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Studies on the Effect of Heavy Metal on the Growth of Various Plants

1. The Effect of Cadmium and Lead
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(Dept. of Science Education, Sang-Ji College)

ABSTRACT

Uptake and effects of treated Cd and Pb in rose moss and tomato were studied in pot cultures. Three
horticulural plants on the roadside were tested to determine the contents of heavy metals in plant parts.

Yields of rose moss were increased by the increase Pb concentrations in soil. Yields of rose moss by Cd
treatment were decreased in 1,000 ppm group, but increased in 500 ppm group. Portulaca grandifiora Hook.
proved to be tolerent of Pb and Cd added in soil. Yields of tomato were decreased by an increase of Pb
concentration in soil, and tomato proved to be weak for Pb added in soil.

Pb contents in root, stem, leaf, and flower and seed of rose moss were increased by an in crease of Pb
concentration in soil Pb content in root was the highest among them. Pb content was the highest in root of
tomato, but the lowest in the stem.

Among the heavy metal contents of three horticultural plants collected by roadside, it was the Chrysanthemum
which had the highest contents of heavy metal among them. The heavy metal contents in stem were less than
in the other plant parts in all three plants.

The number of flowers in rose moss was decreased by an increase of Pb, and Cd concentration in soil,
but in tomato it was increased by an inerease of Pb concentration in soil.

Amount of rose moss seeds which were collected after cultivation was decreased by Pb, and Cd treatment

in soil.
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LA A= B webA A &gk BRI A9
(Warren & Delavault, 1962, ; Cannon & Bowles, 1965, ;
Kioke & Riebarsch, 1964,; Singer & Hanson, 1969, ;
Motto et al, 1970). ol el gt BigL Mol BEW 3t e}
oloj o] Bf#pol £ Flal=e, olH ¥ HEBWIIL
EEA A FYTE, BES FETE(5~10cm)
ke Fo] ksl ch(Lagerwerff & Specht, 1970).

Wiy EOBW BT Bigts Maclean, ef al.
(1969), Patel & Wallace(1976), Lagerwerff(1971),
Jastrow & Koeppe(1980) 5-°] T#E3 4} glch.

Zn, Fe, Mn& HipMA ABEy g MRyl &
#Eolt, Kl ol &l BREMS A Cd, Pbrt &
e A EAlel HESHA 9t (Page & Bingham, 19
73).

Pbs} Cd: Mn, Znzl <& el AHDHAA &
mey Fhko] HRMeZ 591 vk =, Bl o]
AL gEezx F& HED oz 484 dvh &
SEell = Pbrl iEE BEC vl 2t B AT W
7ol 7 ¢lth. Pbi= anti-knocking agentsz 4] tetraethyl
lead(Pb(C,Hs) )¢} tetramethyl lead(Pb(CH3) ()2 e
2 HEE EEhC galon¥ 3~Tmld &HE I Yt
HEE HER gasdl ol Eol KT Pbye #Rioz
Lol g, ol whel Mol =lAA He BB
oz o] T/ kel FHkBig(Chlorosis)o]
ghte], %HB4E 9 H(Cha & Kim, 1975). 1]
o 4= Pbell o8 A EME AFOHA &4 3],
mme] welol HES) LI By HES MHRS

ELEESRS HHEY BIELW PbEg Fo sl
¥ R, Pbe BES &5 ddAe Pbe &
o] Zs}= g1t} (Rolfe, 1973). EEE WS PbisH
o @A olv] we& WHEE] e 3ch(Shuck et
al., 1970. ; Ter haar, 1970). Pbe] HFHE L4
—RHYL 2 Lol &3} PbEgtd WM Ke] THE
7 HAV, Zkimesye MR sty WiiR #
WHEAIA Lol 23 PbEgd-& B gozd v
ehteh. Pb A #EQl SHEE 714 o483 &
F48 Port 3EE AAY JlEs AdA e Ao
Pb 8ol B2 MYWIAE A2 slsiFate] et
A e 499 w3l ch(Sung ef al., 1977).

il el A Pbe] FF Ay Hel lime,
nitrogen(N) & Hifiste] WA EZE & + glod £
#% pHel = A7l e Aoz w3lAz g (Cha &
Kim, 1975; John et al., 1972).

