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Different of Cadmium Absorption and Physiological Responses of Different Varieties of Tomatoes to Cadmium
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Abstract: A pot experiment was conducted to screen out and to indentify tomatoes varieties with low cadmium enrichment. The biomass, the
Cd absorption, the content of ROS and other physiological characteristics of four tomato varieties Shengfen 1, Dongsheng 1, Nongcheng 906
and Baoguan 1 grown in Cd spiked soil were studied. The results showed that for all varieties, the upper part of the biomass was decreased (P<
0.05) and Cd absorption was increasd with the increasing concentrations of soil Cd*. However, the Cd absorption was different among four va—
rieties , in 5 mg-kg'Cd** concentration, the Cd enrichment of all varienties was ranked Baoguan 1, Shengfen 1, Nongcheng 906 and Dong—
sheng 1. The translocation factor(TF) of four tomatoes was droped with Cd content increasing, and TF of Dongsheng 1 was the lowest among
varieties because Cd absorption of root was bigger than upper part. Under Cd stress, the physiological activity of four genotype tomatoes were
also different. The content of ROS and the activities of antioxidant enzymes(POD,CAT) changed obviously of Baoguanl with Cd content in—
creasing, but the variation of Dongshengl was relatively small among four tomatoes. From the above we could easy concluded that Dongsheng
1 was low—accumulation of cadmium tomato.
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O BT R 2 G E R SRR MR K=
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esculeniu) AR E L ETIRE K RZHR, mfE,H
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Table 1 Basic nutrition and Cd content of the potted soil
pH AV HORE/ HAGY HEH 2By N
(H:0) %  mgkg' mg-kg' mgekg?  grkg!  mgekg!
8.02 1.12 86.93 39.13 81.54 1.71 0.13

1.2 B4R

AL T 2009 4F 2 H7EP AL RMABHE K4
W POL IR EIAT, EHBRPRE B AR T,
55 “C/K{H# 15 min, FEA 10 cmx20 em FHEHET,
HRERET . BHREEMREN (27£3)/(21%
3)°C; T E N (65+5)%; B/ BN 14/10 h; 65 150
pmol m?es? £ 2d BeK 1 K, 5 d BEHEERT B
FEWA R :Ca(NO;), 5 mmol - L \KNO; 5 mmol <L,
KH,PO, 1 mmol .7} MgSO, 2 mmol L.~ HsBO; 29.6
pmol - L™ MnSO, 10 pmol+L* Fe—-EDTA 50 pmol -L™,
ZnS0, 1.0 pmol L' HMo00, 0.05 pmol :L ' CuSO,
0.95 pmol - L7,

IR 15 d R B s B A ER 20 em, 15
em %+ 1.2 kg BUEFREH, 1 4R35 ARG
FEHTE K MGBRE , SRS f IE B A4S, BEHR40 d JRR
JFi 3CdSO, - 8HLO ¥4 (pH6.5) BERE AL B , i 454k + v
Cd* ¥ BE iK% 0.1.5.10 mg-kg™, Ab3H 10 d J52RAF, W

EBY LR L Cd T &, S48 10 ME
=18

1.3 MEmMBE57%

1.3.1 H AR E

13 pH W2 R A A (K: 12=2.5:1) s B HLR
o BRI R SR T T B PR R 1 5 AR S I e R ]
0.01 mol- L NaCl 241 . —RERR Lb (i BB & B
W% ] 0.5 mol - L' NaHCO; 1248 . $HEHPL A1k ;
A A EWERH 1.0 mol - L7 NH,0Ac B KIE
JEEE Y £ A B R NaOH Rl 4H86 BT
ek BEEENERMH HNO-HCIO, B 471k |
TR b ETHINE
1.3.2 g REENE

K 80%NEIRAR At E .

1.3.3 WZBE(MDA) Sl 2R (Pro) & B E

ZHRINEF 1,

1.3.4 3 8L EEE(CAT) S ALY B {1 (SOD ) . i
AALYIEF(POD )5 &

B PRI PRI AN F 1.0 g, INABERRZZ MR
(pH7.5) , YKIGWTEE 4 CTF B.0>(4 000 r*min™)15 min,
FIEWRENA SOD CAT ME IR, R BB 2 KA
B LER, EA 50 mL, BRI R 1.0 g, Z&1EKIK
WL, EYEWN POD MG , E A 50 mL, CAT
TSR AR A0 S 6 B v, SOD 354 SR I 4L 5 s
(NBT) Fe ek, POD 1E MR H A BIA R e s>,
1.3.5 R AE(H0,) JEEABEF(0: - ) SRl

