Korean J. Environ. Biol. 18(1) : 63~67(2000)

SoAE W Cd2re) Lx:sh Aeld 54

o] &

&3

(At Y=g et

7tEg9 FHol dstel zAE3
L skt SteES 4
7AE gk de] ol Fol StEF 2=
2 AT A3 A WA 9o F45
7t g Fle g HEls 70%9 9S4
& =Y 20%2) $2HANAE FaAF e
A AL °F 60% FAAF oY JEZAEESE

A Z5E eF

il

L]

2N

M z2
MR 7180 FHT =Fe AT A

o w4 Foseh ATANAL 134 AARel %A
2 5o 4ol BARE oF R 22T T4
A AES) YT VDE o2 e, B ©
Az QAL e g st F GfAel A
otegarg vl

=9 099 Fie FR%lE Yol 1002
dazA, d, 2, 7t=F 223 72 Sl Ao
&2 QA FHFH &0 AL AAIFH=
of £% =93V= e Cd*T L A ¥ RE FE
A 71 d2E FF45e=2 4# % 2 (Chaudri et al
1995), Al &2 Cd*'¢] F=7t 2945 AlEAL] A
B A5 5 A ABe) YAl ash 45t 57
=g} (Page et al. 1972; Kim 1982; Kim & Park 1992).
Kim (1992)2 At2¥|o}, W =etn|, )43}, Evi-E-(Sedum
saramentosum Bunge)ollA] Cd** 1,000 ppmol] ]34

A]

Jo

)

N
o e

oo g

& a2

o
-
o

e
u
)

oy

K3

2=

ft

QAR o 67% o)) A% A7t doltig @
Felgich Cd g M2 e T3S P OF, obske
& 2T BAoARE Aol J A% R ARE

AART wote AT Ao FEA
(Willmer 1983).
A EE FFE dHl AFAAE AE Aoz oI

4ol

T 27, FEFHEA, o

& ol WF mTe} SN

2] ZA-Z 4 Hoagland &8 (£5mM Cd?HollA] 42
a8z
7 Fa% a4 %ok ojREe] Cdve] ez e 7}

o]
3

T EE 71¥d A5 ez RE
2. ofg] A e Ao Fas
gor 4S£ abulE 28 Z4&ge Cd*
ol®] F% (100~ 1,000 ymol Em~2s )ol| 4] -5
ke Bk wpelA, Cd*te] gelA-Ee] Ank

Qe A S BeATAY Ao Aoz 23H,

At AEAM FA 5 & (-Glu-CysinGly, 417114 n=
2~11¢] F%9] Phytochelatins (PCs)e] Cd?*™ #|3}A 7}
FHAFH = ez 4l F o} (Rauser 1990; Steffens
1990). A E-o] Cd*' & =¥3le FF45 =&5H PCs
9 =7t U8l FF<4 HAS B (Rauser
1990; Maitai et al. 1996). Yun et al. (1997)2 Canavalia
lineata A1 2ol Cd*'& A& o oM PCse
A&Aq F7HE DAY fREe] PCso AL »
2o A s} A} (Ris De Vos et al. 1992; Maitai et al.
1996). Rauser (1990)& 4 =Fol|A] drr} Ha]oA
o ¥ PCs7} EAZGE A& BuEyd. PCst
FE ¥R d2E9 ABA FAFHY HeAEe]
PCs §A] Cd*' 9] A BA W] Exol sl Aoz
FE3g Az el Cate d=z, Al=2A, Az, A
FA7IF F 9 Bl #EEG BYdME F
2 AzAdz Az EAQ3he Aoz AT} (Rauser
1990). o] Az7} Whdy Qlo] B =] Ci g F
+& 4 doE AL oujgd

FHH ez Catel AT AT Odel e WA
3t BAste] PCsell HFH o] ek wehal, Cavoll B

Hge] AAel 4 olslsly] AAHE PCsel
=3 P4E $EE s A= v Fesh o
it 7lzd oz Catel oA HEe A%, B
o 7Hash 713 FY| BAREA ok A= vh3- B
2310, o2l Cd2'e) abgol PCse] g olsst



64 olEY

e Wy e g3

wpebA], 2 Age 13} QAL A Eo] Fl=HS] x
Zoll oA uHEE=A HAE W sl=ge] Ex9
29 544 243

HE o Y
LAEAE

o] 2 E (Commelina communis L) 25 AA (I
F), B8k 2811 = EFE Ao, 14A749] H7]s
10A)7ke] 9}7], 20°Ce} &x=2} 80 umol Em™?s™ (metal
halide lamp)®] %= sholn Avsch dFdel 2
W Fr7)2 23|s (912 28)F 1gL8] FER F
slom), el F 37 B AR AL Ao A3
1=

2. 23,27 2 ¢ W A Cd* ¥= 53

377 AR oz AT FoA4ES Hoagland £
(£5mM cadmium choride 1-hydrate)ellA] 347t 474
A stdet. Al EA W] 29 Cd*' s IAFEE

7] (5,100 PC, Perkin Elmer)2 E-3] &33}<ic}.

