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SHEREE . K5RE UV-B 85, 0T & B A T 60 cm;
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KR E, B E (P<<0.0DE TR RAH 18.01%, 4K
BB TGS RARE I REEP<0.05) T
8.88% {Hh B (P<<0.05) & T X B4 5. 120, Mm%
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SN TR, KRBT S EEE2AE R RN KRS
PORT 15 d ¥ B (P<<0.05) B TX IR, K 756 12
RIHE & BB ER = T X IR 23.49%, Z 5 Kig
TR RS 12 R B (P<<0.0) R T 14.50%,
HE5XRAZRANEE., HEIIHES 3 KME 6 X
K& B E (P<<0. 0D & TR &AM, 765 9 R
M 12 RERABE(P>0.05), 7845 15 XHEH 18 X
3 (P<0. )T LI . FUEIE UV-B iE4fE
REIA LS BT R 2SI & &, 48 S 5R EAN [F
KM BEMFEER.

45 1 —o—CK-—O-T1 ——T2

Flavonoid content/ODss4'g'FW

0 ”; 6I (; ll2 ll5 ll8
AEH R Treatment day/d
Bl £5METHREEWESE
Fig.1 The flavonoids content in leaves under different

intensities of UV-B radiation
2.2 MR UV-B S S & & m
M 2 AT, fEE UV-B 58 50 8] 9 RE K, kb PE2H
M REEIER NG RERN B, REIHDH S
BT 9 d W B2 (P<<0. 0D & R4, K 7E4E 6 X
E B AT G4 61. 11%, b2 A R 0 347, 2 T
RS 12 KR 15 RS RAEFABE P>
0.05), 5% 18 RE % 6 Kk & (P<<O0.ODREAL T
53.19%, H# B3 (P<<0. 0K FXF BELH ., W& 444 2
W& BET 15 d 3552 (P<<0. 05) & T B4, Hh 7E 48
9 RKFIEE,. BT IEA 102.08% , RSB THK. 5
18 K 9 R B3 (P<<0. 01 FRET 45.57%, H 5%
MAZ AR B E(P>0.05), fEHIR UV-BHES T,k
5 B R B A BB i R R B SR AN T
MRERE.

—0—CK {T1 ——T2

SIS R
Total hydrozybenzene
content/mg-g'FW

S = N W AR WL 2

0 3 6 9 12 15 18
ALER RS Treatment day/d
2 EMNPETHREBRESE
Fig. 2 The total hydroxybenzenes content in leaves under

different intensities of UV-B radiation
2.3 358 UV-B EHFXIEE RS EAF M
H & 3 AIA, fEE UV-B %8 536 0] A ZE K, 4b #E4H
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12 d B2 (P<<0. 05) fmy FXf R4, O 7858 9 Rk 3 &
B, B T X HB4E 24. 56 %60, SR J5 & & T I, 58 15 KA
18 RE XA 2 FAN R H (P>0.05), RAKE 9 K
F(P<0.05) FFET 16.61%, EAACBSREF,2 Fh4
M THERSEEZF AR E(P>0.05), HiE
UV-BESRER S AT E & &, (B ARRE UV-B & 5§ xt
HERSENERFAREE,

2 1
27 T
25 1

—0—CK —0—T1 ——T2
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A
R

VAL S

Anthocyanin content/U-g'FW
[38]
o

0 3 6 9 12 15 18
WEFRRAYL Treatment day/d

B3 LETHRESESR
Fig. 3 The anthocyanins content in leaves under

different intensities of UV-B radiation
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XF BB 185. 420 , SR J5 WS METF 4R T 1, 26 15 RIS 18
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#F(P<0.0DFFET 68.22% ., R/ HAERNEARMEA
ity 175 M 7E 28 S0 Ak B[] 34 8 3 (P<<0. 01) & F X R
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Fig.4 The phenylalanine ammonia-lyase activities in leaves

under different intensities of UV-B radiation
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2.5 358 UV-BAEGIX Al R E A & BRI

