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Abstract: Over the last several decades, significant reductions in the concentrations of stratospheric ozone (0, ) have been
reported. The reduced ozone concentration causes an increase in the UV-B radiation that reaches the earth’ s surface; this is
one of the most important environment problems worldwide. Although UV-B radiation accounts for only about 1.5% of total
solar radiation, it is readily absorbed by biomacromolecules, with the result that increased UV-B radiation inhibits the
growth of most plants. Biological soil crusts (BSCs) are complex assemblages of minute organisms that are formed primarily
by cyanobacteria, green algae, lichens, and mosses on the surface of soil. Previous studies have shown that increased UV-B
radiation has detrimental effects on BSCs. However, we observed that they can recover from UV-B stress, and still flourish
in desert regions. Moss crust has great ecological significance in desert areas, where it is the dominant component of BSCs,
and a major pioneer species in community succession processes. In desert ecosystems, plant life is damaged as a result of
adverse environmental conditions, such as strong light, extreme temperature, salinity, and water deficit. Several studies
have examined the effects of environmental factors on the species composition and physiological properties of BSCs.
However, fewer studies have addressed the recovery mechanisms of BSCs after they are subjected to environmental stresses.

We used UV-B radiation (2.75, 3.08, 3.25 and 3.41 W/m’) to simulate the depletion of 0% ( control), 6%, 9% and
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12% of stratospheric ozone at the latitude of Shapotou region and recovery after a return to visible—light conditions ( 150
pmol m™s™") and evaluated the effects of this exposure on physiological variables and cell ultrastructure in the moss Bryum
argenteum, which we isolated from BSCs in the Tengger Desert in northern China. The results indicated that the
photosynthetic pigments content, flavonoid content, and antioxidant enzyme activity in B. argenteum decreased, while
malondialdehyde ( MDA) content increased after exposure to UV-B radiation. The ultrastructure of the chloroplasts of B.
argenteum subjected to enhanced UV-B was significantly disrupted, as follows: the chloroplast structure was distorted, the
arrangement of the thylakoids in the chloroplast was disordered, expanded or even obscured, and the number of osmiophilic
granules increased. The degree of damage increased with increasing UV-B radiation. However, visible light could partially
repair damage induced by enhanced UV-B radiation. The aim of the present study was to discuss the responses of B.
argenteum to UV-B radiation and its repair capabilities, and to improve the understanding of the mechanisms of the

tolerance of B. argenteum to UV-B radiation.
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LR AER RO LA, B 5 d BHe—k, BAJRFE B3R 2 N RS A SRS (PAR, 400—700
nm) 24 150 pmol m™ s™" R BELRFFAE 25 °C, B R LS4 B AM FEAR R 7K 53, DAL FE R AY7K 73 . UV-B H st B2
K Ee AN R (b BUURYE KGR AR T ) Ml UV-B 4K 9:00—17:00 MR 8 h, #L: MG 10 d )5 E6R
UV-B 45}, #6175 d MOEWKE . DL L& a3 3 IRE R . 78 UV-B FRET AL AN o] WA 5 58 s 43 3 D
HEERDE A ORGSR KWE S8 PUAILEHETE MDA S I XHRE 5 E T 40 0 (b 4 10 38 S e B 2K
2.3 EAEIR S OT
231 OtEERMNE

MREREE EHA S N A I e R 2 s e R . T UV/VIS- 752N 484 n] U4y el B T
( AR R T AT FRA 7)) I 665 nm 649 nm Al 470 nm P A G, 4 I8 ot %
a MEEE b MIZEHE P EEE
2.3.2 BRI E Tk

R 2 8 A R SR NaNO,—AL(NO, ), Heask ™ F AN WA e BT 510 nm 52 6%
Wt
2.3.3  PUEALEEE PRI E

I —E A ELAE FRE . 5 mL 4RIUK (50 mmol/L BERRZE #hi, pH7.8 % 1% PVP . 1%PMSF 1% ASA
J 1%Triton X-100) 7E VKB 2 F FHFEEHEL, 15000xg 250> 20 min, [V A T 5 48 S AL 9 57 AL 1 ( SOD ) Al
P AL SR (CAT) W1k . SOD T I >R FH U DU e (NBT) Sk ROmi k! ™) | LA B B[] N A i NBT S
AL T 50% Al i o — BTSRRI AT A3 66 BE T 2 560 nm R AYYGIRURME . CAT & #E
TE R FHE MR ARSI OD,, 020 0.01 b — B A7, TS ST WA Y6 BETHAE 240 nm F {ERT
EIESE
2.3.4 MDA FEE

MDA & 5 5% ] = 5 LR (TCA) -FACE HZ /R (TBA) Bkl | HIEe4ha] AR 66 H7E 532 nm
1600 nm Ab5E S IE
2.3.5 Y EE A UER

