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Sub-cellular Fraction of Heavy Metals and Production of Phytochelatins
in Zizania latifolia Exposed to Cadmium and Lead
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Abstraet. A single-harvested cultivar, °Jiangshujiao’, and a double-harvested cultivar,
‘Fenghongzao’ , of Zizania latifolia were used as experimental materials to determine the con-
tent of non-protein-thiols ( NPT), glutathione { GSH ), and phytochelatins ( PCs). To clarify the
tolerance mechanism of Zizania fatifolia to Cd** and Pb** stress, accumulation of Cd** and
Pb* in subcellular fractions were also investigated. The results showed that content of NPT,
(GSH, and PCs and the accumulation of Cd®* and Pb®" in subcellular fractions increased signifi-
cantly when treated with Cd®* and Pb®" stress. Content was higher when treated with com-
bined stress than single stress. Content of NPT, GSH and PCs were significantly lower in leaves
than in roots. The cell wall and the soluble fraction of cells had higher Cd* and Pb* accumula-
tion levels than the protoplast and the organelles, respectively.

Key words; Zizania /atifolia; Stress; Phytochelating; Sub-cellular fraction; Tolerance mecha-
nism
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(NPT) 43 7] 88 245 9 1 5% B 4 J 4 Iy 20 1y = B2 1
2 TeERB R Y XN EE I i b s B
R AR, X TESRE TEEDL Y
AFEH Sy A7 BT H 25 & RN, W RS R A
S0 PN B4 ST A R BRI, HL IR A % T4 IR
PERMA A . Cd™ @B RMEYR EE TR
( Thiaspi caerulescens L. ) H#s KZ B Cd™ #ifr
TafsE B, SR, N E SR Cd
A P> A AFfedniase 1 L TR, A0 fea
Y EE RN EEEEEH.

RS0 3 0 A e ™™ A e Al AR 7
P DNA i EP S m e, RAEH
( Zizania latifofia Turcz. ) % T 4x JE 45 4% Bk 38 B
Mg, AR AE B E R -2 BF5Y Cd™ | Pb*
B HE A Bhaab BT 28 AR AR 485 1% .40 il 7 A
KBS ENE R, BN RN EER RN
My EESLE , A R E R KRR FE A R 20
FERAER A AeHKEE

1 #BRE5TGE

1.1 #HEEE

BB T 8 M R 2K AR RS KRR ST
2007 424 H 24 H 8 H M RFEAK AL HRAE
H# 1 8 (Cd™* & & 016 mg/kg; Po* & &
0.17 mg/kg,pH 7. 54 ) #% 20 cm QB , 4538
A KPR, B K 1.5 MU 1 mIBR0.5 m,
F KR LALHUNE (N: P: K =15:15:15 $=J0H A&
JIE)50 kg/667m? fif2LiE , MK % 30 cm, I-AEIALE
TR SN W AR AP REZ K AL o AT A
KRG ( Zizania latifolia Turcz. ) ffBAZERE M Rb ¢ 35
B MDA Bp40R . 5 A 13 H, &K
H Hp AR A ) B B 2R A R 8
BT 3 ~5 XH RSB A S BB, B
Tk, BN 30 cm x35 om, it P R A
A RSR[5 6 3, R R FHIR R A1 .

REOEAR TR KOHE, T H25
H, 240 R o4 2, # Rk 8
SRR A B B B S JE M, Cd™ . 100 mg/L (1A
Cd 100 FR); Pb® 1000 mg/L( kL Pb 1000 3
7~ ) Cd* -Po* & & 15 I (Cd*™ 100 mg/L. Pb*
1000 mg/L,BA Cd-Pb i) , it 5 3 S B8R ¥
BEIf CdCl, « 2. 5H, O (4344k) \PD (NO, ), (4

S B BRSSO LS RER . PRIEK
T KA, KRR B 2.5 ~3. 5 m B s SRR,
LAB R KB A
1.2 ERLERNE

T-2007 426 A 2 H, E&AF/NX P REYL 2
Prb SRR ¥ S BURE R BR B A AL TR BRI B = 1
(LATHIME) Shfem B B B R, AR Kt T
e o TP 220 kgt , W T2 T KB, BT AT o

EE B2 ¥ 5 Il Rama R Prasad [f47
WA B RR R A AR RS
1.00 g, 2030 2.0 mL 5% (V/ V) i KRR,
WA B WO TTES IR AT, )k 30 min, 7
8000 g 4°C F &L 15 min, HL ¥ # 200. 0 uL
WAL mLELE ], 0. 2 mmol/L {# Tris-HCI
2.0 mL (pH 8. 2) #1110 mmol/L { 2-F FRX H 5
(DTNB) 0.15 mL, ZH T E 20 min, R IG5
412 nm P T RSB R alle. FRHY
A DTNB S HVEZ R, JT GSH fEf#ME.

