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Effect of Cytokinin on Shoots and Leaves of Cannabis in vitro
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Abstract

Cannabis is an herbaceous plant that is accepted for medical use because it
can recover in various conditions. This makes the cannabis to be trend for higher demand.
Tissue culture is an efficient cultivation, but the appropriate hormone to promote the
growth of explant is different response in each plant. Cytokinin is a plant hormone which
is important to induct the new shoot. This experiment aimed to study the effect of
cytokinins that were BA and Kinetin in different ratio on MS media to induct the shoot
and leaves in vitro. This experiment worked for 6 treatments such as only MS (control),
MS + 1.5 mg/l Kinetin, MS + 0.25 mg/l BA + 0.5 mg/l Kinetin, MS + 0.25 mg/l BA + 1 mg/l
Kintein, and MS + 0.25 mg/l BA + 1.5 mg/l Kinetin. These had total 50 repetitions. The
experiment was designed in completely randomized design (CRD). The data were
collected on 8th week of shoot and leaves. The result showed that MS + 0.25 mg/l BA
+ 0.5 mg/l Kinetin had the highest shoot and leaves induction (7.56 shoots/plant and
12.63 leaves/plant, respectively). Therefore, this information can be used for a basic and

a guideline for cannabis production in vitro forwardly.
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g Agrwuuldiudaldaiuayuanudein1srein1anIsinynskazd LasunIsNAuIA Y
NsUSuUTaLg uidewuU Ui uiivatuadelnl dmsuanamnssuiyn FBnadatudiu
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IeenidnnszatygRonanialilne walbdel Liusnaunsnihnyuluimsfineidoie
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dauaszitulaguywdlaun BA uway Kinetin Wudu (Phillips and Garda, 2019) fatiun1s@ny)
P y g N R
naassnatiiomUsnianisly BA uag Kinetin Aunzanlunisiwizideuiedenysine
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1. MILAPNNITNAADY

nMswRposHeaiedesenduiyy T1m15g9s MS NauiuansaIuaANnIsIasey
wulavasity gy Cytokinin vila 6-benzyladenine (BA) i 6-furfurylaminopurine (kinetin)
Inedldunanveas Murashige & Skoog basal medium with vitamins M519 #50 (MS) 2.21 34
dhaansne 15 n3u wagkady 3.5 NN siot 500 fadans Ay MS ﬁ’lL%ﬁ]g‘UﬁU‘lj’lWlaVﬁ’]EJ
azanoiniuuaniluuSuan pH u 5.8 wé’qmnfuﬁwmﬁﬂﬁlﬁamLLé’ﬁﬁdNﬁuLLé’aﬂu@iaﬁ]u
rauazansla daluiiia BA uag kinetin m1umtiennaedsing 1 Ablimedonudinlduinuy
vnay 20 Jaddnssevin ?thLLﬁaﬁﬂULéﬁﬂg’fﬁwhL%@Imal%lmjﬁammﬁuqn (Autoclave)
figauvindl 121 esrnwaldoa wsesulothidiu 15 Jeussionsneii svezinan 15 wil
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3 - 4 wudlas MnduiyuiilengUszana 1 ey @enduiiidnuazanysaluazudauss
$1uu 300 won wvhnsHenaTedeusanaged 70% 15 FuTl udEeendBTNdUNE
U Haiter® $1u21 2 50U e thndunaufiu Haiter® inaadudu 10% w15 undl wazaindu
NeU Haiter® innnadadu 5% w5 undl wazdraeinduiiiiunsandesn wiu 15 wiil
wdanTnsenandosenduiyy tesaduigyuunmadeduriauiiiniouems
LgaqL%aqmﬁ MS ausmaenaaesne q s1uau 1 sense 1 99n wideentuiilueuudu
Iuﬁaw%’uamwﬁqmmﬁ 25 - 27 esrwadea uazdali LED dv1n 18 Fod fiamduuas
3,000 &n% Huszezinai16 alusetu
2. NMFUNULAZNITUUTINNANISINABS

