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Effects of simulated herbivorous insect feeding on the competitiveness of
three Xanthium species

HE Jianxiao', XIAO Yongkangl, Amanula-YimingniyaZi2
(1. College of Grassland Sciences, Xinjiang Agricultural University, Urumgqi 830052, Xinjiang, China;
2. College of Life Sciences, Xinjiang Agricultural University, Urumgqi 830052, Xinjiang, China)
Abstract: Competitiveness is the key factor to determine whether foreign plants can successfully invade new habitats. In
invasion ecology, the evolutionary hypothesis of improving competitiveness believes that the pressure of growth and
reproduction of alien plants in the place of introduction is reduced because they escape from restrictive factors such as
parasites, pathogens, and animals in the country of origin, thus making the resource allocation of invasive plants transition
from defense to growth and promoting the invasion of alien plants. In this study, Xanthium spinosum, X. italicum, and X.
sibiricum were used as the research objects for comparing the effects of nonporous, light, moderate, and heavy herbivorous
insects on the relative growth rate and biomass of the three species of X. sibiricum. The results showed that the relative
growth rate and biomass of X. spinosum and X. sibiricum increased with the light feeding of phytophagous insects, thus

increasing their competitiveness; however, the relative growth rate and biomass of X. italicum significantly decreased (P <
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0.05). The feeding of phytophagous insects increased the root-to-shoot ratio of X. sibiricum, changed its growth— defense
strategy, and reduced the input of nutrient growth to enhance its defense ability. The effects of herbivorous insects on the
three species of X. sibiricum were Italian X. italicum, X. sibiricum and X. spinosum. Since phytophagous insects feed on three

kinds of X. sibiricum and other plants, further experiments are required to demonstrate whether they can be used to control X.

spinosum and X. italicum.

Keywords: herbivorous insects; invasive plants; competitiveness; growth — defense strategy; resource allocation
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Table 1 Insect gnawing treatment

T H [EAEN PG g5
Item Insect gnawing treatment
KL BRI B R A B U

No insect feeding occurred during the whole

Not feeding growth stage
T HOE R

Mild feeding Seedling feeding
T I

Moderate feeding Feed at seedling stage and flowering stage

R B AEIA R R

Severe feeding  Feed at seedling, flowering and fruiting stages
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Table 2 Variance analysis of biomass changes of Xanthium under different feeding conditions

fobr WyFh Species Ab 3 Treatment YyFf x 4bEE Species x treatment
Index i P ¥ P ¥ P
Mean square Mean square Mean square

AN A KT8 Relative growth rate 1.085 23.833<0.001 0.001 26.39 <0.001 0.001 1.854  0.095
A& Root biomass 94.058 34.643<0.001 3.042  1.287 0.028 5.123 2.674  0.018
ZE4EY) & Stem biomass 439.198 31.173<0.001  20.576 138 0.025  15.398 1.661 0.136
A=) Leaf biomass 360.331 29.608<0.001  17.776  1.461 0.020  20.088 1.651 0.140
R4 YR Fruit biomass 2358.528 37.476<0.001  71.067 1.098 0.035  56.905  11.21 0.001
Hh 1A= ) f Aboveground biomass 7281.691 35.026<0.001 334.153 15.003 0.001 222.110  14.036  0.001
MAEY) & Total biomass 9030.353 36.190<0.001 382341 14.601 0.001 280.601 15740 0.001
7 EE Root to shoot ratio 0.082 17.722<0.001 0.013 4581 0.004 0.018 4265  0.001
R AE 4 & Root biomass ratio 0.040 16.659<0.001 0.006 4.214 0.007 0.009 4.05 0.001
ZE4EY) & Stem biomass ratio 0.040 4.167 0.018 0.001  0.627 0.599 0.008 1.078  0.379
A=)t Leaf biomass ratio 0.451 38.335<0.001 0.001  0.276 0.842 0.030 1.673  0.133
R SEA Y5 G Fruit biomass ratio 1.069 47.463<0.001 0.008 1.766 0.011 0.041 1.692  0.128
b A9 b Aboveground biomass ratio 0.040 16.659<0.001 0.006 4214 0.007 0.009 4.05 0.001
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1 ERMER M R R X 3 #E A E KR EF
Figure 1 Simulated effects of herbivorous insect feeding on
the relative growth rates of three Xanthium species
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Different lowercase letters of the same species indicate significant
differences under different insect feeding treatments at the 0.05 level. This
is applicable for the following figures and tables as well.
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Figure 2 Simulated effects of herbivorous insect feeding on the biomass of three Xanthium species

W RUUE No feeding [l #/ZHUE Mild feeding [ *ZHU T Moderate feeding [ HZHU{T Severe feeding

03

RAEY
Root biomass ratio (RBR)

04 2T 10
3 =
B2 08 }
= on .
g 03 22
X E 25’ 0.6 |
@é 0.2 o8
M puY
=}
B 0.1 ﬁg 02 F
< 4
0.0 =00

04 r 0.5 r

03 041
03 |
0.2
02 |

AR L
Leaf biomass ratio (LBR)

HEWE

Stem biomass ratio (SBR)

01 o1t

0.0 0.0

HEH
Xanthium ~ Xanthium Xanthium

FEH JAFEH wH
Xanthium  Xanthium Xanthium

spinosum italicum strumarium

spinosum

BRI
Fruit biomass ratio (FBR)

BAMEE #H

FIEH
Xanthium ~ Xanthium Xanthium

BAMEE #H

italicum ~ strumarium spinosum  italicum  strumarium

E3 RERMERANEXN 3 HETEME SEHNIT

Figure 3 Simulated effects of herbivorous insect feeding on the biomass allocation of three Xanthium species
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