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Species and community structure of weeds in potato
filed in Ningxia province

WANG Xigang, GUO Chengjin, SHEN Ruiqing

(Institute of Plant Protection , Ningxia Academy of Agriculture and Forestry Sciences ,

Ningxia Key Laboratory of Plant Disease and Pest Control . Yinchuan 750002, China)

Abstract In order to clarify the occurrence and community characteristics of weeds in potato fields in Ningxia,
weed species and the community were investigated using sampling methods of inverted W-pattern in potato fields,
and then the species diversity was analyzed. The results showed that 71 weed species, which belong to 22 families
and 56 genera, existed in potato fields in Ningxia. Compositae, Gramineae and Chenopodiaceae are primary fami-
lies, with Echinochloa crusgalli , Chenopodium glaucum , Setaria viridis and Amaranthus retroflexus as dominate
species in Ningxia. Analysis on the diversity of weed distribution showed that species richness of weeds in Pengy-
ang county were highest with 39 species, with the Shannon-Wiener index of 2. 23, the Pielou index of 0.61 and the
Simpson index of 0.86. The structure of weed community in Ningxia could be categorized into three groups. The
first group contained weed species form the loess hilly and gully region and the wet zone of Liupan mountain, the
second group contained Yan, Tong and Xiangshan semi-desert area, and the third group contained Yinchuan plain
yellow irrigation area. Integrated analysis implied that structure and moisture of soil were the main ecological fac-
tors to affect the characterization of weed communities in potato fields in Ningxia.

Key words potato; weed species; community structure; species diversity; cluster analysis
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Fig. 1 Weed species in potato fields in Ningxia province
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positae, g 17 FpZi , fIFEH AT Taraxacum mongoli-
cum G Artemisia mongolica B AL Artemisia an-
nua JiEBAL Inula japonica 45 H- Xanthium sibiricum .
FE & 3E Picris hieracioides . §i) JL3¢ Cirsium seto-
sum 1 i o Sonchus oleraceus #i Cirsium ja poni-
cum A-3% Arctium lappa FLE Mulgedium tatari-
cum BIRZEM A Heteropappus altaicus T fp
Tnula salsoloides . Y. Artemisia argyi , PHEI/NE
J2 Ixeridium chinense A AN Taraxacum bore-
alisinense \ZH|JHE NP Taraxacum dissectum 5 4%
BB 23, 9400, EE AR FIEM X Z AT
B B KA ARAEL Gramineae, £ 12 Ffi %
L AFE ML Echinochloa crusgalli 410 % Eleusine
indica . 77 %5 Phragmites australis ., B 3 F Avena
Sfatua I B ¥ Setaria viridis . 4 0 11 & ¥ Setaria
glauca T3 Calamagrostis epigeios WhF Puccinel-

lia distans & 52 ¥ Puccinellia tenui flora . 5y J¥ Digi-
taria sanguinalis 5L Chloris virgata 3K Triarrhe-
na sacchari flora , (52555 B 16. 90%, FE/0 40 T
[AlCo B PG B i L R B 45 B2 Chenopodi-
aceae 7 1, B 3G K 2428 Chenopodium glaucum ., H|
#2 Chenopodium aristatum . /N8E Chenopodium se-
rotinum \ & Chenopodium album . & 3% Salsola
collina Mk Kochia scoparia JEE Suaeda glauca /5
R BB 9. 860, FEAMA TG B R B 415
8 I EL A TRL Leguminosae 3 F (45 H 5 Gly-
cyrrhiza uralensis 35 5. Sphaerophysa salsula B K
5. Glycine soja » A4 BEHY 4. 2300 FEIp A TLL
FEEX OB CEP B e R Convolvulaceae 3 Fir,
BIFE 38 22 F Cuscuta chinensis . H e £ Convoloulus
arvensis FIWitE Calystegia hederacea , 5 225 BB
4. 2300, FEA A Tl JEE WO B LSRR X
it £ %5 ; ZRL Polygonaceae 4 fift, 4 & % Po-
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lygonum aviculare . FRFE Rumex acetosa \ V9 F| I
& Polygonum sibiricum R 2 Polygonum lapa-
thi folium 5 225 BB 5. 63%  FEMA0 T el 0H
Tt B R U LS5 i 26 B Malvaceae 3 4 45 B 74
JRE Hibiscus trionum | 16 Bk Abutilon theophrasti | %<
% Malva verticillata , /5 22 5 R 4. 23%, EBL 4y
A LIS M X 2 BB R IR B 5% 546
Cruciferae 4 Fi, f0$5 I 17 3% Lepidium apetalum , 3%
Capsella bursa-pastoris FEUE; Descurainia sophia X
1E3% Rorippa globosa s 5 225 BN 5. 63%, FH4)
A5 T b 82 P B 565 D0 R} Amaranthaceae 2 Fi, G 45
SR Amaranthus retro flexus FHk W A. lividus,
R 2. 8200 M TSR X LB
W B4 F Bl Solanaceae 2 Ff, £ 35 b 2% Solanum
nigrum FE e % Datura stramonium , 5 22 5 25
2. 8200, FE AT T IR N DX 74 3 B4 ZEHT R Plan-
taginaceae 2 1, W35 ZE /) Plantago asiatica FEZEHI
P. depressa, {5 35 BB 2. 82%  FE /A T3 I

