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Table 1 Basic nutriention and Cd content of the potted soil
U 23 &8 HEB U 28 BB
pH ) Available nitrogen Available phosphorus Available potassium Holophosphate Total cadmium
Organic/ %
/mg - kg'! /% /mg * kg! /mg + kg'! /mg - kg'!
8.34 1.13 86. 94 39.17 81. 56 1.73 0.15

132 BERFECPCOWE £% Huang FHE I
RIS, R EREDEE D B9 PG WA
BB PCs =B HEmiEE (TAST) — R EHAH K S8
(GSH), TAST & B & R AR FEMH A 100 g, /i
2.0mL 5% (V/V) B B K 4% B8, YK ¥ BF BE 30 min, 4°C
8 000 r/minB.L> 15 min, X b {& ¥ 200.0 pL, /il 2. 0 mL
0. 2 mmol/ L Tiis- HCI(pH 8. 2)F1 0. 15 mL 10 mmol/L =
BATEEE R B (DINB), £ £ 20 min,412 nm K b,
GSH & 2M5E 35 mmol/ L EDTA-TCA i{FBFEERE,
SEAZE 25 mL, B2 mLARBUE A 1 mol/ L NaOH 554§ pH
P2 6.5~7. 0, FHIABEERZE rhi A1 0. 1 mL DINB i35, &5
H EABSRRZE R0 DINB, 848, 5 min,412 nm KA,
1.3.3 WIEOMVDAEFENZE KA TBA k™.
1.3.4 DNAHEMMINE SEEAFMHKEHE,
RF CTAB B2 BUE 48 M A 4 ) DNA, ¥ Ui
DNA % F 100 uLTE ¥, —20CRE&/ A, W] 2 #
DNA B 84y 20 pL, ¥ F 1 mL 0. 08 mol/L # NaCl
TR, 1A 0CRKIB L, 573 1 B FER@A.50),
#E 30 min, 260 nm K H 6, LL(A260,70°C- A260,24. 5°C)/

(A260,70C)i5E DNA 34 3500, AL RSB 51 &1 DNA
i,
L4 FimaksE
T EFE 5L TI(Tolerance index, %) = & 4b TE 44 4 i
YR/ X RAYR X100% . SR SPSS 16. 03k {4
AT E T (ANOVA) 1 LSD k3, BE AR E R A
SWKEEMFYELIREE,
2 BREGH
2.1 WX EMEIYHEYENE W
AYBREGEREMARKKENEREE . ZidR
L EERECEEENE M EYBE A NE TR
#(P<0.05) (& 2) KB (1,10 mg/kg) AT A Y1 8
Mg 3, b YR B AL T (50,100 mg/kg) T RE, RN
M>R>2E, 100 mg/kg BiKFALIE T AP BB IER K
(P<0.05),CdXS=(10X100) mg/kg TR U ZHBEE
YRR ERKME. WHEERREE SN BMEL, ZEFMAK
xR AN R UL AE Y B R, BRI
B ESEYETN—.

*x2 FEREENKESRE LY ROXIE
Table 2 Effect of CdXS interaction on the dry weight of potted Phaseolus vulgaris Linn, g/10 plants
wALE Ak LR 45 80
S treatment Cd treatment Dry weight TI
/mg * kg'! /mg * kg # Root/g % Stem/g M leave/g B Total weight/g B Total/ %
0 0 0,7410. 09 0.19+0. 10a 0.8710, 04be 1.801+0. 25bc 1
1 0.81£0. 10be 0.2140.06a 1.09£0. 12d 2.1240. 14cd 1.18
10 0.8710.11lcd 0.20%0. 09a 1.18+0.19d 2.25%0.19d 1.25
50 0. 7410.04b 0.19-+0. 09a 0.79+0, 09b 1,7140.26b 0.95
100 0.5540.07a 0.18+0. 0% 0.5970, 04a 1.3240. 132 - 0.73
100 0 0.72%0. 10b 0.18+0.0la 0. 8610. 10ab 1. 76 0. 32ab 0.98
1 0.75%0. 05b 0.240.05b 1.1940. 24¢ 2.18+0. 10¢ 1.21
10 0. 8840. 07bc 0.2440, 12be 1.2940. 09cd 2.4240. 28cd 1.34
50 0. 75ﬁ:0.‘ 11b 0.2010.02b 0.84+0.07ab 1.79+0. 33ab 0.99
100 0.5740.05¢ 0.17£0.02a 0.74%£0. 11a 1.48+0,07a 0.82
200 0 0.7040. 13be 0. 1840, 08ab 0.78+0.07b . 1.66+0.19b 0.92
1 0.72+40.03c 0.23+0. 12be 1.2610. 23d 2.20%40.11d 1.22
10 0. 74%0. 09¢ 0.24%0.03b 1. 2310, 06d 2.2140. 25de 1.23
50 0.57£0.03b 0.2140.07ab 0. 8810. 10bc 1.66+0. 27bc 0.92
100 0.50%0. 06a 0.15%0.03a 0.587:0,03a 1.2440. 14a 0.69
400 o 0.5210.08b 0. 18£0. 06bc 0.52+0.07c 1.22-0. 16bed 0.68
1 0.56+0. 06b 0.1840.01c 0.55%0. 08¢ 1.28+0. 16bed 0.71
i0 O.>57:‘:0. 04be 0. 16+0. 04bc 0.51£0. 03bc 1, 24+0. 07¢ 0.69
50 0. 460, 06ab. 0:14+0.02b 0.43%0, 04b 1.04+0. 13b 0.57
100 0.3740.07a 0.1140. 02a 0,380, 06a 0.86:£0.12a ‘ 0.48

