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The saxicolous moss’s features of absorbing water and its structural adaptability

in the heterogeneous environment with rock desertification
ZHANG Xiangiang'*, ZENG Jianjun’ ,CHEN Jinwu', LUO Zhengwei', SUN Min"*
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University Chongqing 400715 , China
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3 School of Life Science, Jingguangshan University, Ji'an 343009, China

Abstract: Bryophytes are a class of pioneer plants at desert vegetation succession and even in extremely dry environments.
In this study, a theoretical foundation for the interest of recovering and administering the environments of rock-
desertification ecology was provided by compared with the adaptability to habitat heterogeneity in rocky desertification
environments among Erythrodontium julaceum, Barbula fallax and Bryum argenteum. The results show that, firstly, E

Julaceum and B. fallax are more than B. argenteum in the capacity of holding maximal water and also in the rate of
preserving natural water. Secondly, the water-uptaking processes of the three mosses are outer water uptake and inner water
uptake. Although the three species had the same dynamic curve of the S type saturated water content, they had considerably

different dynamic properties. Little difference was found in the amount of water saturated by E. julaceum and B. fallax.
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However, the amount of saturated water in E. julaceum and B. fallax were about 2. 5 times of that in the silver B.
Argenteum. The amount of saturated water and the maximal rates of water uptake, inner as well as outer water uptake in E.
Julaceum were 3.41, 2.52 and 3.02 times than those of B. argenteum, respectively. Similar results were also found in B.
fallax. Furthermore, the stem cross-section structure of three mosses showed that B. argenteum and B. fallax had the
obvious conducting strand and belonged to endohydric mosses. In contrast, E. julaceum owned no conducting strand and
belonged to the part of the ectohydric. Strictly, the structure of endohydric and ectohydric in mosses is not the decisive
factor of water absorption capability, which has close relationship with many aspects including growth form, type of capillary

system and microstructure of stem and leaf positive correlations.

Key Words: rock desertification; habitat heterogeneity; bryokarst; absorbing water features; morphological structure
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1.1 WFFE XA

SEBATIT AT 5N 4 s, HUERA7 o 26°11'—26°34'N,106°27'—106°52"E , Hikh 24 v 111 J5 2 4 , 5 g Vg 4K
1655.9 m, Ak 999 m , “FIJHEA 1100 m, J& WAy 2 KU i Ao, 47 F 4R 2 15, 2°C, AR B[k 40 1178
mm, SEF-2 H BRI ECH 1214, 6 h AHXHREE R 85% , HATATo™ %€ B IoH & | SUBiAn |/ i e il |/ # )
IR RS FEREAR KA MBS AR s, FIERA KL, SR e 85% , FRARE RN
5% —15% AEWHEBHFER 10% —90% , BAFH 30% —90% , 3 IF B3N 10% —T70% , A1 BALFEAE B
VIO EALR N 36.79% o HAT AR Hh 720 S 10 Ak R AR, AR AR B 2 LASE SR (Fagaceae ) |
1R} (Lauraceae) | 111558 ( Theaceae ) i 3, IR AEAE 8 A ¥ M3 ( Myrica rubra (Lour. ) Siebold & Zuce. ) ) K #E
( Betula luminifera H. Winkl. ) FAA ( Cupressus funebris Endl. ) .2 U1 ( Ligustrum lucidum Ait. ) Mk ( Prunus persica
(L. )Batsch. ) %% ( Prunus salicina Lindl. ) , ‘K B ( Pyracantha fortuneana ( Maxim. ) Li) #1224+ ( Rubus
alceaefolius Poir) %

TR LA F 5 15 ( Miscanthus floridulus ( Lab. ) Warb. ex Schum. et Laut. ) |1 4 V> ( Lygodium japonicum
(Thunb. ) Sw. ) i3 &% ( Lysimachia christiniae Hance) J%%4F( Rubus palmatus Thunb. ) & ( Pueraria lobata
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AT 5 70% 80% 90% 95% 100% LBERAFEMIK , o d ket — HIGE W, A A | LEICA gk X
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Fig.4 The diagram of Lineweaver-Burk of water uptake kinetic on three mosses
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x1 3 FEEZR KB /1= Lineweaver-Burk XUEI H{EEESE
Table 1 The parameter of Lineweaver-Burk of water uptake kinetic on three mosses
¥ 2 R TiH Ty i e KSR EES K I H
Plant names Item Equation Intercept Viax Slope K,
HLBE Sk y = 1.345x + 0. 0939 0.0939 10.65+1. 02 1.345 14.32+0. 89
Bryum argenteum HRIR K y = 1.9465x + 0. 128 0.128 7.8120.45 1.9465 15.21+1.01
A 7K y = 4.2626x + 0.3546 0.3546 2.82+0.97 4.2626 12.02+0. 68
SO T8 SBIRK y = 1.5396x + 0. 0336 0.0336 29.7620.20 1.5396 45.82+0.74
Barbula fallax LTS y = 2.1059x + 0. 0507 0.0507 19.72£0.19 2.1059 41.5420.45
A 7K y = 5.6563x + 0. 0999 0.0999 10.01+0. 05 5.6563 56.62+0.53
TR ASE % 147 4 S K y = 1.0788x + 0. 0275 0.0275 36.36+0.99 1.0788 39.230.72
Erythrodontium A K y = 1.3456x + 0.0509 0.0509 19.65+0.56 1.3456 26.44+0.85
julaceum K y = 6.0616x + 0.1174 0.1174 8.52+0.48 3.0616 51.65+0.33
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Fig. 6 Cross-section structure of three mosses of stem
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