B BEE R 2B SE; B RA Ranunculaceae 2 Fifr,
BIFETE BB Leptopyrum fumarioides F1HE 465k 2R 3%
Clematis intricata » 55223 BMEY 2. 82% , &= X Y 4H 4y
fii s 22 B B} Boraginaceae 1 flt, [t #13¢€ Trigonotis
peduncularis ; JETE R} Labiatae 1 ft, & 35 8 Lami-
um amplexicaule ; 515 Ui £} Portulacaceae 1 Fir, 5
$#i6 Portulaca oleracea ; p 5.8 Rubiaceae 1 1, J%
R Galiun aparine s B EEFR} Asclepiadaceae 1 Ff1, %5
ke Cynanchum chinense ; R F} Equisetaceae 1 Fifr,
[)3f] Equisetum arvense ; 3222} Zygophyllaceae 1 fifr,
w2l Tribulus terrester ; Z 2B} Scrophulariaceae 1 fifr,
R Lancea tibetica ; EFF Euphorbiaceae 1 Ft, #
i3 Euphorbia humi fusa ; %7558} Rosaceae 1 1, 8 K ZE
B3% Potentilla supina 4355 2435 MR 1. 41%,
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Z N T H D E M ) AR R XA
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Table 1

Relative abundance of weeds in potato fields in Ningxia province

BT KR

SR B ARX I RU FIXEE RD FAXAA RE A7 2 RA

ﬁfgﬁ]% The number of samples The total Field Relative Relative Relative Relative
Weed species .. ) . . .
appearing in the field number number uniformity density frequency abundance
8 Echinochloa crusgalli 2 241 40 429 301 14. 99 24. 74 10. 57 16. 77
W EEL Setaria viridis 2 153 19 713 286 14. 40 12. 07 10. 05 12. 17
B Eleusine indica 570 927 54 3. 81 0. 57 1. 90 2.09
FLE Mulgedium tataricum 1052 9853 193 7.03 6. 03 6.78 6. 61
WA Taraxacum mongolicum 580 376 91 3.88 0.23 3. 20 2.44
AL/ NESE Treridium chinense 154 253 78 1. 03 0. 15 2.74 1. 31
T3 Sonchus oleraceus 108 982 54 0.72 0. 60 1. 90 1. 07
K232 Chenopodium glaucum 2072 37 905 281 13. 86 23. 20 9. 87 15. 64
B E3K Salsola collina 544 987 48 3. 64 0. 60 1. 69 1. 98
INEE Chenopodium serotinum 85 735 56 0. 57 0. 45 1. 97 1. 00
i & Polygonum aviculare 797 7 550 145 &), 29 4.62 5.09 5. 00
BRI Rumex acetosa 469 1164 99 3. 14 0.71 3.48 2. 44
TR Polygonum lapathi folium 782 770 21 5. 23 0. 47 0. 74 2.15
AW, Amaranthus retro flexus 1444 25 371 294 9. 66 15.53 10. 33 11. 84
FIWiAE Calystegia hederacea 1018 9 684 160 6. 81 5.93 5. 62 6. 12
22 Cuscuta chinensis 68 712 60 0. 45 0. 44 2. 11 1. 00
H¥E Glycyrrhiza uralensis 216 646 72 1. 44 0. 40 2.53 1. 46
$EZE Tribulus terrester 98 385 71 0. 66 0. 24 2. 49 1. 13
50 Portulaca oleracea 658 712 108 4. 40 0. 44 3.79 2.88

D) RAPEFAAX 2 AL 1. 0 DLERYZRRE,

Weeds with an overall relative abundance over 1. 0 are listed in the table,
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SFERXAHX 20 5. 25, FE B X AN 2 R 1. 25,
TR B X P L2 B B R B e LA R L
TSRz M RS B By SOAS 0 KSR A R AT A R
KT AR 40 A s AN 22 BE 3 43 ) o 12, 54,15, 54,
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Table 2 Relative abundance of main weeds in potato fields in different areas of Ningxia province

