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FEE . B XT 91 A BARS A FORHEFTIEE , LhS R Cd RS FR (X55) . HBR Cd YR FP (27) FIIRAR Cd B A (17) & —
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Abstract: In a prelMinaq experiment, 91 pepper Vgriet.igs'.vv.@];e-screened, and one, ,Varie'.ty‘eac}'l with high Cd accumulation (XSS) ,
medigm @d accumiilation) (Daguo 99) , and loy Gd/ageamulation (Luojiao 318) wére/selécted to stud§the effect of different cadmiwm”
leveis: (0, s, a'f.l:drl()f mg-kg™' Cd) on ca}ldmill-lm i raiidﬁu‘and enrichment ability, and its subceﬁ.ular distribution and/chemical forpz=
The results showéd thal under the stress ‘of Cd: shoot dry ngghi of pepper plants “wés 1‘11 the order."‘):(SS >17 >27. At thefsame leveljof
Cd, the Cd tratisfer coefficient of fruit was 17 > 27 and jX55. Cadmium concentratigns, in/ each subcellular component of the pépper
friits were 27 >117 > X55. Cadmium concentration in subcellular component of the rgots, stems, leaves, and fruits of the pepper plants
was fi order of cell wall (EL) > organelle (E2) > cell solull)le. component (F3). Cadmium was limited in cell wall and plays an
impbrfnant Tole in.detoxifi(zation mechanism and-resistanice of” Cd j;*r"f:epper plants. The morphological content of various Cd forms in the
peppe:r fruifs of the three varieties increased with the incréase of Cd treatment level, in the order Cdy,q > Cdyyy > Cdy, > Cdyy > Cdy >
Cdy. Cd;.‘N:;Cl and Cdy,. account for a large proportion of Cd in pepper fruits, which may be an important defense mechanism for reducing
the biological toxicity of Cd.

Key words: cadmium; pepper; subcellular distribution; migration coefficient; Cd chemical form
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1.3.1 AR & e

PG | 25 | IR SIRE S A IR, FRE 1. 000
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ELERIAT R, TR RYIRE R Y Cd [
BIE T 95% , A% bR E IR 2% (RSD ) BIAS FETE 10%
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1.3.2 WS EIE

+ 39 4 B 1 I SE SR HNO,-HC10, (IR FR A
5:1) T, JEF I Y6 BE U A2 (Perkin Elmer
SIMMA 6000, Norwalk, USA). X JHEZFrifE 54
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JE i Cd*t i ﬁﬁ:ﬁﬁ)ﬁ%‘%%ﬁ%&%;‘ﬁ;‘ﬁﬁ%@ﬂm
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%—EM [ bR 1A% ( GBW 08513) il 2 4 3

Bk fi 4. Fh f R Y Gd Eﬂﬁzﬁi’am?

95% *ﬁxﬂw&vﬁﬁ%msn)ﬁﬁﬁf 1E10% um_-
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Tl MR A Cd. EARERAE D B8 . o 0 AR L
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FRE AL SRR, 3REL2 h 5 AR SR RO, 4 2
K, BITE 24 h NERHC4 R, 1 4 $£ IO (3 150
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HCIO R G %, e e %S, R Iy
Y6 E T (Perkin Elmer SIMMA 6000, Norwalk,
USA)ill5E Cd & it
1.4 HdlEibr

K H Excel 2010 Fil SPSS 23. 0 iF

2 HRE5H
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SR 17 XSS B 1 A R i cagﬁéhi*
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SRR R AE R E R T . AR R AR
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FERRAIF B S FD 17 >27 > X55, 7€ 10 mg-kg ™'
Cd AbHT 3 A RAEY B 2R AR E, 7560
FhIE] 230 X55 > 17 >27. A[E Cd A3 T AL
AYETE 3 AR 22 5N W3, FE SR R R IR
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Table 1  Effects of different Cd levels on the biomass of pepper varieties

