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Abstract

Dielectric barrier discharge plasma (DBD plasma) is cold plasma that can be utilized to enhance
the seed quality of various plant species. The objective of this study was to investigate the effect
of DBD plasma on seed germination, vigor, and seedling growth of Chinese kale (Brassica oleracea
var. alboglabra). Two cultivars of Chinese kale seeds, ‘Aun Ya Ma Nee 50’ and ‘Bang Bua Thong 35’
were treated with DBD plasma for 5, 10, 20, 40, and 80 s compared to non-treated seeds as control.
The 5 s DBD plasma-treated seeds revealed high germination percentage and germination index as
well as low mean time to germination, which was not significantly different from the control. Seeds
exposed to DBD plasma for 10 s or longer times resulted in remarkably low seed germination and
vigor. However, shoot and root lengths, fresh and dry weights of seedlings derived from DBD

plasma-treated seeds for all exposure times showed non-significant difference.

Keywords: Chinese kale; Germination index; Germination percentage; Seedling growth
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Azt (Brassica oleracea var. alboglabra) ﬁu?umé’au [3, 4] §ﬂﬁgﬂmimawmamﬁﬂ%ﬁ’1
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2.5 Msdnsgidayanieata WU AINSONVBAIUAALLTUT 5 Lay 10 NALwIE
WdoyaudeszinuwUsusiu (ANOVA)  wide fiauuandnsiuedsiidedAgyvneada lne
Wisuileupnuuanaavesdadelagds DMRT 1 wdsazivisdesiuginisnovaussnossasiaiiy

sedumudesiu 95% Tngldlusunsu SPSS msmenaraundulUlufiamadionty fe wand

NIUA15278 DBD WadN Wiy 5 Uil dainugen
3. NANTITIVYRAZITA gefign wiliunnsrefusgsiifoddgmieaday
3.1 A2MU9RNLAZANLT SV UER winfilinunisans DBD wandu mssiiuszezia

nsunnanastiugdyud 50 wasiug  Tun1sane DBD wanawn saus 10 Funfivuluwée
1190849 35 11218 DBD Wandu1 wiu 5102040 fiminssenanas n13a18 DBD watdu Wiy 40 Lay
way 80 JunfiiUSeuiieuduwdeiilildatenatann 80 3wil whadeusensiiian (Figure 1)
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Figure 1  Germination percentages of Chinese kale seeds subjected to DBD plasma treatments for 5, 10,
20, 40, and 80 s comparing to control: (A) ‘Aun Ya Ma Nee 50’ and (B) ‘Bang Bua Thong 35’. Data
are means of four replicated samples and error bars indicate + SD. The same lowercase and

uppercase letters indicate non-significant difference by DMRT test at p < 0.05
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<@ @ 1
AUUTILIIVOUUEA WUIT N15RN8 DBD
wanaNiser I Wanastiugsyud 50 4
szuznaadslunssenliumnsnsiusgsiiudfgy
meatin Inedlenegluyie 2.57 + 0.07 592,96 + 0.22
Tu uiugusdIves 35 N135a7g DBD walaun w1y
a ~ < < P N
510 4ag 80 Wl WansaNTIMaTITEEEA AR

Tun1599n (3.28 +0.10 3.41 + 0.32 Uaz 3.11 + 0.19
Tu ewanv) llupnansiusenedidedAgynieain
Fuwdailidnnenatamn (3.05 + 0.05 Ju) dwunis
216 DBD Waneia 20 ag 40 Jundl wdnsendnilan
3.80 + 0.41 Uag 4.12 + 0.70 Ju auasiU (Table
1)

Table 1 Mean time to germination (MTG) and germination index (Gl) of Chinese kale seeds; ‘Aun

Ya Ma Nee 50’ and ‘Bang Bua Thong 35’ subjected to DBD plasma treatments for 5, 10,

20, 40 and 80 s comparing to control.