FED) AR R T 2 IR TS Wk, IO ) b P AY ECEE B ERE o (BB N A R 1—2
ML) 0.5 em BME) MRG0T 3% 1% AR A€ (4°C) (BERRZE v I Uk (pH 7.0) (HRIR [ E (4°C) (&
PEAsh BE LK. 2 VR I R4 1k 4 BRE i 5 | R SR BE XTRE Al i A T AL B % . ] LKB4800 MY WL Y A, i 1R AL
SRR IR A W B YL 4| 78 JEM- 1230 3% 59 F 7 5 008 T WLgE IR,
24 BEitsrbr

K F SPSS 16.0( SPSS, Chicago, IL, USA ) #X 4 i 47 45 4b BR AN SE 1150 Br , I HHL K 225 22 43 BT ( One-way
ANOVA ) 6 56 [7] — i 5 ZH0AS [ AL B TR) 22 5 1 3, R A Independent Sample T-test 44T UV-B 4 & 4b B 55 7]
VAN ] 025 S B v, 2R BB P<0.05 Rom, SEi 0t #ota R SEEER B A ALEE
MDA AT A, {5080 IR M TE 2 A

http ; //www.ecologica.cn



4 A E = 36 &

3 #R

3.1 H45R UV-B S ST OB R G HEDL A AR F Rk

M1 ATLIE H, UV-B 5T AbHS | EaEnT 4R % S FI2R 8 N R A R AR s, Hdr 3.41
W/m” UV-B AbFE N H#E Chl a &5 Chl b & Chl a/b 2580 &K&W %A% 74.87% .60.91% 35.29% .
67.05% , 3 H 253k B K (F 1, P<0.05), %Bx UV-B 585t 5, 767 WG T 4B K —Beint ) J5 & B, E#%
FOERTEANTE, 53.41 W/m® UV-B 85T FEAH H, 25B% UV-B 5@ 415, E&F Chl a &5 Chl b & &,
Chl a/b ZEHH% N XS EHITHE 7.14% 2.33% 5.21% 17.45% (K 1) . T K545 50 i i o] WOk b3 |
3.08 #13.25 W/m’ UV-B 4@ b BELA 4% 3 a i, (AR FL RIS PR G E B ER (& 1, P<0.05) .,

* A
04l 1 PZAUV-BisH
y'/ XA WI L6 1015 _
— % B * A i
i b | doz &
& 03 s a B : -
b mm\
Ry Z %/ ERAR | ag
«f s {009 2=
%S 02| . C o % 5
i) 3K + g
= CRK 1006 = 3
=8 c 5L C o
4 D 02008, c 2
Z ol 7z 55 7 5
5 % e 40.03
0‘0‘0
0’0’0
0‘0’0
0 XKL 0
4} A 14
2 |
* A * 2 a A @
o 3k b 43 H
& / c B / I ct\)
w2 T c Qo2
= T + B fg 2
= O - E
=8 2+ %/ b 42 #ﬁa\é
e * =2
3 D
= S d . e
Lr T S
0 0
2.75 3.08 3.25 3.41 2.75 3.08 3.25 3.41
UV-B4& 538 &

The intensity of UV-B radiation/(W/m?)

B 1 5% UV-BiEHEtEENEE LA REAENHMT
Fig.1 Effect of enhanced UV-B radiation and light recovery on photosynthetic pigments content of B. argenteum
A HEEH24E 2 a &8 Chla contents of B. argenteum ; B EL#MH4EZ b & Chlb contents of B. argenteum;C H#E(1 2 [ Chla/Chlb contents of B.
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Fig.3 Effect of enhanced UV-B radiation and light recovery on antioxidant enzyme activity of B. argenteum

A H#¥ SOD & PE Superoxide dismutase (SOD) activity of B. argenteum;B H#¥ CAT Fi&PE Catalase (CAT) activity of B. argenteum
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Fig.5 Effect of enhanced UV-B radiation and light recovery on cell ultrastructure of B. argenteum
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Fig.6 Effect of enhanced UV-B radiation and light recovery on chloroplast ultrastructure of B. argenteum
A 2.75 W/m? UV-B @S A0 T -G B M EE B 2.75 W/m? UV-B fREHE IS 7T WGBS T 4B 45 ;€ 3.08 W/m? UV-B fa 44k
R GRS D 3.08 W/m? UV-B SRS AL IR W OGAE & R MBS  E 3.25 W/m? UV-B S AL 1R -G I4OR f45 14 5 F 3.
25 W/m? UV-B Hi5Hak 35 7T WoeE 8 T - GHRBIMZE 1 ;G 3.41 W/m? UV-B $R 50 I T iG44SR (451 ; H 3.41 W/m? UV-B $i5Hak 35
Al WGBS T M-S AR S 4 3 ChM; 4K chloroplast membrane ; CW ; 4 JfIBE cell wall; O ; FEHRSURL osmiophilic granule ; SG: JE#AL starch
grain; T: Z5HE /A thylakoid
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