple range test at 95% confidential level.

3.47

2.9ab0d i aho
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Plant height (cm)
[ae]

0 2 4 6

3.4°
—4& Treatment'
——@ Vacuum control

3‘2ab

S.Sab

Sl»]ahc

Fluence (x 10" N-ions.cm?

"Means followed by the same letter were not significantly different by Duncan’s multiple range test at 95% confidential level.

Figure 3 Plant height of ion-beam bombarded butterfly pea at 10 days after sowing
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Figure 4 Deviant characters of the first simple leaf of M, butterfly pea bombarded with 12x1 0'® N-ions.cm”

A: variegated leaves; B: emarginated leaf apex
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Figure 5 Compound leaf malformation in M, butterfly pea bombarded with 12x10"® N-ions.cm”

A: control or wild type (wt) plant with 3 leaflets per compound leaf, stalked ovate leaflets, and
entire leaflet margin; B: M, plant with sessile leaflets and emarginated leaflet margin; C: M,
plant with sessile oblanceolate leaflets; D: M, plant with sessile irregular shaped leaflets and
undulate leaf margin; E and F: M, plants with 2 leaflets per compound leaf, sessile leaflets, and

emarginated leaflet margin.
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Table 2 Quantitative characters of M, butterfly pea population bombarded with 12x10®  N-ions.cm?,

comparing to wild type population

Characters Number of plants Mean" Variances”
Plant height at 70 days M, 137 229" 176.6
(cm) Wild type 50 26.8 282.2
Length of 2" internode M, 137 30° 0.36"
(cm) Wild type 50 3.3 0.48
Length of 3 internode M, 137 2.7 0.83"
(cm) Wild type 50 3.2 0.64
Length of 4" internode M, 137 23" 0.64™
(cm) wild type 50 2.4 0.83
Number of branching M, 137 9.2 1.10™
wild type 50 8.5 0.74
Leaf length M, 137 57 0.56™
(cm) Wild type 50 6.0 0.49
Leaf width M, 137 3.6" 0.16™
(cm) Wild type 50 3.7 0.14
Flower width M, 137 35" 0.27"
(cm) Wild type 50 3.6 0.24
Flower length M, 137 3.6" 0.24"
(cm) Wild type 50 3.6 0.20
First blooming M, 137 75" 213"
(days after sowing) Wild type 50 74 23.5

" Means of each character were compared between M, and wild type populations by T-Test.

? Variances of each character were compared between M, and wild type populations by F-Test.

" Value of the M, population differed from that of the wild type population at 0.05 levels.

" Value of the M, population differed from that of the wild type population at 0.01 levels.

™ Value of the M, population did not differ from that of the wild type population at 0.05 levels.

M1T5R1-S21

M1T5R1-843

Figure 6 Deviant characters found in some plants of M, butterfly pea population bombarded with 12x10" N-

. -2
lons.cm

A : branching of leaflet; B: variegated leaf; C: malformed petal
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