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tolerance related traits of maize inbred lines
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Abstract: The purpose of this paper is to explore the methods of drought tolerance evaluation and to make overall e-
valuation on the relationship between some agronomic traits as well as physiological indicators, such as photosynthesis,
and the drought tolerance of maize inbred lines cultivars. Principal Component Analysis(PCA) and Fuzzy Clustering( FC)
are used in the paper aimed at assessing the drought tolerance of 51 maize inbred lines cultivars based on some related
performance under the conditions of normal irrigation and drought stress. The result of PCA shows that 4 principal compo-
nents can represent 91.05% (the average between 2012TMC and 2012HT) information of the raw data of the traits relat-
ed to drought tolerance of maize inbred lines. According to FC, the drought tolerance of those 51 maize inbred lines culti-
vars can be divided into 4 parts, drought tolerance, moderate drought, moderate drought sensitive and drought sensitive.
Which could reflect the drought characteristics of the origins and planting areas of those cultivars. Among those cultivars,
the drought tolerance of H201 ,H21 and Ying 64 are better. Based on the above contents, it comes to a conclusion that it
is an effective way to comprehensively evaluate the drought tolerance of foxtail millet by Principal Component Analysis to-
gether with Fuzzy Clustering, which not only can avoid the bias and the instability of single factor analysis, but also bet-
ter reflect the relationship between different drought tolerance related traits and drought tolerance in maize inbred lines.

Keywords: maize inbred lines; agronomic trait; physiological indexes; drought tolerance; principal component

analysis; fuzzy clustering
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Fig.1 Precipitation distribution map maize inbred lines during the whole growing period
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Table 1  Eigenvectors and percentages of accumulated contribution of principal components
2012TMC 2012HT
PR Character CES I S PTT— MT1  W¥2  HT3 HT4
Component 1 Component 2 Component 3 Component 4 Component 1 Component 2 Component 3 Component 4
FRisr PH 0.2736 -0.1843  0.3926°  0.3985° | #k#5 PH 0.3024 0.2856  -0.4256"  0.1836
HifiE EH 0.1825 0.2514 -0.3871"  0.4123" | Ffis EH 0.2085 0.3247 0.4085°  0.3254
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IR R EE 1SG 0.3024 0.1085  0.4024*  0.1215 MR 1SG 0.3964*  0.3035 0.2417 0.4364"
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Fig.6  Order of drought tolerance value of different maize inbred lines
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Fig.7 Fuzzy clustering of maize inbred lines by WPGMA method based on drought-tolerance value
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