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Construction of the ecological risk assessment
system for bioenergy grasses
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(1. College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha 410128, China;
2. Hunan Engineering Laboratory of Miscanthus Ecological Applications, Changsha 410128, China)

Abstract The aim of this study was to construct a dedicate ecological risk assessment (ERA) system for bioenergy
grasses. The ERA system constructed in this study was composed by 33 questions related to ecological risk traits
screened by literature and expert consultations. The trait’ s scoring process was calculated using the yaahp 10. 1
software by analytic hierarchy process (AHP) method. Additionally, 10 tall herbaceous species, whose ecological
risks were already defined, were used to test the accuracy of the ERA system. The results showed that the ERA system
could accurately confirm the ecological risk of the evaluated plants. Based on the accuracy testing results,
classification of the different ecological risk levels for our ERA system was conducted. The results were as following:
species with the ERA score higher than 74.5 were defined as the species with high invasion risk (named ‘Rejection”) ;
species with the scores of 54.5-74.5 were defined as uncertain ecological risk, which need further evaluation (named
‘Evaluate’) ; species with the scores lower than 54.5 were defined as the ecological safe plants (named ‘Accept’).
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Table 1 Definition of the scores used to express the

relative importance of the compared traits
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Fig. 1 The hierarchy model of ecological risk assessment system for bioenergy grasse
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Table 2 Weighting results of the traits used to construct

the ecological risk assessment system
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Table 3 The ecological risk assessment system for bioenergy grasses
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Table 4 Ecological risk scores of the 10 tall herbaceous species calculated by the present study-built ERA system

FFe Yy 45 Yy b 24 % BT 4 AL A E
Serial number Invasion level Species name Latin name Assessment score
1 1 (=g Sorghumhalepense (L. ) Pers. 85.0
2 1 A Lolium temulentum L. 77.5
3 1 H AR KL Spartina alterni flora Loisel 77.0
4 I 8 ) Cenchrus echinatus L. 74.5
5 1 i HL 7R Panicum repens L. 73.5
6 Il By e 7 Avena fatua L. 72.5
7 Il DR Sorghumsudanense (Piper)Stap [ 60.5
8 To XS = Sorghum bicolor (L. ) Moench 54.0
9 o 54 HE Saccharum of ficinarum 50.5
10 To KBS ToK Zea mays L. 47.5
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Table 5 Definition of the ecological risk level for the present study-built ERA system
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