
Plants 2019, 8, x FOR PEER REVIEW 3 of 17 

 

 
 

 
Figure 1. Growth performances of two wheat genotypes under control and drought stress conditions 
at the seedling stage. A, the two wheat genotypes exhibited morphological differences after seven 
days treatment with 20% PEG. B, growth parameters of two wheat genotypes. CK1:YN211 under 
normal conditions, T1: YN211 under drought treatment, CK2:HX10 under normal conditions, T2: 
HX10 under drought treatment. Asterisk (*) and double asterisk (**) indicate significant (p < 0.05) and 
highly significant (p < 0.01) differences between controls and treatments, respectively. 

2.2. Metabolite Profile under Drought Stress 

2.2.1. Principal Component Analysis of Metabolites Profiles 

A total of 691 peaks were detected, of which 175 were identified as known metabolites, and the 
remaining peaks were unknown metabolites. The identified metabolites include amino acids, organic 
acids, sugars, polyamines, nitrogenous compounds, and polyphenols. 

Principle components analysis (PCA) was performed to evaluate the repeatability and stability 
of the metabolic profiles from the UPLC-MS and compare the similarities and differences among all 
samples. Figure 2 showed that for both the electron spray ionization (ESI) models, ESI (-) and ESI (+), 
samples including the quality control (QC) samples were clearly divided into five groups, and 
samples from the same genotypes and treatments were grouped together, demonstrating the high 
quality of the data. This result indicated that drought stress and wheat genotypes had a combinatory 


