Selection for Cold Tolerance of Casuarinas in China
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Abstract

Selection and breeding of Casuarina cunninghamiana, C. equisetifolia and C. glauca for
cold tolerance by inoculation of mycorrhizal fungi (MF) and molecular biotechnology
were conducted under glasshouses and field conditions. Physiological and biochemical
response traits and gene selection and expression under cold treatments could explain
behind molecular mechanism cold tolerance. Key results are as follows:
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Field introduction trials carried out around Hangzhou Bay of Zhejiang identified
strongly cold-tolerant clones of C. glauca which could survive low temperature
stress at -5 °C. For propagation of the selected C. glauca clones, young branchlet
characteristics, substrate ratio, moisture and temperature were determined.
Percentage of rooted cuttings reached 90%.

Branchlets of C. cunninghamiana, C. equisetifolia and C. glauca, were tested for
electrical conductivity and percentage of electrolyte leakage traits under cold
treatments. The relative conductivity, the soluble protein content, MDA content
and SOD activity can be used as basic indices for the identification and selection of
cold tolerance.

C. equisetifolia seedlings inoculated with different MF in glasshouse and cut
branchlets under low temperature stress were studied. Results showed that some
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treatments inoculated with MF in combination with appropriate low temperature
stress could significantly improve the protection of enzyme activity, reduce cell
membrane permeability and MDA content to increase their cold resistance. No
mycorrhizal fungal treatments could promote cold tolerance.

To understand the gene expression and molecular mechanism of cold tolerance,
selected C. cunninghamiana clones from Hanzhong, Shanxi (33° 20’N) were exposed
to extreme cold temperature (-5 to -10 °C) to study transcriptome which would
include relative cold genes. Illumina Solexa sequencing technology was used to
obtain the cold genes which were designed for their primers for RT-PCR and real-
time quantitative PCR tests to obtain the differential expression of the cold gene

sequences.