Cd b HKF o WTE ETE L R E ECL S T
/mg-kg ! P /g-pot~! /g-pot ™! /g-pot~! /g-pot ™! /g-pot ™!
17 1.46 0. 05a 3.12 +0.37a 6.86 +0.57a 1. 14 £0. 09¢ 11. 12 0. 86a
0 27 1.20 +0. 06b 3.20 =0. 65a 3.93 +0.03b 3.71 0. 16a 10. 84 £0. 79a
X55 0.65 +0. 05¢ 3.60 £0.23a 4.88 +0. 17b 1.58 £0.07b 10. 06 +0.47a
17 1.17 £0. 02a 3.31 +0.33b 7.01 0. 08a 1.00 +0. 04b 11.32 £0.45a
5 27 0.74 £0.07b 3.28 +0.41b 4.10 +0. 05¢ 2.70 £0.42a 10. 08 +0. 04b
X55 0.52 +0.0lec 5.24 +0.33a 5.47 £0.23b 0.95 +£0. 04b 11.66 0. 07a
17 0.47 £0. 02a 2.14 +0.32b 4.62 £0.38a 0.99 +0. 00b 7.76 £0.70a
10 27 0.49 +0.0la 1.58 0. 02b 3.80 +0. 05ab 2.06 +£0.22a 7.43 +0.29a
X55 0.50 =0. 06a 3.95 +0.29a 3.32+0.27b 0.56 +0.0lc 7.83 +0. 56a

1) RN R R AEAR R F A BN A RO A ) S 3 22 5 (P <0..05) , T
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AR), A5 mg-kg™' Cd ACPEAH FLES, SRR 17, 27 A
X55 AEMR R Cd S HAE 10 mg-kg ™' Cd AbBEF 43 51
HEMN 65. 04% . 43.99% F19.18% . [A— Cd /KFTF
MR ZE | RARIR L Cd B 2 78 5 b (R A7 7 3 2
S, HAERhE] A 5 AP X55 >27 > 17, R Cd &
frg I P YN T

2.3 R[AIERK T Ab BEAS [ BB SS Tl 0 4 W i i
AL

A Cd AR 3 A~ B BAUR 52 Cd B AR &R
BRI A2 2 Ui, 3 AR EUBCR 5L Cd &
B R BB Cd K F-35 in 2 5E 388 i J5 s ka3, fE S
mg-kg ™' Cd KB T A E i KMA, 10 mg-kg ™' Cd &b
PR A Frp . A5 mg-kg™' Cd ZbBRAH L %L, 10
mg-kg ™' Cd AL FRR 17 F127 59 Cd 5 2500
WD 53. 2% F168. 1% , X55 B Cd 8% 2 5% hn
T 22.2% 5 AP 1727 F1X55 B Cd &R BB
WD 57.02% | 40. 71% F132.90% . 52 Cd #H %
BAE AR 22 57 83, Al — Cd /KSF T3R80 5
Fh17 >27 8 X55, 5 mg-kg ™' Cd AbFEF &b 17 5
S CAFE B 2 8053 S R 7 FIXS55 192, 290 1%

R2 FRBAFUNHRMFSE, REREERENZM

Table 2 Effects of different Cd treatments on Cd concentrations, factor of transport coefficient and bioconcentration in pepper varieitgs /|~

CAFRT PR 5 I/ mg kg e "R
g = S T = S s i
17 — —o% — [ # \ - & &
| 4
0 27 — — — R - ¥F_
X55 — I 475 — - — F=
Y g 7 L v 3
— A7 14.47 £0.75¢| 1 0/50 £0403¢ 4 0.83 0. 02¢ 2/28.+0.01a  0.14=0.02b 0.46 £0.008
5 A0 L 28591510 5063 #0206 6.24 £0.26b 1.97£0/25a W 0:25 0. 04a 0-39 £0.052" 4
TUX55  54.74£2.040 76,38 +0. 064 . 8.79 +0.05a /95601074 & 0.06 £0.00b 0.39 £0.01a &
‘B ;i A A -+ % I
17 26.47£0.55¢| | 0/54 =0. Ofc 0.88 £0.0lc 1. 96(:0. 00b ! 0.16 £0.00b 0. 20 0. 00b
~ 10 27 45.52:1.04b) 6.81£0.238  6.44:0.14h 283 +0419ab  0.22£0.0la 0.23 +0.02ab
g U X55 _58.86+2.96al 579 £0.12b  A1.19.+1.0la  2.61+0.08a  0.05+0.0lc 0.26 +0.01a

