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Effect of Ethylene on Formations of Adventitious Roots, Trichomes, and
Calli by NAA in Leaf segments of Arabidopsis thaliana
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ABSTRACT In order to study the role of ethylene on the formation of adventitious roots, trichomes and calli, the
effects of 1-aminocyclopropane-1-carboxylic acid (ACC), ethephon, CoClz and AgNOs were investigated in the leaf
segments from ecotype Columbia of Arabidopsis thaliana. When the leaf segments were cultured on the media for
forming adventitious roots (0.1 mg/L. NAA), trichomes (2.0 mg/L NAA) and calli (10.0 mg/L NAA), and then each
cultures was treated with 1-100 mg/L of ACC and ethephon, respectively. On the adventitious root-forming medium
adventitious root formation was decreased, and trichomes were induced. And on the trichome-forming medium
trichome formation was decreased, and calli were induced. In order hand each culture was treated with 1-100 mg/L
of CoCl2 and AgNOs, respectively. On the adventitious root-forming medium adventitious roots was increased
without trichome formation, and on the trichome-forming medium trichome formation was decreased, and
adventitious roots were induced. However on the callus-forming medium treated with ACC, ethephon, CoClz and
AgNOs, respectively, callus formation was inhibited and trichomes were induced in all cultures.
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Figure 1. Morphological observation on the effect of ACC, ethephon, CoCl: and AgNO3 on the
formation of adventitious roots, trichomes and calli from the leaf segments of Arabidopsis
thaliana cultured on MS agar media supplemented with 0.1 mg/L, 2.0 mg/L and 10.0 mg/L NAA
after 4 weeks, respectively. (A) Control; (B) 100 mg/L. ACC; (C) 100 mg/L Ethephon; (D) 100

mg/L CoClz; (E) 100 mg/L AgNOs.
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Table 1. Effect of ACC and ethephon on the formation of adventitious roots, trichomes and calli from the leaf segments of Arabidopsis
thaliana on MS agar media supplemented with 0.1, 2.0 and 10.0 mg/L. NAA for 4 weeks respectively.

NAA (mg/L)
0.1 2.0 10.0
Adroot  Trichome Callus Adroot  Trichome Callus Adroot  Trichome Callus

Control ++" - - F++ - - - 4+
1 ++++ - - +4+ - - - +++
5 ++ + - +++ - - - 4+
ACC 10 ++ + - +++ - - - +++
(mg/L) 25 + ++ - ++ - - + +
50 + ++ - + ++ - + ++

100 + ++ - + +++ - ++ +
1 +++ - - ++ - - - +++
5 +++ + - ++ - - - +++
Ethephon 10 ++ + - +++ - - - -+
(mg/L) 25 + ++ - ++ - - + +—+
50 + ++ - + ++ - + ++

100 + ++ - + +++ - ++ +

* Symbols for ++++, +++, ++, + and - represents excellent, good, moderate, rare and none, respectvely.

Table 2. Effect of CoCl2 and AgNOs on the formation of adventitious roots, trichomes and calli from the leaf segments of Arabidopsis
thaliana on MS agar media supplemented with 0.1, 2.0 or 10.0 mg/L. NAA for 4 weeks respectively.

NAA (mg/L)
0.1 2.0 10.0
Adroot  Trichome Callus Adroot  Trichome Callus Adroot  Trichome Callus

Control W - - +++ - - - +++
1 ++++ - - +++ - - - +++

5 +44++ - - +++ - - - +++
CoClz 10 4+ - - +++ - - - +++
(mg/L) 25 +++ - - +++ - - - +++
50 4+ - - ++ - - + ++

100 +4++ - - ++ + - - + ++
1 ++++ - - +++ - - - +++

5 -+ - - +++ - - - +++

AgNO3 10 +++ - - +++ - - - +++
(mg/L) 25 ++++ - - +++ - - - +++
50 4+ - - ++ - - + ++

100 ++++ - - ++ + - - + ++

* Symbols for ++++, +++, ++, + and - represents excellent, good, moderate, rare and none, respectvely.
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Figure 2. Effect of ACC, ethephon, AgNOs and CoCl: on the
number of adventitious roots from the leaf segments of
Arabidopsis thaliana on MS agar medium supplemented with 0.1
mg/L NAA after 4 weeks. Bars represent standard errors of five
replicates.
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Figure 3. Effect of ACC, ethephon, AgNOs and CoCl: on the
length of adventitious roots from the leaf segments of Arabidopsis
thaliana on MS agar medium supplemented with 0.1 mg/L NAA
for 4 weeks. Bars represent standard errors of five replicates.
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