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Physiological responses and tolerance accumulation characteristics of
Tamarix ramosissima and Shepherdia argentea under cadmium stress

CUI Zhen, L1 Changxiao, LI Xiaoxue, HE Yanyan

(Key Laboratory of Eco-Environments of the Three Gorges Reservoir Region of Ministry of Education

College of Life Science ,Southwest University , Beibei,Chongqing 400715, China)

Abstract:[Objective] This study investigated the response of Tamarix ramosissima and Shepherdia

argentea seedlings to cadmium (Cd) to provide theoretical basis for repairing Cd pollution in western Chi-

na. [Method) By adding exogenous Cd into soil with background value of 0. 31 mg/kg, different Cd con-
centration treatments including CK (0 mg/kg), T1 (2 mg/kg), T2 (5 mg/kg),and T3 (10 mg/kg) were

set up. The photosynthetic pigment contents, growth, biomass, physiological and biochemical indexes,and
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Cd concentrations in various parts of T. ramosissima and S. argentea seedlings were measured after 90
days. [Result) The contents of chlorophyll a,chlorophyll b and total chlorophyll in T. ramosissima and S.
argentea decreased with the increase of Cd concentration, while chlorophyll a/b ratio of T. ramosissima de-
creased significantly,and chlorophyll a/b ratio of S. argentea increased significantly. The plant heights, bio-
mass and tolerance indexes (Ti) of T. ramosissima and S. argentea decreased with increasing Cd content.
The Ti values of T. ramosissima and S. argentea were 67.14,51.21,35. 21 and 58. 25,45. 48,27, 08 in three
treatment groups,respectively. The synthesis of photosynthetic pigments during plant growth was inhibited
by Cd stress. Malonaldehyde (MDA) contents of T. ramosissima and S. argentea significantly increased a-
long with the increasing concentration of Cd and antioxidant enzyme activities of leaf of T. ramosissima and
S. argentea presented same trends. Superoxide dismutase (SOD), peroxidase (POD), catalase (CAT) and
ascorbate peroxidase (APX) activities raised first and then decreased with peak at T2. Cd contents in root
and stem of T. ramosissima reached the peaks of 5. 03 and 4. 76 mg/kg at T3,and the highest Cd content in
leaf was 9. 64 mg/kg at T2. Cd contents in root,stem,and leaf of S. argentea reached the peaks of 2. 58,
1.44,and 0. 50 mg/kg at T3. The translocation factor (TF) were 0. 85~ 3. 57 for T. ramosissima and
0.75~0. 81 for S. argentea. [Conclusion) T. ramosissima and S. argentea seedlings had high growth adap-
tation and tolerance under 5. 31 mg/kg Cd stress,and the capacities of translocation and Cd accumulation in
aboveground parts of T. ramosissima seedlings were higher than that of S. argentea seedlings. Thus, T.
ramosissima had higher considerable potential for application to Cd contaminated areas in western China.

Key words: Cd stress; Tamarix ramosissima ; She pherdia argentea ; physiological response; Cd accumu-
lative characteristic
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Fig. 1 Effects of different Cd concentrations on chlorophyll contents of T. ramosissima and S. argentea
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Table 1  Effects of different Cd concentrations on plant height, biomass and tolerance index of T. ramosissima and S. argentea

- ;‘ ES 5 Hb |7 5w/ a - i P35 %/
o P i em | PREBRE WEWEBRE o WEHER Y
. . . Dry weight Dry weight . Tolerance
Species Cd treatment Plant height ; . Total biomass
in root in shoot Index
CK 63.3343.21 a 6.4140.54 a 14.97+1.32 a 21.37%1.27 a —
o
Timj . T1 47.50+3.15 b 3.764+0.32 b 11.00+1.04 b 14.76+1.15b 67.14+3.82 a
T. ramosissima
T2 39.0142.87 ¢ 3.0940.24 ¢ 9.13£0.71 ¢ 12.22+1.04 ¢ 51.2143.35b
T3 30.6742.69 d 2.5040.22d 7.947+0.66 d 10.4440.95 d 35.2142.45 ¢
CK 68.65+4.26 a 7.9540.46 a 12.54+0.93 a 20.49+1.34 a —
fﬁﬂ(;':fﬁ T1 57.004+4.79 b 3.3740.30 b 7.54+0.64 b 10.9040.81 b 58.2543.54 a
S. argentea
T2 47.17+3.87 ¢ 2.7840.26 ¢ 6.12+0.57 ¢ 8.91£0.66 ¢ 45.48+3.05 b
T3 38.0043.16 d 2.1840.18 d 4.1140.41 d 6.29740.48 d 27.08+2.24 ¢

T <[] — A b [ 51 08 J5 AR AN ) /NG <7 B 3878 22 7t i 35 (P<0. 05)
Note: Different small letters indicate significant difference at P<C0. 05.
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Effects of different Cd concentrations on leaf antioxidant enzyme activities of T. ramosissima and S. argentea
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A ALl SN A R L HIRT A 38 1 BE ) B
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TR T IZME YY) R E R R RE ) R
FERE PR N B BB A B L BRI AR K 2R BB
SRS 0 3G 0 AR A b R4 A T R T AR
B bR U B IR N R B AR SR BE ) R A )
ANE] BE A B B = R AR SRR ) S XHAE W AR A
Bl T BOGAER A i R R L R A0 AR T A 1 e
KRIEE N 5. 03 mg/kg. #i b7 % RECH

0. 85~3. 57, 1] DA ] 1 b 358 43 %% B8 4 1) i I 4%
5, X A] AR SRR AR PR Y 4 ) B A BRI (MT2) 11
TR XK ZER RS MT EARE S Cd° 4
G BEARAR N B B B S R Y B E S 8 Y RE
JH T R A P B R B R R R T 1A
(eI F1A) B[R R85 2 5 B0 0T 40 Jolh 301 1) 2% o 3 3k
X REMD eI F1A FE R T2 AQHH 5k 47 CACL By
LRI eTF1A JEPRH B & Bk & (1) SOD.POD i
LR = R < | AT BN -1 BN =8 R NS AT
BT EAL B R G B ] BE S eIF1A JER A Rk A
R IZIE BB T R PR AL RE J7 . DT B T A K
XF 4 @ AR T KO . AR K AR R E L H A A
MO RBINWSE >0 R RECR 0. 75~
0. 81, Wz Wit Y 4 32 2248 b T AR &R L 33X 7T BB AR ) A ik
/DT 4 J X [ B A S A 53 45 1T SR JBCAR B AR i
AR AR Ry 422 il T 42 S8 A 56 — TE B i W G B A
AR 5 FR9 BELAS 76 0 AR 40 M BE P A 3 3R L £F 4k R 4l
B G HOZ L IR R RE S 25 & A R =0
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DX 2% B 20 S 38 T A AR iR A ) AR P s B g
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