o T g ] - =

il 4. 3;39“”’1%; 10 fg-kg ™' Cd AbHF SR 17 S92
Cd 645 25050 S & Bl 27 A1 XSS B 3. 364 45 Al
1. 681 . [F]— Cd AP Cd & 5 R A i F
] 22 55 R K.
2.4 TRV KT X BRI 40 i 5 43 A 1) 5 Wil

3 AR | 25 | R A4S A M 2 53 Cd
SN 3 FR, ANFE Cd AT 3 4S5 FhsUR |
25 MR A Z0 M 2H 4 Cd & 5 34 R 30k 240 Pl
BE(FL) > 488 (F2) > QTR o (F3). AR,
25 MRS AN 43 Cd S BE Cd KPRy
. HrpE— Cd AKET, BBUR . 25 iR
AW AL AL 5 Cd 75 18 78 A B[] 77 78 B 3% 22
S, H A WA AL 43T Cd & R AE R ] SR
R 27 >17 >X55. 7E5 mg-kg™' Cd AbHLT,
27 19 F1 &5t i3 milE s Fl 17 F1X55 /Y 2. 859 %
F15.693 %, F2 & & 5 5102 ah B 17 1 X55 19
3.631 f5F15. 533 i5, F3 &4l &5l 17 F1 X55
B 1. 634 f5A12. 111 5. 710 mg-kg ™' Cd bH T,
APl 27 B FL LSRR SRR 17 R XS5 1Y 1. 802
f5FN 2. 115 A%, F2 S atsrmlg s 17 F1 X55 1)

