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Sugar accumulation and desiccation tolerance in Mosses from different habitats
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Abstract: Mosses have high tolerance to desiccation and freezing. It is known that sugar
accumulation enhance freezing tolerance. This study investigated the relation of sugar
concentration to the desiccation tolerance. For this purpose, we used each 2 species from dry
habitats (Hedwigia ciliata and Eurohypnum leptothallum) and wet habitats (Rhynchostegium
riparioides and Plagiomnium vesicatum). Desiccation tolerance was represented as survival
ratio after slow or fast desiccation. The survival ratio was determined by the method of using
electrolyte leakage. After slow desiccation and under wet condition (control experiment), the
sugar content of mosses was analyzed by HPLC. The mosses from dry habitats maintained
high survival ratio after either slow or fast desiccation, whereas mosses from wet habitats
showed relative low ratio after fast desiccation. The survival ratio of the mosses after fast
desiccation corresponded not to one kind of sugar amount but also to the total sugar amount.
Sucrose was the major sugar in all mosses. We have previously thought the large amount of
one trisaccharide protect against desiccation in Bryum argenteum. However, the present data
suggest the possibility that both sucrose and trisaccharide play the role of protectant.
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Table 1. Survival ratio of 4 mosses after fast-dry and

slow-dry
Species (% of survival under wet condition)
Fast-dry Slow-dry
H. ciliata 84 £2.2 97 £1.5
E. leptothallum 84 4+4.2 99 +2.5
R. riparioides 17 +£2.6 75 +£0.2
P. vesicatum 36 +10.3 84 +4.8

The values are means of three replicates + SD.

Table 2. Sugar composition of 4 mosses

Species (% of total sugars by weight)
Sucrose  trisaccharide X others
H. ciliata 82.6 £1.7 7.9 0.1 9.4+1.6
E. leptothallum 92.3+0.8 2.0+0.8 5.7+lL.5
R. riparioides 74.6 £3.1 7.4+£2.5 18 £3.5
P. vesicatum 66.4 £9.9 19.4 £7.9 14.2 £2.2

The values are means of sugar contents under wet
condition and after slow desiccation for 1, 3, 5, 7 days +
SD.
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8 H. cliata Figure 1. Sugar concentrations

under wet condition and after
@ E. leptothallum slow desiccation for 3 days. Each
@ R riparioides total bar indicates the total
amount of  sucrose and
trisaccharide =~ X. Each  bar

represents mean of 3 replicates.

B P. vesicatum

Error bars are SD.
* X: trisaccharide X
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