B RSSEARFRRTERAL EFH(SD 8%, P<0.05, TER.

Note: Values with different letter in the same column indicate a significant difference at P<C0. 05 level according to LSD test. The same below.
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2.2 BRXEMNEOCHHBEESENER

FEESR AL TR B, EE 4h#int i+ TAST,
GSH K PCs S EX¥EHMAH (& 3), 5LH X BHE
H. Bk fE TAST 5 GSH £ E) PCs #1@ 8 F (P<
0.05),400 mg/kg /K FATTES HWRE C& BT, ¥

Seh#nt e PCs & BEKR A, HAVH™ 9 GSH
PCs ¥XMMEXR G BB EEFEREM, TAST.
GSH K PCs & B #3032 1, NG A 22 i 4 o 28 %9 3¢
SYENEERA.

%3 WU EMNKEHEMHAPERERSROEM
Table 3 Effects of CdX S interaction on the acid soluble SH,GSH and PCs content in leaves of Phaseolus vulgaris Linn.
At atE MELGES R HREHKE R HERER
S treatment Cd treatment TAST content GSH content PCs content
/mg - k'l /mg * ke'! / nmol + g1 « FW / nmol » g1 « FW / nmol » gt « FW
0 0 7.00%1, 29ab 2.66-+1. 28abc 4.33+0.41ab
1 10.1910. 49¢ 2.88+0.23a 7.31%1. 34¢
10 11,0811, 28cd 4.22+0.81b 6.8710. 33¢
50 13.0710, 67d 3,441, 72bc 9.631+1.11d
100 6.7710, 75a 3.324£0. 35abc 3.4610. 64a
100 0 9.79 £1.59% 3.53+0. 44b 6.26+0.72a
1 12.89%1. 46b 3.53%1. 60abc 9.35%1.72b
10 15,631 1. 05¢ 2.84+1. 42abc 12, 79+0. 61c
50 18.56+1.87d 2.401£0.27a 16. 16+ 1. 87¢
100 17.01£2, 13cd 4,11+ 1. 40bed 12,91 £0. 66cd
200 0 17.2341.17a 3.20%0. 40b 14,03%1.91a
1 20,0511.70b 2.39£1.08a 17.65% 1. 20be
10 21. 4143, 20abe 3.18+1,59ab 18,23+ 1. 55dc
50 21,3812, 02bc 3.4410. 38b 17. 9412, 68cd
100 22.0814. 0O6abed 5.11+1, 74bc 16. 96 1+0. 82b
400 0 12,00t1.79a 4.001£0.77bc 8.0010. 92a
1 15,0311, 42b 2.3910. 80a 12,6410, 64b
10 17.7013. 26bc 2.8610, 20a 14,841 1. 65bc
50 25,48%1.23d 2.50£0. 83ab 22.98+3.73d
100 28,1243, 25de 2.99+0, 75abc 25.1312.84d
2.3 HREACE AT LI H R =R A R & DNA o meke
bk Akl -2 20 100 mgkg!
—— k!
73 R (MDAYE % i J Aty % 538 15 5% SR I 3R 55 up e ::I‘: .
RAMRER AR ENE. BERLERKE Y Zio}
TS A MDA & BIEIEE E(P<0.05) m};g_
(B D, S, 100 mg/kg HiK A H G F gg ol
TR(P<0.05), REMEHRERK FABENBENGER IIK“E .
REBEA AMBRRENRIHHERNEE. f:* .
DNA 362505 & DNA 25 ¥ 5 & i 7% S 3% fin # g 5
R, WEKN S DNA BEBREA - ENHHIXER,
_ 4}
W DNA S — 1M EERE. RRPHERLE
3

