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The In Vitro Shoot Regeneration of Tobacco in Response to Light Spectra and Cytokinin
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Abstract: The effects of light spectra and plant growth regulator, BA, on tobacco tissue were
determined by incubated leaf blade and node explants obtained from tissue culture on solid MS
media supplemented with 0, 1 and 2 mg/L BA. The cultures were incubated under cool white
fluorescent and white, yellow, blue and red+blue LEDs for 4 weeks. The results demonstrated that
BA had a significant effect on shoot proliferation and medium containing 2 mg/L BA yielded the
highest number of shoots. For the effect of light spectra, in the case of leaf blade explant, yellow
LED yielded the highest number of shoots but was not significantly different from white LED and
fluorescent. The positive interaction between BA and light spectra was also observed. Similar results
were observed in single node tissue explant but only the significant difference in the response of BA

was observed and no interaction of BA and light spectra was found.

Keywords: plant tissue culture, artificial light, plant growth and development

UNARER: ﬂﬁ?ﬁﬂ‘]&f’mmm\‘lzﬁL‘ﬂﬂmﬂ‘/uﬂlerLLm\‘lLL@&@W?QQUQNH’]?L@?@L@UI@ BA AaN71A3tU LATNENLNUD
& . A 5 e s I .

Waiaangu miaamnziasaiiaitiauiuluwasdasnguinlsainsuluanmilasnime uwamsuigns MS
N BA aududy o, 1 uay 2 Faandusiedns mnziaaenglfiasainuasnngasisaruiasg ain
cool white LAZLAIANNUADALAADARAUND WABY UIRU BAY WAd+unRY Wunan 4 41an9f wudn BA
danasianisininlfiiaaesaniladeuduluedrslia dAynieadaluilatiensansais Inaa1vng
i BA 2 Haaniusiadns dniniiasenlaunign douanlnpivaesuaniiy nsldidadiaudulunugn

aaa = o/ o v a Ddd‘ d! v [ % aaa I8 o/

uaadhamaasdininliiiaaenlinngn T9lnaAITLLEADRATNILATNABANYDBLIALTUE LaTIIN
Ufdnriusidauansendnanuidndures BA duuasdny dwiunismnziaesdaii wudn s luinues

" guenaTulag N ninEns IHNINeAEINERIANART INBNIANIUNILAY A.uATLITH 73140 uazAudRNTuAARW
wATulagTan minERs §11INULARNIZNIN NIENINNIYANANET INeAART FFUATUTANITN NFANNY 10900

' Center for Agricultural Biotechnology, Kasetsart University, Kamphaeng Saen Campus, Nakhon Pathom 73140 and
Center of Excellence on Agricultural Biotechnology: (AG-BIO/MHESI), Bangkok 10900

2 g2 A TRIAZTININNININNEAT AUZINEAT NIWWGLAL Nwﬁﬁwmﬁﬂm‘lermm@m{@.umﬂﬁu 73140

® Program in Agricultural Biotechnology, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Nakhon Pathom
73140

* NNAAINNTAI ATUZLNSAT NILNSLAL N‘Mﬁ‘wmﬁﬂLﬂiﬂmﬂmmfﬂ.umﬂgm 73140

® Department of Horticulture, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Nakhon Pathom 73140

* Corresponding author: agrsrc@ku.ac.th



Agricultural Science and Management J. 7 (2) : 38-48 (2024)

39

meﬂuﬂmmmmmﬂu LW]‘W‘LIWJ’]NLL[Fm[EI’NﬂEI’]\‘iNuEI@']ﬁEUVI']\?ZmﬁIL’il‘W’] ANITND LIRS BA mmu LA
1NWUﬂg@NWHﬁ?3MQ’]\1ﬂQ’1NL?JZJ%ILL?J@Q BA ﬂULL&QWIﬁMﬂ’]?LW’]%L@H\?

o [ dgj zﬂ” dl I = a a o A
mﬁﬁmy: NITINNCLAENLLUALEANT, LRALNEN, ﬂ’Wﬁ‘L’Q?Q_JILmUIﬁlLL@ﬁﬂ’WiWWH’]‘U‘NW“ﬁ