AgddAd o8 ATyl Pbo] %ol 2 Mol =3
= JE&E WA ¥igte wol 9l th(Ter Haar of al.,
1969; Baumhardt ef al, 1972; John, 1972; Smith, 19
72; Cox, et al, 1972). 1 o)) f gty o] Pb 15
Yoo 3 BE9E(John, 19715 Martin ef al., 1966)7}+ 3]
o0t fa¥ AT, FSEM 7hRlel B4 Pbel RIS W
FEE gk

Cde 2§ sl M=ol o MEE ABE
tire, WM, HoFER Sol FIASE S Pbuoh Al
EHE e MWE dvh(patel ef al., 1976). RFIHY
ol AHT FEHL A £ Hoz duxm g
oh b AR B Rl HERE CAE Mg &8
BRERBEEY 75 CdY BiRe] wstov limes
BEEE th Cde] &8 o) 7+48 & 7 g-& ey o} (John,
1972). 2.@dlAel Cdo] el A HERAAE 57|
oAl Bed @il el Cd BkEe] &4 o word
(John, 1972), el o3 CdY HWEERE =&
HER Frdd T ERe B (Page ef al, 1972;
Page & Bingham, 1973). w339 fEipolAE Cd |
Weell 2ol A lol4 el #eoy &fe] wytd
(John, 1973). Cdo] &7t H245 R QU 284
ROl Relzlon F, ns, WA= HHY Cdo) 3
Bl 2&T5 hERC 4 Hgdh

—Hrez Bl g e RHELS BT
R BTEMYC) vad B Aoz <A go
=, SHEHE BT A Seo, o329 ol
N BB RERRS BEY, AFTH, 4R
AR PR gos, oe Y S TR
Ak zHv, WY PITE % BEY ARy B
< %WE ok glomz, W WEH 7t Pbe
Cde} o] A8 HRE dnA ARBAIAE EH
o] RBBREE o, HaMy=A BTEINe] B
Byol= Rl BTE KET 4+ Jd& BHEMEYHo)
A EutEsl BREE 9ol 4Kk, BT R HE
] 2] & Pbe} Cde] i) Riste] wrelx=t 9t
esculentum Mill)e}  ZRIRTE
(Portulaca grandifiora Hook): Zp¥EEBAYC = BT
YorE, BTEEY TR Soe EEmE BEsA
Z9E 73 3le RIER el o (Lee, 1964).

RETEE L HES BERE =% w3t FiE
Hie Argentinao}s} 7EZM, THEMOoZA FKEo Y,
AE, HES Bo] H¥Ya JdF Y ko] &
22 bl T B (Centrospermae) 4] ¢] &%} (Portulaceae)

tomato(Lycopersicon
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o] [EEsEAy ol o

tomato® M EB{FHZA 30°C o3t 13°C of 4
o] BEIA 4F BE ¥ el RiFst A=
vitamin C7} wk-& 3% Perus} fgEHbel AHTEMAWH
AA el &8t REEYl o

AEHMp Pbel Cdo} $fE Kifiel =& AR
RRER RERS BoE HEHRIR =T REE &
£l LAY SRS HEELA AZ

Wman BB BN HeK BmEA KEHel
ok Bt mE AR el A ol FeA v AR
Bol A LEE fHse & el HER Wikel B
s Frostgl et

& PigEel A Lol Al-Eeokel WRE Wte iy
o HEB BE 24 stk RERE 9% Bd
B mikel mATEAL Ee BHBlL ¥ RS
Matel AR, BTE, RAEN olzsl AR HEE
Wpel o & Wikl B sl whelaA ek

KEME R HE

1. e WE

e W OEEEE A B AL MY R
{(Portulaca grandifiora Hook.)o] o},

Pbe] #ifa.c 2% Pb(NOy). & el @ glox
BEs MBS FEE AR ARMEE 2y s
ik AeE st

Pbe] BEEME = 500ppm, 1,000ppmoz 4 o
o, & BEDN RES HERASDC Yt Ll B
%¢] £ Mesgdc.

