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Physiological Toxicities in Commelina communis L.
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Abstract — 3-weeks old Commelina was transferred to and grown in Hoagland solution
(£100 uM Cd2+, 100 uM Cd2+ +10 uM IAA, 100 pM Cd2* 4100 pM IAA, 100 uM Cd?* +1 mM
IAA) for three weeks and then a number of physiological activities was investigated. In
the control the length of stem was increased to 7 cm after 3 weeks, but in the treatment
of Cd?+, 2.0 cm was grown. In cases of IAA with Cd?*, the growth of the plants was
increased to 3.7 ¢m, 5.0 cm and 3.3 cm in 100 uM, 10 pM and 1 mM IAA respectively.
Cadmium stimulated stomatal opening. The stomata, treated with Cd?>* opened to a
degree of about 6.1 um, but the stomata, treated with no cadmium opened to 4.5 um. In
the treatment of various concentation of IAA with cadmium the stomata opend to
about 1 pm more than that of cadmium alone. Cadmium reduced total chlorophyll con-
tent up to 13% for 3 weeks. In the treatment of Cd?* +-IAA (10 pM and 100 uM) the clear
change of total chlorophyll content was not observed, but in the addition of 1 mM IAA
to Cd2?+ reduced the total chlorophyll content to about 9%. Cd?~ reduced to 9% and 11%
of Fv/Fm after two and three weeks respectively. In cases of IAA with Cd?*, there were
no clear changes of Fv/Fm. Cadmium reduced water potential to 67% after 3 weeks
incubation, but in cases of IAA with Cd?*, water potential was not clearly changed.
Therefore, it could be concluded that the treatment of IAA showed clear alleviation of
Cd?* -induced several physiological toxicities.
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A5 Aoz BuE v glvh(Page et al. 1972; Kim
1982; Kim and Park 1992). Kim (1992)2- A}=u]o}, Wl =
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Lee (2000, 2001, 2002)% Cd2* 9] HA& Zolx B3
£ &A= APE A3AT B4 Ca?t 3} salicylic acid
5¢ olasle] 7h=E F4 ¥2 % Jlg 4o B4
o sl A3t} MEAA] Ca2t 2 second messen-
ger2 Ezleko] 2t 2849l % EF (calmodulin)e)
e Az st oz Ayste ZAREAL G435
Hu oA v AT A ZREAS A
2427 HHH protein kinase®] F4 3 7JE}p
Qe de A dohtEd fwsis BAols uhe
A, Caio] Cd2'3h ol 27} oled Wx Fees
Cazt 9] 44+ 4 Cd2tol 98] $-=% = PCs(phytoche-
latins) A = A=]H ] Aol Tpefst GFS & 7o
2 Z1Hskd=t webA, 357 G H oz A g%
£& Hoagland £el|A] Cd2'3} Ca2t& 7ol st
of, A%, GE4 =, SEHNA, FPAS S SHT
A3}, Ca2to] Cd2* 3} 2L =4 amal= of7]st Ao
2= ¢l e} (Lee and Lee 2002b). &, Cd2+ + Ca2t ]+
T OAFEY oF & s HubA< A= 24
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Ca2t AA 2] 54 &Fol] 23] Ca?+o] Cd* 9] =
231 7= EHE HoFA] E3Y 1, salicylic acid
Ca? 3 72 azsg HoAF9ch(Lee 2002). A &2
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G o) AE (Commelina communis L.) $A-5 AA (2
), E5b 2Ela o EBFEC Ao, 144]7ke] 7)9)
104)7+2] 9t7], 20°C2e] 252} 80 umole E m2 s-1 (me-
tal halide lamp)®] = sHl4 Auigch A7 g
W Fr)z Edvs @iz 25)8 1g119 xR
Fof, wol % 37 B4k A% ATE AR AL