AU
faqiiu Avrniantasamalulatinng
NARLALNENAEWRaBR (LED; Light — emitting
diode) I¥sunn RN uesamnn welulad
fuenanazdailszndandsnn fnslasaae

U U aaal U %
ANNNTRULRE mem@mLL@@fammmqmﬂmm”Lm
v o o dl o v
UNULAD f9a1TnUs U Asuan] nasnaasuaala

U =l U dl a & 1 a
ANNARINITaNene FaNlssluTmiuinAaniITuam
= o aa Y v a dgl
W1 Tagifaqiitueada latdiundunuInuna
Tunrsnzaeaialuszuuila T929N09NITNNY
X & A A4 A ° aal o
LamLu@mesnmmimm@mmemmhwmmu
m@mmﬂmimsﬁumﬂwmmﬁ Beadnn Tadie
s ANBNINNN TN L@mmmumﬂmﬁwuﬁ
warnIsNanansRagRanigayulng uazann

4 aa . .
NNINLeadRANTRUS U ABUAL NASNTD LAY
TARINABIN1UY N ITEIN1TDIRBNTI9AALURY

A o A ) A oA ) T
LANNLUNICANNUNTD AR TUANTA LLM@:‘IJ'N"JEIVLG]

AR AT AR NI AT AT AN AT
mmmmmmﬂ Anmng (Karatas et al., 2016)
LLmvmnﬂimmhﬂiyimﬂummamwwﬂu
mmwimLifauLLammwLWﬂzLammulmﬁaﬂu
do9nAUTBIRLAILALALNRY 9 Gupta and
Jatothu (2013) 18197U7" LL@GﬁﬁNﬂ?ﬂluﬁiNj
arunsninlszgnsldluniswnzidgnivg laa
Lﬁmmmqﬂf)“mqﬂ@@‘iiﬂmfmmﬁmmmm@meﬁ”u
°ﬁq\1LLm§LLm (430-460 UNTINAT) LAZTINUAS
mmmu(e)so 660 11 TAg) Ireeneldsz@nanin
faviy nsiAen1Ftaem AL KN T AT
Fasddayatlsznaunisindula
fVFIN TN sAs e E e Rty
31891 UN TSV AN Bt UR AN e
ULANTNINUIDILAIAINNADANYBLTALTUFUAL
u,mmnmemmmmammLmuimmmwm mu
lunsmneiaeaiiedandaelsy Doritaenopsis vy
Shin et al. (2008) mmmm@mmwmmmﬂﬂmu

TOIUAIANNUEAEF Tannananisiatuutla
nednugunasdsIzIasiugen Inawudn Aimu
dradudiunisazanaiulamsnuaznaalsias
agalUsz@nsnn wazdunan lFiianistinuaz
N19788A18988A Ramirez-Mosqueda et al.
(2016) FIENIUINLAILAADARALAIAINITOTNUN
WAnaan w1y (Stevia rebaudiana) 15
mnmummmmnmmﬂammeum WAz LSJ@
IFueaaaiiiunaananssndnad tkuun 7
dndou 11 Mlilduenfidannuenn denuauly
wazifFunisaadnngduiunisdaamsisae e
NINNTIWAIANNUABANYDDLIALTUF AT U
wazdanudngaalisunatanisnlsuanin
Lﬁ@ﬁﬁ@@nﬂqﬂluimL?fauﬁﬁ?ﬁ”ué’qm usioeingls
AN WanaNAARTNIBIUASRZASEARFBN1T
wanyALTReINTLAY ARTIERINANNTNAINE
ﬁugqmm?mLﬁuimmﬁfﬂé’rﬂ”w W 9Aae i
‘].I@L‘Llfﬂﬁ? (Vaccm/um corymbosum L.) °IJ®<1 Hung
et al. (2016) TNUAUEINNUONBARINFUYIN 1S
ﬁmmmuﬁ@@TiW@@“Lu”Luzgqmm WHLAIUDADA
Aunandududanisazaunaalsilad feiunis
AnEnsnevauesresiane i nnsuTedLas
Fsine Aidenasieninaiiulnvesialusses
rmaj azgogliainnsniunlssgnslldlunisinay
mmmﬂmeﬂm@mq@’wq”mmu
mquummnﬂsvmmwrﬂ ﬂn‘mmmm
anAupna mmummmm@m Aitavanase
ﬂﬁ?‘ﬁﬂuﬂmﬂﬁﬁlﬂmfﬁmuﬂLf;lﬂ@'m%.lLLﬂ“ﬂ@LﬂEl'J
m@mma;u‘l,ummwﬂ@amm@ mmrﬁlm@mmmmﬂu
mquﬁu LﬁmmnnguLﬂuﬁmﬁmmgﬂqL‘fi@l,ﬁlﬂ
Iadne Ansiseyiiulaga danunsnneuduesse
anspnuanaso AL IRl A s TuLadaiaw S
azin i onaldine nenafildsuazanunsnuily
LﬂuLLu’m’]ﬂuﬂ’]‘iW@’]ﬁ‘mqL@@ﬂhlm\ﬂmum’b@m
AUFLNTINNL L@mmmmwmumuj i