Cde] ez Cd Cl-2V2 H,0E {iHER 3
o EEBEEE Pb3 FE—stA vk

FHTE : ZKTEe] ol g Pb, Cde] ¥ E £ Control,
500ppmiE, 1,000ppmiEz 3 R, 4 Ko R A8
39l ot

19804 6/ 6H %% Y= ERAHHKR TH 140 B

gL 1kgd 2 ER Bk EEHR M

%4 2 Pbsl CdE BEsStz BERES Fustr] 99
HBEEANA GHM KT AT BES 18~27°CE #
frehd ek

EERHR Pb, Cdg) BRE pilksly] $13te A
= &9 2A g

e 2 RS WA 98 308 Ik fov
70°Cel A Histel Lol MTHE Eusted Mg

Be MEgch

YR BEE GRSV ol oS MR
15 EF# = Dithizone JUB{LHRFE kol # 3 2+ Sample
1g4 Heshe] ZERRBENRM(NH.-HCIO) ¢ fnste] b
£ 4yt filter paper No. 5B= #@# A Ammonia
7 (NHOH)=z 513t pH6.5 4 slo] 4] Dithizone
(Diethyle thio carbazone), JUBH{t R A EH (0. 01w/v)
oz #ilistd kAl HNOHCL=z Sfgste] BERE o
1-1N=2 4 &] 2] ¥ Atomic absorption spectro-photometor
(IL-251) 2 JER S (FH, BH, 1972).

43l BB SRS LENY Pb, CdY G
Sample 10g-% Hedle] 0. 1N HCl 50mlg- jnstd 30°C
AA 18 EEHA4 #LAyl o Filter paper No. 5B
2. {#if% c}& Dithizone PUE{LRFWTK (0. 01w/ V%)
L2 Fhis WYBSFHTES A—8 Hikes EE
s}e] Atomic Absorption sepectrophometer(I1L-251) =
SF R OLA, 1969).

Table 1. Instrumental parameters

Cadmium

. Metals Lead

Conditions ™~

Light source Hollow cathode Hollow cathode

Lamp current 5mA. 3mA
wave length 217. onm 228. 8nm
Band pass 1nm inm
Burner head single slot single slot

Flame Aijr-acetylene Air-acetylene

SMAEE EYE KRBT % LR LETE Y
Sem o] h5-9] 43S st FiA A # S

Lo Hio) 4] Total Nitrogen& Kjeldahly:, #5914k
¢ Lancastery:, K¢} Nax Flame Photometricg:, Ca
2} Mg Chelate 544, #7]1€ Turiniioz B
ek

2. Tomato2| ¥

R o REEE A HRAA AL Y2 Tom-
ato(Lycopersicon esculentum Mill., KEIFEE) o] o},

Pbe) ft#ilHo 2 Pb(NO»:E fHFEE o Pb
o] @RS 500ppm, 1,000ppmez B4 flow B
Pl KEES WEsts) sl A hies] Ll Eadich

Tomatoo] o3 pE¥EE = Control, 500ppm 1,000ppm
Loz 3 EEE 4 Kige= 79

PR RO BRIES 19804 48 170 WY 5T
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% H%1% 55 118 B B on el KEEE 2 Table 2. Sampling sites and samples,

21 YA 7H 148 2kgel 4850 Al TEfel Pbe *SC: Stems of CHRYSANTHEMUM
A9 F HBEEANA RE Bow OF 0H Y *FC: Flowers of CHRYSANTHEMUM
i *L.C: Leaves of CHRYSANTHEMUM
et *LP: Leaves of PORTULACA

R wE 9 BRI BEES BR 1% *SP: Stems of PORTULACA
F—a o} *FP: Flowers of PORTULACA

_— - .o K 2 A—abAl 7 *ST: Stems of TAGETEGS

_ ABHE 9 SWHES BH®R 1949 W8 7 BT: Flowers of TACETEGS
At *LT: Leaves of TAGETEGS

3. [EMiT EEel TEMHEY ME G e S— e

G R KBRS R Sel WAL I Sites Samples Traffic
BELe HEos ¥3 4 KUme o F g & o e o
Bae BRez e d3al, A, =AA % A 1. Express bus
o millel aere @iTsl e KIS o $H Toligate SC*. FC*. LC*. LP* SP* FP*

