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Effects of Cd Single and Combined Stress on Chlorophyll Content and
Photosynthetic Characteristics of Ginkgo
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Abstract Effects of cadmium single and combined stress of cadmium and lead on chlorophyll content and
photosynthetic characteristics of Ginkgo were studied in a pot under greenhouse conditions. The main re-
sults are as follows: (1) The content of chlorophyll (a), chlorophyll and a/b value gradually decreased by
Cd single and combine stress. It was significantly negative correlation between chlorophyll(a), chlorophyll
and the concentration of Cd. The coordinate effect of combined Cd and high concentration Pb was mani-
(2) The Fuv/Fm of Ginkgo obviously decreased by Cd single and
combined stress, the phenomenon of photoinhibition of Ginkge leaf was induced by heavy metal stress.

fested under the combined treatments,

(3) The net photosynthetic rate, stomatal conductance and transpiration rate decreased with the increasing
stress concentration, but the intercellular CO2 concentration increased. The decreasing of net photosyn-
thetic rate of Ginkgo under heavy metal stress was caused by nonstomatal limitation.
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Fig.3 Effects of Cd and Ph combined stress on photosynthesis characteristics of the leaf

2.4 Cd.Pb EMERRERBIER (TH MY
CO, i B (C:) HIM IR

HI B 3C R, 7£ Cd BB —FHB T, $RH Cd
¥ 3 T B30 H WA B A F M 3, S Cd5so,
Cd100,Cd150 4L 3 iy 5 B8 3 2 (Tr) 4 B B X B 8y

12.67%.25. 47%.41. 38%, "R BEHFAXRE

A(Gr=—0.998 4,P<C0.01), £ Cd H4LFE P A
Pb M AIHEE  BERBEETHYHBKET
s§ AN AR — Cd 4b3E, (ERFE A AL B
HAEZER. HABE Cd100 f1 Cd150 ME &L, Tr
W Pb #¢ A3 T T e, 432 B roaeo=—0. 909
4, EFRBE ronse=—0. 968 3(P<0, 05),ZR B



50 [ifle X Ee i 214

¥, SRl thRERERMEY, T CdHEW 50
mg - kg A4EEE, Tr FE Pb ¥R BEREH R IME 2 R4
T,

HE 3D 85,7 Cd 2—4 T, A TE
CO, ¥ FE (Ci) Bl 2 ¥ B B 388 i 7T 388 o, 5 F x4 R
12. 58%~16. 61%. ¥ Cd FAbEPIMA Pb HE A
b7, 2T B Ine AR L (BT o T R,
R AR ZRA B3 Cd B—FEFIHER
ARl CO, W BE (G ¥l =L R B A9 R i
H.
3 #wsite

WET RN, B2 R A 3RS H
FUlgHERSEATHRE Y, RFEETHER
SRR T HHRE L& AR EEE R T
MFEAA RN, TR ESRNE TEEEE
HEEH, #RESHATI RSN RS
e, ALWBIREREY, fE8 — Cd f Cd.Pb
ME AN T SHEETRE . HEREER
MERE a/b HYBE TR, B—Cd BNaRESH
FHEE a ISR STRFIE BEFH AL
X EW ran=—0.981 5srm=—0.964 90, THESM
BTF,.Cd 5SEEWE Py 2R —FRHHEER.
XU AR E S B AR RN A R INE R
e KSR,

MHF R R R T A PRI F R
O, FNBHE Fo/Fm FIEARATHERAT
RHSCRERE R RR TR KN . Fo/Fm #2358 55
T e geAR i, (B I ARG B &, I
Fu/Fm RB{ENZREASZ T HIPHDI, REL
MRERBR, £ —Cd MHA T R#E Cd.Pb B&
BHET RAT A B R CR Y B T W, BFEE
FipiE ¥k BE B3 I BE TR, X RAE S BANE S
BT T HIHBE .

YIS ERE AR MMFERASILEREE
FESFLE R, AHKIRIERE 78 Cd B—iba
B Cd F4HAPMA Py HESHHET B S
HAR(P) SILGE (GO ER (T EEE M
T8 R EE RIS I T R, AR AR CO, M (COMEE
BRI R T, X R EE SR A A A
# T, BE S B RN S e M B IR =T T
FE IS ILIRS .

$E TR

(1] #ABHT, RBE ShEESNFRIRSRAI] RRES
FFH, 2000,16(3) 42-45,50,

(2] ARR.EEN HRIEEXFHESFEM] R HEH
KA 2004.

[3] Fakayode S Q, Ontanwa P C. Heavy metal contamination of
s0il and bivaccumulation in Guinea grass (Panicem maximum)
around Lkeja industrial Estate, Lagos, Nigeria [J]. Environ-
mental Geology,2002,42:145-150,

[4] Kastori R, Petrovic M, Petrovic N, Effects of excess lead,
cadmium, copper and zine on water relations in sunflower [J.
] Plant Nutr,1992,15,2427-2439.

(5] #HE%, waE B, Cd shahiEEEiwi].
kR 1995, 14(5) 193-197,

[6] 4B, SR, BT WU AT AR RN
B RA MR A EA BRI, 2005,19(4) 338
342.

[7] 0, Eieks, RE4. Cd.Pb 2BX FRLAHTHBMAEHH
AELT]. PEFHERS,1991,11(6) ,426-431.

[8] Siedlecka A, Krupa Z. Interaction between cadmium and iron
and its effects on photosynthetic capacity of primary leaves of
Phaseclus vulgaris [1]. Plant Physicl Biochem,1996,34: 833~
841,

(o] WiEF. FEEHIM] B LR A A, 2002, 120-
132,

[10] FRekst, WiER, RRhk, S EI T E SRR A=

B GO Rk, 2000, 24(4) 1 11-16,

(11] B, W, B, LK S RS A e
i0T). B Rk 23], 2005, 29(4) : 83-86,

[12] #HER. HYERLERRSM]. LR WESH 4 E,
1990, 154~156.

[13] Fi. LH—WERGPERN SR Hy, Cd. Pb BHH
BEL)D. AR ARl s 52247, 2001, 9(4) :82-84,

[14] iFkd YeaferidcRIM). ks, DisHa R, 2002,

[15] 8, T, FEE A ESEREYZRITREN LR
AR Z L EMR] YRR, 1985,11(2), 113
121.

[16] Burton K. W, King J B, Morgan E. Chiorophyll as an indi-
cator of upper critical tissue concentration cadmium in plants
[J]. Water Air Soil Pollu. 1986,27(1,2),147-154.

[17] 2080, RHUE, k4R, %, Fat/D S & 1R AR
HIBFFRL . BRI AR (gl Bt Bl M) L 2005, 31C4)
459-464.

[18] Truong P NV, Claridge J. Effects of heavy metals toxicities
on vetiver growth [J]. Vetiver Newsletter,1996,15,32-36.

[19] Krause G H, Weis E. Chlorophyll {luorescence and photo-
synthesia, the basica [J]. Annu Rev Plant Physicl Plant Mal
Biot,1991,42,313-317,

[20] Farquhar G D. Stomatal conductance and photosynthesis [J]
Annual Review of Plant Physiology, 1982,33:317-345.