¢ plastic petri-dishel] ¢} o}=id
% g o, 715 A =3l $ls
A skl 1A1Z ZbeF e 23 "WEAd AAS
0] 8-3}ed Lee and Bowling (1992)¢) wle} =3 & 23t
t}-&. 10 mM MES-KOH buffer (50 mM KCl, pH 6.15, +
IAA == Cd2)E X331 5em 7Y plastic petri-
dishol] = £t} ©]& petri-dish= 2% (25+2°C)%} 33
% (200 ymole E m~2 s71)7} L4A3A §-X =™, normal
air =X COq free airg A|&Ho=z FFE 4 9=
23] uF =) AR CO: free aire AHA F
7]& Soda lime (Sigma, U.K.)#} 2M KOH 418 %23}
"]7-1’\1 A BRI E Fx7AM 2417F Bt vk
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357 AR & S AE 54154 Hoagland solution
o2 24 $£7AANSE, 100 pM Cd2t+ (Cadmium Chlo-
ride 1-hydrate, AnalaR, U.K.)3} Cd2++IAA (Indole—
Acetic Acid, Sigma, UK)E 22 28 5 QAES
2AHTE A& Wk A7 H(L 2, 352 fA B9
718 AT 454 TS 454 abujEY &3
2 Holden (1965)2] ¥}¥-& 7| x= sl¢t}.
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Fig. 1. The effect of Cd?* and IAA on the length of stem
of Commelina communis L. Each point is the mean
of 2 measurements. The concentration of cadmium
used here was 100 uM and in all the treatments of
TAA, 100 pM cadmium was also added.
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1mM JAA?] A= 3.3cm AASG T} (Fig. 1). Lee
(2002)%= Ab7] 8 nie}l & zAelA 100uM Cd2+ 3]
A 3F Fgtell 2Tl vla] oF 71% AAe] A=
A& FAs . gEtA =Rl 23 AE A9 o
A B3l Aoz Ala®o) 39, [AAE= 10~100uM
oA 2719 AL 7 FAAFH oY, 27t FolA
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7} E213}ed}h(Taiz and Zeiger 1992). JAEZ 52 2
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Fig. 2. The effect of Cd?* and IAA on the chlorophyll fluo-
rescence (Fv/Fm) in Commelina communis L. Each
point is the mean of 2 measurements. The concen-
tration of cadmium used here was 100 uM and in
all the treatments of IAA, 100 uM cadmium was
also added.
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e &35 AHE Ho|th Lee (20000 2] 2.7]dA
Caz+ p=of wh2 7|1Fz715 EAsGH. 2L A 719
BE ¥xdi 7F3E™He] &A= o, 100 uM Cda2*
oA 1 &37} 7FRF Foh Lee (2000)% Cd2tel] 2]3}F
FAYE C' o] K F48 s, AHlo]
z2 ol ALY F= 2%z nYe) Fig 2014
Bel 0 )Y E SsPen, ohed 1A F
b Cdr g BEAT @ Asud 713IA9E o 53
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¥t} (Pemadasa 1982; Taiz and Zeiger 1991).
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Table 1. The effects of Cd2* +IAA on chlorophyll content
(ug gt fr.wt) and chl a/b ratio in Commelina
commaunis L. Parentheses indicates chl a/b ratio.
The concentration of Cd2* used here was 100
uM.

Cd*+ Cd++ Cde*+

Control Cdz+ 10pM  100pM  1mM
IAA TAA TAA
0 440(2.6) 440 440 440 440
1week 450(3.07) 390(2.97) 430(3.2) 445(2.9) 410(3.02)

2 weeks 430
3 weeks 445

3.04) 370(2.73) 435(3.19) 450(3.39) 410(3.59)
2.73) 385(2.38) 430(3.11) 440(3.4) 400(3.3)

o

0.76
0.74
0.72
£ 0.7
:
0.68
0.66
0.64
0.62 ]
1 2 3
Weeks
Con B Cadmium [l 1mMIAA
] 10uM IAA [ 100 1M 1AA

Fig. 3. The effect of Cd?* and IAA on stomatal apertures
of epidermal strips in Commelinag communis L.
Each point is the mean of 2 measurements and 40
stomatal apertures were measured. The concen-
tration of cadmium used here was 100 uM and in
all the treatments of TAA, 100 uM cadmium was
also added.
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1996). 2 Ao =4 a/b W= 2.389A 3.59%2
eyl vehdeh dATE WER BE A2 TIA
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Fig. 4. The effect of Cd?* and IAA on water potential of
the stem in Commelina communis L. Each point is
the mean of 2 measurements. The concentration of
cadmium used here was 100 uM and in all the
treatments of TAA, 100 UM cadmium was also
added.

Fv/Fm ¥]&-2 3313t ukg-o] 32} vl gl wH s}
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Cdrrol St Alge) ARA, dI4 T, B
94, $EANA 2 AT Bash 48 21 5 54
F3E dutA <l EAl ot} (Page et al. 1972; Kim 1982;
Willmer 1983; Kim 1992; Kim and Park 1992; Lee 2000;
Lee 2001; Lee 2002; Lee and Lee 2002a, b). Ca2* Z}A)] ]
=4 =&z o8 Ca?te] Cd**o] HA& 437+
Z3}8 R FR 23 r}(Lee and Lee 2002b). Salicylic
acid £8 Ca?+3} 22 &35 WelF9r} (Lee 2002). L
b 1AL 4129 A%, 44 B FoFy 2230 4
R Carvel 3 A7 BAE FAAA D
A Z e IAAE ofd IS AA Cd2re HAL 43
AMAE U717 3 HAZ, [AAL A2 A3 o
o FAA d&E = safor Cazri FI3)
A AE Ao &4 s=2goz 247 A7z Aed
ok T HA = 1AA7E Cd?rel] 3 fr=d WA i
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o HEAREdzs HAdes Aede Res F
G ool AT FARY BEE Foz Felok T 3
Ao},

9 AAE FZA st 2HdE HAFUR.
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= I -]

377t Moz AT ¢4H4EE Hoagland 4
o (£100 uM Cd2+, 100 uM Cd2*+10 uM IAA, 100 uM
Cd2* +100 uM IAA, 100 uM Cd2* +1 mM TAA) A 3%
7 AN T F A VN, G5 5% 45
4 ¥3 2 2EFHEAHAE 25T Hoagland -4
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