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Study on growth and Cd accumulation of root system of Iris pseudacorus seedling under Cd stress
QIU Shuo, HUANG Su-zhen® ( Institute of Botany, Jiangsu Province and the Chinese Academy of
Sciences, Nanjing 210014, China) , J. Plant Resour. & Environ. 2008, 17(3): 33 -38

Abstract: The growth situation and Cd content of root system of Iris pseudacorus L. seedling under Cd
stress were studied by water culture method. And the effect of Cd stress on cell ultrastructure of root tip
was observed and the depositing position of Cd particles was determined using TEM. The results show that
the 10 mg - L.™" Cd stress has a certain promotion function to development and growth of root system of I.
pseudacorus seedling, and the growth indexes including the number of root hair and the number, density
and length of lateral root on adventitious root are all higher than those of the control. If the Cd
concentration is above 25 mg + L', the growth and development of root system are inhibited, and the
above-mentioned growth indexes are all lower than those of the control. The Cd content in lateral root on
adventitious root is obviously higher than that in adventitious root without lateral root or cut off lateral root
(P <0.05) with 10 —40 mg + L™" Cd stress, which indicates the lateral root may play an important role
in Cd depositing. Afier treated by 100 mg - L' Cd, the concentrating cytoplasm, plasmolysis and largen
vacuole are observed in root tip cell and a lot of Cd particles deposit on cell wall and in intercellular
space. It is concluded that the deposition of cell wall and intercellular space to Cd in root system may be
an important factor of I. pseudacorus seedling’ s tolerance to Cd.
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AU AR IE R B, B WX Cd A B T
PR RRESS AN G BREER
By, T LASE R AR Cd 8 B AR A
FEYE /AN A T BT R E R Cd AL
H,HEER Cd IR B RS KR, 1F
FHULE BT NP R, BT Cd ISR BB
R A RN M Y 8 SR R R S, I AT T
Cd PTTRRAI A AL o

1 MoRAd7 ik

1.1 ##

PR B EUTRRM, T 20 4 70 4EAC51A
HBAETFILHA - P EBFEAAYIR TSR R
I P, LA T 0t T R A B ARG S G A
sz, SCHF 2006 4F 4 A % 6 AfER P ILEY
WE AT, B 15 C ~30 C, AREH,

1.2 HiE

1.2.1 Cd &3 5% P+, AR %
0.5% ) NaClO YW 20 min, F oK Mok
FHET RS, FhF3E R THEG O
HEbEE R4l K B2 10 om I, ERERR R AEAS
— B 40 B T 500 mL B (FE 8 om, HE2
10 om) HE 3%, 55 341 P P8 60, 98 0 v O (L B (B
SRR EZORR), A 3 vk, LA IRAR #
5&,8L 172 Hoagland ‘H W MikE 3% | A5, ®AS
Cd 9 172 Hoagland (pH 6. 8) & IR i T, MM
S KA S % SR BB Cd WA FI R 10,
25 40 #1100 mg - L™, Cd L) CdCl, - 2.5H,0 B
HIA, AR Cd f) 1/2 Hoagland(pH 6. 8) EFF BN
XTHR, S KEHCEFRM 1K, SR 3 KEH,
1.2.2 #HEAKKRANE L0HH20 d FHEAEEMWE
HREBRERKIRG . SRR 10 ZR K & MR
FIA M, FEBTARGE 3 ~4 cm ZEBKZ) 0.5 em K1Y
AR B UG B U )1, 75 OLYMPUS fi# 8 82 F AR
B KERIFHR,

1.2.3 ZARFBAFMNE 442 4dFEEEEE
LI P TI0 E AR AR AR PR BRI K A R AR IR
WEAR R, BEPLIER 10 Z00 F AU I &
HAME 10 FBRBHKE. SOBEBEVLR 3 Kb
HOH TAREERR B MRS DA BOR @ AR AR A o A
KEERME ., #8285 B R A JA2003 BT KF

