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Effect of native plants (combination) on the functional traits of
the invasive plant, Flaveria bidentis

HAN Yuelong, YANG Kang, KONG Lingjie, LIU Xu, YAN Jing, ZHANG Fengjuan "
College of Life and Science, Hebet University, Baoding, Hebei 071002, China

Abstract: [ Aim] The study of the relationship between the invasive ability of exotic plants and their functional traits remains impor-
tant in invasive ecology. [ Method] In this study, an invasive species, Flaveria bidentis, was grown with selected plants, individual-
ly or in mixture, in a common garden experiment. The functional traits of F. bidentis were measured as well as the level of competi-
tion with these different plant species. [ Result] Kochia scoparia, Abutilon theophrasti, Sorghum sudanense and the mixture of S. su-
danense, K. scoparia and Melilotus officinalis had an inhibitory effect on the growth of F. bidentis. Biomass, number of stems and
plant height of F. bidentis significantly increased when grown with A. retroflexus along or in a mixture with M. sativa and A. retroflex-
us. Root to shoot ratio and root length, plant height, C content, and number of branches had significant lower values when exposed
to the other plant species. N content of F. bidentis significantly varied depending on the treatments. Root tissue density and specific
leaf area significantly increased when grown together with the other species. [ Conclusion] Different plants have different effects on
the F. bidentis in competition. K. scoparia and Abutilon theophrasti can significantly inhibit the growth and modify the main functional
traits of F. bidentis. However, M. sativa and A. retroflexus promote the growth and development of F. bidentis.
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Table 1 Effects of different plants treatments on the growth of F. bidentis

Qb3 AWy M AR WY AERT 5 500 B
Treatment Biomass/g Aboveground biomass/g Belowground biomass/g Relative competition intensity
HO 145.07+11.37¢ 125.24+7.85¢ 22.59+3.21b 0.00+0.00b
H1 64.52+3.64d 58.04+3.88d 6.48+3.09¢ 0.53+0.03a
H2 53.50+18.05d 48.54+16.41d 4.96+1.66¢ 0.61+0.13a
H3 77.89+28.23d 69.44+25.64d 6.45+0.97¢ 0.43+0.20a
H4 273.22+8.86a 242.16+2.95a 31.06+5.93a -0.98+0.06d
H5 213.85+54.57b 188.36+49.98b 24.88+3.79b -0.55+0.40¢
H6 55.97+21.05d 48.52+17.85d 6.11+2.21c 0.59+0.15a
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FH B THA s HA ORI+ B T4 s HS - SORCIE+ 5848 B 7 + B T4 s HO - 5P 2+ b + S A AR AR + B THUAG

The data ( means+SD) in the same column with the different letters indicate significant differences at 5% level. HO: F. bidentis; H1: K. scoparia
+F. bidentis; H2: A. theophrasti+F. bidentis; H3: S. sudanense+F. bidentis; H4: A. retroflexus+M. sativa+F. bidentis; HS: A. retroflexus+F. biden-

tis; H6: S. sudanense+K. scoparia+M. officinalis+F. bidentis.
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Fig.1 Effects of different plant treatments on number of branches (A) and plant height (B) of F. bidentis
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A Branches; B: Vegetative height; HO: F. bidentis; H1: K. scoparia+F. bidentis; H2: A. theophrasti+F. bidentis; H3: S. sudanense+F. bidentis;
H4 . A. retroflexus+M. sativa+F. bidentis; HS: A. retroflexus+F. bidentis; H6: S. sudanense+K. scoparia+M. officinalis+F. bidentis.

