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Study on the Auxiliary Application of Weed Epidemic Analysis to Trace Soybean
Origin
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LONG Yang1
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Abstract; China is a major consumer of imported soybean, with a total of 908. 75 million t imported in the past 15 years. The
quality and the tax standard of soybean varies from countries makes adulteration profitable in global trade. So it is of great
significance for traceability technology. This study integrated and analyzed the data of weeds carried in imported soybean such
as species, intercepted frequency and country of origin from 2005 to 2019. Principal component analysis and cluster analysis
were used to extract principal components with a high cumulative contribution and to analyse whether there were geographical
differences between the various types of weeds. The result showed that, 981 weed species were screened from the imported
soybean from 2005 to 2019, including 251 species from a single source country. The contribution rate of the first two factors
extracted by principal component analysis was 95.41% , reflecting most of the information. The results of cluster analysis
showed that the top 100 weed species could be divided into three categories: General, South American and North American.
Part of the weed species had obvious regional characteristics in this study, such as Ipomoea purpurea and Abutilon theophrasti
were common in imported soybeans from South America and North America respectively. Therefore, the weeds data analysis
can be support to trace soybean origin, and provide reference to the commodity classification and attribute identification.
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Fig. 1 Soybean trade volume and weed carrying situation
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Table I Weed interception from a single source in major soybean exporting countries
= 5] il [ RIRVC Ve RS
Country Species Count Weed species
g . e Acalypha brachystachya Aeschynomene americana Arnica chamissonis
Brazil Achillea millefolium Antirrhinum majus Alopecurus pratensis %¢
EH 6 - Abelmoschus manihot Acalypha ostryifolia Anchusa azurea
United States Acacia glauca Agropyron cristatum Alnus sibirica %5
[oe] H2 42 4 - Arenaria serpyllifolia Centaurea benedicta Heliotropium europaeum
Argentina Artemisia annua Conium maculatum Consolida regalis %5
BRrE ¢ i3 Alopecurus arundinaceus Cyperus orthostachyus Polygonum plebeium
Uruguay i Ammi visnaga Vulpia myuros Ranunculus sceleratus
3 7 Erysimum x cheirt Cuscuta approximate Stellaria radians
Russia
I N
0 0 -
Canada
2.3 FERSHOEREERSTTH F2 ERHEETNER
NFFER G E O R g e s i R Table 2 Results of principal component analysis
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%ﬁ{%«%\ 7iﬁtﬁ)§ PCI & PC2 @E@{tm%ﬁﬁ%o [’j PC1 1. 51 72.47 72.47
S TR P 0 RS A 2 e B IR MR PC2 0.48 22.95 95. 41
g’%%%’f—%ﬁ - 72. 47% X PCl i 22‘ 95% X PC2 o PC3 0.05 2.48 97.90
PC4 0.02 1.12 99. 02
PCs 0.01 0.70 99.72
PC6 0.01 0.28 100. 00
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Table 3 Factor loading matrix of main component

in principal component analysis

[E % Country PC1 PC2

[ P4 Brazil 0. 811 0. 305

2 [H United States 0. 606 0. 705
FTHRAE Argentina 0. 848 0.436
537 <E Uruguay 0. 890 0.399
&2 1 Russia 0.079 0.256
Jn% K Canada 0.:517 0.730
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Table 4 Results of clustering analysis of the country characteristics of main weeds in imported soybean

251 s AR s> Class center
Category Species Weed species PCl1 PC2

I 63 Senna tora Ipomoea nil Sorghum x almum, 0.90487 0. 58700
Sorghum sudanense Paspalum plicatulum Commelina communis
Echinochloa colonum Alternanthera sessilis Galium aparine
Lolium perenne Digitaria ciliaris Phytolacca americana
Datura stramonium Hibiscus trionum Digitaria violascens
Amaranthus viridis Datura ferox Polygonum caespitosum
Rumex acetosa Panicum miliaceum Convolvulus arvensis
Panicum bisuleatum Cenchrus longispinus Panicum eapillare
Oryza sativa Plantago asiatica Brassica rapa
Rapistrum. rugosum Chenopodium serotinum Phalaris canariensis
Malva parviflora Thilaspt arvense Cenchrus tribuloides
Sesbania exaltata Amaranthus spinosus Ipomoea leptophylla
Polygonum aviculare Setaria geniculata Xanthium cavanillesii
Sesbania cannabina Amaranthus tricolor Amaranthus albus
Amaranthus palmeri Amaranthus graecizans Ipomoea triloba
Pennisetum glaveum Setaria glauca Bidens pilosa
Xanthium sibiricum Croton glandulosus Avena strigosa
Avena sativa Plantago lanceolata Brassica campestris
Anoda eristata Medicago lupulina Setaria lutescens
Amaranthus lividus Cardiospermum halicacabum Panicum dichotomiflorum
Commelina benghalensis Xanthium pensylvanicum Echinochloa crusgalli var. mitis

I 24 Ipomoea purpurea Hordeum vulgare Cenchrus spinifex 5. 13769 1. 07109
Avena fatua Xanthium spinosum Sorghum bicolor
Zea mays Sorghum halepense Chenopodium album

Sida spinosa
Bidens bipinnata
Triticum aestivum
Eriochloa villosa

Helianthus annuus

Ipomoea lacunose
Echinochloa crus-galli
Raphanus raphanistrum
Eleusine indica

Euphorbia dentata

Amaranthus retroflexus
Digitaria sanguinalis
Sida rhombifolia
Cenchrus echinatus

Euphorbia heterophylla
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Iir 14 Abutilon theophrasti Xanthium chinense Ambrosia artemisiifolia 0.36814 5.32799
Linum usitatissimum Setaria viridis Ambrosia trifida
Fallopia convolvulus Brassica rapa Malva pusilla
Persicaria maculosa Persicaria lapathifolia Persicaria pensylvanica
Linum usitatissimum Bassia scoparia
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