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1
Table 1 The simulated effect on chlorophyll content in Barbula fallar Hedw. by PEG drought stress and rehydration
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E1 The simulated effect on chlorophyll fluorescence parameters in Barbula fallax Hedw. by PEG drought stress and rehydration
F,/F, PSII . e ; F,/F,
(F) (F,) (F,/F,) PST ; JF,/F, ,
PSII s 0.796 72 h 0. 266¢( ID
o , , F,/F, , 72 h
0.75~0. 85 e 0. 266 0. 607,




80 2014
. F,/F, . .
, 24 h )
; (F,.F, .F,/F, Yield .qP.qN)
2.2.2 PSTI s PSTI
Yzeld s
Yield PSII .,  PSII .
bsg ) PSTI \ \
[21—22] ,
[19] . 1 s R
(12h ), Yield . ,
; Yield .
(P<C0.05), s Yield ,
, (P>0.05),48 h ’ ’
(P<{0.05), o
2.2.3 qP  gN ’
(]P PS H ’ ’
PS [23] s
Il ; gN o
PSII
: PS Il S 4
qP ,
.12—48 h .48 h . (D ,
~ N o 6 - 12 h ’
° qN ’ ’ (2)
’ ) (P<C o (24 h)
0.0 1, , 24 h
3 (3) ’
° [1] s . (Grimmia pilifera P. Beauv) PS]|
'FogN [yl ,2008, 27(12) ;
.F, . F,/F, . Yield .qP 5238—5244.
; PSI [2] Tuba Z, Protor C F, Csintalan Z. Ecophysiological responses of
F homoiochlorophyllous and poikilochlorophyllous desiccation tol-
erant plants; a comparison and an ecological perspective[ ]J].
’ Plant Growth Regulation, 1998, 24(3); 211—217.
’ ’ [3] Csintalan Z, Proctor M C F, Tuba Z. Chlorophyll fluorescence

during drying and rehydration in the mosses Rhytidiadel phus



33 1 : (Barbula fallax Hedw.) 81

loreus ( Hedw.) Warnst. , Anomodon wviticulosus ( Hedw.) Plant Ecology, 2000, 151(1): 51—54.
Hook. &. Tayl. and Grimmia pulvinata (Hedw.) Sm[]J]. An- [10] Michel B E, Kaufmann M R. The osmotic potential of polyeth-
nals of Botany, 1999, 84(2). 235—244. ylene glycol 6000[J]. Plant physiology, 1973,51(5): 914 —

[4] Seel WE, Baker NR, Lee ] A. Analysis of the decrease in pho- 916.
tosynthesis on desiccation of mosses from xeric and hydric envi- [11] s . —
ronments| J]. Physiologia Plantarum, 1992, 86(3);: 451 —458. [Jl. .2005,11(2) .235—237.

[5] Deltoro V I, Calatayud A, Gimeno C, et al. Changes in chloro- [12] s s ..
phyll a fluorescence, photosynthetic CO, assimilation and xan- [Jl. ,2004, 24(1) . 23—29.
thophyll cycle interconversions during dehydration in desicca- [13] Krall J P, Edwards G E. Relationship between photosystem 11
tiontolerant and intolerant liverworts[ J]. Planta, 1998, 207 activity and CO, fixation in leaves[J]. Physiologia Plantarum,
(2): 224—228. 1992, 86(1): 180—187.

[6] Marschall M, Proctor M C F. Desiccation tolerance and recover- [14] Demmig B, Winter K, Kriiger A, et al. Photoinhibition and
y of the leafy liverwort Porella platyphylla (L.) Pfeiff. . chlo- zeaxanthin formation in intact leaves a possible role of the xan-
rophyl-fluorescence measurements [ J]. Journal of Bryology. thophyll cycle in the dissipation of excess light energy[]].
1999, 21(4) . 257—262. Plant Physiology. 1987, 84(2). 218—224.

[7] Proctor M C F, Smirnoff N. Rapid recovery of photosystems on [15] s s s
rewetting desiccation-tolerant mosses: chlorophyll fluorescence [Jl. ,2009,29(7) ;
and inhibitor experiments[J]. Journal of Experimental Botany, 3713—3721.

2000, 51(351): 1695—1704. [16] s s .

[8] Oliver M J, Velten J, Wood A J. Bryophytes as experimental L. ,2006,25C11):
models for the study of environmental stress tolerance: Tortula 2226—2233.
ruralis and desiccation-tolerance in mosses[ J]. Plant Ecology, [17] Gray G R, Chauvin L. P, Sarhan F, et al. Cold acclimation and
2000, 151(1). 73—84. freezing tolerance (A complex interaction of light and tempera-

[9] Csintalan Z, Takdcs Z, Proctor M C F, et al. Early morning ture)[J]. Plant Physiology, 1997, 114(2): 467—474.
photosynthesis of the moss Tortula ruralis following summer [18] s , . Il
dew fall in a Hungarian temperate dry sandy grassland[]J]. , 1992, 28(4). 237—243.

The drought stress and rehydration influence on chlorophyll fluorescence
characteristics of Barbula fallax Hedw. in areas of karst rocky desertification .
Case study near Huaxi district. Guiyang City

ZHANG Xiangiang"**,WANG Shtjie* , SUN Min’
(1. Guizhou Police Of ficer Vocational College , Guiyang ., Guizhou 550005,China; 2. State Key Laboratory of
Environmental Geochemistry , Institute of Geochemistry , Chinese Academy of Sciences, Guiyang, Guizhou 550002, China ;
3. School of Life Science, Southwest University / State Key Laboratory Breeding Base of

Eco-Environments and Bio-Resources of the Three Gorges Reservoir Region, Chongqing 400715, China)

Abstract: Guiyang city is located in the central Guizhou Province, at an average elevation of 1 100 m, annual
average temperature 15. 2 ‘C and annual average rainfall of 1 178 mm. The soil in Guiyang is predominately
calcareous (accounting for 85 %), whose parent rocks are mainly dolomitic limestone and calcium dolomite.
Its forest coverage is 5 % —15 %, the vegetation coverage is 10 % —90 %, the bare rock is 30 % —90 %,
the land reclamation is 10 % —70 %, and the average rocky desertification is 36. 79 % . Huaxi district in
Guiyang is taken as an example for ecological restoration and treatment research, which provides the basis for
scientific selection of drought-resistant plants for cultivation in karst rocky desertification areas. Chlorophyll-
fluorescence was measured by a handy PAM-2100 fluorometer in moss Barbula fallax Hedw. when drought
and rehydration affected chlorophyll content and fluorescence under increased drought stress, the total chlo-
rophyll content first dropped , and then increased gradually. F, and ¢N of three kinds of mosses increased
while the Fm . Fv/Fm, Yield, ETR and ¢P decreased with drought stress. Fluorescence parameters after
rehydration were restored to normal levels by mild to moderate stress, and severe stress is more difficult to
return to the control level.
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