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Distribution patterns of alien herbs in the Yiluo River basin

GUO Yili"?, DING Shengyan'" ", SU Si’, LU Xunling"?, YUAN Xiaowen’, GUO Jingjing’, LI Qianxi’
1 College of Environment and Planning, Henan University, Kaifeng, 475004, China
2 College of Life Science, Henan University, Kaifeng, 475004, China

Abstract; With China’s opening up constantly deepens, the threats of invasive alien species unintentionally introduced into
China are steadily on the increase to agriculture and forestry production. Eco-safety are further enlarged, however, few
studies have examined the distribution patterns and trends of newly detected invasive alien species with respect to taxonomic
categorization and origin in this country. Invasive species can impose serious damages to natural ecosystems and pose risks to
regional economies and public health. Drainage basin ecosystems are more susceptible to biological invasions than other
ecosystems because they are subjected to more frequent human disturbances. Only a small fraction of the alien species
current research focuses is invasive species. Therefore, it is crucial to study the alien species in order to comprehend the
mechanisms and control of biological invasion. This study was conducted in the Yiluo river basin, straddling Henan and
Shaanxi Province (109°43'—113°10'E, 33°39'—34°54'N) , ranging from 101 m to 1227 m. The Yiluo River is a major
tributary of Yellow River in the south side of the middle reaches. The vegetation in the drainage basin ecosystem of Yiluo
River has been heavily impacted by anthropogenic activities. In this research, we focused on the herb communities in
different habitats formed by different disturbance types and intensity along different environmental gradients in the drainage

area of Yiluo River. A field investigation was conducted in August and September of 2009, to acquire the alien species
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composition and distribution characteristics in different habitats, from three aspects, longitudinal gradient, transverse
gradient and the different alien species among different three types of habitat distribution pattern of the herb species. Using
community ecology techniques, 107 plots (20 mX20 m) were sampled. Each plot contains five 1 mX1 m quadrats located at
the four corners and the center of the plot. We recorded all the herb species present in the quadrats including the alien
species, as well as ecological conditions of the sampling sites. The results of this study show that; there were 27 alien
herbaceous species belonging to 15 families in the Yiluo River basin. Compositae, Amaranthaceae and Leguminosae were
the three main families, most of which were introduced by human intentionally. The distribution patterns of alien species
individuals of occurrence of the alien species in distribution patterns differed significantly among the different habitats, the
riparian habitat had the most alien species, while the woodland the farmland habitat had the least. Some of the alien species
were widely distributed in all the three habitats, such as Conyza Canadensis, Aster subulatus and Amaranthus retroflexus. We
used binomial regression to analysis the distribution patterns of the alien species along the longitudinal environmental
gradient. The pattern showed slightly declining curve shaped, the least in the montanic regions in upper reaches of the
river, then the hilly regions in middle reaches, and the most in the plains in the lower reaches. The upper reaches were
largely covered with natural vegetation of light anthropogenic disturbance and relatively less alien species; therefore the
distribution of a species was mainly constrained by its competence and dispersal ability, as well as habitat conditions. The
intensively farmed lower reaches were dominated by agricultural ecosystems; species compositions were simple but involved
the most alien species as a consequence of intense anthropogenic impact. The hilly transition zone of the middle reaches was
under moderate anthropogenic disturbance, covered with mixed communities of natural and artificial plant species, with a
relative high species diversity and more alien species. To sum up, the distribution patterns of herb alien species in the Yiluo

river basin was strongly influenced by both anthropogenic activities and physical environment.

Key Words: habitat; human activity; distribution patterns; alien herbaceous species; Yiluo River basin
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Fig.1 A topographic map of the Yiluo River basin
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F1 DR
Table 1 Geographical conditions of the sampling plots
e XX Hb S T3/ m 2353 i IR