HE 5 /AL, UV-B ST AABARAEHEA S E
WRATRE., REHIMFIEHEO S RAR 6 d SXTRA
FRERANDEP>0.05), 5P 82 (P<0. ODKT
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0. 05)XTHRAL, %8 18 KAl M EA S ER BATHT
76.87% . FEIMATIEMEHTERSE 12 XM 18
KA 2 (P<0. 05) R FAREE SN, M58 UV-B g 45T
AR T A S EH RN ESEA &R, HREH
e TRl E TR R,
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40

g

Soluble protein content/mg-g'FW
(3]
W

0 'I; (I) ‘; ]I2 ]I5 1I8
AEFRIEYL Treatment day/d
Es5 B THRTEEEARE

Fig.5 The soluble proteins content in leaves under different

intensities of UV-B radiation
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SRR FE S 6 R i3 (P<<0. 05) i T X B4
29. 73%6, FE B[R] 35 5 X R4 25 5 R B 35 (P>0. 05),,
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Fig. 6 The free prolines content in leaves under different

intensities of UV-B radiation
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i) SRS A 22 RN B 2 (P>0. 05), 7EH3% UV-B
BT ARG ERA A BN, BTG 2
I TR
2.7 9 UV-BIES A S BAR 7 B 9ok
Y5 2R TR A R A S T R85 R T 0 TR 2 T 1 A 6
Sl

& 1 AT, 3598 UV-B 851 56 5 BER it A
WA SR ABE ML EW. A EETREER
I AR B 3 (P<<0. 01) IEAH O , 58 S W 4 Jo 2 B )
W LTS £ =& 2 0] i 2 (P<<0. 05) IEAH &, Al 5 1 2
H & B AR I R & Bk B 2 (P<<0. 01) IEAH 3%, T
AR T FNIE B VR ) 2 RN AH DA 1

x1 BHMNREYRFHEIERFE SENSIE

Y Rz BRI XS

Table 1 Correlation analysis among UV-absorbing compouds,
PAL and adjusting osmotic substances
VAR R A
PAL H Soluble E% Free

protein  proline

FKHA KB Total HHER
Flavonoid hydroxybenzene Anthocyanin

S

Flavonoid

B Total
hydroxybenzene

HHR
0.614* * 0. 320* 1. 000
Anthocyanin

PAL 0. 691 * *

VAR
—0. * 0.271
Soluble protein 0-521

iy EN

Free proline

W % P=0.01;* ; P=0. 05, PAL. 379 & iR f% & B
Note: * * ; P=0.01; * ; P=0. 05. PAL;phenylalanine ammonia-lyase.

3 WitE4ie

i UV-B 48 5 54 B — B0 s m 2 A - R
LA RIS RS RAOIEINTT . TR IA M9 UV-B 48
SERTHIA S AR T R 9SSR I ) B 28 B B L AE S
AR BE 2 (P<0.05) BN, X 58T A S
AR 2200 HALBE ] GRS T 9 UV-B #8540l 2L
VIR TN A PR E W TE R G 5R , MR TN R R R A 2 B
YR SRR DA B Y . 1 UV-B
AT RTIA S B R T 0 A 2R TR R R A T T AR
Xif A ZH A 55k 2 (P<<0. 01) 36 Jinn, I HL A TN & R % & g 1
PS5 B I H R & B B (P<0. 0D IEM
%, LA 358 UV-B 585 8B 753 2K N & BR 3% & S
P, T S BOE SR W B A R i Sk HE T 38 UV-B
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TR B R TIN5 (P<<0. 05) #8 fin (AE T ZRRAM) , 7]
W5 UV-B RS KR UV-B R EAS BT
L BUBIAF it R 9 SR A IR I B A . BSR4 SRR
N, KEI B EE R =8 2 A8 3 (P<<0.05) 1E
HSE, ULBA = H e LU 98 UV-B 585 7E7E— E bl
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1. 000