2. Weonju rail- heavy

e sHEe =z S s slohvh road station  SC. FC. LC. LT* ST* FT*
R =4 gl R A e Bl W
o) BgSh AR HH Bold MMINHG T ENMER
2 i FAe] A o] Fof rh ;
EMHHE Aoy #iksta 2ol v Hele W 5. weonsung

3. post office SC. FC. LC.
4. Taejang dong SC. FC. LC. LT. ST. FT. average

M ORRE FHEmel &b 17 244 &ifie] —5.1°C county office SC. FC. LC. LT. ST. FT. low
o]n] 8B o] 24.5°Cql JKpEM: HiKkolvh 7 *samrplrmgizirate september 1980 " o

ApaAe] s A Feojw vad ggste &
7ehiel SIS %7 dox Bel = Filio] &~
g ez At 98 e el

2

TERE e A A A& Re KON MR R Ml
F Sehe] EEegel MER TR Ao & T

Table 3. Monthly variation of weather condition(Weonju, Kang weon-do. 1979)

Jan. Feb Mar. Apr Ma) June July. Aug Sep Oct. Nov. Dec.

Temperature(C) H 4.6 53 11.6 16.6 22.2 26.4 29.3 29.9 243 20.9 10.7 5.2

L —6.1-59 —1.9 41 86 17.2 20.0 20.6 126 54 2.6 —55
Humidity (%) 71 71 64 65 67 78 78 8 8 77 73 7
Precipitation(mm) 22.5 23.8 76.6 125.5 86.8 336.5 200.9 333.0 81.8 21.3 32.4 35.1
Dyration to sunshine(Hr) 194.7 174.5 249.7 256.2 315.8 240.5 299. 4 307.3 265.£ 283.0 209.5 204. 8

Table 4. Monthly variation of weather condition(Weonju, Kang Weon-do 1980)

Jan‘ Feb. Mar. Apr. May. June J uly. Aug. Sep.

Temperature(°C) Ave -58 -50 40 9.4 158 2.3 224 21.4 16.8
H 0.1 1.4 109 159 228 266 27.1 264 24.0
L ~1L.1 -11.0 =-2.2 2.8 &9 169 189 17.9 113
Humidity (%) 66 63 63 69 66 77 85 86 82
Precipitation(mm) 28.8 32 280 210.9 10L.4 1885 457.1 174.2  62.4

Duration of sunshine(Hr) 203.8 250.3 276.4 394.6 310.2 2681 226.8 224.2 260.9
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(Chrysanthemum morifolium R.), ZEH#ATE(Portulaca
grandifiora Hook) % JFLE#E(Tagetegs patula L.)E
Table 2048} ko] FE7 4& FHH 2 10804 9
A#F wEE g ButKe Z@ie] % ¥ X
oo X, 2elm A X A ez Igeld
5 ZfiE ® kg ok (Table 2).

HE 1o 4 8} 22 Jighos HEL MYIE 50T
st vk

BR % ER

1. £ERN 0[x= BE¥

HERY BBE L BEEY Tomato 5o o 3}
o Pb 9 Cd& 188 JEHE &R M vebvde
wEe cob-ge Table 56,73 Fig. 1,2614 £ 5= olc}.

ERTES] AERA vAle HEd UM Pby @
& Table 58 7t}

Pbe} st R &5 kR, M 2 DAY
9 EEEES HRBE ¥ st F& HE Jetdch

Table 5. The effect of Pb concentration on yield of

rose moss(g in dry matter)

Fig. 1. Effect of different concentration of Pb on the
growth of rose moss.

