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Comparison of interspecific competitive ability between Xanthium italicum

Moretti and Glycyrrhiza uralensis Fisch
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Abstract ; Xanthium italicum Moretti has been invading farmland of Glycyrrhiza uralensis Fisch, but little is known about its
impacts. Therefore, interspecific competition between the two species has been studied to provide an experimental evidence
for evaluating the invasibility and effect of the presence of X. italicum on the G. uralensis population in farmland. Pot
experiment was carried out and common soil water and fertilizer condition of the cultivated G. uralensis were simulated. Two

treatments , monoculture and mixture of the two species, were conducted and a replacement experiment was adopted. All the
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plants were harvested at the end of the growing period of X. italicum, then growing status and biomass of each plant and
glycyrrhizic acid concentration of G. uralensis between the two treatments were compared. The relative competitiveness ability
of the two species was compared by relative yield, relative competitive intensity and aggressivity. The results showed that,
compared with the monoculture treatment, the vegetative growth and seed production of X. italicum were significantly higher
in the mixture treatment. The height, crown width and seed number of X. italicum under the mixture treatment increased by
13%, 27% and 56% respectively compared to those under the monoculture treatment. However, the individual growth and
development of root nodule of G. uralensis were significantly inhibited as they grew together with the alien plant, because
compared with the monoculture treatment, the height, crown width, total root length, total root surface area, average root
diameter and the number of root nodules of G. uralensis under the mixture treatment decreased by 35% , 45% , 55% , 63%
19% and 76% , respectively. There were three pieces of rhizomes per individual of G. wralensis on average under the
monoculture treatment, but its rhizomes development was completely inhibited while being planted together with the invader.
The biomass of X. italicum in the mixture treatment was significantly higher, and its root, stem, leaf, fruit and total biomass
increased by 84%, 73%, 84% , 73% and 77%, respectively compared with those under the monoculture treatment.
However, the mixture treatment significantly reduced the biomass and glycyrrhizic acid accumulation of G. uralensis, since
its root, stem, leaf, total biomass and glycyrrhizic acid concentration decreased by 72%, 80%, 65% , 71% and 63%,
respectively. The relative yield of X. italicum in the mixture treatment was more than 1, while that of G. uralensis was less
than 1, which indicates that the pressure of intraspecific competition of X. italicum was greater than that of interspecific
competition from the G. uralensis, and the pressure of intraspecific competition of G. uralensis was less than the pressure of
interspecific competition from the X. italicum. Under the mixture treatment, the relative competitive intensity of X. italicum
was less than 0, and its aggressivity was greater than 0, while the relative competitive intensity of G. uralensis was between
0 and 1, and its aggressivity was less than 0, which indicates that G. uralensis is less competitive than X. italicum when the
two species coexist. In summary, the exotic plant X. italicum is of more strong competitiveness than G. uralensis, and the

invader has a strong impact on the yield and quality of the licorice.

Key Words: invasive plants; Italian cocklebur; licorice; interspecific competition; farmland ecosystem; relative

competitive intensity
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Fig.1 The planting diagram of Xanthium italicum and Glycyrrhiza uralensis
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( nonparametric tests) ﬁ*ﬁﬁ*ﬁ%ﬁﬁﬁﬁfﬂ%ﬂ/ﬁ:ﬁﬁiﬂ_ﬁ_ E‘Jﬁﬁﬁ%‘ﬁ’ﬁ( J;t%%&ﬁg E"Jﬂﬁ—l‘—gﬁﬁﬁggﬁ
SRS W EE, T TR (T-Test) lLH RY 5 1, VUK RCI A 5 0 Z )iy 5 W&V 1 origin8. 5 %%
AR,

2 HR

2.1 AR OO B R RIS B SRR H R AR K A5

T LA 0 A ORI B ik v L el i B o 1 B0 2 LA R B 355 i ( P<0.01) . TR AR AR BN B R F 4 B
Bk 5 el S b1 B5CR A L BA R A B4 SN T 13% 27 % A1 56% (K1 2)

T A St A 35 s ) T SRR H R bR = et AR R AR B R TR AR B MR EZEAEL
HRARZE A BEFIAR AL (P<0.01) (1), TRARALFRZE rb B /R H 5 A ok oo 0968 A LU B b B2 2 500 T B T
35% 1 45% , FLFPAL IR T BRE SRR H R AR ZE AR EICR 3 4% HUIRZE SR BN 1.6 em, TR FR AL
PRAA P A SRR H SRR AR K ARRZE ) IRFP AR R h S R H R A AR B B AR SR T A AR TR AR I
HJEEBOR LU A Rh Ab 38535 TR T 55% .63% \19% F 76%

F1 MEERXI SRR EERERKEZ I (EARER)
Table 1 Effects of planting pattern on growth of Glycyrrhiza uralensis ( mean=SE)

HEARRRE P Planting pattern

Traits FAFDFIAE Monocultures TRFPFIAE Mixtures
¥k Plant height /cm 28.00+0.88 ** 18.23+1.92
56 Crown width /cm? 14.86+0.64 ** 8.24+0.89
ML JE Total root length /cm 882.24+73.57 ** 392.91+88.58
HLE LB Total root surface area /cm? 163.17+£14.31 ** 59.56+14.2
MY E AR Average root diameter /mm 0.59+0.01 ** 0.47+0.01
HUIRZE 54 Number of rhizome 3.35£0.4 ** 0
HURZEKJE Length of rhizome /em 1.61£0.28 ** 0

HLIEIEL Number of root nodule 98.04+12.49 ** 23.67+5.71

w0 TR BRLRH AR KR R SRR s o 2 18] 22 5l B3 (IE S B 90 -2 D ISI A P<0.01,0=12)

2.2 AR U B R BN SRR H o A A3 T B 5

PP AR O RS B AR 25 i SRR AR B i 38 B AR B 255 (P<0.01) . KA B AR
25 SRS R A R AR IR AP AL H R A LSRR AR B A BIBE K T 84% \73% 84% \73% M1 T7% (Kl 2)

MR A 8 5 1 S K H R A RDIRZEAE W) & (P=0.014) A 2 s HoAR 25 i K B AR Wy iy
R (P<0.01) , BRI T Sh/R HE AR ZEA YR 0.016 g, MTRF AL T LRIR H R R A K HARAR
25 AR ZE SR A Y A LR A A R B T 72% (80% 65% F T1% (K1 3)

2.3 FEA AN S hr R H R H FLRR & 1Y 5
R B AN 0 2 M S e 1 SR H R R 28 AR & AR (P<0.01) . TRFP LA th SRR HHE
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Fig.2 Effects of planting pattern on growth and biomass accumulation of Xanthium italicum ( mean=SE)
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