0. 365 *

0.776* * 0.438* *  1.000

—0.242 —0.103 1.000

—0. 246 0. 098 —0.021 —0.0400.659* *  1.000
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UV-B @4t FHEYIERNEEHER S 'R, X
R RSN R AL 6 RETIA S B TR
HEBEARSRDEE(P<0.05)ETX B, R5IHE
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S 230k
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[2] Frohnmeyer H,Staiger D. Ultraviolet-B radiation-mediated responses in
plants balancing damage and protection[J]. Plant Physiol,2003,133(4) ;:1420-

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

wF @ ¥ 2012005):13~17

- IR -

1428.

[3] BEEE, &I UV-B 5558 st kR AR e & m (7], pa b
FE YR ,2004,24(6) :1131-1137.

[4] Tevini M,Braun J,Fieser G. The protective function of the epidermal
layer of rye seedling against ultraviolet-B radiation[ J]. Photochem. Photobiol,
1991,53(3) :329-333.

[5] JA%H, BbAR. A 1FIa -2 SN ST 8 X A AR S A BN (T, A
77,2001, 23(4) :199-203.

[6] FEHaRE, 200, B A4, %5, UV-B R 50l 23k 50 A BRRLRE [T]. 2
T YIFFST,2007,25(2) :209-212.

[7] HmEZE, B, X1, 55, ¥R UV-BEST/NE i BRI &Y
H 2B []]. BRI %R,2007,27(3) . 516-521.

[8] Z=Je, MHHEERE, B A4, 45, UV-B 58 5 05 #2545 054 4 B A= A3 Rz [T .
PEILHE Y4 , 2006 ,26 (1) :179-182.

[9] Hollosy F. Effects of ultraviolet radiation on plant cells[J]. Micron,
2002,33(2) :179-197.

[10] #fral, X HE2s, R, 45, W58 UV-B S N R E A5 8 58 500
FRGTEAIA SRR AR R K22 H (8 AR 1D ,2006,37(2)
157-162.

[11] A%, UV-B 48 55 38 0 i & it v ol & AR B % B B 48 2 B 2
[D]. ¥k - F§ b AR MR K, 2007.

[12] BB, I IE4E, # a8 , 45. UV-B 48 5 5 BR R i 38 X A 3 A B
R b [T ). A= 753085, 2006, 15(6) : 1170-1175.

[13] &4, HLL'E RFEAR, 5. H3a UV-B R ST KT HEH DNA 145 .
BEME AR EREMR] A% ,2004,24(4) :852-856.

[14] Z=70 Mk 36, AL RE. 358 UV-B 58 51 % fE ¥ 4 BARIS . DNA FiaE
PR R e B S TR ). 7 AR 25241, 2006, 17(1) : 123-126.

[15] Smirnoff N. The role active oxygen in the response of plants to water
deficit and desiccation[J]. New Phytol,1993,125(1) : 27-58.

[16] #it, Bk, ERYER. H45& UV-B ARG /NE M B RIE ABA FHilE el
f &R R T, A 2554, 2000,20(1) : 39-42.

[17] hEFEEPEHYERZES. PEEYEIMI 4 %. 2 58 4
I B AR, 1995.

(18] BR= . WEFRMEWRIEZIMI. JL5 . AR H At , 2001
[19] 22T, L 5EoT, £ IR, 158 A9 2 HME-B 5 X LA EY A b A
KT, £7A5%H,2001,21(2) :249-243.

[20] Wi¥A 2895 1 B8 T, %5, UV-B 4B 5 %t 72 B MR E  E Ak 9 32 i K&
HALHIT]. 44544 ,2001,21(4) :579-583.

[21] GET, ZRY G EIT. 5] UV-B 553 5% AR AR
(1] #4241 ,1999,41(8) : 833-836.

[22] % HH, 5 LM, 45 FRARRIP 25 MR A0 2s 8] 43 5 %7k 4
FURIBCR A IRTELT]. 4752417, 2005,25(11) : 2895-2900.

