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Growth Responses and Accumulation Characteristics of Debregeasia orientalis and Buddleja lindleyana in Dif-

ferent Treatment Levels of Phosphorus

SHEN Yi-chang, ZHANG Shi-rong”, MU Yan-tong, LIU Yan—ting, LI Sen

(College of Resources and Environment, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: A pot experiment was used to investigate growth responses of Debregeasia orientalis and Buddleja lindleyana and their uptake, ac—
cumulation characteristics in different treatment levels of phosphorus. The results showed that the plant height, root length and biomass of D.
orientalis increase with the phosphorus concentration increased; however, the growth of B. lindleyana didn't change significantly. The highest

phosphorus concentrations of D. orientalis reached 7.57 g+kg™ in shoot and 5.07 g-kg™ in root; while the phosphorus concentrations of B.
lindleyana was lower than the former, and was only 3.75 g-kg™ in shoot and 4.08 g-kg™ in root. The highest total content of phosphorus in
shoot were 103.32 mg - pot™ for D. orientalis and 18.07 mg-pot™ for B. lindleyana. The bioaccumulation factors in shoot were 7.41~12.93 for
D. orientalis and 1.95~5.06 for B. lindleyana, and the translocation factors reached 1.47~2.33 for D. orientalis and 0.87~1.08 for B. lind—
leyana separatively. Generally, the D. orientalis has strong tolerance to phosphorus stress and phosphorus enrichment capability; the B. lind—
leyana also has tolerance to phosphorus, but the phosphorus enrichment capability is relatively weak.

Keywords: Debregeasia orientalis; Buddleja lindleyana; phosphorus; phytoremediation; bioaccumulation factor; translocation factor
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Figure 1 Growth responses of D. orientalis in treatment levels of phosphorus
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Figure 2 Growth responses of B. lindleyana in treatment levels of phosphorus
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Figure 3 Phosphorus contents in shoots and roots of two plants in treatment levels of phosphorus
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Table 1 Relationships of growth parameters , phosphorus concentrations and accumulation of D. orientalis(x ) with the phosphorus

concentrations(mg-kg™) in soil ()

T H [a )1 75 R P

e y=4.345 2x+27.19 0.963 <0.01

i3IS y=3.035 7x+18.524 0.987 <0.01

Hb A y=1.658 1x+2.805 2 0.977 <0.01
M AE i y=-0.170 4x°+2.341 9x-1.097 6 0.946 <0.01
bR = y=—0.063 5x°+0.980 4x+3.743 3 0.984 <0.01
Rl i §=2.099 4e2+4 0.954 <0.01
Hi 1R SR y=18.231x"%%¢ 0.992 <0.01
ST A S y=3.411x21° 0.979 <0.01

R 2 FREIRERAE T AFEY M 3R AR EBERERFRE (mg-pot™!)

Table 2 Phosphorus accumulations of shoots and roots of two plants in treatment levels of phosphorus(mg-pot™)

JKFR D. orientalis

[t ¥ B. lindleyana

posei
o b7 AR o b7 R
CK 18.63+3.78e 3.73£2.12¢ 13.85+0.52a 3.27+1.58a
Tl 33.67+5.99de 7.66+0.85¢ 13.35+0.25a 4.08+2.37a
T2 45.06x1.81d 10.63+2.95de 18.07+1.56a 4.23+1.76a
T3 68.94+2.32¢ 16.86+5.47cd — —
T4 83.06+3.16bc 23.39+8.64bc 17.58+2.54a 3.51+0.80a
TS 92.45+29.67ab 41.04+5.79a — —
T6 103.32+11.96a 30.71+4.58b 15.20+0.99a 4.17+2.26a
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Table 3 Bioconcentration factor(BCF ) of B. lindleyana and D. orientalis in treatment levels of phosphorus

JKFE D. orientalis

[t B B. lindleyana

Ab3
Hb L Hb R
CK 12.932.30a 7.58+4.19 5.06+1.91a 5.07+2.47a
TI 11.3421.66a 5.50+1.81a 5.05+4.03a 5324525
™ 10.19+0.80ab 4932108 287+1.05a 3142136
T3 8.40+0.73he 4.16£0.93a — —
T4 8.49:0.38bc 42621.80a 2.1120.54a 232074
Ts 8.3122.42he 5.560.81a — —
T6 7.412138¢ 5.06:0.88a 1.95+0.78a 227+0.99%
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8 R BRI 2.33, S F i R BT #% 2R 800
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Table 4 Translocation factor(TF) of B. lindleyana and D. orientalis

in treatment levels of phosphorus

e T R T
JKE D. orientalis A4 B B. lindleyana
CK 2.25+1.52a 1.03+0.15a
T1 2.14+0.36a 1.08+0.24a
T2 2.12+0.34a 1.00+0.40a
T3 2.10£0.54a —
T4 2.33+1.20a 0.93+0.10a
TS 1.48+0.22a —
T6 1.47+0.09a 0.87+0.04a
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