WA M, G 4 ETH i DNA a8 EA(E 2),
SXa X A H . 100 mg/ke Bk ¥ 4b 3 DNA 1 53¢
L8 E T RE(P<<0. 05), B LB K F8E A B B R4E I
AT DNA #9#i45.
3 itit

BT SRR Y, B G A0 T 0 B RO 18 0, L b
BB RS MR, B YR AL T 30 d MR A BK
B MHERMEYRSHENLEE TR, KRB, K
WAL T G A YRS, Bk B A T TR, 7]
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Fig.1 Effects of CdXS interaction on MDA

content in leaves of Phaseolus vulgaris
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Fig 2 Effects of CdX S interaction on the
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9 DNA. $®AEi%S DNA T3 R 483, H DNA #it5
BESRAEREZ MFENR- BN XRE™ . R
o BEE RAL BEIR B A3, DNA AN A, L HE
HERAHEIERE, KB EYERN G ECEE
AT BER B B AR R , B T X DNA ¥ R R 8R ™&E,
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RABFEENHYESBENREEEEEEA,
A=Y 0 GSH.PCs) R B Y ES R E
BEMEEY, ENESERBFESERABKES
Y i —SHEER X EE SYRE RIS BE
BHEFERESRRESIN, LRRERE FXEYN
FEEHD ., BFXIRE RSS2 5 m
0.5 mmol/L i, 58] B BB KK PR/ PELH B K E
FU B RV BTN R GSH & &
B, K5 100 mg/keg FiKFALET TAST .GSH
K& PCs S EHEINERE I B & T8 B4, LHE PCs
HIEIE R M 8 H 100 mg/kg BIAKFLAE T, ER
FEREAET R4 A WREIA M, MDA
SEREERNMI TR, RPESLENRSE, A
¥ oA EEDRIRMAER. B7EE % ER (400
mg/ kg /KB T, X G4HEY R D E TR MDA &
B 3 3500 £ N R AR R BE AL BB X R T R R X AT
BER A E R A MM E R ERZFN,
Hit, EERERNEFFENRFADERK LT P E
EHEMG,

{EBR/K AL FE (<100 mg/ke) A EMRRXT R I H
RIFEEH. X\ ET GSH.TAST X PCs 58
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Influence of Interaction between Cadmium and Sulfur on Phytochelatin
and Hyperchromic of Phaseolus vulgaris Linn,

DI Lijun' ,LV Jinyin® , SONG Xiang-di® , LIU Xiac-ting”, LI Ying-xiang' ,QI Jun'
(1. College of Science, Northwest Agricultural and Forestry University, Yangling, Shaanxi 712100; 2. College of Life Science, Northwest
Agricultural and Forestry University, Yangling, Shaanxi 712100 )

Abstract: Physiological indexes such as glutathione (GSH), the phytochelatins (PCs), et al and hyperchromic effect of
DNA were studied under the interactive treatment of cadmium and sulfur on seedling leaves of Phaseolus vulgaris Linn,
in pot-soil culture. The results showed that the contents of MDA and hyperchromic exhibited a significant increase with
the rise of treatment concentration of cadmium, but they decreased significantly after treatment simultaneously with
sulfur of 100 mg/kg. Biomass of Phaseolus vulgaris Linn, treated with sulfur of 100 mg/kg ascended up more greatly
than control. After more sulfur added in, acid-soluble thiols (TAST ), glutathione (GSH), the phytochelatins (PCs)
showed an ascending trend. It is suggested that addition of sulfur in soil of light Cd pollution ameliorate Cd toxicity on
Phaseolus vulgaris.

Key words : Phaseolus vulgaris Linn, ; cadmium sulfur interaction; phytochelating hyperchromic effect;glutathione
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TR IRER TR NIBERIBIERA NEWN, ERBEBF T RFRMKIRMTH SR B, BT
LR FAEE HME RS A M TEHENEEERNERFEL, RIRKEM FRERAKRFES.

P F 2 2 R RAE LR B A PR R R IE B4 ST 8OS Uam T RN E 0 . ERAMFRE k5 JREE.
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