View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

XGRS . 10384 SRE B
22, 20120051302149 uDC

B r3
Bt % # X
HER In. Cd MAMEMI AL =Y
EBEBTYMAR

The Ecophysiological Effect Research of Heavy Metal Zn
and Cd on Mangrove Kandelia candel (L.) Druce Seedlings

HERRA TR TEHEERSEZNG PO L UZ HHE

o MW W

u_l..
W
W

BE#IEL: ST HIK

£ 0 o4 4 A A %
WXERLA . 2008 F 4 A "
AXEHAEH: 2008 & 6 f yfﬂ%
FlakFT a8 2008 & A fg’
h3
#H
®
EWMERSTRE: BiEE H% E
W A %

2008 %£ 5 H


https://core.ac.uk/display/41421354?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1




B TR SR 8 7= B

BRI, AANAE IR T R AL SE IFURR « ANAER L
ARSI A NBERR BT R, A S0 A 5 sChn W] o A AT
AT AIAASE I SO AR R AT DA

PN (ZE4):



B TR SCE VR AU = A

ANGEA TR TR A R A AR SO o« TR A BLER
1) [ 5% A 30 ) s v WA 36 A 18 S IR AR ARRSURI L L, 1 B 24437 18 SCH
TR H D5 E T RVEIR ST S B TR A B, AR A 8 SO
N B0 NAT R PEBE AN A BURE 2 (3718 ST IR RN 30 B 4t Wi ORI
P SCAE AR i 3 T AS R E

AREEAT R SR T
1R ), FEFEMRES S IE AR .

2. AR )
C WEAELL FANAR S NET “Vv 7 )

(R 3] F A H
T4 H 34 A H



wm OE

ARG R T, WPRANFERIRSE Zn, Cd 54 i AL BEXT 2R FE A RK
i (Kandelia candel (L.) Druce) 41 AE K Je Az BRA 25 RN IR 5200 o 0 BK 3 40 1 17
Ko MEREG R, AEEEA SR, PUELEERS. MDA Zi. BKighim &4l
5y Zn 1 Cd i 5 5 S R B R BRRE T THIRE Zn, Cd & A b BB 3 B A (1 A1k
AT T RGMIWTI, BE— DB T LR B & 8 AR BAE 2 F G L. B
ZE U

1 = ZnZKPF, BKOAAEA T BE Cd ¥ FESG I s s R R, 17— Cd
KOV LBE Zn WREERIE T R . S AFRAL R B IAMASET IS, s RiA
100%.

2 [F— zZnKF b, B ) B A KB Cd ik R TR %, 100 mge
kg™ 1 Zn AT UREE Cd AR A i AR KK, R Zn, Cd 2Z MR R Ri T
TERL: BRI Zn, Cd BLGACER R, BKA &) 1) i AR SZ 2B IR 4], Zn,
Cd 2 [AI I 0 i [F A

3 2.5mgekg™ () Cd A Ak Sigh i AR K, 7E Zn0 At Zns00 /KT LR HL
AMEHEVER: 100 mgekg ™ ) Zn SRS (K R AR K ABAT — 2 (A k1

4 Cd WFROATRR 2 A KIS, 8 Zn0 A Znd00 /K-F R BL ARt
HARFARAKCE Cd & B3 TG . Aot =44k H 7E Zn100 7K~ 1-BE Cd ¥k 3
IR/ . PN R SR R, 100 mgekg ™ K Zn SRR AR R B B Rk

5 [il— zn AP b, BOiZE B bl Cd W Inta T %, HRA R4
Py AR AR Zny Cd 54 A BRARSH IR B 5C RANRI R I AN [F) R AR A a3
Zn, Cd SAMFFHOm 2L, . ARAYRIHHIRESE KEUFELL I X R: 2)
) .

6 Bt sk R B, E Zn0 KF LBE Cd WK EEH NS, 7F Zn100
A1 Zn500 7K1 EBE Cd e Ny o ETHE TR mik B Zn, Cd &AL EER)
& 3% S B TR M R LA B0 ) (R4 P o BB RS R N TR RE K, Kttt o i 1
EFHBUBRPERRAR . RIS RIEE R T, ARIKEE PP Cd 402 (2.5 mg - kg™



2R3 b IR REE AR T 483 a.

7 ARMKREEN Zn. Cd A DA AR BERGIAR R TR T . N 2.5
mgekg ™ 1) Cd i, ZEARA Zn, Cd Z MZRBL B EIVER s #EmH Zn, Cd Z (A€
PAFEHER

8 HiJF 110d Itf, Zn. Cd E& 4L, BONHR . - SOD & AR HAAH L,
Ja A R EER TR . Zny Cd ZA AL HL R AR ERsm Ak, - SOD v k. ik
WRIE Cd JUECRKAIAR . 1t SOD FEPESE N, Zn BN, M58 T Cd XAk 2
YEH, SOD ¥tk Sz 4l ¥ ingg e, Ll 100 mgekg™ (¥ Zn 2N .