No. Zoning Site Altitude Longitude Latitude Sampling type

1 TE WA 101 E113°03'30.3" N34°50"04.4" VAT A b Sil
2 W 104 E113°00'21.2" N34°47'40.2" VA e A H S
3 RBAK 106 E112°56'35.7" N34°44'02.4" T W A b Sil
4 &I A K 108 E112°55'43.8" N34°43'09.9" T e pedit| ISl
5 itk 109 E112°51'55.2" N34°42'33.2" T M A b Sil
6 T 110 E112°47'24.6" N34°42'18.5" T e bt R
7 B 111 E112°45'11.6" N34°42'38.4" T M A i
8 L 113 E112°41'35.3" N34°42'27.8" R R H S0
9 Jo pe 118 E112°37'48.9" N34°42'26.9" VA i A H b Sil)
10 rhiif SR 188 E112°13'11.2" N34°3220.6" TR e AR H b
11 Je Tk 210 E112°07'49.5" N34°31'24.3" VA W A H b Sit)
12 M 225 E112°04'35.7" N34°35'21.3" T Yl AR H N
13 HhIR 249 E111°55'44.9" N34°28'34.4" VA W pedit| b8
14 =% 269 E111°47'34.2" N34°25'40.2" T e AR H N
15 T 293 E112°42'36.2" N34°22'22.8" T] Y pedit| IS
16 Fiu 310 E111°38'25.6" N34°22'22.3" T] Y AR H pS:i
17 ok 345 E111°32'38.0" N34°21'19.2" T] Pl A R
18 X 375 E111°26'26.2" N34°19'31.1" TR Vb A H pS:i
19 fnbiid JARIRVE 528 E111°07'24.8" N34°05'45.0" T e AR H S0
20 b 547 E111°05'12.1" N34°04'04.2" T e AR H pS:i
21 g 560 E111°01'33.8" N34°01'34.3" T e AR H N
22 e 570 E110°59'26.9" N34°00"08.0" T e A H PS:i
23 Je5h 590 E110°55'58.0" N33°57'45.9" T e R H S
24 BEI 602 E110°52'55.3" N33°57'25.6" T e, A H S
25 ES'N 630 E110°48'09.5" N33°59'39.5" T e AR H N
26 R 650 E110°45'30.3" N33°59'51.2" T e b A H S
27 RA 695 E110°41'23.3" N34°00"10.5" T e AR H pS:i
28 AT 710 E110°38'25.5" N34°00"54.0" T e, e S
29 KRB 741 E110°31'38.6" N34°04'48.6" T A AR H
30 RH 765 E110°29'02.1" N34°05'06.8" T e, A
31 B 799 E110°29'48.9" N34°07'22.2" T e AR H
32 HASE 826 E110°19'40.1" N34°06'57.1" T e A
33 g 881 E110°12'07.2" N34°07'20.1" T e A H
34 TA 968 E110°03'09.1" N34°06'05.4" V] i A A
35 JE i 1013 E109°59'52.4" N34°08'37.8" T e, A H
36 12z 1055 E109°56'55.9" N34°09'04.0" V] b A
37 EHA 1107 £109°54'44.9" N34°10'43.1" T e, A H
38 L] 1165 E109°52'07.0" N34°11'18.7 V] b A
39 sl 1227 E109°19'11.7" N34°11'56.3" T e, e

o SHECHEBYE) CPEZGER) (CRTR 8RB SR A GRS 5455, 456 T B A
i (http://www.cvh.org.cn/cms/ ) SE5E LI A R SMK SEAKEY RIS, BEHCERE Hi R 27 MO E AR (% 2)
HBFFEXRS G
2.3 Bt

R T E AN AR TR R TSRS H R AT .
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Table 2 List of alien invasive plants in the watershed of the Yiluo River

Pl PR R A 31 A
Family name Species No. and species Origin Reasons of introduction
#F} Chenopodiaceae 1 313F Chenopodium ambrosioides F M TEGIA
R} Amaranthaceae 2 25 FEF R Alternanthera philoxeroides R SRR R
3 B Amaranthus retroflexus F FIREB S
4 M3k Amaranthus viridis Fe Pty TEIIA
5 HI 95 Amaranthus spinosus S HAAT LEBIA
R Rkl Phytolaccaceae 6 KM FTRE Phytolacca americana JeEM SIREZH
ZAER} Cruciferae 7 JLFEMATIE Leoidium virginicum Je3E TEIIA
P} Leguminosae 8 LHTE Medicago sativa (iR SRR R
9 P 7% Medicago polymopha Gzl S 5 P A
10 FIAEE AR Meliotus albus e NI A FIRMEGR
K&k #l Euphorbiaceae 11 K Ricinus communis JEM SRS R
Mt 328} Onagraceae 12 /MEIIBEE Gaura paryfloa e Gk
H3EF} Malvaceae 13 BF PGB Hibiscus trionum A TGN
14 TIJBR Abutilon theophrasti e SR ELT 4
BEX HRl Oxalidaceae 15 ZLAEREIK R Oxalis corymbosa i e SIRELE
BIEFE Umbelliferae 16 BFHARY N Daucus carota el SIREIEESIA
J#4ERL Convolvulaceae 17 224 Ipomoea hederacea SN AT SIRELE
18 224~ Ipomoea purpurea LA IR F
HiF} Solanaceae 19 B¢ % Datura stramonium EESYIIREY SIAEZH
% 2%} Scrophulariaceae 20 BEYELN Veronica polita [iR1A FNES
45%} Compositae 21 /NEEHE Conyza canadensis JeEM TEGIAS B RYBUEA
22 F L4 Conyza bonariensis B TEGIA
23 —4F3% Erigeron annuus HEVYE TEGIA
24 EEI4R5E Aster subulatus =l EEFIA
25 =M YAEF B Bidens pilosa e 22 TELIAD AR HUEA
RAE} Gramineae 26 WFHESZ Avena fatua T D, A b X GIRE (i
27 W55 Aegilops squarrosa [iR1A TEIIA
3 R