X ES X PR ZHE BREE BREE FEE PECkK EofE il 4K BRK PP R 44
Weed species Yuanzhou  Xiji Pengyang Jingyuan Longde Haiyuan Shapotou Tongxin  Yanchi Hongsibu Huinong Pingluo Overall
Segeit . 12. 54 8. 83 13. 36 4,77 4.43 6. 59 6. 30 8.51 5.47 8.75 5. 60 5. 85 7.58
Amaranthus retro flexus
kel . 5.85 5. 06 6. 75 &, 65 3.32 2.18 0. 86 1. 16 0. 44 1. 15 0. 58 0. 00 2.58
Polygonum aviculare
PRI . i
2.44 4,26 3.45 4. 56 1. 25 1. 43 0.23 0. 34 0.13 0.12 0. 00 0.11 1.53
Rumex acetosa
Bt -
. . 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 1. 00 1. 25 2 32 By, 25 1. 25 1.32 1.03
Cuscuta chinensis
{T@Eﬂi . 14. 66 13.78 20.91 9. 45 7.74 14. 81 1. 68 3.46 3.98 4.25 2.24 4. 14 8.43
Calystegia hederacea
%
77(-35% . 15. 54 8. 83 17. 36 5. 77 5.43 8.59 7.30 5.51 6. 49 9.75 5. 60 6. 85 8.59
Chenopodium glaucum
INEE
y . . 1. 23 1.23 0.31 1. 30 0. 24 1. 64 1.10 1. 00 0. 89 1.01 1.02 1.03 1. 00
Chenopodium serotinum
IEEE 0 o . - . -
. 2.01 3.23 2.21 1.23 1.01 1.14 0. 56 1.01 1.23 1.02 0. 56 0.10 1. 28
Salsola collina
S 0. 89 0.23 1.21 0. 54 1. 12 1. 23 0.23 1. 21 & 25 2. 89 1. 26 3.21 1. 44
Portulaca oleracea
FilZE -
N . . 0. 62 0. 32 0. 89 0.10 0. 56 1. 10 1. 21 1. 01 1. 21 2.95 1. 21 0. 89 1.01
Chenopodium aristatum
S
LKA . 4. 26 3. 64 5.23 2.32 3.89 3.21 1.23 1.32 1. 43 1.01 1.01 1.02 2. 46
Tarazxacum mongolicum
B . . 6. 23 3.69 7.21 3.21 4. 56 5.21 3 23 1.32 1.01 3.21 3. 26 4. 56 3.89
Mulgedium tataricum
E‘TE% 1. 23 1. 01 2.21 0. 89 1. 23 1. 21 1. 00 1. 23 0.23 1. 15 1. 54 1. 34 1.19
Sonchus oleraceus
A |\
EP*./J\.'H)\ . 1.21 1. 31 2.12 0. 29 1.12 1. 56 0. 89 1.01 0.21 1.10 1.23 1. 25 1.11
Izeridium chinense
i . X 16. 66 9.79 18. 51 10. 55 13.74 16. 31 10. 68 9. 46 8.98 10. 54 7.37 6.54 11.59
Echinochloa crusgalli
THJ]#" L. 0. 23 0. 05 0.21 0.23 0. 27 0. 89 3.01 3.21 2. 36 1. 56 1. 25 1. 54 1. 23
Eleusine indica
%ﬂ%ﬁ L 12. 64 9.73 11. 31 7.97 10. 40 9.59 8.30 9.51 8. 47 10. 75 9. 60 7.85 9. 68
Setaria viridis
1) RIS XS Z EEAE 1. 0 Lh B ZREL,
Weeds with an overall relative abundance over 1. 0 are listed in the table.
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Table 3 Diversity of weed community in potato fields among different regions

Hi X YyFhEE Simpson F54( Shannon-Wiener $5%% Pielou $5%%

Region Species richness Simpson index Shannon-Wiener index Pielou index
JE M X Yuanzhou 37 0. 82 2. 02 0. 56
P H Xiji 38 0. 83 2.01 0.55
¥ HE Pengyang 39 0. 86 2.23 0. 61
wIRE Jingyuan 35 0.78 1. 99 0. 56
[&f%E H. Longde 33 0. 74 1.79 0. 51
¥ )5 E. Haiyuan 27 0. 81 1. 86 0. 56
P33k X Shapotou 14 0. 68 1.32 0.50
[f).0> 8 Tongxin 17 0. 69 1. 38 0.49
i B Yanchi 21 0.75 1.73 0. 57
2155 #%X. Hongsibu 29 0.76 1. 83 0. 54
H & X Huinong 19 0. 74 1.76 0. 60
S HL Pingluo 18 0. 74 1. 69 0. 59
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Fig. 2 Hierarchical cluster analysis of weed

community in potato fields in Ningxia
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