9 K7r80ditf, Zn. Cd E-&4LF T, Kk, - POD i&H AL W EH AL,
Ja B AR KT AT o IR Cd RO . i POD W& #EHe I, 3 in zn |
Inssk Cd R H,  POD E 2T INSEte, P ln] 4 124 bl Zn
W SERE IR n,  POD fiE M TR

10 Zn. Cd EAAER, M) MDA & &K/ AR K TR,
R Zn, Cd &4 e in Rt Fr 4 M i Bl AU VR, MDA & i KR

11 Zn, CAEHLH T, &AW Zn &8 Cd STEARAER. &
5y Zn S Cd R IR/ ARG RE I RN R R ARG : KR IRED 250t
Zn. Cd M EAEH S8 it A 2FBUE £ Cd. Zn ¥ E7E 0~100 mgkg™ i}, Cd
IFIRALHARE Z K Zn; Zn ¥#KJEILF] 500 mgekg i, +HEd ) zn, Cd
MEAER, (RERGEA OF BRI Zn B RBL 1w A Zn &Rkl Cd K
FERG T R Mo BROMANH&- 41500 Zn. Cd 15 82 R AE 22 S e RPN
X Zn, Cd Lo B S RN .

RHE: Mo PRRE SIS ERAES



Abstract

In this paper, the soil-cultivated Kandelia candel (L.) Druce seedlings were
treated with various contents of Cd and Zn, and the effects on the physiological
properties were measured. Hypocotyl germination and growth, chlorophyll content,
soluble protein, antioxidase membrane protection system, MDA content, Zn. Cd
absorption accumlation character were observed to inquire into the ecophysiological
responses of mangrove Kandelia candel (L.) Druce to Zn. Cd phytotoxicity. The
results were as follow:

1 The shoot of viviparous propagules were promoted at first and then decreased
with the increasing Cd contents, while the Zn contents were the same. And the shoot
of viviparous propagules were decreased with the increasing Zn contents, while the
Cd contents were the same. The survive rates of Kandelia candel (L.) Druce
seedlings in difference Zn and Cd concentration were 100%.

2 The height growth of stems of Kandelia candel (L.) Druce seedlings was
restrained under the Cd treated. But the extent of the restraint became smaller when
the seedlings were treated in 100 mgekg™ Zn concentration because of the antagonistic
effects of Zn and Cd. The height growth of stems of Kandelia candel (L.) Druce
seedlings was restrained obviously under high Zn ,Cd concentration because of the
cooperation of Zn and Cd.

3 The area of leaves in different Cd concentration of Kandelia candel (L.)
Druce seedlings was promoted step by step under 0 or 500 mgekg™ Zn concentration.
100 mgekg™ Zn concentration also can promote the area of leaves.

4 Under 0 or 100 mgekg™ Zn concentration, the roots growth of of Kandelia
candel (L.) Druce seedlings was promoted with the increasing Cd contents. Under 100
mgekg™ Zn concentration, the number of roots was reduced with the increasing Cd
contents.

5 The stem biomass of Kandelia candel (L.) Druce seedlings was reduced with

the increasing Cd contents. The root biomass and leaf biomass showed significant



difference in different time and concentration of Zn and Cd. Effects of different
concentration of Zn and Cd on every part biomass were as follows: stem>root>|eaf.

6 The synthesis of chlorophylls of Kandelia candel (L.) Druce seedlings was
reduced with the increasing Cd contents under 0 mgekg ™ Zn concentration. But it was
promoted at first and then decreased with the increasing Cd contents under 100 and
500 mgekg ' Zn concentration. The synthesis of chlorophylls of Kandelia candel (L.)
Druce seedlings was restrained obviously under high Zn ,Cd concentration because of
the cooperation of Zn and Cd. The ratios of Chl(a/lb) increased at first and then
decreased with the increasing Cd contents under 500 mgekg™ Zn concentration. The
promotion to Chlb was heavier to Chlawith low Cd contents.

7 Low Cd concentration or low Zn concentration accelerated soluble protein
content in roots and leaves of Kandelia candel (L.) Druce seedlings. Under 2.5
mgekg™ Cd concentration, the effects of Zn and Cd were antagonistic in root, while
Zn cooperation in leaf.

8 The transformation trend of SOD activities was similar in roots and |eaves with
different concentration of Zn and Cd when it was treated 110 days, But the
transformation extent of leaves was larger than roots. The activities of SOD were
accelerated both in roots and leaves under low Cd concentration. Zn cooperated with
Cd, especially 500 mgekg*Zn concentration.

9 The transformation trend of POD activities was similar in roots and leaves with
different concentration of Zn and Cd when it was treated 80 days, But the
transformation extent of leaves was larger than root. The activities of POD were
accelerated both in roots and leaves under low Cd concentration. Zn cooperated with
Cd.

10 The content and transformation extent of MDA in leaves were larger than in
roots. The peroxidation of membrane fattiness was pricked up obviously under high
Zn ,Cd concentration, and MDA contents increased obviously.

11 Different organs absorption to Zn and Cd showed significant differences,
when the content and transformation extent of every organ ranked as follow:

root>hypocotyle>stem and leaf. The interactional effects of Zn and Cd made the



seedlings absorb more Cd. In 0~100 mgekg™* Zn concentration, absorption to Zn was
restrained by Cd. But when the Zn concentration increased to 500 mgekg™, absorption
to Zn in each organ(except for leaf) was accelerated. Absorption to Zn in leaf was
restrained with increasing Cd concentration. Enrichment coefficients of Zn and Cd in
different organs showed significant differences. The dominatation of root was

showed.
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