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Organ Formation—The Formation of Adventitious Roots, Trichomes and
Calli from Leaf Segments of Arabidopsis thaliana by Naphthaleneacetic acid
Concentrations, and Their Determination times
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ABSTRACT The effect of auxins and cytokinins on the formation of adventitious shoots, adventitious roots,
trichomes, and calli in MS basal medium was investigated in leaf segments from ecotype Columbia of Arabidopsis
thaliana. Adventitious shoots, adventitious roots, trichome, and calli were formed from leaf segments by a wide
range of hormone concentrations and combinations. Adventitious shoots were formed respectively in treatment with
0.1 mg/L IAA and 10 mg/L BA. Adventitious roots were formed in treatments with low concentration of IAA and
NAA. Trichomes and calli were formed by increasing the concentration of JAA and NAA. The optimal combination
was 0.5 mg/L NAA and 0.1 mg/L BA for trichome formation, 10 mg/L NAA and 10 mg/L BA for calli formation.
When NAA was treated alone in culture media, adventitious roots were formed in 0.1 mg/L, trichomes were formed
in 2.0 mg/L, and calli were formed in 10 mg/L. inductive time for formation of adventitious roots, trichomes and
calli were determined at 6, 7 and 18 days respectively by periodical transfer of leaf segments from NAA containing

medium to NAA free medium.
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& 5ol ARHE A FHol T8l ol o] @& st
sto] 717 o] A EE ol YA A7 determination
timeo)2}x? &= (Christianson and Warnick 1983), ¢]#]
3} determination timeS 2 EARAZHE Aol A8 £F
o mg geldAY HEI AANL EEHstY.
Determination time-2 HFW FAZ dAux|d 237 Ay
& ATzl 44 71 Ad F AEAREREER
R wlAel FA wg3IHA 7] FAHE HEATERE
B2 Xz 717k 2AE AAsted, ols 713 A
of 23 RS Xdshd 2L 71 FAuA] WelA 94
717ko] A#so] gEStE § 7|3 Aol 2RI W]
t} (Walker et al. 1979), Gull =& BZ, A~ 2
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AL )9 A Z3E uhH (Feldman and Marks 1986) A&
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Table 1. Effect of auxins and cytokinins on the formation of adventitious shoots, adventitious roots, trichomes, and calli from leaf explants of
Arabidopsis thaliana on MS agar medium for 4 weeks.

Auxins (mg/L)
Cytokinins IAA NAA
(mg/L) 0 ol 05 10 50 100 0 01 05 10 50 100
S - - - - - - - - - - - -
0 R - + + ++ ++ + 4+ - +++ 4+ 4+ - - -
T - - - - + + + - - + + + + + + -
C - - - - - + + - - - - + 4+ + + 4+
0.1 S - - - - - - - - - - - -
R - - - + + + - - + + + + - - -
T - - - - + + + - - + + + + + + -
C - - - - + + - - + + ++ +++ + 4+
0.5 S - - + - + + - - - - - -
R - - - - + + - - + + + + - - -
T - - - - + - - - + + + - -
Kinetin C - - - - + + - - + + ++ +++ +++
1.0 S - - - - - - - - - - - -
R - - + - - - - - - - - -
T - - - - + + - - + + + - -
C - - - - + + - + + + + ++ +++ +++
5.0 S - - + - - - - - - - - -
R - - - + - - - - - - - -
T - - - - - - - - - - - -
C - + - + + + + - + + +++ +++ +++
10.0 N - - - - - - - - - - - -
R - - - - - - - - - - - -
T - - - - - - - - - - - -
C - - - - + + + - - - ++ +++ +++
0 S - - - - - - - - - - - -
R - + + ++ +4+ +4++ - +++ ++ - - -
T - - - - + + + - - + + + + + + -
C - - - - - + + - - - - +++ +++
0.1 S - - - - - - - - - - - -
R - + + ++  ++ + + - ++ + - - - -
T - - - + + + - - ++4+ 4+ + + -
C - - - - - - - - + +4+ ++4+ +++
0.5 S - - - - - - - - - - - -
R - + + + + + - + + + + - - -
T - - - + + + - - +++  ++ + + -
BA C - - - - - - - - + +4+ +++ +++
1.0 S - - - - - - - - - - - -
R - + + + - - - + + + - - -
T - + ++ ++ 4+ + + - - + + + + -
C - - - - + + + + - + + + ++ +++ +++
5.0 S - + - - - - - - - - - -
R - - + - - - - + - - - -
T - - - - - - - + + + + -
C - - + ++ o+ 4+ + + - + + ++ +++ +++ 4+
10.0 S - + + + - - - - - - - - -
R - - - - - - - - - - - -
T - - - - - - - - - - - -
C - - - +++ +++ +++ - ++ +4+ FH++ +++ ++F

S: Shoot; R: Root; T: Trichome; C: Callus.
+ + +:excellent; + +: good; +: moderate; -: none.
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Figure 1. Photographs of adventitious shoots, adventitious roots, trichomes, and calli from the leaf segments of Arabidopsis thaliana treated
with IAA, NAA, and BA. A: Adventitious shoots (0.1 mg/L. IAA+10 mg/L BA); B: Adventitious roots (0.1 mg/L NAA); C: Trichome (0.5
mg/L NAA+0.1 mg/L BA); C: Calli (10 mg/L NAA+10 mg/L. BA).

Table 2. Effect of IAA treated with kinetin and BA on the formation of adventitious shoots from leaf segments of Arabidopsis thaliana
cultured on MS agar midium for 4 weeks.