3. 952 ¥ 34

A=4 FFe] 42 Holden (1965)9] WS 712
2 3o 3F B¢ A=t F)AEEL Hoagland -
(+5mM 5mM cadmium choride 1, hydrate)ell A 49zt
SR B Fo) 9B G A GRS ab g
& AR,

4. 52394, 345 2 7ITHEEY 34

337 Atet ©e)AE-& Hoagland €94 (£5mM Cd?**)
A 4d7t wjesigt SEHHNAE LS SEHWA A
7] (PMS Instrument co)E 3] =3} o8 J=

A BRAET 7]ZAEEE LI-6400 Portable Pho-
tosynthesis System (LI-COR, Lincohn Nebraska)%& ©]
gobod 2R3

da g ng

Fig. 12 3537+ AAH oz AT Ho)A-EL Hoag-
land £)o] 5mM Cd**& 3 7+ A2 & F A1 &3 W
o BEZHE Cd*9) =& RAF Zlolvh 2elA B
Zo] Cd*e] A B2 2E B 23R A& & 5 3l
o}, @elol wls £7]9 Cd*t el & Wi @A ekt
o] mazrne M} AAE 39 Cd*F =t dig

STEM:0.88

ROOT:6.68

~

Fig. 1. The accumulation of Cd®** in leaves, roots, and
stem of Commelina communis L. L indicates the
abbreviation of leaf and the unit of cadmium con-
centration is mg/kg fr.wt.
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Table 1. Width, length or fresh weight of leaves, stem
and root in Commelina communis. The number
of the leaf represents the no. in Fig. 1

No. of leaf Width(em) Length(cm) Fresh Weight(g)
L1 1.1 5.9 0.09
L2 1.2 7.6 0.16
L3 2.1 8.9 0.32
L4 0.4 2.2 0.02
L5 1.9 8.3 0.29
L6 0.9 3.8 0.05
L7 1.1 4.5 0.06
L8 1.8 7.2 0.12
L9 0.5 2.7 0.02

L10 1.1 3.9 0.03
L11 0.9 3.1 0.05
L12 1.5 5.5 0.08

Lx 0.2 2.2 0.01

Ly 0.2 1.3 0.01
stem - 13.6 2.06
root - 2.06 0.43

Chorophyll content (pg/e fr.wt)

Fig. 2. The effect of Cd*" on the chlorophyll content and
chlorophyll a/b ratio in Commelina communis L.
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Fig. 8. The effect of Cd®* on water potential of the stem
in Commelina communis L.
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Fig. 4. Photosynthetic activity as a function of light in-
tensities in Commelina communis L. Each point is
the mean (+s.e.m.) of 2 measurements. Closed cir-
cles; hoagland solution-treated and open circles;
Cd?* -treated.
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Fig. 5. Stomatal conductance as a function of light in-

tensities in Commelina communis L. Each point is
the mean (+s.e.m.) of 2 measurements. Closed
circles; hoagland solution-treated and open cir-
cles; Cd** -treated.
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The Distribution of Cd?" and its Physiological Toxicity
in Commelina commaunis L.

Joon Sang Lee

(Department of Life Science, Sangji University, Wonju 220-702, Korea)

Abstract - The effect of Cd** on chlorophyll content, water potentials, ion transport, photo-
synthesis, stomatal apertures and Cd®>" accumulation of organs in Commelina communis was
investigated. 3-weeks old Commelina. communis was transferred to and grown in Hoagland
solution in the presence or absence of 5 mM Cd?* for 4 days. Cd** was accumulated in all parts of
the organs including leaves, roots and stem. The proximity from the root and the age of leaf were
significant factors responsible for the distribution of cadmium. Most of Cd** was accumulated in
the first leaf which was the nearest from the root. Cd?* accumulation in the leaves led to
significant reductions in a series of physiological metabolism. Cd?* reduced total chlorophyll
content up to 70%, and changed chlorophyll a/b ratio to 2. Cd?" also reduced about 20% of water
potential. The treatment of Cd** showed about 60% inhibition of photosynthetic activity when
measured at various light intensity (100~ 1,000 umol Em2s71). Similar effect was found in terms
of stomatal conductance. Therefore, it could be concluded that the treatment of Cd?>* decrease or
block various physiological activities. [Cadmium, Photosynthesis, Stomatal conductance].
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