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Abstract: Effects of Cadmium (Cd) stress on the physiological indexes, rhizosphere soil indexes, and the
bioaccumulation ability in Helianthus tuberous 1. of Weifang and Xuzhou were studied by a soil culture
experiment. Experimental treatments included CK ( Cd*" 0 mmol/L as control ), T1 ( Cd*" 0.1 mmol/L),
T2 ( Cd*" 0.5 mmol/L) and T3 (Cd*" 1.0 mmol/L). The results showed that all of the root lengths, plant
heights, leaf lengths, and leaf widths of two varieties of Helianthus tuberosus were inhibited to some extent
under different Cd stresses after 21 days. The activities of antioxidant enzymes were decreased with the
increasing of Cd concentrations. While the changes of MDA contents were different in two varieties. The
MDA contents of Weifang H. tuberous were increased with Cd stress, but those of Xuzhou H. ruberous were
increase only under T3 reaching the highest MDA content after 21 days, which was 3. 52 times of CK. The
rhizosphere soil pH decreased approximately linearly , and both values in Weifang and Xuzhou H. tuberous
decreased the most after 20-day treatment of T3, with 3. 85% and 3. 41% respectively lower than those of

CK. The organic matter contents were increased with the increasing Cd concentrations, with the largest
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increase of 38. 60% and 36. 01%, respectively in Weifang and Xuzhou H. tuberous after 20 days. As Cd

concentrations became higher, it inhibited the uptake of alkali-hydrolyzable nitrogen (AN) in soil by Helian-

thus tuberosus. The overall inhibition was greater than that of Xuzhou H. ruberous. The destinations of Cd

transfer were different in two varieties. With the increase of concentrations, Cd almost equally transferred to

the leaves and stems in Weifang H. tuberous, while most of Cd in Xuzhou H. tuberous transferred from the

roots to the stems. The results indicated that H. tuberous has a strong ability to accumulate Cd and a certain

resistance under Cd stress, even more obvious for Xuzhou H. tuberous. Therefore, H. tuberous could be

applied in Cd-polluted soils with both economic and ecological significance.
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AP EST AR AL R SR A B R AR 22 5 T
B A F IR M AR B SOD F CAT HA B4r 1)
HPECE T 2) MDA 54 b T 8 508 218 (18]
3) o Il UL AT S AR 1 S AR AP AR R
SR YA B BP0 R 55 A7 5 T AT AR I 2 A [ 46
A i ) HE B 26 WA M 48 5 A 3 AR B I A —
UEANEX I
3.2 EHMETHFRETEBAUERHETN

FR PR - PRI Ay o 4 Jm N L S A AR &
TP, S S EmE ML, LE—mY RS
Hh PR AL B R ) T e AR W A O Y R
FLOHP S SRS FEZ L3 pH ML 5
L7 (Eh) /Y i 2 K H Al Ak & 0 A28 19 4 L A ) B
A E G A TS 2 IR S5 T n] LA LR AL
F R0 R W B 3 36 I B 9 R A 43 kA
W R BE pH MR TMIEE . AR S5 2R Won 46 F AR PR
3 pH 5550 8 vk B 5 SRR OC , B FH R o R Y 1
T S T A A R AN ORI T s X 410 B ) L At
HEFE W) R 28 00 50 B W . AEAH TR 0 AR N 35 Y
MR 14 pH Bym T#ED 485 (3% 2) . X 5 2 4
ai RN B T A 1 Y 25 S DTG I . A v R vk R Ak P
T pH B G 9 R TE 0 P R IR R Al X 5
MEAE A TEAR PR R IR R f PR 9 — . — i
JETERR T TS v i I Y vk B 4 O R CdPT
BHZ, R EMAIE— &R S Y AP,
B Wy FK B S A W 2 T B T D, pHOR BB
R R ES T X Cd* T B W B RE s 55— il

Cd*" Fil H" BA MR 0958 400 50 25 G 8RR 5 K
i OHT & A s e R, B % pH AW T
R S ubmle, 3k A E 2 R A, A AL
Y BAEAT A0 R0 53 il ok AR vh 2 BETBOR B 0 A HLIR 2 W)
JoT T RIS 38 pHLL /N3 - 5T B 5 R T UME I 1Y
25 W) X FAG = A AL BT &tk () 40 VA 2 SR B TE AR
KA g R, A L, HEA L
AP R K (R 2 % D X Har A
A SCA LB TT LA S 08 B BB AR T AR 4 R A
RME R SE e AR E . D DR R A ML ST Y ) i 2 I T
Xof 39 v A 1 I AR T L BRIV B R h oA — A 2H
Sy E HLER (fulvic acids, FA) 2 % 416 42 )& fH &
MAEM . FA AL )R 4 )8 BB+ 9 4= il
IRV PELS G W) DT RE 98 48 5 4 T8 0 A S50k RS B
PE. FA WS G A5 OR WAL 456 al DU %
TCALZS R &G e P A AL G A8k, 49 T
WU pH AN T R 2 3 AR BR A 1 o oA R
e RS R Ry b R A R UR L AR B Cd” Y
fnt, Sl g 2. 32 O 4 g b e i A
W 5 o3 gk B 75 0 L8 5 A AR R R4 1 A3
FHIE 3 S e Cd* e &R 1 47 5+
R B B A K A 25 NHL ™ & B8 it B LA
R B RN S A R B R — 2D R R
13 pH 55 A G BRI Ah, 15 )
WA N R — T P — AN EZZ
MNFR 2 TN B v B RS AT AL BT B e n, P e
SRR TR SR IR I AR B AT O L)
fiff 52 B LA T i — D RTE
3.3 EMETHFESEERARNTN

