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Physiological Characteristics of Early Spring Flowering Plants
under Northeast Forest

PAN Liben' YAN Xue® LIU Jia> WU Kexin' LIU Yang® LIU Shaochong™

(1. School of Forestry , Northeast Forestry University , Harbin = 150040 2. Key Laboratory of Forest Plant Ecology , Ministry of Education, Northeast
Forestry University, Harbin = 150040; 3. China Forest Museum, Harbin  150040)

Abstract In order to explore the flowering strategies of early spring flowering plants at low temperatures , five
early spring flowering plants and five non-early spring flowering plants were collected, and the endogenous
hormones and secondary metabolites between early spring flowering plants and non-early spring flowering plants
were analyzed by high performance liquid chromatography-mass spectrometry and metabolomics. The results
showed that the content of auxin (IAA) and zeatin (ZT) in early spring flowering plants were significantly lower
than that in non-early spring flowering plants, while gibberellin (GA,) and abscisic acid (ABA) were
significantly higher than that in non-early spring flowering plants, indicated that GA; and ABA might play a
regulatory role in promoting the flowering process of early spring plants. In the secondary metabolites, L-
phenylalanine, the precursor of phenolic metabolites, was usually higher in non-early spring flowering plants

than in early spring flowering plants. In addition, there were C6C1 phenolic compounds, including vanillic
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acid, syringic acid and protocatechuic acid; C6C3 phenolic compounds, including ferulic acid, chlorogenic

acid and caffeic acid; Flavonoids, including apigenin, genistein, hesperidin, chrysin and galangin, were

generally higher in non-early spring flowering plants than in early spring flowering plants. The changes of these

secondary metabolites might be due to a large amount of material loss caused by the flowering process of

flowering plants in early spring, which reduced the level of secondary metabolism. The results showed that

endogenous plant hormones and secondary metabolites regulated the physiological process of flowering plants in

early spring, and laid a foundation for further understanding the flowering process of plants under low

temperatures.
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Fig.1 The ratio of other hormones to ABA in early spring flowering plants and non-early spring flowering plants
1. Adonis amurensis; 2. Anemone amurensis; 3. Fritillaria ussuriensis; 4. Smilacina japonica; 5. Gagea lutea; 6. Aquilegia viridifloras 7. Cimicifuga
Joetida ; 8. Aconitum carmichaeli; 9.Veratrum nigrum; 10.Lilium distichum ; Different small letters indicate the significant difference between early
spring flowering plants (P<0.05) ; Different capital letters indicate the significant difference between non early spring flowering plants (P<0.05) ;

* indicates the difference between early spring flowering plants and non-early spring flowering plants (P<0.05) , ** indicates the extremely signifi-

cant difference between groups (P<0.01),ns indicates that there is no significant difference between the two groups ; The same as below
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Fig.2 The ratio of other hormones to GA, in early spring flowering plants and non-early spring flowering plants
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Fig.3 The ratio of other hormones to IAA in early spring flowering plants and non-early spring flowering plants
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Fig.4 The ratio of other hormones to ZT in early spring flowering plants and non-early spring flowering plants
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Table 1 Basic information of target metabolites based on LC-MS
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Fig.5 Hierarchical cluster analysis of phenolic compounds in two types of plant leaves
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