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Hormonal Study to Induce Direct Organ Differentiation of Kalanchoe
pinnata by Tissue Culture
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Abstract Plant cells have a totipotencial capacity, the ability of each cell to produce a new complete individual
through development. By applying this, several technologies are being developed for widespread application of
somatic embryogenesis by processing hormones in vitro as a method of propagation of plants. In order to use
this technology, in Kalanchoe pinnata, a plant capable of asexual reproduction with more regular cell division,
kinetin belonging to cytokinin and picloram among hormones belonging to auxin were added in combination and
treated for 8 weeks, and then the typical performance was evaluated. As a result of our experiment, the rooting
effect in leaf slices showed a 70% incidence rate at a picloram concentration of 0.1 mg/L. It has been proven
that a concentration difference of 1:5-1:10 in the ratio of kinetin and picloram is effective. It is the
experimental result that the effect of auxin is essential for the development of Kalanchoe roots. As for the
effect of shooting, the incidence rate was 60% at the picloram concentration of 0.5 mg/L. The kinetin
concentration from 0.5 and 1.0 mg/L and has a significant effect on development. It has been proven that the
ratio of kinetin to picloram is effective with a concentration difference of 1:1-1:2. These results show that the
combination of cytokinin and auxin is crucially important for shooting. It is thought that it can be the basis of
a technology for inducing mass proliferation in vitro by inducing direct organogenesis with a combination of
hormones.

Key words : Tissue Culture, Kalanchoe pinnata, Organ, Differentiation, Hormone

*A3], Atdista sty wg (A1ARD Received: September 29, 2021 / Revised: October 19, 2021
-’FO 20213 99 29¢, FALEA: 2021d 10¥ 199 Accepted: October 25, 2021
AAQZAL: 20219 109 259 «Corresponding Author: botanist@silla.ac.kr

Dept. of Life Science, Silla Univ, Korea

- 721 -



Hormonal Study to Induce Direct Organ Differentiation of Kalanchoe pinnata by Tissue Culture

.M 2 A AA AN T BETE A S A
e sk, ool AP TR WSS o
HEed e o] GAAOR dE0 glojM m d@eA s AgeR FRI 27 WA= 47
Aol AlE AEE Aot 2AES AH &5 =) [6)
ol A% H= T B AXAA 2R 7HE AE 7ol M ZEE gfoR AMAE v HYFEE of
Aoz 8 & Wk ofye A F s AIGR Y A A 2 g A R H8EE 52 AW T
(Z2u, 71 ) Soll A= Al 713s A |&olth AAE Hl= 7|24 dHo §AHT} H)
gk (1. A% AZE 3w s B 3
=g

A& APAT A7 1838 &eto]=(Schleiden)  Bo 22 =28 o) AlgdTh
39 779HSchwann) ] AL o] 2o 1 YA} A % =
T oAM= f71APE sHAeR ddstal Her J)de] gAo] "k A REL AE
= 58S 7 N AERE AR A 22

o L) o] o2& whgo® 19024 SHEE A%

(Haberlandt)= wlFEl AlazolA] Q1 wljolrt Ad= a&4o =

ATl eSeo2A Vel HE BT AT 7HHQ 29 AE BIS gl ddo] fgsitt
—4 EUE vk [2-3] 71WelM AAE vl A0 g g OF AEE Y v w1 s 2 AE
60 d & ofe]A(Waris)7h 342 A5 7tk = gegtgow o4 715 wolw Wy 9] &
[3]. 12]a gw} A=A b 2~HY=(Steward) & @l 3y} & oy} [8-9]

ALEReinert)= & v FZolA s AaE 76t Kalanchoe pinnata= Y3 4820] 7Fsdh A &=24

I olek 22 i eHGuha) 9k vhell ke (Maheshwar) — 5le 91 7bd AjAl thg2lEolth Kalanchoes: o)
7b Bre] el A Wkl wjobs AAENE W widkd  AEE5e giiiio] 9o ApEAte] oA AME w7t &
H3AF Aol el et A7 A4S HAJT A so] Aol BojA RAES} BAF FAAe] A
[4]. elei@t dapad AAE v BAE 74 glol A I AAEE 5o 9lu AR AT AP -
X e G AEETH djopt wdsle fRE AE glE 5838 AEolt) [10-12]
AE A5 g FER Yehte dvry A& Kalanchoe pinnata®] AAE vlE A&7 7]
9 g9 Bol =1 [5]. 29 B3 FER 2R oy Hro xdow A
Tev AEe] T4 wor JUelA AME w9 7bgr|REe s w8 5 or)h AE 2ok
Ao el Agel T8 As 291 F = B o] auxind} cytokinin®] B3 84710 whebA 7]
< T O FAALEANA e W2 HE8 #3104 wjg Anprt o] PR veRdel kinetin Cytokinin
7Fs/doltk olelgh EAIH S ol frEint oflgt o o k= Zlog AR NEEAS ERles sERoR
AA wZHEEEA] wjoke] ), 22 FAESH Bl g A vt Auxindl] SEHE SERSL A= A
oM 2AEARe] de(Tohs sk A ] o 8-S sho] By 7S FEvh [13]. o9
$& A% S 7)1 o)d wAES S5 ZF |4 Picloram(4-amino-3,5,6-trichloropicolinic acid)
A% 71eA o R AHNE HE FEsy] Y3 5+ o Ao FALS e 7] BE AT WAl IS
A 822 e A A, iR 3EES g AE ig%olu} o] fzg%—;—sﬂ FEol] Hlgol
}— = [e]

24D S/EE ] AEH 2EU~E ADFOEA o] 7 AuIES olgdeld &
Atk S R 2B A 1w g4 g9 1 284S

=)

1>

i

it
2
£

H
=
1o :‘o

- 722 -



The Journal of the Convergence on Culture Technology (JCCT)
Vol, 7, No., 4, pp.721-726, November 30, 2021, pISSN 2384—-0358, elSSN 2384—-0366

. M= 2 oA Fuk
1) Kalanchoe pinnata A& 2 A7 W

A&l AF&-3F Kalanchoe pinnata = 71Woll A Bl
HojA Fd A 02 WA E o)L AyAlo|th 7
7] Ao g g AggolA wiYE RS AREE A7l
T4 o7 FdstthFigure 1).

