541 B 4 W) S & E2 i Vol. 41,No. 4
2021 42 ACTA ECOLOGICA SINICA Feb. ,2021

DOI: 10. 5846/stxb202002160272

B b, R R BRI, AR I BRAR. R IR AR 35 T KOG IR R AT B AR SR B M S RO R IR . A AR, 2021,41(4)
1482-1491.

Qian S, Wang Z X, Chen HM, Yin M L, Zuo S C, Tao Y, Qiu D. Effects of water-light-temperature changes in different microhabitats on chlorophyll
fluorescence characteristics of Grimmia pilifera. Acta Ecologica Sinica,2021,41(4) .1482-1491.

AEIHMEERKEBRTEUTEREZZFEHRE KL
P B % i

. 1 1 1 : 1 a1.2 1,2, %
% w' T EML HREBR mEwW AR E B R AV
1 R R A , Al 2z b/ e VA R AR ) SRR R 58 SR LR ES SR , %K 246133

2 EBE RO AL A S IR, T S N A R R KSR, BEARST 830011

R BRI (Grimmia pilifera) 24 KIERAR T H A ZMECES HAE RS REZ BIK > ORI B2 PR 5 ) R (19 52
SN (B HOG A AR PR AE A ey o O 1B AR AR B SR8 P i AN RE o TR B (e 1) BHLBRCA 2 el A 58 ) s AU S 36
IIHT TR IRL R 23 (BEAU K S MR KA ) DGR B M LA 5 6 2 A OGS B AR S8 5 i I S DDLU S0 25
R 7R B A B A A KBRS A ROR L TR BHAESE . TR WA AE R DK G R rh ot 1 i A= e bk
AR R ARAT I [ L ) B A= 58 1 0 45 L, 2 B AR R B K i A2 P, K -6-T 2 A B S50 7 | B KR -t A8 F X
BRFLEDCA AR A W35 R ELATAE— %€ ISR R i e K P 52 MR A DG 538 5 S50 Rl S 1 W/ (2 ) IR R
FAF T BHREEEHRA RSO, SHORE | Bl 550G IR 2% 1R b b S BIR KA R T B AR S s A 1 (H m] [
AT B AR S ) HAT TSR R PRI 2

KR B EE K IR LI SCHAR R AR R VO

Effects of water-light-temperature changes in different microhabitats on

chlorophyll fluorescence characteristics of Grimmia pilifera

QIAN Shen', WANG Zhixia' , CHEN Huimei', YIN Meili', ZUO Shichen', TAO Ye'*, QIU Dong"*" "

1 The Province Key Laboratory of the Biodiversity Study and Ecology Conservation in Southwest Anhui, College of Life Sciences, Anging Normal University,
Anging 246133, China

2 State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgi 830011, China

Abstract: Mosses play a pioneer role in succession series in terrestrial ecosystems and thus present important ecological
functions. After long-term evolutionary adaptation, mosses have formed certain morphological, physiological, and genetic
regulatory strategies to avoid adverse conditions. Mosses live in complex and diverse microhabitats, among which shaded
and exposed habitats are the two most common types. Differences among these microenvironments are mainly reflected in
changes in water, temperature, and light. In contrast to other substrates, rocks inhabited by saxicolous drought-tolerant
mosses are absolutely dry substrates with strong daily variations in surface temperature and ineffective water retention. These
characteristics present great challenges to the survival of saxicolous drought-tolerant mosses. The moss Grimmia pilifera is a
model drought-tolerant moss that is widely distributed in China. It generally grows on exposed rock surfaces with variable

microhabitats. Its growth is affected by the interaction of water, light, and temperature. However, we know little about how
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its photosynthetic characteristics respond to varied environmental conditions. In this study, in situ ( exposed and shaded
microhabitats) and indoor simulation experiments were carried out to test the effects of different water ( simulated
precipitation and precipitation frequency) conditions, light, temperature, and their combined gradients on the chlorophyll
fluorescence characteristics of G. pilifera. The results of the in situ experiment showed that the photochemical efficiency of
G. pilifera in the in situ shaded habitat was significantly higher than that in the exposed habitat. Under the same indoor
culture conditions, the duration of the effective photosynthetic efficiency of moss individuals in the shaded habitat during
dehydration was obviously shortened compared with that of moss individuals in the exposed habitat, indicating reduced
dehydration tolerance. The combined simulation experiment on water, light, and temperature showed that precipitation
frequency and light temperature exerted highly significant effects on the photochemical efficiency of G. pilifera and exhibited
a certain interaction. However, precipitation ( water quantity) had a weak influence. G. pilifera showed the highest
photochemical efficiency under the conditions of low light temperature and/or the precipitation frequency of one time per 2
days. Consequently, shaded habitat, low light temperature, and moderate precipitation frequency were conducive to the
growth of G. pilifera. However, G. pilifera in the exposed habitat had stronger environmental tolerance than G. pilifera in
the shaded habitat. This characteristic indicated that once the shaded microenvironment is destroyed (for example, through
the death and removal of vascular plants) , mosses in this habitat will face a severe test of survival. In addition, our results
also revealed that low-light and low-temperature conditions and moderate simulated precipitation frequency were beneficial to

the individual growth of G. pilifera, showing certain indicative importance for indoor culture research.
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