A: Pb 1,000ppm  B: Pb 500ppm C: Control
o) ALt oha Sobele FAoem mol Phel i
REJETC] =t RPN BEA Bl ge] PhbERE Kol A
spgbell whep vt HEH e Ao w A=,
ZRIRTES] R Rl ml Al Mol Hifigt Cde] mus
2 Table 6o 4 & 4 slch,

Table 6. The effect of Cd concentration on yield of

rose moss(g in dry matter)

Treatment Soil pH Top Root Plant Top/Root Treatment pH Top Root Plant Top/Root
Control 5.4 3.7653 0.134 3.8993 28.1 Control 5.4 3.7653 0.134 3.8993 28.1
500ppm 4.3 3.9228 0.154 4.0768 25.4 500ppm 4.6 4.4853 0.2355 4.7208 19.1
1,000ppm 4.8 4.0208 0.179 4.1998 22.5 1,000ppm 5.1 3.612 0.149 3.761 24.2
L.S.D. 5% — 0.2130 — 0. 2315 — L.S.D. 5% — 0.1256 0.094 0.1437 —
1% — - - - 1%  — 0.4763 0.125 0.6374 —

T/Rifio A & o ¥BRE] v 3te] Pb 500ppm =
Cd 1,000ppm 2] Tr7F dohe AL BHEEIA T
e AEE ot ¥eed #EEY hER FrhE]
gomg o Aslsl vebygdh, el 8f sl 9] 2
AY Fko BITEMMC AEHE W xs] 2 HEE
g} BREERM 2 Aol glon RIE A
8 4H8- tebyl ok (Table 16).

olg gt B4 Pb X el T MWL Ao s E
2 fEE el glont HEHC el Phel B
Eh Folale] wel h4¥ e Aoz mel /BT 4
el gl Aoz A7

8A ol WRESE 1,000ppm EEE HIEHS
o] = WRE ST 2f%0) 9fel Fe] FolHE Pb R

7r4s

500ppm FEFRE 7L Pb pJiRipsol A o vlalsbAl 2 25
HER YA WHEE RS wotm Wk 1,000ppm
B gmEe] AlY Addd. T/RfE]A X 500ppm
BT HRIE, 1,000ppm EFREC] v std A 9
skt

ey Fig 2004 2% ubs} uhastx 2 Cdo) o
3 REo] wlztetA 23 @t Cdigelel & 4 o
Pb A A KIE wobe ad Aes 44,

HTEWE HRE ) v ste] 500ppm FEEE 1,000ppm
BEEs 94 ¢ J4es 1,000ppmE s EERA
ol ol gk FIEMAAE AU Ao

Tomato2] Aol w A& L8 EAE Pbe] &
ol 9% H#e Table 754 Fig. 344 & + 3+t
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b T Top Table 7. The effect of Pb concentration on yield of
B8 Cd R T Roor tomato(g in dry matter)
, ] " Treatment pH Top Root Plant  Top/Root
- - T
L} % Control 5.1 39.4755 4.5365 44.012 8.7
L g 500ppm 5.6 35.8898 3.5092 39.399 10.2
% 1,000ppm 4.8 26.7488 3.4278 30.1766 7.8
_af ﬁ L.S.D. 5% 1.2051 0.8439 5.2478 —
3 ) 1% 8. 2470 — — —
=
.?t =
% 51%9 2 f-Fql4kel fi& 193.56~268. 61ppm A}o)
> 2 of Fxxglon PbMEMiLs} oF7t W& o) gk
Kol HEBESL A 9ok, NGRS =F0.18%
- BER A7 el 2elrt dgich. Ca GRS HIRE
7b 6.23m. e2 Ald T3, ek ENEE 427m ez
1}
i R 10
0 « % 1
Control 500 1000
Pb and G in soil (pPm) wh
Fig. 2. Effect of Pb and Cd concentration on \—:-; i
vield of rose moss. _l Top.
b AE 4% LS WFH 3 el Z ot o
LEREE & EE Vel z geh T/RffidlA & =
BEREAA iLl:%’ﬁ«] R aA i ges i
500ppm IR A T/RfHr Ald woeh. HEE ol
Ao T AEER Ad E=oah
2. TS WE R,
Pbe] MR HEKAY Aolsb Mz vebdA ek |77 bk v
BEDN FHiEL slAsd . Control 500 1600
Pbe] pgEHie] o3 FMTERES B ML A& Pb in soil (ppm;
BB S o5t f5RE Table 8014 £ < gk, Fig. 3. Effect of Pb concentration on yield of
RS AR Aole ddxm it 2 tomato,