’J’NLLNUﬂ’]SVIﬂaENLLUUEjNﬁMUUifﬁ (Completely Randomized Design ; CRD) sinthUas
P33EN15e4 Pierik et al. (1979) Ingldoasluungululnlafiu Ao BA way kinetin ludnsndqu
fusnsnefuuuevsudagns MS Wednwmsiineenuarluresiyyluaninlasnde Ussneu
e 6 wheneasd Lok 91vsulagns MS (MS control) WWulladuaiuay emmsudisgns MS
i kinetin 1.5 fiadnsusiodns (MS+kinetin 1.5 me/) 911M13udegnT MS fifia BA 0.25 fiadn3u
Aofns (MS+BA 0.25 mg/l) wazemsulsgns MS fifin BA 0.25 Gadnfusedns waufy
kinetin 0.5, 1 ag 1.5 Hadnusodns (MS+BA 0.25 mg/L + kinetin 0.5 mg/l, MS+BA 0.25
rmA+kmam1mgLMaBAQ%rmA+kmamLSmQU%wmmhmmmwwso%q
ar 1 10 ndmnivendudguiinsesyduladudiulml dufinsanismeasssiuiusen/du
wazduanlu/dudlefynilongasu 8 dUai ideyatilduniinszianuunnsiameaia

A2835 Duncan’s multiple range test

NAaN153gkazaNUII8Na

MnnsAnwmeassnsiteesluundulelalaiu fo BAwazkinetinludnandud
LANANAUULEINITUTIgAS MS Wednvinisiinsenuarluvesiyluanimdasnide
U 6 wtheneass ek 01msulegns MS (MS control) Wuiadeaiuan 01vnsulisans MS
fiia kinetin 1.5 fiadn3usiodns (MS+kinetin 1.5 me/) 9113Ud9gns MS iy BA 0.25 fiadnu
AodnT (MS+BA 0.25 mg/l) uazeIMISUiegns MS Ffin BA 0.25 fadnfusiedns waufy
kinetin 0.5, 1 waz 1.5 Jadniusodns (MS+BA 0.25 mg/L + kinetin 0.5 mg/l, MS+BA 0.25
mg/l + kinetin 1 mg/l, MS+BA 0.25 mg/l + kinetin 1.5 mg/l) TUANNANISNAGDITIUIULDN
wazdwludledynilengasu 8 dUai nui SuausenvesiyuiAalmifinnuunneiig
atafifdndryBneana (P<0.01)Immﬂw*m?:&mﬁaL?jaﬁ’fgmuua’lmitﬁdqm MS+BA 0.25
mg/l + kinetin 0.5 mg/! ﬁﬁwuauaammmﬁqmwﬁﬁu 7.56 san/fu sesaanldun msmzides
L‘ﬁal,?jaﬁ'zgmmmilﬁnqm MS+BA 0.25 mg/l + kinetin 1 mg/l, MS+BA 0.25 mg/l + kinetin
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1.5 mg/l, MS+kinetin 1.5 mg/l wag MS+BA 0.25 mg/l InasiayinAu 5.82, 5.76, 5.58 wag
5.50 gon/fu amay wazmamzidsaiededymuuemsudsgns MS control iy
&Jamﬁaaﬁqmwhﬁ’u 4.06 89/ (AN5197 1)

= o o | o o & 9 ¢ o a
A131991 1 9waugeanazdiuiululndvesiguiibesuuemsdunsizigns MS iiu
gosluungululalaivyiasng q vaawsararudutuilodyuiiongasu 8 dUam

Treatment No. of shoots No. of leaves
(shoots/plant) (leaves/plant)