AL (H0,) & B R TS TN B, 4 CH
L, FHIUNE,, BIEWBINA 5% BRER IR 20K, B .02k
B EVE W, I ERIE BETTTE 4~5 Y, A 2 mol iR E
75,415 nm AN E  BERE T (0 ) S &RA
BERRZE M (pHT7.8 )RR L5, MR E R R B
530 nm FEAZEIEN,

1.3.6 fAEENE

He AL B A AR 2 AR B ER 43, S RAIE
MR SE st SRAEFT N AL PSSR POK B, B KK
WYL, BURARR . BR/KRH 10 h, BRER R LW Cd
B BKMEE, WK 4), 105 CHRFE 15 min, 70
CHT RIEHE , BWIRES , R § HNO,-HCIO0,(4:1,V/
VIR-SBRIE 220 CYP¥5 1L, Perkin Elmer AA180-80
R ST ISR IS Cd A,
1.3.7 Cd 8 (translocation factors )11 & Jr ik

28 WuF Y % H 4 8 5% % (ranslocation fac—
tors )RR B A BB AN Cd WL 30,
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WIS TR E B 3 NEE , 558 LY
{H AR FIR , R SPSS 16.0 B T5 4T
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2.1 $RALIE N E A4 B Y BRI

ML FERFAR R A Wy AR A m A A Y A SR it
PEFEHR . AT HR B SRAL R BERE I, 4 AR P
o FERAEYTR KR 15, K 906 FiEnd 1 SR
YR BE TRE(P<0.05), MRE 1 SIRAEYRILBEZE
F(P>0.05)(3K 2) . m¥kE (10 mg-kg iR T, 347 1
BRE 15 Rk 906 FEiE 15 4 Pl s
YrEA B L BRI T 53.2%.36.8% .68.3%F1 54.4%,
HRAE Wy & 43 ) LX) BB AR T 58.8% .16.6% 67.6% il
53.1%, HrP 7R 2% 1 Sib E IR RARERA Y2 TR R
/N, AR, 906 T IR EEAEXTEK
2.2 RATE TEMA T Cd RSN

4 MR FRIFR A EIRT Cd Wi 2 SR AL Pk
FESEISE T G R, MR ) B 25 38 i (P<0.05) (3 3),

FEFWE (5Smg-kg™) ST T b B3 Cd B
7, I R 1 EFRIR 906 4RI IR A 2.6 {51
2345, X 1S REMR 1S HFH X BN T
33.3%FM 43.7%, MiFHRE (10 mg kg )BT 4 4~
AR BES Cd IR TR, LR 1 SRk
I8 906 T FEiRE AN (58.1%.62.9% ), X TRk
FE(10 mg kg )5R40PH , MR 28 Cd W 23, 3 E 35
W/, AT BB TR L3R E R TR, Rt
THRIAR IS Cd FEMBRRE 4 MFHE, R
1 St FARRARTEE Cd I EARTRAL, Hopth 3 45
Rl
2.3 R ENFMNE Cd BB RIFIE

HR R (TF) & Ak 5 £ B4R 68 1 T
Z—, HE 1A LUE, i CA AbHuk 3 m, 4
ANEREIFA Cd 5 5 E AR (P<0.05) , 7B .
WE(1.5mg kg BT, KX 15 CdEBRK
Tk 15 Kk oo MEE 15, w15 CdE#
BRI E & THAM 3 NEREFG, KL 155
FAREHE Cd B, i BB E >, £H 15
MR Cd o)t B L,
24 RAEWNEMHETRFHERESENEW

FEW SR AR 5 32 4 R S R R AN R
Cd iR - SRR @ R A WA I e A i TR T
SR S AR ) 1F 5 T RENS, Bt 25 AR A TR R, 4

R 2 FEARERSIEX ML S EWER T

Table 2 Effect of different concentrations of cadmium on biomass of tomato seedlings

R 215 g 10 4 HE 12/ g 104 IR 906/ g+ 10 FL S 12/ g 10 Bk
mg-kg™! i E# A R o A i -4 HRHR i E# A R
CK 4660502  0.17:0.02b  4.65:027a  0.12:0.02a  5.99:024a  034x0.02a 5700632  0.32+0.07a
1 339:023b  0.14:002b  4.52:020a  0.19£0.05a  3.81:0.17b  026:002b  4.16:035b  0.27+0.05ab
5 287+007b  0.12:0.10b  348:021b  0.11:0.02a  2.88+0.05c  0.19:0.03c  3.36:0.15bc  0.21x0.10bc
10 2.18+0.19c  0.07+0.06a  2.93x0.03b  0.10:0.03a  1900.15d  0.11x0.05d  2.60:0.08¢c  0.15:0.04c

. FAYEREREARTENFERERRE 8E M (LSD #3,P=0.05), Values with different letter in the same column indicate a significant

difference at P=0.05 level according to LSD test.

