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Effect of Cu** on growth of Sargassum thunbergii young sporophyte
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ABSTRACT The effect of Cu®*" on the growth of Sargassum thunbergii young sporophyte at
different growth stage was investigated. It was found that during both the early and late stages
the young sporophyte were very sensitive to Cu®" treatment. Growth of S. thunbergii young

sporophyte during the early stage was seriously inhibited by Cu®*"

at concentrations of 5 ug/L
and above, and the growth was almost terminated by Cu*" at 250 pug/L and above. For S. thun-
bergii young sporophyte at the late stage, the growth was seriously inhibited by Cu*" at 10 pg/
L and above. The growth of young sporophytes was accelerated by 1 pg/L Cu®", but slower or
even ceased growth was observed at more than 50 pug/L Cu”" treatments. Due to the special
characteristics of structure and function, rhizoid of S. thunbergii young sporophyte was found to

be insensitive to Cu?". At the beginning of Cu’" treatment, rhizoid still presented fast growth.
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Fig. 2 The dead S. thunbergii young sporophyte after being treated with high concentrations of Cu*" for 5 d
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Fig. 3 Growth of S. thunbergii young sporophyte (big)

cultured at different concentrations of Cu®"
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Fig. 4 The dying or dead S. thunbergii young sporophyte after being treated with high concentrations of Cu*"

D
(=1
]

504

404

304

204

10

AR K Length of rhizoid (pm)

0

T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22
15 320 (] Culture days (d)

Bl 5 1000 pg/L#kEE Ca®" AbBETF
WARMEAR 1 K B2
Fig.5 The length of rhizoid of S. thunbergii young
sporophyte cultured at 1 000 pg/L of Cu*”

B ML/ 1k Rhizoid/frond ratio

1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2

0

Fig. 6

0.16

&l 6
Ay 40T AR 5 8 A B 1 LA

1.12

20 3O R A)20 (% BE 4)
Control Control
group group

B2 FRmHE] Culture days (d)

1000 pg/L ¥EE Cu*t AbFLF

The ratio of rhizoid to frond of S. thunbergii young

sporophyte cultured at 1 000 pg/L of Cu”"



120 wwolk B 3 R %31 %

3 g

Cu" HEFRMEEE . 5 MIERIEKY Co™ FH & RN 0.811 pg/kg. 4k 0.8 pg/L(X] NI%
2007), #EZNF Cu’" WT B RGO AY . HARIEK A Cu™ " T LI R I R A BT B, AR P TR 5%
WX R AR K BT, HoFT & Cu* ™ it B S sh i AR AE K C & 8, Cu™ il 36 00 2 filf 4n i A% i % 2E
AL, A7 CHRRE , Yl i Co® dE AR NG 2 & A i W EE 51 B A5 A8 A L ik 268 fh #1525 ol SR - &
A5 B PN 25 B 2 R e S I A L ) O B A R R T M DR B A K (Gupta er al. 19955
Baron et al. 1995), SLBLZESE(1996) WF5E & B, Cu® ™ 2 T30 441 36 26 19 Ak K A6 A V8 FH L 52 i D 2R T 10 38 386
PE K AR P 22k .

& B (M) 2 — Rl 43 J8 45 25 11 38 0 F I 20198 332 ik 14 il &0 5 0 B 6 ) 45 5 T B 75 LR 75 19 2%
W N ESE N EFEEH. MYERAEERELUMNEERE D, FRAEY %GR (PO (il 5%
2004) , {HEFEY) 4 A FAEAEY WA LG R OIEAR R — MROTEN & B R ENE Y . REE A K
I (Ernst ez al.  2000), WY E R 200 THRF Y OF HAEY) 525 I A T (Rauser 1999)
HXFF 454 Cu Ml Cd 5 A5 %% (Steffens ez al.  1990), IL4ER . X F R hWESEE-PCEAYHIIE 5 &E
T — W B2 R SO A 2004) o A [A) A K B 1 19 BRUR 86 4 48 - (R0 1 Cu® ik 19 B2 1 6 IR — 3,
Ji 30 1 R 98 40 7R AR R U A BT BB T 32 ) Cu™ R B O v — oo X AT RE R IR Ok S U I 4 AR T AR OE A TR R
A KR G RE BRI L 7R T AR OA T R AR A L R 2 Y 4 A K T SR 1 fE EERE T

FETE 4 JE 0 R AR PR R 4 POD.SODCAT &2 8540 . # B 55 (2002) W58 Hg .Cu B &5
YU 5 32 AR AP PE BT PR i B R B, He Cu 38 R G4 PR IS PR3 . 40 06 2076 7 7R 5 302 R 2 e R i
Ry RGEA T — 588, XA Rk — L.

