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Abstract :As a new grategy for controlling pollution of agricutura products, a method to use a pollution sffe cultivar (PO) , i.

e. the cultivars whose edible parts sequedter particuar pollutants a low ernough concentrationsfor ssfe consunption when grown in
contami nated il , was conceptudized throughout this sudy. Thirty Sx cultivars of tomato ( Lycopersicon esculentum) , including
30 connon type and 6 cherry type cultivars, were grown under Cd heavily and lightly exposure in il , having 13 3mg: kg™ * and
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1. 1mg- kg” * Cd concentrations , regectively. The hiomass and Cd concentrations in root , shoot , lesf and fruit were determrined
for the teded cultivars. Main results are shown asfollows: 1. Variationsdf Cd concentrationsin root , shoot , ledf and fruit anong
the tested cultivars had extreme significance (p <0.01) under both heavily and lightly Cd exposures. The concertration in fruit
variedfrom 0. 08 to 0.33mg- kg™ * and from 0.00 to 0.09mg- kg™ !, with codfficients of variation (CV) being 28.5% and
77.9%, repectively ; 2. Under the heavily Cd exposure , the Cd concentration in fruits of al the tesed cultivars exceeded the
permissble linit of the Godex Alimentarius Commisson of FAO and WHO (CAC) , and even under the lightly exposure, there
were 19. 4 % cultivars above the limitation. Therdfore, planting tomatoes in Cd contaminated il creates a risk to the consumer.
The risk seemed to be egecidly high for the cherry type cultivars, because there were 5 anong the 6 teded cultivars with Cd
concentrationin fruit higher than the limitation under the lightly Cd exposure, while there was only 1 cultivar exceeding the
limitation anong the 30 tesed comnon type cultivars. Acoordingy , CadPSC coud be found only under the lower Cd exposure
conditions in this sudy , and cultivars No. 12, 16, 24, 35 and 36 , whose fruits contai ned undetectable Cd, should be the ssfest
and the nog preferred cultivars as the Cd- PCsfor tonmato production in potentialy Cd contaminated area (Cd concentration in oil
should be lower than 1. 1mg- kg™ ) . 3. Although correlations of Cd concertrations between vegetative tissues were sgnificant in
nog cases, there was no sgnificant correlation of Cd concentrations between vegetative tissues and fruits,, which indicated that Cd
trangorting pathway between the vegetative tissues and fruits should differed from that of between vegetdive tissues. The
dgnificant correlaions between the vegetative tissues among the tesed 36 cultivars dgnaled d 9 that Cd concertration in tissue
should be a gerotype-controlled feature at cultivar level. 4. Average fruit biomass of dl the teded cultivars under the higher Cd
exposure increased by 7.5 % conpared with thet under the lower Cd exposure, and nrore than 50 % of the teged cultivars proved
to be tolerant to the higher Cd dress. Thistrait may result in an increasng risk for tormeto product to be contami nated by il Cd
due to the lack of the well-defined gpparent synptom indicating Cd contami nation in the il .

Key wor ds:tometo ; Cd contamination in il ; Cd accumulation ; cutivar variation; pollutiorr sfe cutivar (PSC)
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(@ 5009. 15-2003) Ccd O. I. Andytica
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Table 1l Biomassesd root, shoot and leaf of the tesed cultivars under heavily and lightly Cd exposure
Root Soot Led
Cd cd cd Cd Cd cd
Heavily exposed Lightly exposed Heavily exposed Lightly exposed Heavily exposed Lightly exposed
All the teged cultivars
Mesan (g-plart~%) @ 1.06 1.07™ 4.49 4.75™ 5.40 6.42""
v (%) 14.7 23.9 20.6 26.4 15.1 319
Cutivars o comnon type
Mesan (g-plart~1) @ 1.05 1.02" 4.41 4.53™ 5.30 6.25"
oV (%) 15.5 24.3 21.8 27.1 15.6 33.8
Cultivars of cherry type
Mean (g- plant %)@ 111 132" 4.92 5.87° 5.88 7.27"
v (%) 8.6 9.1 12.3 12.3 10.5 20.9
Examination of average conpari on between comnon type and cherry type
Sonificance ns * * ns * ns ns
a) Cd Qonpari on of averages between Cd heavily and lightly exposed trestments; ns Not sgnificant; *

