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Effects of light intensity on physiological characteristics and
regenerative capacity of desiccation-tolerant
mosses after air-dry storage
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Abstract: [Objective] This study investigated the effects of different light intensities on physiological
characteristics and vegetative propagation of desiccation-tolerant mosses after storage to provide theoretical
foundation for vegetative propagation and artificial cultivation of desiccation-tolerant mosses. [ Method]
Three dominant species of common desiccation-tolerant mosses in the Loess hilly region of China,including
Barbula unguiculata » Did ymodon vinealis and Didymodon tectorum , were collected and stored at three

light intensity gradients in a dry environment for 89 days. The three light intensity gradients were 0 Ix

(ks H D 2018-03-29

CEETAT EFH ARSI (41571268,41271298)

(BRI SEIIMC1992—) Lo N VRSN L, 8 IS 25 B 2 5 AR

Gl fefE 4] B Aebs (1971 —) e R R BN BIF 5 B3 e e i 2 0 A 0 2 o M0 a0 HC P S D BRI

E-mail: zyunge(@ms. iswec. ac. cn



5% 53 IHIR L G5 ARAF R T T T 8 A BRR 1 15 78 F7 S AE A R ) 111

(shading,1.0),20 Ix (away from light,1.0) and 4 000 Ix (in greenhouse, [.2). The physiological indices
(contents of chlorophyll, soluble sugar,soluble protein and malondialdehyde) and germination parameters
(gametophyte germination percentage,gametophyte increment and gametophyte vigor index) of moss ga-
metophytes were investigated before and after storage to determine the effects of different light intensities
on the physiological characteristics and vegetative propagation of desiccation-tolerant mosses after storage.
[Result] Except for chlorophyll contents of D. vinealis and D. tectorum and soluble sugar contents of D.
tectorum in 1.0 and L2 treatments,all physiological indices of the three mosses at each light intensity after
storage were higher than before storage. When light intensity increased, chlorophyll contents of D. vinea-
lis and D. tectorum generally decreased,while contents of B. unguiculata increased at first and decreased
thereafter. The soluble sugar content of B. unguiculata decreased with increasing light intensity, while
content of D. tectorum increased at first and then decreased. The soluble sugar content of D. winealis
showed no significant difference among light intensities. The soluble protein content of B. unguiculata and
D. tectorum continuously increased when the light intensity increased, while that of D. tectorum increased at
first followed by decrease. The malondialdehyde contents of B. unguiculata and D. tectorum increased first-
ly and then decreased with increasing light intensity, whereas that of D. vinealis had an opposite trend.
When light intensity increased, the germination parameters of B. unguiculata increased, while that of D.
tectorum decreased. There were no significant differences in germination parameters among the light inten-
sities in D. vinealis. Gametophyte germination percentage was significantly positively correlated with chlo-
rophyll content (P<C0. 05) and soluble protein content (P<C0. 01),while gametophyte increment was sig-
nificantly negatively correlated with soluble sugar content (P<C0. 01). These correlations indicate changes
in contents of chlorophyll,soluble sugar and soluble protein had significant effect on vegetative propagation
of mosses after rehydration. [Conclusion]) Light intensity had significant effect on membrane permeability
of mosses and caused significant changes in physiological characteristics and vegetative propagation capacity
of mosses during long-term dry. The adaptive storage light intensity of desiccation-tolerant mosses varied
with species.
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Fig. 1 Physiological characteristics of the three moss species before storage and after 89 d dry period at three light intensities
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Fig.2 Vegetative propagation of the three moss species before storage and after the

89 d dry period at three light intensities
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Table 1 Gametophyte vigor index of the three mosses at different treatments
Kb FR Treatment O # B, unguiculata X #E D, vinealis I XTG#EE D, tectorum
PRE 1.2840.15 a 1.8240.40 a 2.337£0.05 a
LO 0.3540.04 b 1.234+0.12 b 2.52740.25 a
L1 0.99£0.15 a 1.334£0.07 b 2.36£0.10 a
L2 1.1340.21 a 1.4140.18 ab 1.0540.26 b

W B AP bR 22 7 [ 5B IS A5 A ) /N G 57 B R[] — B b 25 Ak B3I 2% 53 1 3% (P<<0. 05) . PRE.fRAFHI;1L0. 0 Ix;L1. 20
Ix;1L2.4 000 Ix,
Note:Data were “means® SE”. Different lowercase letters in the same line indicate significant differences (P<C0. 05) among treatments for

same species. PRE. Before storage; L0. 0 1x;L1. 20 1x;1.2. 4 000 Ix.
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Table 2 Correlation coefficients among physiological indices and germination parameters of mosses in different treatments

A i M2k R ] AT R R [ERENIYoE FiC 7 A 8 Jon Ak
Variables Chlorophyll Sugar Protein MDA Germination Increment
n] 5 PEE Sugar 0.722**
WM i Protein 0.343" 0.522**
N MDA 0. 206 0.310 0.517~**
B F &1 & % Germination 0.443" 0.138 0.460" * 0.154
B T4 3% i 4 Increment —0.290 —0.668"* —0.108 0. 005 0.505* *
il PR IE hdE % VI —0.076 —0.326 0.191 0. 225 0.689"* 0.964 "~
B 0 BRI BB B K (P<0.05) . % x R HIK S 8 % K- (P<0.0D),
Note: * indicates significant correlation (P<C0.05), * * indicates very significant correlation (P<Z0.01).
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