PR FIE R 3 v 2 A ERMKE St
FHRGTRK 4 58 LA ARSI B
B 4 20, 40 B AR SE AR AR 20 A5 MIAR,
FE RN E KK, D BT bsilE 55 5 8 BOF 3
o RER MR TFHECS R ER TR ER L
BN EAR LR MIAR
1.2.4 Cd&EME HELHANBEORET N
3 34y, BIAS AR b A UAR R K AUAR A RE AR I 2%
EMAR AR EAR, 2 51 B R K ik T8 R L 3
Fkge% s, BF 20 mmol - L™ EDTA — Na, ¥
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Tk T, | T READE F 105 CTFRAHE
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2.1 CdphanEEFHEREERKORNE
AR Cd b Bx HEH O EREBERNE
WA, mE WAL, SME(EL - Ml A
10mg - L' Cd 435, HE WA ERBHERR
(B 1 -2) , HAR BB X Hi i 136. 86%
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1, TR R ., JLP AT 100 mg - L7 Cd 4
BE, SR B DU X IR 71.69% , EARE

TR/ AR 10 mg - L™ Cd 40384,

1. X8 CK; 2. 10 mg - L™! Cd 4034 10 mg + L' Cd treatment group; 3. 100 mg - L™ Cd 4320 100 mg - L' Cd treatment group..

EH1 FERE CEEHENEEHHEREERKOTMW
Fig. 1 Effect of Cd stress with different concentrations on the growth of root hair of Iris pseudacorus L. seedling

2.2 CAMMEXMHEEHFSYERZEKBPRIE
AEMEE Cd B B MR ALK IF
W1, BE LA, A1 10 mg - L' Cd 43R,
HE AN BB B BB /N R KB K H
AL B 7R BA B 5 T A 25,40 1 100 mg « L7 Cd &b
S, S AR SRR AR 2 BB IR T o, o
100 mg + L™" Cd 4k 3 44 Y #3 &% R 8 X R X B i
4.69% ARKAU 3T B 28.10% o BAh, L% BEAR
b,10 mg - L' Cd AbBH4 BT 40 A AR L B
FREHE 42 MR 4 B 1 K LR 8 5 fELA 25,40 Al
100 mg + L™ Cd AbHE , A E MR L I MR B SR 2%
B B AR BE 4 W AR F X BR, o 100 mg - L'
Cd AL A 5 1R _b 1% QAR B R XF BE 1 15. 56%
AR BEAUCR AT BRI 15.21% . DA b Seob 2 SR ing
W Cd BT B B WA R AE K (BEAER
AR R E R @ R, R E
Cd Ab33 03 il 3 8 5 4h ¥ A 2 18 B DR i & A=

1 FERECIBHAMEEESERAERKOTME (X £5D)Y

ik, REERLE

2.3 CdHENEEFHERR Cd S BRI
AFIMEE Cd 435 B E WA A ER T Cd &

BHAELRE2, mMR2 TR, WAHEAER L

FROIARE | % DMIAR 9 S R 0 2 S DA B R R AR 1

Cd &R I46E Cd e BE 1042 IRy 38 5 76 [/ — W E Y

| Cd 4bEBG R, AR LA Cd A R BT

AR R AT L MR IR MR (P <0.05)
T A AR B R S AR 2 AR B R A 2 ] Cd
FRHEFEARBE(P>0.05), 710 mg - L' Cd
AEBRALR R AR A AT Cd & R K AR 1
TR 3. 54 15, REEMAR A IR 2. 82 £F;
7E40 mg. - L™' Cd LA, AR ERAR A Cd
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Table 1 Effect of Cd stress with different concentrations on the growth of root system of Iris pseudacorus L. seedling(X +SD}!