(p<0.05) Ygnificant a p<0.05levd ; * *

(p<0.01) Ygnificant a p<0.01 leve

2.2 o cd
cd cd 2
, cd 3538 59 30 %

, cd 4.6 25 2.0

32.6%, 2% 16.7%, ,
cd p<0.01

( , Cd ,

(p<0.01) , od , (p<0.05) ; ,
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(p<0.01) ( 3 2 Cd Cd
23
o1 Table 2 \Variations of Cd concentrations in root, shoot and leaf among
Cd 142. 329 plant ) ] )
the tesed cultivars under heavily and lightly Cd exposure
( , ), 132. 51g- o o
pIant'l , 7.4%( 1) 21 Cd heavily exposed Cd lightly exposed
cd cd ( ) Range (Average) of Cd in the tissues (mg- kg™ %)
! Root 13.75 63.92 (36.13) 1.50 5.30 (2.54)
. 58.3%, Soot 7.92 19.66 (13.10) 0.40 1.53 (0.95)
, cd 6 Ledf 10.64 21.17 (15.16) 0.30 1.78 (0.80)
cd Fo( )
(No.1 6) Cd F value of ANOVA for Cd (Level of sgrificance)
' cd Root 6.53 (p<0.01) 3.65 (p<0.01)
Shoot 6.56 (p<0.01) 2.45 (p<0.01)
' Led 5.41 (p<0.01) 3.97 (p<0.01)
cd Qodficient of variation (CV) for Cd ( %)
, (132. 27g- plant ™) Root 2.6 299
5 Shoot 22.0 28.2
(133. 72g- plant ) ) ' Led 16.7 35.7
145. 44g- plant™* ,
3 cd ( ) " (mg-kg™?)
Table 3 Range (average) of Cd concentrations in vegetative tissues o common and cherry tomato(mg- kg~ 2)
Tisue Varigtion " Heavily exposed " Lightly exposed
Root conon type 13.75 63.92 (33.51) B 1.50 4.10(2.39) b
(mg- kg™ 1) Cherry type 37.08 61.83 (49.20) A 2.00 5.30(3.27) a
Shoot Comnon type 7.92 19.66 (12.53) B 0.50 1.53 (0.97) a
(mg- kg™ ) Cherry type 10.56 19.58 (15.94) A 0.40 1.08 (0.85) a
Led Gomron type 10.64 19.96 (14.78) B 0.30 1.78 (0.81) a
(mg kg™ 1) Cherry type 13.00 21.17 (17.07) A 0.53 0.84 (0.71) a
* p<0.05 ; p<0.01 The different smdl

letters within the same tissue indicate the difference between the variation being sgnificant a p <0.05 levd , and the capitd |etters indicate the sgnificance a
p<0.01 levd , according to LD test

400
_ m A Heavily exposed
T 350 O 2 FEME Lowly exposed ** *
<
S‘D 300 i
Z 250 [** xx "
=
:‘% 200 * N i o i} sk ok sk
2 150 il *

% *
y 100 il
I *
g{é 50
0
1 2345 678 91011121314151617 181920212223242526272829 303132333435 36
fhFh Variety
1
Fg.1 Yiddsd the tesed tometo varieties under Cd exposure
* p<0.05 There was dgnificant difference under p <0.05 level between the Cd exposures; * *
p<0.01 There was dgnificant difference under p<0.01 level between the Cd exposures

