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The Effects of Abscisic Acid (ABA) on Cd?" -induced Physiological
Responses in Commelina communis L.
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Abstract — Three—weeks old Commelina communis was transferred to Hoagland solution
(Control, 100 uM Cd?*, 100 uM Cd2* +100 uM ABA, 100 uM Cd?+ 450 mM KCl) and grown for
a week in the solution and then a number of physiological activities were investigated. In cases of
Cd?** and Cd?' +ABA treatments, the growth of the plants was inhibited to 71% and 81%,
respectively, when compared with the control, but there were no significant difference of plant
growth between Cd?* and Cd?* +KCl- treated plants. In the treatments of Cd?+, Cd** +ABA
and Cd?' +KCl total chlorophyll contents were reduced to 32%, 41% and 29%, respectively. In
chlorophyll fluorescence experiments, Fv/Fm ratios were also reduced to 14~20% and about
23%, respectively, according to the light intensity by Cd?* and Cd?>* +ABA -treated plants.
Water stresses were increased by the treatment of Cd?*, Cd?* +ABA and Cd?*+KCl. In Cd2t
accumulation experiments Cd?’ transport into the plant by ABA was not affected, but the
accumulation of Cd?' into the roots was elevated to 13% when compared with the control. Cd2*
transport into the root was markedly inhibited to 60% by KCI. Therefore, it could be concluded
that ABA did not reduce the toxicities of Cd?*, but enhanced Cd?* -induced toxicities and KCI
showed no effect on Cd?* —induced toxicities.
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Fig. 1. The effect of ABA on the length of stem of Commelina
communis L. Three—weeks old Commelina was trans-
ferred to Hoagland solution (Control, 100 uM Cd>*, 100
UM Cd** +100 uM ABA, 100 uM Cd>* 450 mM KCh)
and grown for a week in the solution. Each result is the
mean (£ s.e.m.) of two replicate experiments.

Table 1. The effect of Cd*>* and ABA on chlorophyll content (ug
¢! fr.wt) and chl a/b ratio in Commelina communis L.
Parentheses indicate chl a/b ratio. The concentration of
Cd?* was 100 uM. Each result is the mean of two re-
plicate experiments and three plants were measured.
Standard errors of means (*s.e.m) in all the results of
this experiments were less than 15%

jooum €&+ 5oy CdT

Control  Cd** 100 uM 50 mM
ABA ABA KCl KCl
0 1255¢3.2) 1255 1255 1255 1255 1255
1 1280 870 1275 750 1270 910

week 3.1 (26) 29 (2.0) 3.2) 3.1

%Th ABA &5 X 2]A] BelE dxte} 555 AAo
Cd~ 3} A A=st 4% Cd™ FEHue] o4 &
F7b 10%t Abs3ted. ABAZF Cd2 el o3t A oA
o &7} &< RHeFQrh ABAY: djmAgl AE
2 zafor p¥ 2EFAE e A B
ABAZ} 4, Bul Heo] FHAMER olE3te 7|FS
2A] &t} (Taiz and Zeiger 2003). me}x] ABAe| 2%
A AAE 8 294 Sk B Aol ABA
SEAEE 27 AR Qs Ao oJ3E u|XA o
Aoz AtaRn. K 2 Az A5suAde) J3s
7P 23 4 F9 stz Cd2 I e ool
W3 gle] Cd*F 4 o oJ2] A]HQl uhel
Z Aoz AlgFe] 50mM KClI& Cd*+3} 3ol
getel et Cd?* A2k Aol Z 2ol 7t gl

Table 1 % 454 & ¥ 954 albell W& Cd~
7 ABA Xg] &35 AFE Aotk 454 gy W
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Table 2. The effect of Cd>* and ABA on the quantum yield of
Photosystem IT (PSII), Fv/Fm. The concentration of Cd?*
used here was 100 uM. Each result is the mean of three
replicate experiments and three of the plants were mea-
sured. Standard errors of means (*s.e.m) in all the re-
sults of this experiments were less than 10%

