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Effects of the invasive weed, Galinsoga quadriradiata Ruiz et Pav.
on plant diversity in Hohhot City, Inner Mongolia

HE Junying', YANG Xia', SHI Shude*”
"College of Life Science and Technology, Inner Mongolia Normal University, Hohhot, Inner Mongolia 010022, China;
*College of Agronomy, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010019, China

Abstract: [ Aim] Galinsoga quadriradiata is a new invasive plant in the Inner Mongolia Autonomous Region, with an expanding
range and an increasing size of population in Hohhot City. To understand the impact of the invasion of G. quadriradiata on local plant
diversity that can provide early warning and theoretical basis for timely prevention and control, the plant diversity in the invaded are-
as was examined. [ Method] Based on the surveys and mathematical statistics, the differences in four indices were analyzed in 21
quadrats; species richness (S), Simpson index (D), Shannon-Wiener index (H) and Pielou index (J). [ Result] There were 73
plant species identified in the invasive quadrats, belonging to 55 genera and 25 families, in which 18 species were Compositae, ac-
counting for 24.66% of all the species. The second most diverse groups were Gramineae and Chenopodiaceae accounting for 17.81%
and 5.48%, respectively. In these invaded regions, the important values (IV) of G. quadriradiata showed varying degrees of in-
crease, which characterized by IV raise followed to the addition of relative density, relative frequency and relative coverage. Com-
pared with the control plots, the S, H, D and J showed a similar downward trend in invaded plots, the maximum declines range
were 65.2% , 78.6% , 62.2% , and 72.6% , respectively, all of which H index fell sharpest. The relationship between the IV and the
above mentioned four indices (e.g., D, H and J) showed that the four indices decreased with the raise of the IV index of G.
quadriradiata , when the IV index was greater than 0.551, the H index was reduced significantly (P<0.05). Similarity, when the IV
index was >1.10, the D and J indices were significantly reduced (P<0.01), [ Conclusion] The invasion of G. quadriradiata ad-
versely affected the local plant diversity in Hohhot, and preventive and control measures should be launched in a timely manner.
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Table 1 Composition of plant species in invasive sites

# Jm% EE Ay FhL A E A

Family No.of genera/“J> Percentage of genera/% No.of species/ ™ Percentage of species/%
R Polygonaceae 2 3.636 2 2.740
#F Chenopodiaceae 2 3.636 4 5.479
TRF Amaranthaceae 2 3.636 3 4.110
Y55 Fl Portulacaceae 1 1.818 1 1.370
iRl Caryophyllaceae 2 3.636 2 2.740
EEFF Ranunculaceae 1 1.818 1 1.370
T FAER} Cruciferae 3 5.455 3 4.110
KBl Crassulaceae 1 1.818 1 1.370
ARl Rosaceae 1 1.818 2 2.740
HEl Leguminosae 2 3.636 2 2.740
B AL Oxalidaceae 1 1.818 1 1.370
Bt JLEFE Geraniaceae 1 1.818 1 1.370
BEHLR} Zygophyllaceae 1 1.818 1 1.370
K#F} Euphorbiaceae 2 3.636 2 2.740
HZERL Malvaceae 2 3.636 3 4.110
HFXF] Violaceae 1 1.818 3 4.110
AR Umbelliferae 1 1.818 1 1.370
JE4ERL Convolvulaceae 3 5.455 3 4.110
JEIEF} Labiatae 1 1.818 1 1.370
HiF} Solanaceae 1 1.818 1 1.370
ERiF Plantaginaceae 1 1.818 2 2.740
2%} Compositae 12 21.818 18 24.658
AAEL Gramineae 9 16.364 13 17.808
PSSR Commelinaceae 1 1.818 1 1.370
H4# Liliaceae 1 1.818 1 1.370
it Total 55 100 73 100
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Table 2 The importance values of G. quadriradiata at the investigated sites
RG> HEXT 2 B AR A AR 55 HEE
No. of plot Relative density Relative frequency Relative coverage Important value
SH1 0.575 0.139 0.426 1.140
SH2 0.460 0.102 0.477 1.039
SH3 0.453 0.139 0.277 0.869
XCl1 0.356 0.086 0.301 0.743
XC2 0.289 0.104 0.267 0.660
XC3 0.641 0.128 0.684 1.453
HM1 0.604 0.125 0.535 1.264
HM2 0.317 0.135 0.246 0.698
HM3 0.798 0.139 0.646 1.583
YQI 0.807 0.094 0.770 1.671
YQ2 0.637 0.132 0.698 1.467
TKT1 0.466 0.102 0.641 1.209
HLGE1 0.406 0.086 0.495 0.987
QSH1 0.258 0.089 0.199 0.546
TMT1 0.881 0.135 0.892 2.108
TMT2 0.249 0.089 0.139 0.477
CK1~5 0 0 0 0