A B LEA ) AR N B B A o3 A 23 5 T A ) 6
4w BT R A B S BRI G B R A
W) HE 4 Jm A AR R A I R i 2 BE T, TR AR FR el
(KR53 e s B B Ay . ARIKES L 2 AN 45 R
T A PR A 4 B i 38 38 I Dl AR > 25 i (R |l | 38 43
oAtk )R BRARMR RS £ R B EWME MK, B
HRT 1 AHEERE RN T 1R 20 Ui 4 &
Xof T 53 Je8 A 1) A i A BELBSHVE T BRAR T AR . | 43
R T A DT 06 A A o L b AR o 0 . HRAE
25 ) S C PR AR A b 2 B o Y A [ A A 22
i 47 e 0 g I, Sk 4B 3 (Polygonum capitatum
Buch. -Ham. ex D. Don) 28 W51 & &AL A5 07
WF LT g kB D8RP (Lantana camara 1. )
AR R AR TN R PR A R A
B b DT A SE ZE N AR AT AR S e T IR A
WIPAR S (3 2) 3 5 8 o R Joa 3 5 B8 4o i v i) s B
P HEAH G, i B 4 3% B L OB VR D BRSZ A L
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Fo P A AL BT P A MDA A B 2545 fb M BOE R .
i35 E AR N 45 E R R 4R 0 H W A [A], W] BB 7 T 2
A i Fh X B 32 B am iR AR DL R A R Y 22 5
Cd™* A7 JL 0 A T AR i 42 2 Bl SR8 AN TR] L X 2 Fh
TRAE S e A AN [R) , 32% B o e 4R P LR Y B AR RN s
J7 2 b L BRI Z A0 AR 4 A A KT I B A
PRI P R R PN 2 A 7R A Ok 56 3 1 4 A B 08 X I
A2 AL ) A5 o A A 4 2 2 B e 1 T A

A B9 B, 2 R ( Boehmeria nivea (L.)
Hook. f. & Arn.) . %5 (Pisum sativum Linn) 57K
# (Eichhornia crassipes (Mart. ) Solms) %A [A] 1
) o 28 B o X B R A AR 22 5 B AT T I AL e 5
PR Ho 8 4 moc R i, AR, 2 3
A R S8 2 B A X T R (R AR N A A B R
Y E SRR R RO S T Y% b
R EE T B R R ARG B R b 0 Y )
W T A R R ROR TR RBUNT 1 UL 45
AR R A B SRR MO 1) M A2
BB /N, 2 3 mEER BRI /N AR L)
HE K, HA LMY Lk il %, 1.0
mmol/L e BN BRE RN 2 FE MR 2R o rh iR
45k 364. 98,179, 15,29. 17 mg/ kg AR IR15 M 24
R BN, HERE & EE .
VB Ry 2 7= W A ) e T D5 i BB S 1 R4 R U FE
N2 A L A5G R BRI T A ET I A eR R R 9 Th
R0 Fodth b ot R A R R F R, I, R 4
FAEE E 4R G Y AR KW S AT W
H—E NS
4 4k

(DFRMRA T2 AR 3G MDA & & BB &
W (P<<0. 05) , tH BLAR AR 1 S Ak 401, 3 2o 1 5 Ak
M SOD I CAT 45 $t 6 Bl 15 P, W5 BR IR A i A
M EERRRB PO E. T2 B 7 X M5
H SOD MR T 1520 MY 4 E 2 1. 4% 4% M
BER CAT 3P N 3 000(U « FW) /min | 713
4 500(U « FW) /min, 15 B4 JH 35 =5 504 Iy 45 4100
XoF 4 B B 1 o L

(2) 38 2 A VE 5% ) 25 % D\t JE AR AR
2530 25 0 AR 2R N G AR o A LR
550 A Ve 0 4 B XV 0 O A IR - X
R R R B TR IS i Ak B R B I, 2 A 2 E
iR HE pH ORI R BRI 1. 220 ~4. 2% ik
SR H L, 5 e R 0w Ak U A T R sk
IO X - e Cd* " W B 5T B3 L 30 T A AL A
B DT I 428 4 2 X R A e A

(3)2 A4 S R A P 14 5 5 0 349 3% B0 A AR >

25 R b 383 o 150 W] 46 - AR BB 02 32 2 Y 9 e R 4%

B WMAEFRRE & Y E R R

Yyim THEDT 35 4 A8 T3 5% ok B2 I, 1 M35 2 AR,

25 R B . 4 B R 364, 98,179, 15,29, 17

mg/ kg PRI 3w 1Y) 5 AR g
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