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Abstract; Urbanization and industrial activities have contributed to widespread contamination by heavy-metals, such as
cadmium (Cd) and thallium (Tl), which have caused a series of problems to ecosystem functioning and human
health. Therefore, how to effectively control the Cd and Tl pollution is one of the most urgent environmental
problems. Arundo donax has a strong tolerance of a variety of heavy metals, and is an ideal choice for phytoremediation,
however, there is limited information on the physiological responses of A. donax to Cd and Tl stress, regarding its highly
desirable for phytoremediation of metal contaminated sites. Therefore, a potted experiment was carried out to investigate
the effects of different concentrations of Cd (50, 100 and 200 mg « kg') and Tl (4, 10 and 20 mg « kg ) stress on
height, number of nodes and chlorophyll content of A. donax, photosynthetic characteristics and the accumulation of Cd
and Tl in A. donax after four months of cultivation, all these parameters were determined for each treatment. The results
showed that the height, number of nodes and chlorophyll content of A. donax were not significantly affected by exposure
to TL (form 4 to 20 mg + kg™ ) or Cd (form 50 to 200 mg - kg ) (P > 0.05). The concentrations of Tl and Cd in
A. donax increased with the additive concentration of Tl and Cd, Tl accumulated in the order of root > stem > leaf; while
Cd accumulated in order of stem > leaf > root under 50 mg - kg Cd concentration treatments and in order of root > stem
> leaf under 100 and 200 mg - kg™ Cd concentration treatments, Tl and Cd are mainly distributed in the root, A. donax
has certain enrichment ability to Tl and Cd. Although all Tl treatments significantly decreased intercellular CO, concen-
tration( C,) of A. donax, 10 mg + kg Tl treatment significantly increased the net photosynthetic rate(P,) , stomatal con-
ductance( G,) and transpiration rate (T, ). Meanwhile, all Cd treatments significantly decreased the intercellular CO,
concentration and the water use efficiency( WUE) , but 50 mg - kg treatment significantly increased the net photosyn-
thetic rate, stomatal conductance and transpiration rate. These results suggest a strong tolerance of A. donax to increased

Cd or Tl pollution and it can be used as a reference for the treatment and remediation of Cd or Tl contaminated soil.
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Table 1  Physico-chemical properties of tested soils
HAL BT A HLB BA S E
Physico-chemical Organic matter TN TP TK
property (g-kg") (g kg") (g kg") (mg - kg™")
Fr it Content 10.24 1.21 0.74 170.25
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ARV 1) — S0 T Fr I F R R ) =K B A B
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Table 2  Effects of different concentrations of thallium and cadmium on growth of Arundo donax

b P Iy BERL

Treatment Number of nodes

=13
Height SPAD
(cm)

CK 4.00+1.00a
Cdl 6.00+1.73ab
Cd2 7.67+2.89b
Cd3 3.67+1.53a
TI1 4.67+1.15ab
TI2 4.67+1.15ab
TI3 5.33+1.15ab

86.72+11.96a 43.11+2.41a
72.86+15.18a 43.80+1.54a
73.85+10.65a 43.56+3.67a
89.00+10.15a 42.89+3.02a
83.33+5.77a 46.11x1.17a
90.00+8.66a 40.89+8.28a
83.33+15.28a 45.00+5.67a

T AR FEACFRAR b B2 8] 22 53 .35 (P<0.05) . T Tl

Note; Data with different letters indicate significant differences at P<0.05. The same below.
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Table 3 Contents changes of thallium and cadmium in Arundo donax after four months of cultivation

Cd & TI 4kt

A g Cadmium contents (mg - kg™) Ab s Thallium contents (mg + kg™)

Treatment W s i Treatment W s i

Root Stem Leaf Root Stem Leaf
CK 0.62a 1.35a 1.52a CK 0.94a 0.11a 0.08a
Cd1 1.04a 7.43d 3.51b TI1 0.95a 0.28b 0.14b
Cd2 59.20b 6.21b 6.15d TI2 1.32b 0.24b 0.15¢
Cd3 46.54b 7.06¢ 5.94¢ TI3 1.60c 0.55¢ 0.27d
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AAEH I BE Jy B, 2 2, TR 55 (N O A
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R G BOR AL N 2R T R L B 2
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#,H Cdl Al Cd2 AbFEOG A RS T X FRALFE
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(Kl 2.B,C),Z& B H AN E MK Cdl>Cd2>Cd3>
CK(KE 2:D), 7K 7l H & % & B R CK>Cd3 >
Cd1>Cd2( & 2.E) , Ut B Cd Wria & 8m et K
XK A W AR R, K A3 R R B G Cd W B g 7
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D. MR E. KA FHRCR, T, Fig. 2 Effects of photosynthetic characteristics of Arundo
Note: A. Net photosynthetic rate(P, ) ; B. Stomatal conductance donax under different concentrations of cadmium stress

(G,); C. Intercellular CO, concentration(C; ) ; D. Transpiration
rate(T,) ; E. Water use efficiency( WUE). The same below.

Fig

donax under different concentrations of thallium stress

Pl 1 OAIRIMREE TL AR BRSP4 A6 G VR T 52
. 1 Effects of photosynthetic characteristics of Arundo
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TREE ETFR 5 T e 5 2K 43 )RR 5
X RRAL S F BT TL W3l B AR T 4 A v R K A3
FIHBCR ARt T T1 W38 % HE W 1 78 352 4%
FEAPI T Cd BE 4 7K 23 R BRI T X R Ab
R, Cd Wraa R m T R AT R i oK S FHRCR T RE
ST Cd W aa 5 80 ) 75 2 FE T 2 10 Rk i L
BEFFR N R IE RIS, B2, LA Cd Wit ¥y 4 %t
PTG A A R SR 43 0 W WG A 5 e AELK
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