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Influence of Added Cadmium Stress on Photosynthetic
Characteristics of Maize in Seedling Stage

ZHANG Lei', YU Yar ling?, ZHANG Lei'

(1. College of Resource and Environment, Qingdao Agricultural University, Qingdao 266109, China;
2. Jimo Environmental Protection Bureau, Jimo 266200, China)

Abstract: A pot experiment was conducted to study the effects of added cadmium( Cd) on photosynthetic characteris-
tics of maize under simulated photosynthetic radiation( PAR) . The results showed that under Cd stress, maximum photo-
synthesis rate( Pumax) , transpiration rate( T:) decreased significantly. Light saturation point(LSP) and apparent quantum
yield(AQY) were also reduced. Cd siress decreased stomatal conductance( Gs) . The reduction of Py by Cd stress were due
to the stomatal limitation under lower PAR, while nor-stomatal limitation under higher PAR. G, of Jitian 6 was more af
fected by Cd stress. The initial fluorescence yield( Fo) of maize leaves with dark adaptation was increased. However the
maximum fluorescence yield( Fy,) , the variable fluorescence( Fy) , the potential activity of photosystem II(F,/F,) , the max
imal quantum yield of photosystem II photochemistry( F,/ F,,) decreased due to Cd stress. It indicated that the efficiency of
primary conversion of light energy of PS II and its potential activities were inhibited significantly caused by Cd stress.
Comparing with Jidan 209, Jitian 6 suffered more reduction in efficiency of light energy transfer and electron transport.
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Fig.3 Response of stomatal conductance of maize to simulated photosynthetic radiation intensity under Cd stress
25 6001 ~ g 600r
o @ @ g
£ £ 500t B E s00f
Bl =
£ § a00f £ § 400y
<A G 2
# S 300 —=— #2209 CdO w3 00T e
—— o —R— g Eﬁ 6 CdO
i% .| o— F§#.209 Cd60 %% — o E3e Caso
S8 S =
o L O o L
Bi e E 5 =
0 500 1000 1500 2000 = 0 500 1000 1500 2000
BERISER S / (wmol/(m?-s) )
Similated photosynthetic radiation
4 Cd CO,
Fig.4 Response of intercelular CO; concentration of maize to simulated photosynthetic radiation intensity under Cd stress
2.1.4 CO , , Cd
co: (G , 0~ 400 . , Cd
Umol/ (m’* s) , ,
( 4 (L) 2.2 Cd
€02 ) . )
) (95 Cd
CO> €O, K (
2),F, PSII D1
,Cd CO2 ¥ cd 2
R CO2 Fm FV? F\'/Fo F\/ Fm
209 400 (2, cd PSII
2
Hmol/ (m™*s) ; 6 800 Fv/ Fo PSII
2
Hmol/ (m’*s) Cd Ls Fo/Fu PSII
: , Cd Is : ,
Gi L. G : , PSII



A C T A
AGRIGULTURAE £ R OF 4R 3 %
BORERLI-SInIGA 0 - il ®
,2 Fu, Fy, FJ/ F, F./ Fa 209, Cd 6
, Cd , 6 4
1o Lor
./- - - o -
¢ o8f p— o T 08f —eee
= 7/ N
Ba ()_5-/- 0.6-//
%q o /O/ —a— ﬁﬁmcao 04_/0/ —ae %E 6 CdO
f r — ) — & --— =]
= U o— 7 H# 209 Cd60 J SR
0.2 _/ 0.2 »_/
0oL : ; : ; 0.0 . : : :
0 500 1000 1500 2 000 0 500 1 000 1500 2 000
B EAEST/ (wmol/(m?-s) )
Similated photosynthetic radiation
5 Cd
Fig.5 Response of stomatal limitation value of maize to simulated photosynthetic radiation intensity under Cd stress
2 Cd 2 a
Tahb.2 The effect of Cd stress on Chl a fluorescence of leaf of two genotype maize
209 6
F, F Fy F/F, Fy/Fn F, Fm Fy FJF, Fv Fn
cdo #4*0.3 129%1L5 .3%1.9 1.9%0.1 0.66F0.00 43%0.5 129£1.3  84.8f1.6 1.9%f0.1 0.66%0.00
Cd60 46*f0.6 126f04 81.0FX1.3 1.7£0.0 0.6+0.00 45%0.3 21£3.6  76.0F4.1 1.7%£0.1  0.61F0.01
. N 67.
3 Zb5itie ”
cd [J]. ,2006,21(5):28- 32.
5 2 2 b .
cd  Fe Fe( III) 3]
[9] [J]. ,2007,22(2): 115- 118.
2
[6] ) , ,
2 Cd 2
+ 2+ L1 ’
Cd K", Ca 2003, 18(3) : 8- 11.
[ 10]
’ ’ [7] ) , ,
, Cd , (1. ,2006,21(2):91- 94.
, ot [T [8] Yang X H,Zou Q, Wang W. Photoinhibiion in shaded cotton
PSII ; [ Cd leaves after exposing to high light and the time course of is
PSII restoration| J| . Acta Botanica Sinica, 2001, 43( 12) : 1255-
1259.
[9] Alcantara E, Romera F J, Canete M, et al. Effects of heavy
’ metals on both induction and function of wot Fe ( IIl) redue-
tase in Fe-deficient cucumber ( Cucumis sativus L.) plants
,Cd PSIl
[J]. J Exp Bot, 1994,45: 1893 - 1898.
> > Pl [10] Das P, Samantaray S, Rout G R. Studies on cadmium toxicity
in plants: a review|[ J] . Environ Pollu, 1997, 98: 29— 36.
[11] Krupa Z. Cadmiun-induced changes in the composition and
structure of the light harvesting complex 11 in radish cotyle-
dons| J] . Physiol Plant, 1988, 73: 518- 524.
[ 1] , [12]  Siedlecha A, Krupa Z. Interaction between cadmium and iron
(1. ,2000,20(3) : 514- 523. and its effects on photosynthetic capacity of primary leaves of
[2] , , , Phaseolus vulgars| J]. Plant Physiol, 1996, 34: 833— 841.
[n. , 2005,20( 1) : 96~ 99. [13] , ) , .Cd
[ 3] , , , 11 [J1. , 1989, 31(9): 702- 707.

[J].

, 2007, 22(3): 65—