AR B A R B4 (Harold er al.  1910) SGA AR ERMIN(Wang ez al.  2005) , X W77 7] LU f#
B A G 70 F IR BAR X Cu® A B/NGURRBE L IR Cu™ XA 9 6 & 18 0 5% i) = 02 O A 70 40 i (8 38 e Ho Ak
3k B A AN TR) 22 UL T X 240 i €2 28 17 5% i) 2 8 3 B A 90 4 v S 3R 1 B 5] R I 4% R 4R (Ouzounidou
1994 s Mocquot ez al.  1996) , X X 5l & 3 (1) 35 [ 5 AL 6 HE % 2, I R 4 il IR 7E AP B 6 A 58 T AR fig
a3 Ak & A B ABOR LB 2 4 [, A B AR S A I A e L UT IR IE R AR K

A SCHERARGE B RO RN R E SR T LB R A R A B IVE SR S AR B T 2 W A R AR AR
FEPiE M (Olguin et al.  2000) . ASZEG R FRW MR IN T E IR 40 X AT RBAE — @ B Lsgm T Cu® X4l
TR VE AR B TE AR 52506 1) 3 55 4R JF R it L B LU 65 52 W i A Rk — 20 % iE .

4G Calabrese(1999) WM FT 45 £ A 49 7k 22 BRI &2 15 e W) W36 J5 o 1 B0 — A S 4 i 5 M 1 ol 2 Bl 25
Az VR XS 5 Y ) 14 85 I AMEEAT Ay % T Ak LA R AT Sy s DT 5 30— A R o 3R R R o ) A
il FE B PR Hormesis B0 . ASLEG o, & BURE SR M PR A /D ik 24 B0 DR SR ¥ B O AN BB DR IE A 2% B 1Y
Y. PrLAAE 1o pg/LWREERY Cu® Ab 35 0, BRUR B8 K 4 46 7 MR 2 B0 10 0 A A 1 L 02 R O IR 5t 1
Cu*" —ERE FMfl T 24809 20 , b 2 —Fh Hormesis B0, el B2 - F B FH . G HFE—HH3T,

A 0 W I AR 2 A B 1 2 BT AN T B R A WK R Y A S S g v iR T B AR 43 AT 1 S B
PEL B T IES PR BB Z R T R CGEREEAE 199922V FAE 2001) . A SCHERARAE | A T AR RD
TR E WD Cu™ 5 Yo b Rl BEAT H L 1A MERC 7 IR 7E = T 50 pg/L i FIR7ZE R F 5 pg/L Cu*" AbFEF,
EHHAREEHZH TEN T (EBB% 1981) ., AL T Cu* X R M4 1 F k4 K 5,
AT LA ) BRURR 3 W 3G 3 Cu® ' i e 3R — S FH I 2 % Wk,

Z £ X #

ERALIMEW A EE. 2006, R AR TR BT R R A B T EORBE ST, MK, 27(5) . 1~6
EED . Ir SR, 1981, Cu™ XPUEAF MERC T A 40 18 TR 2L KOR & RS, I AR 24 B4 . 11(1D) : 53~60