[23] Caldwell M M. Solar ultraviolet radiation and the growth and develop-
ment of higher plant[J]. Photophysiol,1971,131-137.

[24] Lois R. Accumulation of UV-absorbing flavonoids induced by UV-B
radiation in Arabidopsis thaliana L. mechanisms of UV-resistance in
Arabidopsis[ J]. Plant Ecol,1994,194(2) :498-503.

[25] BE&i. RrtiApnt i eh B E 28 B AW E X has i ] Sl
Bh2,2007,44(S2) :138-140.

[26] FRR. FEY) A 2SI H R M. 75 % . 518 43 H R4 7 2000.
[27] Z=50, &0, AR AT A2 IM. JUat . o E ISR AL, 2000,
(28] HRHIA, 2w, A BF , 55, 2R 5P LI 38 X R AUTE 25 il A BS54
Wi 1], o E AR 38 17,2008, 24(11) :307-309.

[29] EHA, ERBE, E . UV-B R4 6x KM A b R e mlT]. g
I 4R , 2000,20(4) :590-595.

[30] FZ&, 808, K550, %%, UV-B 58 5t %t 4 5 ( Nicotiana tobacum) Mt
BZL &R PPO WM mT]. o EEESH,2010,16(1) :49-52.
[31] k¥R, BR o=, ERIBE .55, 458 UV-B X2 4 1 b A= B A L)
JRAEAL B [T ). PYALAE Y241, 2008,28(8) : 1637-1642.

[32] JERILE, bRICHE , 3 X TT, 4. UV-B 48553458 %) 7K 78 5 11 5% A% IR 19
BB FET]. o E AR 2, 2004,12(1) 40-42.

(330 Bkt faiibfd , 2R M , 4F. WRBEBEXS S35 A0 UV-B i e Rz [T 1.
KA A 24,2007, 31(2) : 201-207.

[34] Skl &3¢ MFEE MR UV-B R X T 2 B8 094 B A 250
RI[D]. & pK . P g K%, 2010.

The Effects of Enhance UV-B Radiation on the Content Variation of
UV-absorbing Compouds and Adjusting Osmotic Substances of Lespedeza davurica

ZHU Jian-guo, HAO Wen-fang,ZHAOQO Jie, WANG Long-fei
(College of Life Science,Northwest Agricultural and Forestry University, Yangling,Shaanxi 712100)

Abstract; Taking pot cultivation Lespedeza davurica (Laxm.) Schindl as test material, the effects of enhanced UV-B
radiations(0,1. 944,3. 002 kJ » m™? « d"!)on the content variation of UV-absorbing compounds and adjusting osmotic
substances in the leaves were studied. The results showed that under the enhanced UV-B radiation, the contents of
flavonoid, total hydroxybenzene,anthocyanin and the activity of phenylalanine ammonia-lyase increased at first and then
decreased,and mostly they were significantly higher than that of the control (P<C0. 05). Also due to different doses of
UV-B radiation, the effects were slightly different. The increase extent (in the early stage of UV-B radiation) of the
content of UV-absorbing compounds(exceptfor anthocyanins)and the activity of phenylalanine ammonia-lyase under 3. 002
k] e m™% « d"*UV-B radiation are significantly larger than that of 1. 944 kJ + m™* + d™* UV-B radiation(P<0. 05). The
content of soluble protein decreased significantly under the enhanced UV-B radiation(P<C0. 01) ,and decreased with the
increasing of UV-B radiation. Only on the sixth day and under 1. 944 kJ » m 2 + d7' UV-B radiation the content of free
proline was significantly higher than that of the control (P<C0. 05), which was not found in the the rest cases. These
results implied that the enhanced UV-B radiation induced the synthesis of the UV-absorbing compounds in the leaves of
Lespedeza davurica ,but inhibited the synthesis of the adjusting osmotic substances especially soluble protein.
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