, (126. 76g-plant ') ,
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36.1%, (17. 2 %) ,
; , 10d
2.4 Cd Cd
Cd Cd 4 ,
cd 0.000 0.088mg- kg *, 0.030mg- kg, 77.9% ,
cd 0.080 0.329mg- kg *, 0.170mg- kg * , 4.1
28.5%, , ,
cd p<0.01 ( ) :
Cd (p<0.01)
4 Cd Cd
Table 4 \Variations o Cd concentrations in fruit among the tesed cultivars under Cd heavily and lightly exposure
cd cd
Cd heavily exposed Cd lightly exposed
, cd ( ) (mg- kg™ ) Renge (Average) of Cd in fruit of dll tested ) 0 334 1) 0.00 0.09(0.03)
cultivars
cd F ( ) F vaue of ANOVA for Cd in fruit
(significant level) of all tested cutivars 5-14(p<0.0) 21.42(p<0.01)
. Ccd ( %) Qodficient of varigtion (CV) for Cd in fruit of al tesed 8.5 7.9
cultivars
_ c ( ) (mgkg™") Renge (Average) of Gd infrut of common o 55,16 0.00 0.06(0.02)
type cultivars
' cd ( ) (mg- kg™ ') Range (Average) of Cd in fruit of cherry 018 0.3(0.2) *° 004 0.09(0.06
type cultivars
* ok (p<0.01) Therewas sgnificant difference between comnon type and cherry type a
p<0.01 leve
36 Cd 2 Cd CAC Cd
(0.05mg- kg ) 100 %, cd 13.3mg- kg * ,
Cd Cd 3 : 7 Cd :
19.4 %, 5 1 : Cd
83.3%:; 2 , 6.7%:; cd No. 13,
, No.12 No.16 No.24 No.35 No. 36, Cd,
0.35
O 8% Common type
0.30 PEBkF i Cherry type
0.25
N N
0.20 R}
%2 \ _I_‘]:' =T I T
£ TN LT 7
3 o IRER g e
© TTIIoT
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Fg.2 Cd concentrations in fuits of tomato under higher Cd exposure
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3 ) , cd CAC
0.10
0.09 - O ¥ & Common type
008 % FEBEF i Cherry type
N\
0.07 §§%
%, 0.06 \\\ N
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& 005 %\ § T T
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0.03 \\ \ T
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§§ \ | e
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anf Variety
3 cd cd
Fg.3 Cd ooncentrations in fruits of tometo under lower Cd exposure
2.5 cd
Cd 5 , Cd
(p<0.05) , cd , cd
(p<o0.01) ,
5 Cd
Table 5 Corrédation codficients between tissues each other among the tesed cultivars
- Cd heavily exposed Cd lightly exposed
1SS Sem Le Frt Sem Led Frt
Root 0.875" " 0.630 " " 0.280 0.231 0.076 0.271
Sem — 0.749 "~ 0.217 — 0.440 " 0. 067
Led — — 0.222 — — 0.134
* p<0.05 Sgnificant a8 p<0.05levd  * *:p<0.01 Sgnificant & p<0.01 level
3
3.1 PC
] 3y Cd
ioa anensis) mg- kg ,

(Vida bacshanensis) cd 663mg- kg cd
1168mg- kg ", 3t- hm *% cd 3. 5kg-
hm?, cd , 1.3g-cm’® , (0 20cm)

493a , ) )
[29]
[8.30]
cd ( 10. 67mg- kg ') ,

[31] .

1.13mg- kg *  2.05mg kg ', cd :
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- 1[32]

cd 100% 0.296 1.749mg- kg ,
PC (Breeding of PC)
) PC \
PSC : ,
20 80 cd L :
20 90 (Lagtura indica) (Nicatiana tabacum) (
) (3%l :
, (@l Cd (1.0mg- kg *) 23 Cd
43.0% 52.5% 29.6 %, ,
(<0.2mg- kg ', @B 15201-94) ; 57 e cd
0.427 mg- kg * cd (0.099 +0.039) mg- kg,
39.4%, Cd 57 92 %
cd USEPA (US Environment Protection Agency) (Mg kg *-
d’)
3.2 CdPC
, cd , cd 13.3mg- kg *
, Cd CAC ,
1 2 , PsC, 100 % cd
1.1mg kg * ( 3 Cd ) 19.4 %
cd , 6 5
, Ccd , , cd ,
cd 3 :
Cd , 5
cd, No.12 16 24 35 36, Cd , No.35 No.36
Cd , Cd Cd ,
36 cd «( ) ,
cd , 21,
Cd ; Cd
, 1. 1mg- kg’ ' ,
PC cd 5 Cd-PC,
cd , ( ) No. 15 18 25 CdPC,
PSC , , No. 7 Cot
PC, cd , , CdPC
cd 1. 1mg- kg * , ,
, Cct PSC
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1 Cd L
cd No.1 No.4 :
L Cd 1
L] Cd y y Qj
(0. 00060mg-L ") , 3% 13%; 28
cd ,  100mg-L ‘cd , ,
cd (201 cd
, No.27 28  No.29
, (o 0. 02nmp- Ky, ,
3.4 cd
cd > = > ,
cd , , cd
1 Cd 1 1
Cd y Cd 3 L]
Cd y Cd L]
1Cd [38] L
[39] Cd
cd Cd
cd L Cd
36 cd cd
3.5 Cd
, cd 0.05mg-plant™*  Cd,
40cm , 3g:hm? 2 1.3g-cm®
: cd 1.1mg- kg™ * cd (0. 5mg-
kg'h) , (0 20cm) 260a , cd
3.6 P
: (PO) (Breeding of PSC)
’ ’ s )
: ( )
: Cd : PC PC
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