5 6 1) FEPH B A5 - Cu®" X B 3 40 18 F R 2B & i B2 121

FEHAR X E. 2007, B Sargassum thunbergii HYEATEN TR S H . WTESHITE.38(5): 453~457

£ AN AR FE UM, 22203, 2008, I EE L E B R IR R 0 U A B R 2. R K R 2(15) - 293~299

X W Eh T R, X TRGEREEE . 2007, T T R ILIE X BR 2 WK P IR ST R BT, R, (8): 65~70

XURIPH S PR BE P JE 2. 2006, AT A 2 57 58 1 G 19 32 8 IR 058 ROk TR SR Amlt ol . 27(22) : 28~30

BUBLZE L, EUR L B PHL 1996, FE R X WK BE RO, KLY EMR,2003): 277~283

TRORBELETIRAE L H ML 19950 ZRERYTT O M OH™ MEBRMEM. T EAEMZYIE . 16(D: 9~11

UL, 2 5. 2001 F8R AW RHARRRE R i T, & B R, 20(1) : 51~54

B E L, E T A, 2004, R XY YR E RAEY 0 EALE]. L B0NIE R A ARIERD , 271 T1~74

RSO L BERORJEE. 2004, BEE X 4 J@ 0L 5 A B AL, WA AL, 16(3) . 265~272

AR 1994, KR ERFR MR BEBEAE R AN, AR AR I R AR 2R CAARALA D L 101D 101~105

B E XK. 1999, AKATS YA YrAe M A AT 5L o e . IR ARLFHERR , 7(4): 14~18

RIS B TR LAY B AR L SKONE L RZI T 20020 He?t  Co®T A T ASE MR I R G0 B . N S IR B IR 8 ()
250~254

EAM L ERE. T WLRER. T ¥Laalif. 2006, RUEBAEEE RALEHBARMWILIIE. KM PFIE.27(6): 55~59

WA R T 2007, BURSEA M EHMAE TR E WIBEFMEE. K- RE,26(11): 589~592

WEETH. 2001, AEA A BE2A. SEDURR. dbaC. WA AL, 29~ 33

BEP, TG, 2002, MRS HE 2 B O i AR TR PERT ST, HEREREE.26(9): 49~51

Baron, M., Arellano, J. B., and Gorge, J. L. 1995. Copper and photosytem II: A controversial relationship. Physiol. Plant, 94. 174~180

Calabrese, E. J. 1999. Evidence that hormesis represents an “overcompensation” response to a disruption in homeostasis. Ecotoxicol. Environ.
Safe. 42(2): 135~137

Ernst, W. H. O., Nelissen, H. J. M., and Ten Bookum, W. M. 2000. Combination toxicology of metal-enriched soils: physiological responses
of a Zn- and Cd-resistant ecotype of Silene vulgaris on polymetallic soils. Environ. Exp. Bot. 43(1): 55~71

Gupta, A., and Singhal, G. 1995. Inhibition of PS II activity by copper and its effect on spectral properties on intact cells in Anacystis ridulans.
Environ. Exp. Bot. 35(4): 435~439

Harold, G., and Drew, B. A.1910. The reproduction and early development of Laminaria digitata and Laminaria saccharina. Annals of Botany,
24.177~190

Mocquot, B., Vangronsveld, J., Clijsters, H. etal. 1996. Copper toxicity in young maize plants (Zea mays L. ) : effects on growth, mineral and
chlorophyll contents, and enzymes activities. Plant and Soil, 18(2): 287~300

Olguin, H. F., Salibian, A., and Puig, A. 2000. Comparative sensitivity of Scenedesmus acutus and Chlorella pyrenoidosa as sentinel organisms
for aquatic ecotoxicity assessment: Studies on a highly polluted urban river. Environ. Toxicol. 15(1): 14~22

Ouzounidou, G. 1994. Copper-induced changes on growth, metal content and photosynthetic function of Alyssum montanum L. plants. Environ.
Exp. Bot. 34(2): 165~172

Rauser, W. E. 1999. Structure and function of metal chelators produced by plants: The case for organic acids, amino acids, phytin and metallo-
thioneins. Cell Biochem. Biophys. 31(1): 19~48

Steffens, J. C. 1990. The heavy metal-binding peptides of plants. Annu. Rev. Plant Physiol. Plant Mol. Biol. 41: 533~575

Wang,W. J., Wang,G. C., Zhang, M., and Tseng,C. K. 2005. Isolation of Fucoxanthin from the Rhizoid of Laminaria japonica Aresch. Journal of
Integrative Plant Biology.47:1 009~1 015