X

1.950 {54112, 520 %, F3 S50 5 Fh 17 F1 X55
B 1. 512 F5H1 1. 794 £i5.
2.5 ARG XA L A B 28 052 0
FEATR] Cd AR T, 3 A SRR 55 Cd
AIE S LS AL S (Cdy, o) W E (BT
F4). 7S5 mg-kg™' Cd AbHLR, SR 17 B504R
FDC K/NLL Cdy, (88.06% ) > Cd,y,. (6.98% ) >
Cdy(2.77% ) > Cdyy (1.65% ) > Cdy (0.29% ) >
Cdy (0.26% )5 fb 27 34 FDC K/NEL Cdy,q
(85.17%) > Cdyyy. (6.42%) > Cdy (6.22% ) >
Cdyye (1.64% ) >Cdy (0.28% ) =Cd, (0.28% ) ; i
Tl X55 S5248 FDC K/NEL Cd o (86.81% ) > Cdyy e
(8.00% ) > Cdy (2.80% ) > Cdyy (2.00% ) > Cdy,
(0.22% ) >Cd,(0.17% ). 7F 10 mg-kg™' Cd Ab P
T, SR 17 SEE FDC KR/NEL Cdy,, (86.89% ) >
Cdyyy (7.12% ) > Cdy (3.04% ) > Cdyyy (1.96% ) >
Cdy (0.72% ) >Cd,(0.28% ) ; & 27 5248 FDC
K/ANLL Cdyy (84.44% ) > Cdyyy (6.41% ) > Cd,
(6.00% ) > Cdy (2.00% ) > Cdy, (0.81%) > Cd,
(0.34% ) ; & B X55 R FDC K/NEL Cdy,q
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Table 3 Effects of different Cd treatments on Cd content in the subcellular fraction of pepper roots, stems, leaves, and fruits
N Cd 4bBHK AN AIZH 5356 % it/ mg kg !
v i iR
/mg-kg F1 F2 F3
17 15.04 +0. 32¢ 3.72 £0. 16¢ 1. 88 0. 10c
5 27 21.74 +2.37b 5.33+0.07b 2.71 0. 11b
i X55 29.66 +2. 12a 10.47 0. 11a 3.72 +0.05a
17 31.97 0. 06¢ 6.82 +0.24c 2.72 £0. 12¢
10 27 47.27 £1.91b 8.37 +0. 10b 3.61 0. 19b
X55 54.61 +3.26a 14.25 +0. 74a 7.15 +0.0la
17 5.73 0. 18¢ 4.74 £0. 12¢ 0.36 £0.0lc
5 27 7.96 +0. 24b 6.70 +0. 18b 0.49 +0. 04b
% X55 12.72 +0. 36a 7.85 0. 12a 0.66 +0.03a
17 14.53 +0.31b 6.28 +0. 08¢ 0.52 +0.01b
10 27 19.32 +0. 69a 7.24 £0.07b 0.65 +0.02b
X55 20. 18 0. 40a 8.45 +0.39a 1.00 £0. 14a
17 3.07 £0. 05¢ 1.35 0. 05b 0.21 £0. 00c
5 27 4.21 +£0.11b 1.46 £0.01b 0.51 £0.01b
i X55 5.41 +0. 16a 2.50 £0. 04a 0.62 +0.02a
17 6.86 0. 17b 2.01 £0. 08¢ 0.22 +0. Oke
10 27 7.12 0. 08b 2.26 +0.03b 0, 63#0,03h=
X55 8.92 +0. 09a 2.76 £0.0la "o 72.-#6:.615‘
17 0.23 +£0.03b + 0.16 0. 00b 0:09 +0. 00b
5 A5 0.65+0.04a | | 0.58 £0:02a 0. 1540, 0ta
5 X55 0.11 £0.00c | 0.11 £0.00c 0,07 £0°00b |
- A7 0.42£0.01b | 0732 £0.01b 0, 12'%0. 00" 4
10 7 0.76 £0.01a  * |/ 0.62 +0.00a 0. 180 00a
- ‘ 0.36 £0. 0llc /" £0.25 £070lke 0.10 £0.00¢ |
F Ay yyr w ‘ o { ¥ .
s VY ) 1L
=E-F 2 W-F . K] NaCl-F B HAC-F E HCI-F B R-F
w17 ndp27 XS5
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80 |
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Fig. 1 Cd chemical fraction distribution coefficient( FDC ) in pepper fruits under different Cd treatments
F4 FFE Cd RHIEITHER L Cd LFHANHI/me-kg ™'
Table 4  Effects of different Cd treatments on Cd fractions of pepper fruits/mg-kg ™!
cd LI‘IEWJ:RZ i Foft Cdy Cdy, Cdy,a Cdyyc Cdyy Cdy
/mg-kg
17 <0.005 <0. 005 <0. 005 <0.005 <0. 005 <0. 005
0 27 <0.005 <0. 005 <0. 005 <0.005 <0. 005 <0. 005
X55 <0.005 <0. 005 <0.005 <0.005 <0. 005 <0.005
17 0.02 +0. 00a 0.03 +0. 00b 7.58 +0.25b 0.60 +0.04a  0.14 £0.0lab 0.24 +£0.05b
5 27 0.03 +0. 00a 0.03 £0. 00a 8.64 +0.02a 0.65 +0.02a 0.17 £0.0la 0.63 +0.00a
X55 0.01 +£0. 00b 0.01 +£0. 00c 5.24 £0.20c 0.48 £0.01b 0. 12 £0. 00b 0.17 £0.01b
17 0.03 £0.00b  0.07 £0.00ab  7.86 +0.06b 0.64 +0.02a  0.18 £0.0lab 0.28 £0.01b
10 27 0.04 +£0. 00a 0.09 +£0. 00a 9.23 +0.28a 0.70 £0. 04a 0.22 +0.02a 0.66 £0.01a
X55 0.01 +0. 00c 0.06 £0. 00c 5.84 0. 06¢ 0.53 £0.01b 0.15 +0.01b 0.20 +0. 00c




3352 2D 53

B 40 %
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