SH : FEZEX; XC MK s HM TR X YO T X TKT #6504 s HLGE : FIMAS IR s QSH : Y /KT TMT ; 1 BR45 s CK: X R
SH: Saihan District; XC: Xincheng District; HM: Huimin District; YQ: Yuquan District; TKT: Tuoketuo; HLGE : Helingeerxian; QSH: Qin-

shuihe; TMT: Tumotezuo; CK: Control.

R3I B 4 T ESHEEER

Table 3 The plant diversity indices at the investigated sites

FEHb 2= FEEERH Simpson FH%X Shannon-Wiener 1541 Pielou $5%%

No. of plot Richness index (S) Simpson index (D) Shannon-Wiener index ( H) Pielou index (J)
SH1 13cdef 0.633abc 1.46def 0.569bcdef
SH2 16bcdef 0.676abc 1.489def 0.537bedef
SH3 13¢ 0.668abc 1.405def 0.507bedef
XCl1 15bcde 0.801ab 1.958abed 0.723abed
XC2 15bede 0.799ab 1.846abcde 0.682abcde
XC3 11fg 0.514cd 1.168fg 0.487def
HM1 13cdef 0.557bed 1.216fg 0.474ef
HM2 8g 0.768abc 1.709bcdef 0.822a
HM3 9¢ 0.351d 0.824¢gh 0.3751g
YOQ1 17b 0.335d 0.79gh 0.279¢
YQ2 11efg 0.558bed 1.245¢efg 0.519cdef
TKT1 15bed 0.522cd 1.602cdef 0.591abcdef
HLGE1 16be 0.718abc 1.645cdef 0.593abcdef
QSH1 16be 0.824a 1.96abed 0.709abcde
TMT1 11defg 0.353d 0.51h 0.213¢g
TMT2 9g 0.639abc 1.733bedef 0.789ab
AV Invision site mean 13.15+3.319" 0.607+0.162* * 1.41£0.428* * 0.554+0.171* *
CK1 2la 0.886a 2.369a 0.778ab
CK2 22a 0.867a 2.259ab 0.731abc
CK3 18b 0.816ab 2.195abc 0.759abc
CK4 23a 0.886a 2.331a 0.743abc
CK5 22a 0.852a 2.38a 0.77abe
X BRSP4 ME CK mean 21.26+2.446 0.861+0.029 2.307+0.078 0.756+0.019

SH: FEE X XC B X HM: [ R IX ; YQ : FIRIX ; TKT : FE 57836 ; HLGE : FIARKE IR ; QSH : 1 7K30) ; TMT ; + 2R 4% ; CK X% IR,

FREF W (P<0.05) 5 * A ™ " Fom [l —HEARAEXT IS AR b ) 25 57 1 35 (P<0.05) Rl i 3 (P<0.01) ,
SH; Saihan District; XC: Xincheng District; HM; Huimin District; YQ: Yuquan District; TKT: Tuoketuo; HLGE : Helingeerxian; QSH: Qin-
shuihe; TMT; Tumotezuo; CK: Control. The different lower-case letters indicate significant difference (P<0.05). * and ** for the same site and pa-

prameter show significant difference between control and test sample at 0.05 and 0.01 level.

NG T4
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Table 4 Statistical analysis of the effects of G. quadriradiata on plant diversity

B

Importance value

FE R
Richness index (S)

Simpson index (D)

Simpson FaR Shannon-Wiener 35 %%

Shannon-Wiener index ( H)

Pielou $5%%
Pielou index (J)

CK 4 The control gradient
SE—FHE The first gradient
%6 " FRFE The second gradient
26 =FhJE The third gradient
S5 VUBEE The fourth gradient

21.20+1.924A
12.50+4.950B
13.83+3.061AB
12.00+2.098B
14.00+4.243AB

0.861+0.029A
0.732+0.131A
0.738+0.060A
0.523+0.094B
0.344+0.013C

2.307+0.078A
1.847+0.161AB
1.675+0.209BC
1.253+0.267C
0.650+0.198D

0.756+0.019A
0.748+0.058A
0.644+0.120AB
0.503+0.077B
0.246+0.047C

AFRREG FREFR2E 7 3 (P<0.01)

The different capital letters indicate significant difference at the P<0.01 level.
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