e/ g

AR AR AR IR

Cd ¥k /mg - L7} Fresh weight R/ em Growth indexes of lateral root on adventitious root
Conc. of Cd £ Root length
of root ¥ & Number & /cm Length #H/cm ™! Density
0(CK) 3.83 +£0.26a . 17.08 £2.09a 67.30 £10.46b 3.09 £0.46b 3.05 £0.39
10 3.38 £0.50a 18.87 £2.47a 78.33 £11.51a 5.42+1.14a 3.28 £0.56a
25 2.28 +0.39b 12.59 £1.96b © 45.68 +9.76¢ 2.84 +0.51b 2.75 £0.41¢
40 1.92 0. 16¢ 10.22 +£1.25b 29.67 £2.67d 1.75 £0.25¢ 2.24 £0.25d
100 0.18 £0.04d 4.80 £0.36¢ 10.47 +1.53¢ 0.47 £0.07d 2.18 £0.23b

D 2 BdE 3 IREE T H{E The datums in this table are the average of three replications; [HF| P RFAIFERHFERERLEE(P<0.05) The

different letters in the same column indicate the significant difference( P <0.05).
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2.4 CdEMBEEEHAERIAMTDHEAN
TR Cd RREBLI I E
JH 100 mg - L™ Cd prasb UG, A4 R

AT 0 R 2, 2 T, SR
(2 -1,2)KiH,100 mg - L™ Cd hiasbBin 53

B AR 2 2 LA T TRV A SRR A S (1 2 <3,

(B2 -4) ; B0, M40 i ) WO I o 32 B BT Pk, 40
B ) BB % B FE AR T R BUB R AN (B 2 -3),
Z100 mg - L™ Cd il )5, KERK Cd BUkTIRLE
BEWH SRR A g RE (2 -5) F4Ei
IR (1 2 - 6) , T 76 40 LRSS 20 A R 3 o
A Cd BRI :

4) AR K (2 ~3) RERBLIAH 78 B2 ik AR

%2 FRERE CIAEG THEHHERNASHS Cd ZMILR(X+5D)Y , .
Table2 Comparison of Cd content in different parts of roet system of Iris pseudacorus L. seedling under Cd stress with different
concentrations{ X +SD) !

Cd content in different parts of root system

BASWALM Cd &R/ pg - g7

Cd ¥ /mg - L

Conc. of Cd AEAR bR FA MR AR E R ZHEMBEAER
Lateral root on adventitious root Adventitious root without lateral root Adventitious root cut off lateral root
10 2 968. 60 +224. 06bA 837.42 +103.62cB 1 051.79 +£78.61cB
25 3 517.00 +761.23abA 1 330.00 +345.18bB 1 731.00 £451.88bB
40 4 154.20 £977.98aA 2 144.98 +567.92aB 2 096.06 +583.34aB

U el B K 3 IE E (9 F XA The, datums in this table are the average of three replications; FH R R AE FEFRA ER AL PR F) 2
BRE(P<0.05), AT P ARRHASZRERERARR RO AIZ R B3 (P <0.05) The different small letters in the same column indicate
the significant difference among different concentration treatment groups{ P <0.05), the different capitals in the same row indicate the significant
difference among different parts of root system(P <0.05).

CW. ZHHIEE Cell wall; V. ¥l Vacuole; CM: I Cell membrane; P. FEBE/}E Plasmolysis; N: #IHE# Nucleus; M. 22 pifk Mitochondria;
IS: #iMA[E]EE Intercellular space; Cd: #§¥ifr Cd particle.

1,2. SHBAMRI K B E5# Cell ultrastructuré of root tip of control group: 1. R¥RIEFZAE JHi#% Showing vacuole and nucleus; 2. 7RZRRIIAK
430 T S 4 i ] PR Showing mitochondria, cell wall and intercellular space. 3 —6. 100 mg - LY Cd Fip3f Ab 28 20 AR 22 40 i 09 T 5B 325 #) Cell
ultrastructure of root tip of 100 mg + L™! Cd treatment group: 3. 7% 7 3 MUl £ 47 A 4% . 25 K i ¥ A AL JHiBE 4y B Showing imregular nucleus, largen
vacuole and plasmolysis; 4. NZRL MK A9 S M BE 73 B8 Showing swelling mitochondria crista and plasmolysis; 5. AU TF4IHRE -y Cd 58
%7 Showing Cd particles depositing on cell wall; 6. 7RULFFHiMEMEIBR K Cd ks Showing Cd particles depositing in intercellular space.