Table §. Comparison of soil components after rose moss, which treated with lead has been cultivated

Content Total  Available Orgamc Exchangeable(m. e. ) Cation exchange

pH nitrogen P,0s matter :
Treatment %) (ppm) (%) K+ Na+ Cat+ Mg+ capacity(m. e)
Control 5.9 0.197 268. 61 2.59 0. 61 0. 48 5.23 0.63 8.57
Pb 500ppm 5.4 0.174 192.57 2.73 0.53 0. 37 4.18 0. 61 7.32

Pb 1, 000ppm 5.5 0. 167 193. 56 2.21 0. 60 0.51 4. 36 0.73 7.51
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Table 9. Comparison of soil components after rose moss, which treated with cadmium, has been cultivated

T . s
S Content Total  Available Organic hxchangeable(m e, ) .
T~ PH nitrogen  P.Os matter S —— S:t;‘)cr.:t e?r%hgn)ge
Treatment '~ ( ) (ppm) %) K+ Na+ Car+ Mg—+ pacity{m.e.
Control 5.9  0.197  268.61  2.59 0.61 0.48 532 0.63 8.57
Cd 500ppm 5.5 0. 161 186. 24 2.45 0. 49 0. 42 5. 01 0. 82 7.84
Cd 1, 000ppm 5.3 0. 153 217.52 2.78 0.30 0. 41 3.97 0.72 7.31

Table 10. Comparison of soil components after tamato, which treated with lead, has been cultivated

<

~. Content Total  Available Orgamc F\Lhangeable(m e ) N R} ]
T PH nitrogen P.0s matter - ; (Lano".’T ‘f-‘“hange
Treatment T~ (%) (ppm) (%) K+ Nat Cat+ Mg++ capacity (m.e.)
T~

Control 5.1 0. 159 216. 14 1.98 0.32 0.12 2. 10 0.51 4.21

Cd 500ppm 4.9 0.163 192. 52 2.82 0.35 0.19 2. 81 0.91 5. 83

Pb 1, 000ppm 5.0 0. 152 165. 21 1 78 0.29 0.15 1. 97 0.87 3. 89
2 A7t %i?iﬁ’r 1,000ppmfEie] A R ffupli vEo] Al whsko

pHffiol 4 = Fifdhesh WITEfel & 2bol7b dgich. # 500ppm, 1,000ppmpe] 4 dis| v}, &7, o), %
Cdg piMsle %T T8 BRI B LG S S6g Aok pow el 4 H . 1,000ppmpne) m
gERE Table 9oF 7d}, #1324 G5 Controle] 0. ol A 445.55ppme s b4 E-& fiE velyl o

197% 2 <7k Fobond fupEPsel i ol = flgleh
a4 {> L& 268.61~186. 24ppm ALo] o pAfiE] oL
AT 2.78~2.45% % viebl 3 glod, A3k4 Ca
£ 5.32~3.97m. el o}

2% Mgl 37 0.72m e JEHIMl <t ol sb

geivk. K& oF 0.46m.eolm Nay 3 oF 0.45m.e

2 3% e i Abelsh Ak olE RoE: W

of ol gt LRl A Bt Bk A4 gl
Pbe i¥Este] tomatod #Iigh % -LMNS & O
5k fititis Table 103 2beh. AR 4 58-S Pb500ppm

E7L 0.63% = oF7k ol o) eba] et i- o] st
dgich a4t {T_; 216. 14~165. 21ppm.e it Pb
1,000ppmELs} Aol uh '

gL 2.8~1.78% % ﬂra‘rvh‘v% #1514 Cag 2.81
~1.97m. egj v}, A FA Mgk 37 0.76m.e., K& &
0.32m. eo] = Nai= ¥ 0.15m. e 35 IR -
ol sk flieh.

ol Abe] SpMrsi MR Mot MinE HMHEL WAl =
L3 HEEASt A 4% Pdn & o gl

3. MM X LB ELRER

Pb A% F #nd ZA(Ee] MG Pbel (e
Table 116] 48} el

,_ fo \

ril

500ppmiE 4 st A& 3. lppme. 2 7bar =& I 1}
el ek,

Table 11. Lead uptake by rose moss as function of
soil lead contents(ppmi)

