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Growth, physiological and ecological responses of invasive plant Flaveria bidentis to Cd stress

ZHANG Si—yu'?, TIAN Jia—yuan', QI Xiao—xu'?, LIU Hong—mei', YANG Dian—lin', WANG Hui"

(1. Agro—Enviromental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 2.Plant Protection College,
Shenyang Agricultural University, Shenyang 100161, China)

Abstract: To clarify the ecological adaptability of the invasive plant Flaveria bidentis to heavy metal-contaminated habitats, we simulated
habitats with different concentrations of cadmium (Cd) by pot experiments, and the plasticity of responses of growth, and physiological and
ecological characteristics as well as heavy metal enrichment characteristics in response to the environmental stress were studied. Addition-
ally, the tolerance mechanisms of plant were further explored. The results showed that high concentration heavy metal treatment (8 mg
kg™) significantly inhibited the growth and biomass of Flaveria bidentis, both of which showed a decreasing trend with the increase of Cd
concentration; The content of malondialdehyde (MDA ) and the fluorescence intensity of DCF increased gradually with the increase of Cd
concentration, which indicated the active oxygen content increased. Under low (2 mg-kg™') and medium (4 mg-kg™) concentrations of cad-
mium, the Flaveria bidentis reduced its active oxygen content by increasing superoxide dismutase (SOD), peroxidase (POD) and catalase

(CAT) activities. However, the activities of antioxidant enzymes decreased under the high concentration (8 mg-kg™) treatment; The con-
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tent of Cd in the tissues of Flaveria bidentis showed the rule of root > leaf > stem. With the increase of Cd concentration, the content of

heavy metals in the tissues increased gradually, and the Cd concentration and transfer coefficient in the roots and aboveground parts in-

creased first and then decreased. Under heavy metal stress, the phenotypic plasticity index (PPI) of root biomass, leaf biomass and heavy

metal enrichment of Flaveria bidentis was higher (>0.5),which indicated that Flaveria bidentis may accumulate nutrients mainly through

root and leaf biomass processes, and regulate the enrichment and transfer of heavy metals in the body to adapt to heavy metal polluted habi-

tats.

Keywords: Flaveria bidentis; heavy metal stress; phenotypic plasticity; Cd enrichment; ecological adaptability
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Table 1 Effects of Cd treatments on growth characteristics of Flaveria bidentis

F8H7 Index CK Cdl Cd2 Cd3
P Plant height/cm 150.30+2.88a 150.67+5.03a 144.33+2.08a 106.40+4.35h
HK Root length/cm 23.40+1.21a 23.63+3.90a 20.73+0.75a 16.63+0.74h
HRAEW) /g #K ™ Root biomass/g plant™ 20.14+0.56a 22.08+1.73a 18.58+1.02a 13.39+2.23b
ZEEW R g A Stem biomass/g - plant™ 36.61+2.08a 36.15+3.98a 32.99+1.78a 31.98+8.47a
2 ) /g - ¥ Leaf biomass/g - plant™ 11.91+0.96a 10.32:1.00ab 9.03+1.51b 8.66+1.91b
JVEYR g #R Total biomass/g+ plant™ 68.6622.40a 68.55+5.46a 60.60=1.01ab 54.03+4.79h

T - R P NI B AR D s R T AR 7 BE R 22 53 IR B R 25 K (P<0.05) . T Tl

Note: The data in the table are average+standard error; Different letters in the same row indicate the significant difference (P<0.05). The same below.
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Figure 1 Effects of Cd treatments on plant protective enzyme activity of Flaveria bidentis
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Table 2 Cd bio—concentration factor( BCF), translocation factor(TF) and tolerance index(TI) of Flaveria bidentis under Cd treatments

FEF5 Index CK Cdl Cd2 Cd3

HE Cd 7% & Cd content of root/mg kg™ 0.38+0.03d 3.44+0.26¢ 6.56+0.25h 10.51+£0.29a

25 Cd 75 12 Cd content of stem/mg kg™ 0.05+0.01d 0.50+0.11¢ 0.88+0.03b 1.58+0.05a

I Cd %+ Cd content of leaf/mg kg™ 0.26+0.01¢ 2.58+0.26h 3.49+0.57a 4.21+0.06a

Hi 3 4 R EUBCF of above—ground 2.50+0.09¢ 13.82+0.82a 14.78+0.23a 9.93+0.70b

R3S 5 4 R B BCF of root 3.0320.17d 15.44+0.81¢ 22.17+0.60a 18.00+0.35h

R ZBTF 0.83+0.02a 0.90+0.04a 0.67+0.01b 0.55+0.05¢

TP 55 TI 1.00+0.06a 0.96+0.10a 0.87+0.01a 0.84+0.14a

R3 CAAEXETFH AT LR m
Table 3 Effects of Cd treatments on phenotypic plasticity index(PP1) of Flaveria bidentis
HhR g AR R BhRE Bh% GIELCE 444

Types Index PPI Types Index PPIL
HKARRR P15 Plant height 0.44 k7Sl ALY L EF SOD 0.42
Growth index FE Root length 0.67 Plant protection enzymes AL S CAT 0.30
Y A1 Root biomass 0.95 1 ALY POD 0.52
Biomass 22/t 1) B Stem biomass 0.61 N % MDA 0.64
I ) & Leaf biomass 0.65 Cd & FHIE Hi I35 5 R BUBCF of above—ground 0.93
) Total biomass 0.57 Cd enrichment feature A 5 4 R B BCF of root 0.88
B ARBTE 0.73
T P 2T 0.58
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