BRCHREF MW ES MR 10187
BOERRAMZ O H AR RS 4.00 g, 4 30m
2 mL 0. 3 mol/LESERRF 2 mL 30% SR8, i B,
B IR BIELOE B, HVE 10 min, 715 RIFH,
ILIEAA 1 mol/L #5810 mL BiFE S min 5
A 20% LSRR 1 mL LIRSS, B0 . F 1 mmol/
L i, EEH A HEIR M ARk, 1 mL
1 mmol/ LIl ER #4124 F 0. 307 mg 2t H ik,

FEERSTEAWUES%E Keltiens 1 Beu-
sichem #yJrekl" . #idp# A & (PCs) =T EAHR
HLSE(NPT) - HRSE(GSH),

32 T AECBR V. 40 ML 1R 19 23 B 25 X8 S R I b
WU A FEBTHGE I RE S AR 5
20 mL (0.3 mol/L H #& B¥, 1 mmol/L EDTA,

20 mmol/L Hepes, 0.2 mol/L KH,PO,, 0.1%
BSA,0. 1% MSH,pH 7. 2) , T B HE £ 4 B
LA I8, BBHLE 300 g MRH=.C 30 s, DLFE N4
JRSERUAR DR AN , % I W L 20000 g ki
> 45 min, P34 A%, 13 Wk TP A i 4L
4r. & GB18406.1-2001 H#l &, 2 H Themo
Elemental 23 v {f “ SOLAAR S4” % JE 1% ik Y6 i¥%
AW 2 A AL T K TR S 28 A M 4L 2 o O™ A
Pb* R &,

KJ] Excel 2003 #& # # 47 B 88 b 3, # W
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MIRB LR LUE Y, Cd™ \Po™ e — R K,
A AR AR AR IR
& FRHR ADSEERTENDE MG
1Yo Cd™ Wit 38 R B gtk 2 BEH IR 1
HZARTEYEMAEENERT PO 4, &
Y538 AL B 2R SRR AR A e i B TR
— AR B, E IR B E K. 2258 AR
MILUR R h iR O A A H IR S Ea RS
BFE LB ERTH R, AR 2 ~3 544, A
AR B G L HRE , T A PR R R
B350 0. 67 BMH-E #V- BN 0.46, 15

EAETHRAM .64 A1 1.79, PR AR Cd™
P i IR 2 3 A A B T BK AR S R AR
(ESE IV L CIVEE. S o B -

2.2 EAETHKRAS P Cd” Pb* RARE

WERBEER T AR H] (£ 2),Cd™ A EA KT
AL Ay B R B R BN A0 T IR R
i, 1 T R T A MRy, AR 2 Rk B B
¥ 60% , LA 4 Jfd A 738 11 1y Cd™ W lierh (L #
Hifro B4 M0 AL, 32 15 A A0 i BE ) Bk
SRR Cd By Cd™ B — i ab 3 iy
1.2 ~1. 7 4%, MiAU I A3 035 2 5 LA b S RpmIZEAE
F5E, UL FLLR B AL P i Cd R R
[ b B T s,

3% 3 T LA Hi , Ph* 76 38 11 &Y. 41 R 41 43+
MBUR B AR RBL N . A0 AR T 5L A, TG ]
PR O T M AN, A0 A R IR KR H=
80% , iU Pb* LEYLIE PRA MMz, A