\\\ Parts
T Root Stem Leaf Flower Seed
Treatment \ ’
Control — — trace — —
500ppm 135.78 54.31 48.69 19.3 3.1

1, 000ppm 445.55 123.58 114.90 24.5 15.0

Capiml g Mrrsl ZRETEe U680 Pbel i
Table 129} Zbe},

1,000ppmpie] A ) B A 98 B8 HolA Grh:
o] A4l *gkew 500ppm, 1,000ppmBe] A b3 i
e B2 >A>T>A ok iz Vel
500ppmEe] W-2lel A 111 07ppmo.z 714 &L fiE
vebdlesd o 4] 500ppmiEs ] okell A 20. dppme . 7}
A e g Vel

PhRg®l # &3 =wbxe] #4250 Pb &g Table
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Table 12. Cadmium uptake by rose moss as function
of soil cadmium contents(ppm)

Parts
Root Stem Leaf Flower Seed

Treatment
Control — — trace — —
500ppm 111.07 58.8 60.47 24.1 20.4
1, 000ppm 106.48 77.88 108.46 35.2 45.4

1,000ppmE o] 4 BE Wizl d 4E
deld agol Ad wgw U, ¥

R0 AY AL Rl et

(S0 -

130418} zbet.
o] A Eokos ¥
71 JHem FrleAe]
wtet.

1,000ppmEES] . 2lof 4] 128.6ppmo 2 Al & {H
F Vel on 500ppmEE E7] o] A 4. 45ppmoz Al
& {HE Vebdldh

Pbel CdE MEMste] RMESE Enl2d I #
80 Pb g Cdo) 7EE AIES HR s Table 14

[N

Table 13. Lead uptake by tomato as function of soil
lead contents(ppm)

Parts

s 2,
Pb 1,000ppmBE o A 356. 58ppmoz By Pb &5

o] 744 Esken Cd 1,000ppmiEe] A 68. 08ppm o2

Eopi Cd Gifel A% £

Table 14. Lead and cadmium contents in soil after

rose moss and tomato, which treated lead

and cadmium, have been cultivated(ppm)

\. Heavy Rose moss Tomato
"~ metals
Treatment ~~. Pb Ca Pb
T~
Control trace trace trace
Pb 500ppm 269. 2 0.3 105. 39
Pb 1, 000ppm 356. 58 0.39 149. 86
Cd 500ppm 35.28 62.13 -
Cd 1,000ppm 56. 94 68. 08 -
Mg w3, ASs, FAaxe WAk BB S
5 B @R Table 159 2o}, 29 $4% T
fiEio] et
TR e Ty ELE SR Ad E3od

O
AEH FTaAzAAE L AFE el gl Fe

Root Stem Leaf
Treatment o) 4gol e BLBET ue A et =
T T 3 WplEel v M Ae] BELBL R H4E A
Control — — — A
ko

500ppm 45.1 4.45 41.1 ° ’ L

1,000ppm 128.6 4.52 40.5 4 WAL clAE B

’ i i Cd, POIEER #% ZSHATES) ATEMeH Feo) A 2R 57

Table 15. Comparison of various heavy metal contents in parts of each plant(ppm)
Elements
Plants Plant parts Sampling sites*
P pine Zn Mn Fe Pb

Chrysanthemum morifolium R. Leaves 1,2,3,4,5. 76 95 572 57
Stems 1,2,3,4,5. 72 67 111 34
Flowers 1,2,3,4,5. 102 152 675 72

Portulaca grandiflora Hook. Leaves 1. 53 53 318 39
Stems 1. 61 55 92 26
Flowers 1. 91 97 289 68

Tagetegs patula L. Leaves 2,4,5. 38 45 116 35
Stems 2,4,5. 50 49 52 18
Flowers 2,4,5. 68 82 182 54

*Samplmg sites: See Table 2




Table 16. Numbers and color of flowers in experim-

ental groups of Portulaca grandifiora Hook.