MS control 4.06 + 1.99 <V 6.54 + 2.79 <

MS+kinetin 1.5 mg/L 5.58 + 3.18 ™ 8.68 + 5.65 ™

MS+BA 0.25 mg/l 5.54 + 2.47 * 8.64 + 5.35

MS+BA 0.25 mg/l + kinetin 0.5 mg/l 7.56 + 4.00 ° 12.64 + 6.34 °
MS+BA 0.25 mg/l + kinetin 1 mg/L 582+ 246" 9.66 + 5.46 "
MS+BA 0.25 mg/l + kinetin 1.5 mg/! 576 +3.22° 9.32 +4.75 "

F-test ** **
C.V. (%) 15.77 16.02

nnewn ARdsmuLRifinufeisnysnSinguildanma isuifisuamaad
* fannuwanaeeg19itedfynieadn Aseduaudeiu 99 wWesidud
MS control = mmswﬁﬂqm MS (ﬁﬂ%’ﬁlmmu),
MS-+kinetin 1.5 mg/l = awnsudegns MS iy kinetin 1.5 fiadniusiedns
MS+BA 0.25 mg/L = 91sufsgns MS it BA 0.25 fiadnusiedns
MS+BA 0.25 mg/l + kinetin 0.5 mg/l, MS+BA 0.25 mg/L + kinetin 1 mg/l, MS+BA
0.25 mg/l + kinetin
1.5 mg/l = mmmﬁqgm MS Tifis BA 0.25 fadnsusednsuaudiu kinetin 0.5,
1 uay 1.5 Taaniusdedng

drsnnulurestyuniifalmdfianuwnndsesdidedfydmeada (P<0.01)
ImaﬂmwwmﬁmLﬁaL?jaﬁayﬁmuummiLL%qqm MS+BA 0.25 mg/l + kinetin 0.5 mg/l Jg1uu
Tusnilaawiniu 12.64 Tu/fu sesaanléiun mimmﬁymmfm?iaﬁ’iymam’ﬁwﬁaqm MS+BA
0.25 mg/l + kinetin 1 mg/l, MS+BA 0.25 mg/l + kinetin 1.5 mg/l, MS+kinetin 1.5 mg/l uay
MS+BA 0.25 mg/l lnediavindu 9.66, 9.32, 8.68 Way 8.64 TU/AU ANEIAU LA ANTINEAE
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Lﬂfal,?jaﬁ’igmuummilﬁqqm Ms Hademugu) Sswnilutiosdigavindu 6.54 Tu/du (s
7 1) dlewisufisuuszdniamues BA dan1sdniinisiingeadyifu MS control
Wu11 BA fiuszansninlunistniinisiinvendyuiludle @enndeeiuiiunnaesves
Movahedi et al. (2015) Sevinaesnszdunmsiingenanuaadavesiyrnuine1ms MS s
BA iy BA nszdulvilnadavesinuifngenldnniigaileniouiiisuiueims Ms s
BA saiulelnlafiuviaduldun TDZ wzq‘ﬁl,ﬁmﬁaaa’ﬁm‘u@umﬁLﬁ]%zglﬁuimﬂejﬂszﬂmlﬂﬁu
funuimnisuusead (Pierik, 1989) fivdslasuansnsedulumaasaivln vililimsasayiule
ATy Sﬂﬁy'qmiﬂ&juVLSﬂMWﬁU \Juansfifiunumlunisduadunisvenevuinvessadsndiy
(Letham, 1974)

ﬁEUNaLLaZLﬁUBLLu&’

nslansngulalaleiivienisiinsenuagluvesiguluannlaenievesgnsemis
MS 15 BA 0.25 fiadnsuseansnauiu kinetin 0.5 Jadnsumedns dn1siineenlniadenin
aa' o v = a A i "o Y = i o
Pgaviniu 7.56 seasiadu wazinisiialulndwdeniigawindu 12.64 Tusesu Gaunnsineiu
| Av o v a aa v & v v & a o
agiitudAyBan1eadiv (P<0.01) datuaunsaltidudayaiugiuiasiuimnenisudniyyiiu
anwlaonieselUls
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