R3 FPEARERGETENLE Cd BIEEN

Table 3 Cd absorption by the seedlings of tomato grow in soil with different content of cadmium

B/ X8 1 S/mg-ke?! X 1 B/mg kg AR 906/mg kg™ Fil 1 B/mg kg™
mg kg i _EFS AR b A bl AR i EFRs AR
CK 0.023£0.001b  0.032+0.003¢  0.021+0.001b  0.032+£0.00d  0.02620.003¢c  0.028+£0.002¢  0.048+0.009b  0.029+0.002d
1 0.027£0.001b  0.03520.002¢  00.026£0.001b  0.041£0.004c  0.049+£0.003b  0.047+0.002b  0.063+£0.005a  0.042+0.002¢
5 0.062+0.003a  0.071+£0.002b  0.040+0.004a  0.059£0.002b  0.062+0.004a 0.071+£0.002a  0.069+0.001a  0.060+0.001b
10 0.026+0.001b  0.083+0.003a  0.019+£0.002¢  0.071+0.004a  0.023+0.002¢  0.074+0.004a  0.031+0.004¢  0.073+0.004a

v AP IE RS AR TR R E A BEMH(LSD K5, P=0.05), Values with different letter in the same column indicate a significant differ—

ence at P=0.05 level according to LSD test.
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Figure 1 Effect of Cd translocation factors on the seedlings of

tomatoes under Cd* stress
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Figure 2 Effects of chlorophyll content in leaves of

tomatoes under Cd? stress

AR EMAE M R SR EE T R(P<0.05), H
RS 15 T REIREEECKR, WU EE (10 mg-kg™ ) HRAL
T Hox RS T 30.19%( & 2),
25 EAENEMSETRFHEREA _BSEN
=AU

B (MDA ME NI AR T 40 B E 1T 4
AR B B AR, A B 55 v R R AL 3ELVR B A HE
A AP MDA & & W E TR (P<0.05)(F 3), &
WE (10 mg-kg?) MR TF R 1 S40H M H MDA
FE FTHEEER K, X 3.1 A7, KR 906 H:4%, 2
XFHREY 2.5 15 o

Wi A EmAb B B N, e Ah v R U R A R R
(Pro) WA I I H, ¥k (5 mg-kg  RAL AT
RPN, AP AR2E 1 50 Pro & B = , &%
B 6.5 (K 4), RBMHAT AR 1 SHFHFE
AEERMBEREES
2.6 fRALEXEILEH F B EAEF(0;-)Fit
SHUS(H0.) 2NN

3 AERERFELEXNEMT AR _ESENR0m
Figure 3 Effect of Cd* stress on MDA content in leaves

of tomato seedlings

501
- XM1E
?40— A KX15
w0 K- ek 906
2yl ®EELS
]
41
&0t
&
=
w10+
15
() 1 1 1 1

CK 5 10

1
kb P /mg kgt
4 AERERLEMERM S HERSENZM

Figure 4 Effect of Cd* stress on Pro content in leaves

of tomato seedlings

43 R b8 23 3 BAE M 2 R T A A A 2R
i, AR AR 1 UL , WA A S5 AT RE - AP IE AP
FA R Oz - AR K H,0, RBVE FERAL MW &
WIETREE(E 5,8 6), HHE (10 mg kg™ )i
W, £ 1 S O = AR RN IR 2.4 45,
L0, & EFEXT B 2.2 47, 3378 THAl 3 b, 32

2. =

= * KX15

b - ek 906

.‘g 3 mgmie

g 25|

£

Hsp

B

S 5 1 1 1 1
CK 1 5 10

AL F/mg kg™
E S5 FRRERGCENEMM AT 0: - EENRN

Figure 5 Effects of Cd* stress on O; *contents in leaves

of tomato seedlings
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Figure 6 Effect of Cd* stress on H,0, contents in leaves

of tomato seedlings
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Figure 7 Effect of Cd* stress on POD in leaves of tomato seedlings
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Figure 8 Effect of Cd* stress on SOD in leaves of tomato seedlings
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Figure 9 Effect of Cd* stress on CAT in leaves of tomato seedlings
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