40

MNENANFASINHATLATNNIFAANS 7 (2) : 38-48 (2567)

aﬂmmuawﬁmi

mimm@mulfmumm (Nicotiana
tabacum) mwnzmmuummﬁ‘zgm MS (Murashige
and Skoog, 1962) 8¢ 1 LADU Tnannadmliiaiie
HUlLALIST 2 - 3 anaen Anldlannzda
ueuluTmeld 1 Rmdunanaly auim 0.5 x 0.5
uRRT amiuieiEedondatiy fauenileiie
Hudeifanildflufin 1uinen91lszannl 0.5
R anniilie deisansainunimniy
Ageuuewnaudegas MS FlaliFuanspaununs
WwinylAuin uaz gms MS ‘ﬁﬁummquqmma‘
L@?‘Eylﬁ‘i_lim 6 - benzyl aminopurine (BA)
A 1 uay 2 TaAnuAeART INIALN
naliasainnasnngenlsaliudasny ain
cool white WAy LL&Q@WHM@@@LL@@@W&MN’] Taun
d119, Ades, dUNRU Lazdunstintue Tnad

R A L b LR A IS Il R A FAT Er a TN KA G A A0
d ey A e .
NINAREN BITAALLATAIIARALLNBTHLAZLTHDY
@9 (UPRtek PG-200N Handheld Spectral PAR
Meter) wanalis (Table 1) LL@“’(Flgure1) LW"] LZ\]?N
Tugn A liuasuy 16 faluedadu 7 mmmm
25 + 2 agATTAEYd unan 4 UaN 1unn
N . 4 &
da3alnadunanisilasuilasaeileie uas
TUNNaTUILEAANNATL
MNUHUNITNAABIULY Completely
Randomized Design (CRD)
factorial mmimmm 5 41 9ay 2 Tubeife

@mmmm@muuu

Tnemneiaennas 1 1u Sinszianauslay
BININARBIAIEAT ANOVA LaZAAIzsiAany
LANANSIe9AN LAt A9 Duncan's Multiple
Range Test (DMRT)

Table 1 Spectral data of fluorescent and LED light sources measured by UPRtek PG-200N Handheld Spectral PAR
Meter. (PPFD: 400-700 nm; PFD-B: 400-500 nm; PFD-G: 500-600 nm; PFD-R: 600-700 nm)

Light sources RB Photosynthetically Active Radiation (PAR) (umol/m?/s)
ratio PPFD PFD-B PFD-G PFD-R
Fluorescent (cool white) 11 35.18 10.96 14.81 9.419
White LED 2:2 76.20 21.57 35.43 19.20
Yellow LED 2:1 54.92 10.8 21.91 22.20
Blue LED 1:6 65.28 52.83 4.531 7.913
Red+Blue LED 2:1 41.73 12.62 5.005 24.10

Figure 1 Light spectra of fluorescent lamp and white, yellow, blue and red+blue LEDs using in this experiment (measured

Blue LED

by UPRtek PG-200N Handheld Spectral PAR Meter).