2) Aok

Hj =] Az 2221 MS (Murashige & Skoog) medium
+ Duchefa Biochemieoll A +$13}33t} Becton, Dickinson
and Company A9 Bacto AgarZ AM&3l9ith 21&35
ZEo g 0] Aok AAZHEAZM cytokinin?} auxin
S AT cytokinin @ & AFRE FA T 22 Kinetin
03l auxin piclorams AHE-3FI T} Sigma Chemical
Co.oll A picloram (4-Amino-3,5,6-trichloropicolinic acid)
7} kinetin (N*~furfurylamino-purine)& 74311 AHE3I9IC:

12 1. 05% agar HiX[0l|A] Kalanchoe pinnata? | XIEMoZ MZ
Figure 1. Continually growing on Kalanchoe pinnata with
0.5% agar medium

291 wjA]= 1L9] HlA] MSHiA] 3 448
g/L 3} sucrose 30g/LE ¥il FHF &83 S =
FrE H7kete] 1ILE wEQlh 250m A A2 e
o] TEES Htstltholw 2% FXE kinetin
(0, 0.1, 0.2,0.30.4,05 mg/L)Z}, picloram (0.5, 1, 1.5, 2.0,
25, 30, 35, 4, 45, 5 mg/L)& AZ Z23sle] I3
=, autoclave (121C, 208)E 3}ich

4) mFz=4a

71k A= 255 5487 YallA] incubator
of| A A7, 22~24T2] 2ol 2447+ 5 1473
0TS W AHYE SHTE o AEE 9N 30Es A

Atk AT 25 FA8k7] flEiA 1,010 Ime]
F=s A 7IWu g Plant Growth #ZE A}8-3h
FATN ]71 ) ~EYAE A

~80%% AT

5 dvl7d A+
#r]7 Image= TE2000(Nikon) inverted microscope
£ AHgate] #YstAck

0

. o4 +& 2t

| = o
—

D) 2Edzel o3 248

Kalanchoe pinnata’= <1 7FgA1R] F-loll A A M 32
v S TS ElA gtk K pinnata®] o2
gk AME= in vivo FECIA FEES AR 3
U 22 25 =2 ggar % 5o 93¢ ojF ~EY

seol W2} 15 plantleto] A4 Bk o} 29 30 7}

xﬂ 3:] /H

A% Aol HrkFigure 2). 1ol A o] w4
Aol FPsst.

o] YLK 2Ed 2| #at ol g

1% 2. Kalanchoe pinnata 20ilA] 2840 A~ASH|(SHAEE) 2| AN
Figure 2. Generation of the 2™ plantlets(arrow) on a Kalanchoe
pinnata leaf

A EZ Ao A dutA oz
FAelA agarA-E-8k=H 1967} -
ARk AJZro] AaetarE ZojAa dd
HolA Welo] 2Ed~S Fi= 4
?—L ?’%%d—fﬁﬂ”# %‘H‘E#i ‘?’

o

l

Eg “E}L SEE }Iﬁr'* Hsﬂ 1 1 an af
Ao A s 05%AA A FAo] Frtele ATE
Faste] A7 AYAE Frshy] 9% dYe

=4

o

™

o=

- 723 -



Hormonal Study to Induce Direct Organ Differentiation of Kalanchoe pinnata by Tissue Culture

2) SlellA Hteje) Iy} E3)

3E2E FEZ Kinetin Omg/LolA 05mg/L7H
Img/L (Mo & Aelste] Ade dste] 1 &3
A3FA et picloram= 05914 5mg/L7H] 0.5mg/L
Ao w Agste] X3S ARESIITE 1 A} SloA
By EB3le-g 857 #Es Aot (Figure 3).

[

J[Nv

%r:i il

7.
8
5
off
ki
)
K
ox
o
ox
=
=2
R
g
o,
§
FN
E?L
2

hs 43S Hol 25mg/L ol FEellAE ghdd A
e WAtk ol 24 A TEES kA
el A %*xﬂﬂh a9 wolEd & dd

o
kinetin &%= - 057+A) oJ3Fo] mm|sic), whH
piclorame] A7# o= #e] W] Tt A
Hol = Aot (Figure 3).
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Figure 3. After treating with various concertation of kinetin
and picloram |, effects of rooting from K pinnata plantlet
leaf after 8 weeks. P 0.5 on X axial represents concentration

of 0.5mg/L picloram.
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Figure 4. After treating with picloram 0.5mg/L and kinetin
0.1mg/L, effects of rooting from K. pinnata plantlet leaf after 8
weeks. B is a rooting picture from enlarged 40 times of arrow
part on A image.
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Effects of Picloram with Various Concentration of Kinetin for Shooting
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Figure 5. After treating with various concertation of kinetin and
picloram, effects of shooting from K. pinnata plantlet leaf after
8 weeks. P 0.5 on X axial represents concentration of 0.5
mg/L picloram.
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Figure 6. After treating with picloram 0.5mg/L and kinetin
0.5mg/L, effects of shooting from K. pinnata plantlet leaf after
8 weeks. B is a shooting picture from enlarged 40 times of
arrow part on A image.
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