Different letters indicate significant differences at 5% level.
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Table 2 Effects of different plant treatments on leaf functional traits of F. bidentis

A R R - 2H 21 et AR LR R Bt
Leaf thickness/ Individual leaf area/ Leaf tissue density/ Specific leaf area/ Chlorophyll content/
Treatment N 3 5 1 -1
mm (mm*) (mg - mm™) (mm” - mg™") (mg-g™)
HO 0.21+0.01a 125.67+20.65ab 4.11+0.12ab 11.83+0.07d 2.41+0.18b
H1 0.20+0.01a 119.66+14.75b 2.71£0.15¢ 19.18+1.18a 3.19+0.45a
H2 0.20+0.01a 146.18+14.75ab 3.11£0.20¢ 15.82+1.37b 2.44+0.20b
H3 0.20+0.00a 151.03+26.32ab 3.87+0.06b 12.83+0.30cd 2.46+0.39b
H4 0.21+0.00a 140.82+20.54ab 4.18+0.24ab 11.66+0.63d 2.29+0.07b
HS5 0.21+0.00a 138.43+17.22ab 4.42+0.34a 11.10+0.74d 2.12+0.34b
H6 0.18+0.01b 157.89+8.04a 3.78+0.54b 14.68+2.14bc 2.18+0.09b
RIS Kt P AR HER ) JF A R/NE T 15 R TE 5%KF L2257 B3, HO: B T4 H1 . Hufik+ 25 45 H2. R+ B U5 ; H3 . 95 )

R BT s H SOROHE + BI04 s HS - SOREHE + S8 46 R + B T4 s HO < 1+ Ml i+ 28 46 R AAR + BETOUAY
The data ( means+SD) in the same column with the different letters indicate significant differences at 5% level. HO: F. bidentis; H1: K. scoparia
+F. bidentis; H2: A. theophrasti+F. bidentis; H3: S. sudanense+F. bidentis; H4: A. retroflexus+M. sativa+F. bidentis; HS: A. retroflexus+F. biden-

tis; H6: S. sudanense+K. scoparia+M. officinalis+F. bidentis.
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Table 3 Effect of different plant treatments on the ratio of root and shoot, specific root length and root tissue density of F. bidentis

Jb B HE b AR K BV
Treatment Root-shoot ratio Specific root length/ (mm - mg™") Root tissue density/(mg + mm™)
HO 0.18+0.02a 48.80+8.81a 0.27+£0.01b
H1 0.11+0.03b 32.94+14.16b 0.35+0.06a
H2 0.09+0.02b 29.08+7.05b 0.35+0.02a
H3 0.13+0.01b 34.28+2.61ab 0.28+0.00b
H4 0.12+0.02b 40.20+8.11ab 0.28+0.01b
H5 0.14+0.02b 40.86+4.39ab 0.30+0.04b
H6 0.14+0.04b 38.06+2.39ab 0.32+0.02b

[FFVEE CFIE bR HER ) J5 A RNE F 08 FORTE 5%KF E2 5 3 . HO BT0044 s H1 MUk + 25 T0034 ; H2 . )RR + B T34 ; 13 . 950 )
HH B THA s HA ORI+ B T4 s HS - SORCIE+ 5848 B 7 + B T4 s HO - 52+ M + S AR AR AR + B THAG

The data ( means+SD) in the same column with the different letters indicate significant differences at 5% level. HO: F. bidentis; H1: K. scoparia
+F. bidentis; H2: A. theophrasti+F. bidentis; H3: S. sudanense+F. bidentis; H4: A. retroflexus+M. sativa+F. bidentis; HS: A. retroflexus+F. biden-

tis; H6: S. sudanense+K. scoparia+M. officinalis+F. bidentis.
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Fig.2 The influence of different native plant treatments on C, N content in F. bidentis
A4x C B4 N B HO B T05G  HI M Bk + 35 T4  H2 L TR RR+ 35 10159 ; H3 . SR PSS+ B TUAY  Ha . A D+ T 58
HS ;OB 00+ AL ET AR + B T3  H6 5 PHRE+ IR+ AL R+ I 03 . ARNE FRE3ORAE 5% KV 2R 3,
A Vegetative C content; B: Vegetative N content; HO; F. bidentis; H1: K. scoparia+F. bidentis; H2: A. theophrasti+F. bidentis;
H3. S. sudanense+F. bidentis; H4. A. retroflexus+M. sativa+F. bidentis; HS: A. retroflexus+F. bidentis; H6: S. sudanense+

K. scoparia+M. officinalis+F. bidentis. Different letters indicate significant differences at 5% level.
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