Light intensity ) Cd2* + Cd?t +
umole E m-25-t  Control G057 M ABA 50 mM KCI

600 0765 0.660  0.598 0.650

1200 0768  0.632  0.602 0.660

1800 0779 0627  0.600 0.640

2100 0.777 0625  0.604 0.620

3= ABAS) KCI o5 A=+ dx79 2ozt ¢1gl
o}, Cd2t A=l e} Cdt+ABA M F3leHA I3
Helo} Ca2t, Cd*t +ABA, Cd?* +KCl #gl#++= =+
of wis) 47t 32%, 41%, 29% QA= Ak AL
9] g4 a/b ¥ &S YubR o= 25~3.5¢ 48} (Oh
and Lee 1996). 2 AlgollA P24 a/b MY+ 2.04A]
3.22}elo| A ZA =gl on] Cd2+3} Cd2++ABA A&
265} 200192, Cd*F +KCl A 7= e 2
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aoll ¥ A WL Ao FEge

AgAel AR FARL F AR Alee Bes
FAbAg-oloh Fv/Fm v]&2 ¢F A=8 A5dd A4 ZE
FAe W PA-duE ab Qe 2PN R
$82k8 2)v] Sk} (Schreiber 1997). Fv/Fm 8] &2 33}
g ukg-2] A} H|-gol v)#sh (Demming and Bjorkman
1987), 8t A 93 FA41e] S0} vj#sh= Aoz
B3 H ¢ (Oquist er al. 1992). vdebr] Fv/Fm v]-&o] &

AL B A o) Av3 & 4 9l Table 2& ¢
FPE 84E AT 4 e ¥ Fv/Fme

aFol e Y FEr} 2748 ve} Fy/Fm u] ol
uu}stAl Zr}elgd ov}, o)u] 600 umole E m2 s lef| A
FEHHe] ol Aoz 2 Az 2E AYF
ol A4 600~ 1800 umole E m=25-12] oA Fv/Fm Hv]-&
of 2 atelrk ggish Ci* el daTel vl =
£ FzoA Fv/Fm vl&o] 14~20% 7}Astd}. Cd2t
“+ABA X8| 7% Fv/Fm H]&o] 23% WA 7+43193
o, Cd*+ +KCl 8]+ Cd2t A& 79 Fv/Fm v]$-9)
2 Aol7} e Gty Care Alze] A A
38 FFAEE JAE e f53 FIFEYSE ¢ 5
SIEh ABAL: olel® Cd+9) %4 &3te SHIAATA
Z5ln 25]8] EFXAIF. oj#dt Hie A& AL
Qe IF 223 8 2EHA 2N = Hepda

SE AEH e Ug Cd2t 3 ABA M8 &3 Cd2t
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Fig. 2. The effect of ABA on water stress (PMS: pressure of
moisture stress) of the stem of Commelina communis L.
Three-weeks old Commelina was transferred to Hoagland
solution (Control, 100 uM Cd>*, 100 uM Cd>*+ 100 uM
ABA, 100 uM Cd?* +50 mM KCl) and grown for a week
in the solution. Each result is the mean of two replicate
experiments.

Table 3. The effect of ABA on the accumulation of Cd?*. Three—
weeks old Commelina was transferred to Hoagland
solution (Control, 100 uM Cd?+, 100 uM Cd?* + 100 uM
ABA, 100 uM Cd** 450 mM KCl) and grown for a
week. Each result is the mean of two replicate experi-
ments. Standard errors of means (+s.e.m) in all the re-
sults of this experiments were the less than 10%. The unit
of the concentration of Cd’* isug g~' fr.wt

Con Cd>+ Cd?*+ABA Cd** +KCl
All leaves 0.086 8.163 0.188 16.376
Stem 0.009 35.663 14.218 22.227
Root 0.156 136.107 154.174 53.938
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