2 CdMBEREHSHEREAMNTBHEAR Cd BRREBL
Fig. 2 Cell ultrastructure and depositing position of Cd particles in root tip of Iris pseudacorus L. seedling after Cd stress

i e
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F3M
3% #
3.1 CAMBSEERYERREKRE Cd
HI%R

BR BN R YR ES R
W B B SRR — , TR B A K B R R R A%
HLRA A ) T T 2 B T TR 59 A T AR
1 PRSI EAE AT E 10 mg - L' Cd AL HXF 3
AR R B KR T A — R AR B A, X e
S AR K BB R B3, M L2 10 mg - L™
Cd AbF5 25 E T 40 8 AR S AR L B DIAR B U AR K 3
T AR B BB TR, R SRR
XH4REE Cd Wit BA BAF T . 99 4b, K M i Cd
JohiE BBV S 2% W A AR R R R SRR B X Cd
AR IC , 3 T R SRR Cd il T AR & Hh B AL
BT A 561, DT X 340 5 1 40 4 R e 0 i £
HE KGR B —E MR

7E Cd AW ER T 25 mg - L™ 5, BETH4IN
FRAR RSB AR R AR A DA B AR K
TR 25 i 349166 T %ot BB, {EL 3 AR 7 0of R 4509 B I,
A MRS R Cd YREEAE 10 ~40 mg - L™
FEEN, AW LA KR, Cd S BT od
BEEHYINER(100 pg - g™') , HEEBRAN
) Cd SR DL 100 pg - g7 HIL, 454 HE
SR R B A KR IS T A, CAYS e Wk T
10 ~40 mg + L™ 75 Py 0 LU FE 3 B 4T - 3 sk
th Cd SSRIEDIBER .

Cd ¥R T 40 mg - L' BB T4 B 4L B
WEA KSR EHGE, A 100 mg - L
Cd g kb B 42 d J5, B E WA AR B AR IRBL
WREERRE R R G A DA 5 R 235 B e
WK BT R, HIl, EE%E (5
F40 mg + L") Cd{55uREL T, AR & B4l ik
PN Cd S BEE , (H b FHIN B SR K RS2
B T E A E , RS A sk Cd 15

HHEMBE
3.2 CdEaxtREEDERLMBIT R HMEML
FmEHES Cd B ER

RERMYEIEEENESBE S,
£ Cd B 20T, HEHA IR RAEE R R KB
Cd, H7E 10 ~40 mg - ™' Cd AbFREAF T, S E W4

TR B R Cd 55 BB T R R AR B
s BRI £ HMAR B AR E AR, TG W5 ] Cd & B
ZRIFARRE, PIIA TR LMK EHRA
BUZ Cd R BB E IR, X —BF o4
W5 George" TR &5 BA— 5, HIF A £k
—$Fit .

BHRIRF R, PRI Cd EE R REMR R
BoZm LR BT AN MR R Cd S T A 40 M Y
85— RRE, Cd TTARTE A M RE L AERIL E B E S
JB B T A A M T A R T 5 A et S A
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SAREAT R RIS A G, T X FPZE RS
HEEWEX Cd MERREA X BERE—2
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RV A0 M A T IR A R 34 7, Cd i
HEBEE RWIZIK , ¥ 2 EH S A Y 40 i E 5
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FIT , 40 MR 78 T e 7 B 5 e 5 TR A9 1 R 2k 0 40 e
PR A R A . 32 Cd Ba s B)E
BB T ARG I 40 MO 32 B R, X — PR 5t
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