*R : Red Y : Yellow P : Pink
Q : Orange W : White
Treatment Color August  September  Total
Control R 60 140 200
Y 27 93 120
P 24 92 116
0O 36 23 59
w 2 4 6
Total 149 352 501
Pb 500ppm R 31 106 137
Y 2 3 6
P 22 104 126
0 1 2 3
W 2 33 35
Total 58 248 306
Cd 500ppm R 63 91 154
Y 19 26 45
P 23 83 106
0 5 14
w 6 13 9
Total 120 218 338
Pb 1,000ppm R 25 64 89
Y 10 56 66
P 14 85 99
(6] 23 3 26
\4% 2 56 58
Total 74 264 338
Cd 1,000ppm R 28 72 100
Y 31 95 126
P 13 45 5
0 3 1 4
w 9 26 35
Total 84 239 323

% Table 163} zbe}. #7EfE Controle] 501EE 7%
o= ¥ Pb 500ppmE 306{F, Pb 1,000ppmpit 338

{fied o= Cd 500ppmpE& 3384E, Cd 1,000ppmE & 323
{dgich. Pb 500ppmEs} 7t 2 fEA

ATEel Al dlzmeAe 88 xohE 984 ETERCL
Ads] F7E g B U ATER Aol & vepE
5= Pb 500ppmEs, Pb 1,000ppmfE, Cd 1,000ppmiE
9t
=4 7o) A= Controlo] A &= H-&4 0] 200fE2A A
phokx o] 6E=A AL A gt
Pb 500ppmiEell A& &4 ¢] 1061@114 Al gk
T EEAe] 104z @Al 3EZA MY A

e

orh
Cd 500ppmiEe] A @ Heme] 15424 A
wkolw oWl A Fol M4E=A A%

) 2 ojek. Pbl,
o] sofEz A4 waw el
AD} Cd 1000ppmELe] A+ X
s ool aEEd Ad

000ppmiE o) Al & &4
Aol 26fzA AL A
FAol 126 AL =
= 9t

Pb gPgt Liel A sl ErbEe) A7EME Table
17614 ¥ == gluh. Controlo] A& 871, 9FRI ETE
%}t’v} s o7t glert Pb 500ppmiE et Pb 1, 000ppm

mo] ol B4 Algles gAnct 9fe A K
'ﬂi&ﬂ 7 9t

Tabe 17. The effect of Pb concentration on the num-

ber of flowers in tomato

Date
August, 1980  September, 1980

Treatment “~.

Control 27 35
Pb 500 25 60
Pb 1,000 9 95

ZAE BT9 <~%here Controle] 6,550%.0.2 A&
Zolowm . thgo] Cd 1000ppm.s£ix-l‘ 5, 316%z°] &1
i

d 500ppmpE7L 2. 023k 2 A4l A gk
wm B
ke ZIRTES tomatod /:F ke TEGCl BiH

g % P2 Pbel CdE jiFste] 78 o #HEM
7tA ] Pb, Cde] WMol M#e maAslg T, Mk
shere] g1t BOATE % FUEECE DG 49 &
SR S WK Stk

— 184 —



ZRIATES RS Pbel BE/ A 842 57 glo
= Cd: 1,000ppmug ol 4 HRES] 4£EER o
7t 248 gl o) 500ppmiEe] A& Solg . wElA £
PVl ZRRTE Pb, Cdel of dled = aH4 o] & A
o2 el tomatos) AR Pbel EEs A&
+5 Z4LF o Pbel dld KRECl W 2gich

RIMES & WH Pb GEL HEEASFS 2519
ot CdEHEAAE 2 R &3 Ldq49
il A wdd. Erire %4 HAH Pb RS §
oA Ad Foha ErldA AL ggkeh
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B HEAA Ad 3o & HHBY E/d4%
&= AgE Vebyeh

BIRTEY ETEHE HBEAA AY wgtow Pb,
Cd BEENA e 2. 8t 9o & EE
Bl A FA3] Frlete BEL vhebyoh

ZEEATES] fET WeHEE S Pb, Cdo) & mEEsL YR
el wldte] 4 S ebyoh

FEBE B3 BELE HYobRe Y-S B
of BEMAR REL A AFPHLTE BB
BHEte ol ARMEE LAY BRE RER
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