3.1 FRI NSRRI

i 2008 2009 A AKX AT AL ek S i 3 A 0 AR 5 SCHR A B, 025 8 52 D T A P ok A
FW) 15 BE27 Ff . AR SR G R M i 22, 00l 5 Bl 4 BRRT 3 B, o 18 Aok B OGN, o5 B A A
(4 67% ,HARAIRFAFYIR A TR VIS, 5IATT A BRI RIS I AN, ARY HuEA R

AW (R 2),

http ; //www.ecologica.cn



17 #5

Mizsr A PRETRIES R AR 7 Ak SR

5443

3.2 DRI AR FEAE WA 1] 3 A 4 )

iz T SR FERE Ty vh 0 B SE AR S 4 b, AR5
[B] &1 > Fp 22 5% AN 1. 3% ( Kruskal-Wallis test, chi-squared
=2.2449 df = 2, P = 0.3255) , HA5/ BRI 22 A B
2% (Wilcoxon test, P>0.05) (& 2), #5455 & EZH M
PE T LI T st S0 ok B o A de 22, HRE D7 ) 224k
R RE R,

AR SN ] 53 A (S [) AR B 8] ) A7 AE W I 22 5
(R 3) o ANTR)RR F2 225040 TR F v AROME N 3 1% sh it AT
Tt G /MBI BRRE B 58 50 F0 25 O3 7 R0 32 2
AT TR e A 4 2 R OR K AT A 5 2D AR TR
F B AR AR E A TR, Tk
TEURE M B S N T A AR bR ke, 48 S 4311 1T 1 4 55 A
P53 IS A ke o 2 A5 T B AT AR
L/ INTEE R — A T S A 5 Ml AT TR TR M 5 bR

50

. sl

10 -

HEE Importance value/%

b i) T i ARH
Woodland Floodland Farmland

B2 SMREAREVIEFZIREEESHIERERES T
Fig.2 Difference analysis of distribution patterns of alien herbs
transverse direction of the Yiluo River watershed

Pl IRAE R TR 301 5 S 43 (6, e T i 2k S v 2 5, o ]/
YORFME, BT AU 0 o e KA e/ ME, B RO R R, BAR

i, AU T PP g TR R0t BT R s e

R AEAERR 3 A F MR 4 K A — 8 3 A1

x3 FERURBIMSREREN AR ERES AR
Table 3 Comparison of alien invasive herbs distribution pattern in different habitats of the Yiluo river watershed

4 H Farmland TIHEHD Floodland AL Woodland

¥ Upper reaches AL EhN2E%E N — A HfE, —4E%
HiiF Middle reaches SR —AEE BN ER5E /N Ak — AR N LT AETEI B

“FUiE Lower reaches SOMETHE BT a0 T R B8 NEER INTETE SR BRI 2E AR 2T AR R

3.3 ORISR FAKL YN 53 A b )

TN AN [R) AR B2 T AR AT A m 6 BE (T e 1)) AR A A an &l 3,

(1) Ve AR B R AL i 2 2t 7= BT A b, SR B il AR B 2 0 T R85, o, A
fR s O - R T Yt DX T T B R 20 5 Bl 5856 )32 0 A A T ST e AR R N (36 3)

(2) ARHbA= 3 AR 1] -, SRR SRS T B 340 FE h Bl s iDL iR B iR/ M. H R
28 Z g AN R BUE L X, R R N T AR R A 404, LR 22 AR R A ( Pinus tabulaeformis) FT2H
B RAR AR I 55, X SR TR S5 A SRR R AR Y ity b B SRR S A K B O A i, bl N AR 2D 2 B
SPRTI I3 A1

(3) R HAELE Bl a4 Tl R AR [R], BIFE T i X i 22, e /D By oA ds Jmy o Hob Mt 1 A
M2 WP RS E T R
3.4 HAb A RS )R

WA REXS WL N 04T B 22 2E B 2 U K s A ) o3 B9 S0 SR Fh el A, ASOR] 3 iy DL AR 5 vp T LR 3 1) b
KR HFATIC R, 3R 3 AN T s B R 2 HUE AR R A TS SR B (R A R B R
G3ATAE R b i DI B (B A T S T e A T s S ity K /N2 ) 5 56 DN T B ) 22 23 A FE bR 40 %
HAHE RV BT 5 B SRR 2 AR AR BT b PRI T M AT A VDR AR VDA SN
4 Zr5ihe
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Fig.3 Variation of distribution patterns of alien herbs along the Yiluo River watershed
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