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The change of somatic cell embryogenesis in Kalanchoe pinnata because
of agar concentration in stimulating root stress
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Abstract Development of modern agricultural machinery
and accompanying agricultural development cause soil
compaction and reduce growth by stressing roots. Kalanchoe
pinnata was used to investigate the impact of stress on
rooting and changes in plant growth and reproduction. K.
pinnata forms somatic embryos capable of asexual reproduction
at the edge of leaves. Impact of root pressurization of K.
pinnata on somatic embryogenesis and organ differentiation
according to external stress factors was investigated by using
a high concentration of agar and this phenomenon was
studied histologically. Agar concentration in culture media
ranged from 0.5%-1.5% to induce a compression effect on
roots. The stem and leaf of K. pinnata were subjected to a
microtechnique process to study changes in tissue. /n vivo,
K. pinnata produced 2nd and 3rd plantlets at edges of leaves
from lack of water and excessive lighting conditions. In in
vitro culture studies, the lower the concentration of agar, the
higher the population and the higher the biomass, but plantlet
did not occur in leaf bends. Conversely, as concentration of
agar increased, increase in the number of individuals was
low. Plantlet development occurred only in agar 1.5% medium.
The difference in agar concentration was a stressor in the root
of K. pinnata, and thus the pattern of asexual reproduction
changed from the division method in root to a plantlet
generation in leaf. This suggests root pressurization may act
as stress and change in the plant reproduction pattern.
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H| 2 59 A8 202 EQFo] =& o] 7Ft}(Shah et al, 2017).
B b Fol S7tEY B A, Wl AR, &4
= S7E7HES Eol b3, SR A A, EY e A
=4, 9ER Ve HRAAM EFS F AEE o
o}5fof 7}E‘r(Leee al 2015). oA EF A HAFL A2 E
FollA 5 = AlRketal B So] Eqfo] sl A

o 1&0] 17} }01] E]/\ 7%}% 13l 3}7 = ch(Lynch and

Efis Eok«] 74 9} ﬂ”ﬂ &= 37l A
O A of| FoF& A = o] F Lol A= A of vzt
I} A)| o] th(Hussain et al, 1999, Shen et al, 2016).

Kalanchoe pinnata = 2+73 4 3Fol] w173} 7 Wk-3-3}o] 4
Ao 7hs gt AR BN A B, A, MY, &
UED}, Kalanchoe£o| &38= A Eo|n Tk FL air
plant 211 % E2|= W2 4& 7H oA o4l =0t
Kalanchoe<: 2| 2 552 Utz 0 & 9l 9] 7}AFR}E] of| A A
Al sz 8l 7+ &/ = o o] 7 o] budding®] ©] 5= %] = plantlet
5 948 F ol ol 4 B f AR AAE B 5
B AL 5= EA] o] cA’lﬂ-(Baldwin 1938). Kalanchoe<:&
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B8 EL huA o)Ak HE L 1WA £ 24 ot}
Kalanchoe<30l| £:51= 4259 5542 29 5 A =
7L e ZASS o 2 Wofuhol o] 313 By
v A3 7L A Aste] 2ol @6 §4 o] QUth(Jung et al,
2011). Kalachoe pinnata= ©37] 4] 220 2|5 3 A5}
Mafst A v 4571 7F B QA P o= gAY A
O] AA| 2 vl & A 5HA E th(Garces et al, 2007). T -2
9l Kalanchoe pinnata’= A~ E &) 2~ of o] 3| A A A 2v] T A&

L3l E3) ARSI Ao w2 Ao EZ N dHl px
Sl YR 15 24 s 50l 2EY A FRE
2235t o] K. pinnata 2370 Q3FL ZtH(Koltunow and
Grossniklaus, 2003, Arnold et al, 2002).

& A A A I A e el o S
2ol oAl & Bk et AEH 20 A BAE A3
fIsto] /24 o] BEl A=<l Kalachoes: A1 88}t 11
bia 0431 T AEH Lo kSt A A WS T
T ket M AA 2 M E FAAF RN LEH L o
5 Efﬂ?ﬂ OB I fEolnh E B AEHAE
Aol FHA 2l 717 uief A& 8] AstiM F&
AFE-3F EoF ohul A3 Wtk § 94 o] 31 A2 0] EoF ¢t
BT AR AIE A=) QoA o P agar § = E
AR 71 ul o W ARSI

N
B A o AF8-3F Kalanchoe pinnata = A8 A Z7}o)| A A3
& A A ZAE Eat A 2 sho] AFE-EFGI T o]

Z71228+1°C, 3000 lux3Z = of] 8H/16H
47 Z A 0] ‘,{ill}. HH | A z0f] 2221 MS (Murashige & Skoog)
v X = Duchefa Biochemieof] 4] 7243} 1L agar+= Becton,

Dickinson and Company A}2] Bacto AgarS AF-2-3} 91 T}

Agar SZ0f OE AlZ HY
bz o g 4]

A A2 2 2 ) ool A 220] = MSE| A 2 o]

HH —E‘ =2 v
254900, IN NaOHZ} IN HCIS A}-§-5}o] pH 5.7~ 5.85
Z A5 Th MSHi R o] agar =S A& g dfo] 0.5~

1.5%4] 7 7}8}o] autoclave (121°C, 20)3F & 3 5 v oF

of| 235} A U = H - plastic petri dishof] £33} A ¥
off AR5}t

wj ok o] HE23 uj = AP Ao A JAA ] K pinnatal)

