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Correlation between soluble sugar and tolerance to drought stress of
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Abstract: [Objective] The changes of water loss status, soluble sugar content and relative enzyme gene
expression in related glyco metabolism signal pathway of cassava stem under different storage temperature and

time were studied, and the correlation between trehalose content and water loss rate of cassava stem was
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analyzed. [ Method] The stem of ‘cassava 60444’ was used as the experimental material. The stem was stored
under low temperature of (20+2)°C and normal temperature of (36+2)°C for 0-30 d after harvest. The water loss
status and soluble sugar content were determined, the change of related enzyme gene expression in the signal
pathway of sugar metabolism was analyzed by real-time fluorescence quantification PCR, and the correlation
between trehalose content and water loss rate of cassava stem was analyzed by Pearson method. [Result] The
water loss rates of cassava stem in low temperature storage group at 10, 20, 30 d were significantly lower than
those in normal temperature storage group (P<0.01). The trehalose contents of cassava stems under low and
normal temperature storage overall increased to different degrees with the extension of storage time, and the
content of low temperature storage group was significantly lower than that of normal temperature storage group
at 10, 20, 30 d (P<0.05). The contents of sucrose, glucose, fructose and maltose in low and normal temperature
storage groups all showed a decreasing trend with storage time. Correlation analysis showed that there was a
strong linear correlation between trehalose content and water loss rate in low and normal temperature storage
groups, and there was significant difference in the regression equations between the two storage groups with the
smaller correlation coefficient under low temperature storage. Real-time quantitative PCR analysis showed that
the expression of glycolysis related genes increased under low and normal temperature for 1030 d, most related
genes in low temperature storage group had lower expression level, and the expression of trehalose-6-phosphate
synthase gene (METPS-1) at 10, 20, 30 d was significantly low than that in normal temperature storage group
(P<0.05). [Conclusion] Low temperature storage of cassava stem contributes to retaining water, slowing down
glycolysis rate and prolonging storage time. There is a strong correlation between trehalose and water loss stress
of cassava stem, and the increase of trehalose content is helpful to improve the water retention capacity of

cassava stem.

Key words: Cassava stem; Low temperature storage; Trehalose; Soluble sugar; Trehalose-6-phosphate synthase
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Table 1 Primer sequence
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Name Gene ID Forward primer (5'—3") Reverse primer (5'—3)
MeActin Manes.12G150600 TGATGAGTCTGGTCCATCCA CCTCCTACGACCCAATCTCA
MeTPS-1 Manes.05G087900 TATTGTCAGTGGGAGGGGGA GCCATACCAGAGCACTCTCC
MeTPS-2 Manes.01G198900 AGGAGAGTGCATTGGTGTGG CAACAATATGTTGGCCCCGC
MeTPS-3 Manes.16G042700 CGCTGCTGAACATGGCTATT TCAGCATCCCTATGATGCCA
6T R S W Wl Manes.05G021200 ACCTAAACACCACCGACCTC TGAACTGTGGGCTTGGAGAG
6-Phosphofructokinase
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Phosphoglucomutase
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“Hx” and “***” jndicate significant differences between low
temperature storage group and normal temperature storage group at the same
time at P<0.01 and P<0.001 levels respectively (7 test)
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Fig. 1 Water loss rate of cassava stem reposited under low
temperature and normal temperature
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Fig.2 Changes of soluble sugar contents in cassava stems stored under low and normal temperature for 0-30 d
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Fig. 3 Proportion of each soluble sugar component in cassava stem stored under low and normal temperature for 0-30 d
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water loss rate of cassava stem stored under low
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Fig. 6 Relative expression levels of some genes in 7PS gene family in cassava stems stored under low and normal

temperature for 0-30 d
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