DBD plasma ‘Aun Ya Ma Nee 50’ ‘Bang Bua Thong 35’
exposure times (s) MTG Gl MTG Gl
Control 2.70 + 0.07 18.42 + 0.78° 3.05 + 0.05¢ 16.35 + 0.55°
5 257 + 0.07 18.58 + 0.28° 3.28 + 0.10% 13.84 + 0.38°
10 275 +0.12 13.82 + 2.03° 3.41 + 0.32% 11.77 + 0.87™
20 2.96 + 0.22 11.85+ 1.47° | 3.80 + 0.41%* 9.66 + 1.28°
40 291 +0.26 9.98 + 1.55° 4.12 + 0.70° 6.78 + 1.63¢
80 2.74 + 0.06 7.14 + 1.26¢ 3.11 + 0.19° 11.43 + 2,68
F-test ns ** ** **

Means + S.D. within each column followed by the same letters are not significantly different at

level by DMRT, ns non-significantly different at p > 0.05, ** significantly different at p < 0.01

dufinnsaen wud wasiussayud 50 7
H1UN"5278 DBD wanawn 5 Funil dsviinnssengs
(18.58 + 0.28) unlkiuansnsiuegadideddgmnis
adAfuAndliiunsanewatan (18.42 + 0.78)
maifiuszegialunisats DBD wanauu 10 20
40 uay 80 Il whnddvilunissenanatetnad
Tfudndny dauiuguistomes 35 wuinsdnailsising
nsAgnarauniiAnutingienssan (16.35 + 0.55)
usin13a18 DBD wanauvnsvesaviliadnien
ffinnssenanadmuszeznaINIRIeNAEN T

3 (Table 1)
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damansenunausewdailrudaneiiuunniu
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Svswann¥edy oyuadassiisansusznovlungy
sondiwnielulnsinuiiiedhreufizeniiognelu
wanaunnAuly nan1svaaesiladenndaiy
UNAFBIYBN Singhawiboon et al. [19] finuinig
279 DBD wanau u1u 15 99 240 3u1d ladanunse
LﬁmmmaﬂLLa:mme%’amemLuémﬁuﬁ:w%ﬂ%m
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6.95 fi1 37.12 + 5.65 NaAn3u/fu wavhminus
4.09 + 0.24 §3 4.30 + 0.31 Haansu/au (Table 2)
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Table 2 Shoot and root lengths, fresh weight (FW) and dry weight (DW) of Chinese kale seedlings,
‘Aun Ya Ma Nee 50’ derived from DBD plasma-treated seeds for 5, 10, 20, 40 and 80 s

comparing to control.

DBD plasma Length (cm) Seedling (mg/seedling)
exposure times (s) Shoot Root FW DW
control 3.55+0.10 217 +0.34 27.62 + 6.95 4.09 £ 0.24
5 3.99 £0.21 247 +0.54 34.18 + 5.57 4.25 +0.71
10 3.93 £ 0.26 2.39 + 0.61 3391 + 6.47 4.30 + 0.31
20 3.74 £ 0.32 2.22 +0.61 37.12 + 5.65 4.10 £ 0.15
40 351 +0.24 1.74 + 0.44 35.41 + 8.49 4.21 £ 0.15
80 3.64 +0.17 1.74 + 0.19 35.48 £ 9.06 4.15 £ 0.18
F-test ns ns ns ns

ns non-significantly different at P > 0.05

an 20.36 + 3.57 04 24.55 + 5.05 Tadnsu/Au way
Yhviinusia 3.85 + 0.31 89 4.41 + 0.25 fadn3a/
AU (Table 3)

fanugnsintdesiian drudminaaiaziinin
v R P < '

WA NUIRUSOUNLAINLAANIUN1TR Y DBD

WarauInIzeeIal SuminaawavdInnui

TaiusnansfuegrelidedrAgyniseda Taediuimidn

Table 3 Shoot and root lengths, fresh weight (FW) and dry weight (DW) of Chinese kale seedlings,
‘Bang Bua Thong 35’ derived from DBD plasma-treated seeds for 5, 10, 20, 40 and 80 s

comparing to control.

DBD plasma Length (cm) Seedling (mg/seedling)
exposure times (s) Shoot Root FW DW
control 3.42 + 0.21%° 2.20 + 0.54%° 21.24 + 4.95 4.01 + 0.36
5 3.88 + 0.33% 3.00 + 0.49° 20.36 + 3.57 3.87 +0.24
10 3.34 + 0.23° 1.86 + 0.45° 21.49 + 393 4.01 +0.29
20 3.61 +0.31%° 2.28 +0.34%° 22.89 + 3.57 441 + 0.25
40 4.08 + 0.45° 221 +0.67%° 24.55 + 5.05 3.85 + 0.31
80 3.81 + 0.20%° 1.99 + 0.36® 24.35 + 493 3.93 +0.49
F-test ** ** ns ns

Means + S.D. within each column followed by the same letters are not significantly different at P < 0.05

level by DMRT, ns non-significantly different at P > 0.05, ** significantly different at P < 0.01
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