Cytokinins (mg/L)

IAA (mg/L) Kinetin BA
0 0.1 0.5 1.0 5.0 10.0 0 0.1 0.5 1.0 5.0 10.0
0 . - - - - - - - - - - -
0.5 - - 83+27 - 85x+33 8625 - - - - - -
1.0 - - - - - - - - - - - -
5.0 - - 83+t24 - - - - 83%35 - - - -
10.0 - - - - - - - 16.7+4583+25 - - -

Each value represents the means £ SE of five replicated petri-dishes with four or five explants.- represents no response.
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B2 0.1 mg/L NAA AMz|7olx] 714 Beo] A=A
I, NAA FE7F S7Hgl oep &0l Z7tsr] Al2bsted
1.0 mg/LolA 7Hg B E&o] AHHNLH, NAA F&7}
% 7] met AY2rt F457] A8k 10 mg/Le
A 7Hg gol AU IAAY A9 T v)d %S Y
WO 0.5 mg/L NAAS} 5.0 mg/L IAA S} ¥]|$23 AL
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2 Ao aFFo|ur I HAFHCE FY
auxin ¥E Y of cytokinin FE7} Z7}gHl ulg} Lo
5§ 9 das gyo] L= A%E epd: §3] 0.1
mg/L9} 0.5 mg/L BAE 0.5 mg/L NAA S} 25} 2= 7
9 0.5 mg/lL NAA ©EAg3ET B o] FAHUL
U AR Aejset A FA4EE AEFE vEisicth
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NAA 5% Z7il me} #4Z, 28 9 A2 §49 7
A7d He g AR A%t B 7 F U AR
stod 2@ Z3 NAA F= F7id we) 732, 28 o
A7t FB T 4502 AT (Table 3). NAA ¥
E7H01 mglld o 1 B RPTo] gEoR PAF
o1, NAA & F7tl met RAZ F7F Fastua 2g
o] $7k817] Al&sle 2.0 mg/L 2 o) 32 glo] Z&
o] 714 %ol FALUTE E3 2.0 mg/L FE o)At A$
Zgol HA Zadty A2 FAo] Fulsrl 10.0 mg/L
Y 9 28 34 glol 7 B AT 34H 1A
H BRIy BEE EE AHAU EX §le) JYeue
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Table 3. Effect of NAA on the formation of adventitious roots,
trichomes, and calli from the leaf segments of Arabidopsis thaliana
cultured on MS agar midium for 4 weeks.

NAA Induced forms

(mg/L) Adventitious root Trichome Callus
0 + - -
0.1 + + + - -
0.5 + + + -
1.0 + + + -
2.0 - + + + +
4.0 - + + +
6.0 - + +
8.0 - - + +
10.0 - - + + +

+ + +:excellent; + +: good; +: moderate; -: none.
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NAAS BEE 2439 A9 0.1 mg/LASH, 242 20
mg/L, 1832 B A+ 10 mg/LE Jebytch

Determination Time XA}

NAA 9% 2/ 498 2712 #4228 3 2 §

=

A4 93 determination time-& ZFA}H A3} 0.1 mg/L
NAA Ao 98 £ A dA A2 o 6Yollen,
20 mg/L NAA Aelel % 2 44 27 710L o 79,
I3 10 mg/L NAA X2l &g Ayx g4 23 7|7k
o} 1892 et} (Figure 2, Figure 3).

H71 3 FAASA Hxo) Aishs BE AEETS= ©
2 o ¥ il FE e ZHE o]L3tt} (Valvekens et
al. 1988). o} ! HHAME Bz AEsrt AFAY I
L7t o W7] diFolrh dolut Bel BAES AM-ste A
At FEElAN BE fREuAZ &7)5 294 33
AR 1 E3 FF2 A7 AeiEel wat g2k
Columbia’ 9 EHAM= A9 B27F A=A o}
‘Wassilewskija' & AFHoZ Bx7 AEAT
(Feldman and Marks 1986). 12y} ¥ Addr=
Columbia’ ¢] 9 HHA A FEHAFS AXA &3
Y BXRE 23 & AAs, oA ARz R
o Hlate FF o R Arshgol Wokou 0.1 mg/L IAA9)
10 mg/l. BA EgAg7olA 16.7%2 elstth (Table 2).
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Figure 2. Frequency of the formation of adventitious roots,
trichomes, and calli from leaf segments of Arabidopsis thaliana
after 4 weeks on NAA free medium followed by different periods of
preculture on agar medium. Bars represent standard error.



Figure 3. Morphological observation of adventitious roots,
trichomes, and calli from leaf segments of Arabidopsis thaliana
after 4 weeks on NAA free medium followed by different periods of
preculture on agar medium. (A) Course of the formation of
adventitious roots treated with 0.1 mg/L NAA; (B) Course of the
formation of trichomes treated with 2.0 mg/L NAA); (C) Course of
the formation of calli treated with 10 mg/L NAA).

o]# 8 A= Chaudhury$} Signer (1989)7} ‘Columbia’ 2]
9 AHLS HX A wjAE 0.15 mg/L 1AAS} 2-
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o) =2 AEsSEE Ve Ao Iy
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th NAAE §714t) AH S ol &= Z4de Bt 34
=1} (Patton and Meinke 1988) & ZHWoAM &= AE HZF7}
HAEA] ol IAA7} NAA7E BE Rlo] A Roz
YERST} (Table 1),

Feldmann} Marks (1986)= 5% 34 % 12 mg/L IBA
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