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Physiological and biochemical characteristics of epilithic
moss Homomallium simlaense ( Mitt.) Broth.
Mitt under high temperature and drought stress

Dang Cheng-Qiang, Li Zong-Feng, Chen Miao, Gao Ting,
Huang Hui-Min, Liu Jin-Chun, Tao Jian-Ping”
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Key Laboratory of Plant Ecology and Resources Research in Three Gorges Reservoir Region,
School of Life Science, Southwest University, Chongging 400715, China)
Abstract. Desert karst habitats are an important factor restricting the growth of karst plants.
High temperature and drought stress caused by extreme climatic events bring new challenges
to the adaptation of karst moss plants to environmental changes. In this study, we simulated
high temperature and drought stress experiments to investigate the physiological changes and
adaptability of epilithic moss ( Homomallium simlaense ( Mitt.) Broth. Mitt) under stress
conditions in the karst environment. Results showed that the physiological and biochemical
indices of H. simlaense exhibited significant positive correlations with the relative water content
in plants under high temperature and drought treatment. The MDA, osmotic adjustment
substances, and chlorophyll content decreased with decreasing moss water content and with
increasing temperature and drought treatment duration. However, H. simlaense maintained a
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higher soluble sugar concentration to maintain the balance of osmotic pressure. In addition, H.
simlaense also survived extreme drought and high temperature stress by decreasing
physiological activity and maintaining soluble sugar content within a certain range. At the same
time, the MDA content was at the lowest level. Restoring water after drought, the osmotic
adjustment substances and MDA contents were higher than that of plants under continual high
temperature and drought stress, and the photosynthetic capacity also recovered rapidly.
Results suggested that the adaptation of H. simlaense to drought and high temperature may be
closely related to increasing MDA content. Thus, H. simlaense showed resistance to high
temperature and drought stress partly due to its long-term residence in harsh Kkarst

environments.

Key words . Homomallium simlaense; Drought stress; High temperature stress; Physiological

adaptation; Karst
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Fig. 1 Relative water content in Homomallium simlaense shoots under different
temperature and drought conditions
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Table 1 Repeated measurement ANOVA on the physiological and biochemical characteristics of
H. simlaense under different temperature and drought conditions

R F Pro Ssu SPr MDA Chl

Factor P P P P P
IR AL R Temperature treatment
Tre 0.063 0.001 ** 0.001* 0.000 ** 0.600
Time 0.000 ** 0.000 ** 0.016" 0.001 ** 0.000 ™
Tre X time 0.132 0.003 * 0.159 0.000 ** 0.790
2403 Drought treatment
Tre 0.009 ™ 0.040" 0.063 0.522 0.001*
time 0.000 ™ 0.000 ** 0.000 ™ 0.001 ** 0.000 ™
Tre x time 0.001 ™ 0.009 ** 0.000 ™ 0.116 0.023*

e s 435K TE 0.05 F10.01 KPRy 57 i #1E. Pro: WZRR & 5 Ssu: AWM S & SPr. AIVAPEE 13 i ; MDA W /&
rim; Chl: MH&RE; Tre. RFEEHE; Time. AIFEHAIL; Tre x time: AR x A[REHRIL, FIFE,

Notes: * and = indicate significant differences at 0.01 and 0.05 level. Pro. Proline content; Ssu: Soluble sugar content; SPr. Sol-
uble protein content; MDA Malonaldehyde content; Chl; Chlorophyll content; Tre. Different treatments; Time: Different time
points; Tre x time. Different treatment x different time point. Same below.
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Different capital letters indicate significant differences between different time points under the same experimental conditions
(P <0.05), different lowercase letters indicate significant differences between different treatments at the same time point
(P < 0.05). Same below.

E2 ARBEMTEZGHTHIERHERESR, IAERENTTAEEERENIER
Fig. 2 Comparison of proline, soluble sugar, and soluble protein content in H. simlaense
shoots under different temperature and drought conditions
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Fig. 3 Comparison of malondialdehyde content in H. simlaense shoots under
different temperature and drought conditions
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Fig. 4 Comparison of chlorophyll content in H. simlaense shoots under different
temperature and drought conditions

®2 AREBREMTFRELETHIERFEEFESHENESKEEINEXER
Table 2 Correlation coefficients among physiological and biochemical characteristics in H. simlaense shoots and
relative water content in shoots under different temperature and drought conditions

s Pro Ssu SPr MDA Chl

Variables P P P P P
R AL P Temperature treatment
Wc 0.983* 0.826 0.958" 0.902 0.881
Pro 0.842 0.893 0.899 0.844
Ssu 0.748 0.986 " 0.685
SPr 0.793 0.609
MDA 0.634
TFE 4L Drought treatment
Wc 0.980" 0.990 ** 0.566 0.993** 0.676
Pro 0.982" 0.545 0.993 ** 0.535
Ssu 0.662 0.997 ** 0.589
SPr 0.608 0.121
MDA 0.584

. We, FHRAER &K,
Note; Wc, Relative water content in shoots.
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