AN Z o) & 2 3 & 7 2%2] NaOCI=Z 108-7F T H A3 of

< clean benchol| A == 53] A 27 & A|A| 32 vl S 37]

2 A Z3}9) 0 1, petri dishol] HZ3F wjj o] = 9] o} 7H2 wh

oz AA 2 S S A Fsk o

Agar 5 &= of| Wk A9 -& 144171 30+ T8 2] 2] €} 9A| 71 30+
oF 2 2] 3}o] 22 ~24°C2E %2 H low temp incubatorof| A A&
2 A AA 7t} Incubator 212) 221,010 Im o] F=E #]
A A g B35 PO 4712 F3) W ATH O
=50~ 80%= A 5HH A E 50 5o A Al T

o> rL il

Microtechnique

A EAE 1.5mm x 1.5 mm o]y o] 27Z+o 2 Athslo] FAA
(formalin, acetic acid, ethyl alcohol)-8-28 © & 36A| 7} 41 .2-of A
AAAZ] Zalcohol 55 A &2 &5k al xylen O 2
gha it Xylen2| $Hel 24 & =4 paraffin © = 35, vl =
A A A] rotary microtomﬂi 10 tm F=7A =2 A5}l 0.05%
toluidine blueo]| 30 G AL o & Y53 u| 7 © & 32519 Tk

ol —s
21 d nF

AEY A0 OISt plantlet EA &

Kalanchoe pinnatas= $} Tr315-9] o A 58 A 215 A A| 32 vj
FA2AE FolA St K pinnata®] o] 23 A A 2 B = in
vivo 4 Eff o] A] 3000-lux T+ =3 !, 28°CO =2 &= 5o
o) gk 9] 5 A E g Ao whet 17 plantlet (budding) ©] 34 B
uk o] 2} 2™ plantlet (budding), 3" plantlet (budding) 7}2] &= &
/g o] =t (Fig. 1).

Agar ST0f ME AlZ W& H|uW

$5}14] plantlets & A 5t= FAAA
bl BT A4S ARAS
o] agar ‘=& 2] $F MSH|| X| o) A K. pinnataE: v}

0.5%, 0.8%, 1.0%, 1.5% agar’s = o] A A% w157}
J‘:Lﬂﬂ AT} A5 =(0.5%) 9] agart A o M = 54

Fig. 1 Generation of the 1%, 2™ 3™ plantlet of Kalanchoe
pinnata, grown at 28°C with 8/16 dark/light cycles at least
3000-lux standard light
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Fig. 2 Sixty-day-old K. pinnata in culture bottles (A: MS media
with 0.5% agar, B: MS media with 1.5% agar)

5 AN A7 B2 F71eke] AE gl F
Al e T3y s 2 agarS E TS TS H
= ol 1Tk, 58] 1.5%9) agar o A1 430l o A%
Tt (Fig. 2). A = Th2 agar 5 &= O] Wl FH ol A 60 7H 437
A7 K. pinnata®] &7] 4o, &4, 714>, 18] 1 plantlet2] 7]
25 agar B2 B W A} agar 527 S 4E agar
b e A9 ABA BTk E7), 5 Belo| 4 Eont
O] BRAA O = A 27 Zobehe A e
U ic. 412 9] 4 A biomassy S 7Febs}7] $stol £7] 2
0|2 243 A3}, agar =7} Sl 2] 9]9] A &2 agar 5
E7h 2 A 9] A L) 70| S wrol o] 2 gk agar
7} W g4E A 80 o) 7} Aol Ak HFE ek
o0 agar 5 E 7 B S 45 FEA e A B A M2 %
7| ol 7k HobA) = 78S eieFig. 3A). 2, agar®) 5
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O] EA] = 5}}ol 9l o] upZ Hof| A] Hr A S LA A Al H)A]
o] plantlete] 34 % urerol] & A of s At A
3}, agar 1.5% & =5 A 2| g Y Z] 5 of| A= plantleto]
AJ3}A] ok dAbo] UrEbyTH(Fig. 3D). Q19 A Ql AEH AR
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Fig. 3 Impact of growth and increases in average of plantlet in various concentration of agar media in culture bottle with K. pinnata.

Results are representative of three independent experiments
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Fig. 4 Plantlet generation from stem (A) and longitudinal
section of plantlet with K. pinnata stem grown-up on the 0.5%
agar media (B, C). The arrows indicate somatic embryo cell: B.
x40, C. x100

Fig. 5 K pinnata stem grown-up on the 0.5% agar media.
Transverse section of stem (B, C: x40) and shoot of K. pinnata
grown-up on the 0.5% agar (A). The arrows indicate scar of
plantlet

Fig. 6 K pinnata shoot grown-up on the 0.5% agar media.
Lateral root generation; longitudinal (B), transverse (C) section.
(B - C: The arrows direct bundle sheath and pericycle)
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Fig. 7 Plantlet generation at leaf margin (A) and histological
observation of plantlet generation with K. pinnata grown-up on
the 1.5% agar media. Transverse section (B~D): The arrows
indicate somatic embryo cell (red) and vascular bundle (black).

AA i vl B 22 2 A w = A2 2l s th(Fig. 7).

Kalanchoe pinnata©l] A F-3 28 2] © & plantlet & A 52
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