#1 AN EAERARE . ERHEK ERHSRK SRR
Table 1 Effect of Cd?*and Pb? stress on content of NPT, GSH and PCs in Zizania latiolia  (ug/g FW)
% JEH LI (NPT) B B GSH) A H(PCs)
Pats  COPEeTRAION T gma darht g darht g Sarit
Jiangshujiao Fenghongzao Jiangshujiaso  Fenghongzao Jiangshujiao  Fenghongzao
% H Control 118.1+5.2D 121.2+4.9D 12.2+0.6D 25.2+1.0C 105.916. 4D 96.0+4.1D
Cd 100 187.5+7.3B 170.0+6.1B 51.3+3.4B 43.0+3.2B 136.2+7.9B 127.0+7.4B
Leaves Pb 1000 180.4+6.1C 167.116.0C 49.8:+3.1C 43.8+3.5B 130.6+7.5C 123.3x7.1C
Cd-Pb 281.3+10.8A  212.419.8A 67.3+3.5A 59.5+3. 7A 214.0£9.9A 152.917.4A
%f f Control 192.11+9.9D 238.4+10.2D 39.2+2.4D 32.4+1.1D 152.91+7.4D 206.0+9.8D
# Cd 100 598.2+14.18B 471.0+13.2B 71.0£3.78B 69.1+4.1B 527.2x14.5B 401.9+10.6C
Roots Pb 1000 478.3+12.9C  462.1+11.9C £59.9:3.1C 53.3:2.7C 418.4+11.4C 408.81+10.9B
Cd-Pb 699.3+16. 1A 639. 3+15. 4A 92.8+4.5A 87. 4+4.1A 606.5+17. 2A 551.9+15.7A
. B R R BRI 1% B, TH.
Note . Different letters in the same treatment items means significant at 1% level ,the same below.
£2 HASTHBPAS R CARE
Table 2 Accumulation of Cd* in cellular fraction of Zzania latifolia {mg/kg FW)
e #ERE Jangshujiao #4185 Fenghongzao
Coneem e A g UL aiaae qiMEE WA BULRM
Cell wall Organelles  Soluble fraction Protoplast Cell wall Orgarelles Soluble fraction Protoplast
0{CK) 0.5+0.0C 0:0.0C 0.2:0.0C 0.2:0.0C 1.4:0.1C 0.1£0.0C 0.310.0C 0.410.0C
Cd 100 58.3+5.1B 9.8+0.2B 32.1+2.1B 41.9+3.2B 90.8+6.1B 13.7+0.9B 47.6+3.1B 61.3+3.38
Cd-Pb 70.0+6.4A 20.2+1.3A 44.4+2 9A 64.612. 8A 108.6+6.9A 24.0+1.4A 66.7+5.0A 90.716.4A
£3 ¥FHAETWMAES P PV RRR
Table 3 Accumulation of Pb® in cellular fraction of Zizanfa latifolia (mgrkg FW)
shepe FEE Jiangshujiao FH41H. Fenghongzao
Coneem e A M BULBib e e N
Cell wall Organelles  Soluble fraction Protoplast Cell wall Orgarelles Soluble fraction Protoplast
0{CK) 0.6+0.0C 0:0.0C 0.1x0.08 0.1£0.0C 0.7+0.0C 0:0.0C 0.110.0C 0.1£0.0C
Pb 1000 98.4+4.8B 8.41+0.4B 25.8+1.3A 34.2+2.1B 96.5+3. 2B 6.7+0.3B 34.1+2.2B 40.8+3.1B
Cd-Pb 150.4+5.1A 13.1+0.9A 25.9+1.8A 39.0+2. 5A 134.9+6.4A 10.9:x0.8A 38.8+2.6A 49.7+3. 5A
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ST AL, BAE 1 SR 4 43P PR BLR
H T Po™ i i g 3, 25 kAR B KT
SRR AR A AL T PO™ BURE R L
BER T HLR

3 it

EHEE R AT AEBR O R YR
BE&REGMaNEE RS2 —, B RGN
ESRNREEREAEET Y, BENEY
FHEBNTL SRS R ES X, KA BN
e {15 0 L P I 4 R AR A B I IE AR DR SG
&, Jfi PCs i SR KB4 I8 i Lhn it
HpH BRI ME ( Sitene vulgaris) KN PCs ¥
SRS Cd™ iR a2 R M5 Snel-
ler F1 Noordover!™ 3 —E 3 T FRMA . A5k
Y038 70 I A e O o A, B — 3 Ak B A 4
SZEENEREREMTEA B AR, S0 —
AL PR ZE S A R RS R B T R T
AN, B — B 28 1 2 A R T
G BI/NTFREA AL E, X SRS
R, 2 WO B A R AR RS
TN BRERE T RREIG . Rk AR5
PIEdi R A LUF Y, CP (P> R T o4
FEHEE B R A H S W Kk PCs, 4445
90% , X5 Grill 4% AL W R %,
M5 GSH /45 4k e B LA B & B S T PCs, 8
HTRE B GSH MR B i, — s
1 40 e P — i i AL AR AL 5 5 — O T & 22 5 40 il
M PCs &R IEW™ , X BA R Tt —4 Wikl

AE 8y (A2 L R T e AR A R 2B
YN ES R EREEER, B4R
B R B N A i R B T RE A
Ko MR AR [BTFEIERE , TRAR G IR s
KEDIIE TR, WA HARH T R AT s
LR, Cd™ Zeg s o 9 BUR BA S BUE B i 60%
oA, 0 P I8 & & F Cd™ , 1% 80% , ST T
S BE LR, Ca™ | P B bk A 40 i 38,
G, 3 AR R A i X BB IR ) — R AR R AILA, o 4
e e B OTIRVE R LB L F 2 W Re R &
AR AR, 3 H &5 6 B 4 g A 1 X R4 e R
X RS A R Y, A0 e N B B

A TR A0 L I i 40 M N AR T 3, DTG
WRES AR R, TR TRATRTE M 3R X
BEREFHEBE MR R Fn, hA
AR S R T LA H, A 0 6B B 3 m3s 5
A Bt o™ \PR™ & B SRR ek, A
BroER W, i B Y A EE G R B TR UL AR P AR
REME e PEOLR R W At K™,
WL S AR 1 B — BB T 5, BB O AR
52 Cd* \Pb™ Wb i3 s, 3 15 RATT T B¢
HiR—g™,
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