Red + Elue LED
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Figure 2 The in vitro shoot regeneration from leaf blade and single node explants of Nicotiana tabacum that were

cultured on MS solid medium supplemented with 2 mg/L BA under cool white fluorescent and white LED for 4 weeks.
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Table 2 The average number of shoots per explant that were proliferated from leaf blade and node explants of
Nicotiana tabacum cultured on solid MS medium supplemented with 0-2 mg/L BA incubated under fluorescent and

LED light sources. The cultures were incubated at 16 h/d light at 25+2°C for 4 weeks.

Light sources Number of shoots per explant

Leaf blade tissue” Node tissue

Fluorescent (cool white) 7.13 £6.02a 11.26 £2.32

White LED 7.50 £ 6.46a 10.26 £ 2.14

Yellow LED 7.79 £6.02a 11.00 £ 2.22

Blue LED 4.79 = 4.50b 9.73£1.94

Red+Blue LED 5.08 £ 4.84b 10.04 £2.20
F-test * ns

ns = non-significant difference

" Means (+SE) with different letters within each column are significantly different at p<0.05 according to DMRT.

Table 3 The average number of shoots per explant that were proliferated from leaf blade and node explants of
Nicotiana tabacum cultured on solid MS and MS medium containing1 or 2 mg/L BA under various light sources. The
cultures were incubated at 16 h/d light at 25+2°C for 4 weeks.

BA (mg/L) Number of shoots per explant
Leaf blade tissue” Node tissue"
0 0.00 +0.00c 1.00 £ 0.00c
1 8.29 + 3.50b 14.08 £ 0.55b
2 11.19 £ 4.15a 17.32 £ 1.04a
F-test * *

" Means (+SE) with different letters within each column are significantly different at p<0.05 according to DMRT.

Table 4 The average number of shoots per explant that were proliferated from leaf blade and node explants of Nicotiana

tabacum cultured on solid MS medium supplemented with 0, 1 and 2 mg/L BA and incubated under fluorescent and

LED light sources. The cultures were incubated at 16 h/d light at 25+2°C for 4 weeks.

Light sources BA (mg/L) Number of shoots per explant”
Leaf blade tissue Node tissue
Cool white fluorescent 0 0.00 £ 0.00e 1.00 £ 0.00d
1 9.50 £ 4.86bc 13.20 £ 1.62bc
2 11.90 £ 2.23ab 19.60 £ 3.05a
White LED 0 0.00 £ 0.00e 1.00 = 0.00d
1 8.88 + 0.63bcd 12.80 + 1.39c
2 13.63 £ 0.63a 18.00 £ 1.84ab
Yellow LED 0 0.00 + 0.00e 1.00+ 0.00d
1 10.75 £ 2.19abc 14.80 £ 1.15abc
2 12.63 £ 2.88a 18.20 + 1.98ab
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Table 4 (continued).

Light sources BA (mg/L) Number of shoots per explant”
Leaf blade tissue Node tissue
Blue LED 0 0.00 + 0.00e 1.00 + 0.00d
1 6.00 = 2.62d 14.80 £ 1.31abc
2 9.25 + 4.43bc 14.4 + 1.60bc
Red+Blue LED 0 0.00 + 0.00e 1.00 + 0.00d
1 6.00 + 1.69d 14.80 £ 0.73abc
2 8.38 + 4.60cd 16.40 £ 3.09abc
Light sources * ns
BA concentration * *
Light source * BA concentration * ns
% CV 43.79 77.87

ns = non-significant difference
" Means (+SE) with different letters within each column are significantly different at p<0.05 according to DMRT.

MS MS +1 mgiLBA  MS + 2 mgiL BA

Fluorescent

White LED

Yellow LED

Blue LED

Red + Blue

Figure 3 Shoot proliferation from a single node explant of Nicotiana tabacum cultured on solid MS medium supplemented
with 0, 1 and 2 mg/L BA and incubated under various light sources at 16 h/d light, 25+2°C for 4 weeks.
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Figure 4 Plantlets of Nicotiana tabacum derived from single node tissue cultured on solid MS medium without plant

growth regulator under various light sources.
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