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Effects of attenuated ultraviolet-B radiation on
soluble protein, photosynthetic pigments
and flavonoids in tobacco leaves
ZHONG Chu, CHEN Zong-Yu* , MAO Zi-Chao, DONGCHEN Wen-Hua

( College of Agronomy and Biotechnology s Yunnan Agricultural University, Kunming 650201, China )

Abstract; Tobacco variety K326 were planted in pots under attenuated 25% ,50% and 65% of solar UV-B radiation
conditions , respectively in Tonghai, Yunnan of China,where is on the highest altitude in Yuxi tobacco cultivation re-
gion, The effects of UV-B radiation on soluble protein, potosynthetic pigment and flavonoid in tobacco leaves were
studied in different K326 growth periods. The results showed that,soluble protein and potosynthetic pigment con-
tents decreased along with leaf aging,flavonoid accumulated in old leaves, Protein was susceptible to UV-B radiation
in physiological maturity period. Reduced UV-B radiation resulted in decrease of the flavonoid and protein contents,
but result in increase of potosynthetic pigment content. Lower UV-B radiation led to decreases of the chiorophyll deg-
radation rate, Therefore, it could be speculated that UV-B might be beneficial for protein accumulation in tobaccos
and alteration of flavonoid and chlorophyll could be adaptable modifications in response to UV-B radiation. In addi-
tion, flavonoid might couple with soluble proteins in a certain extent.
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Toselli, 2004 ; Wik #%,1999), WHRRFSHSEHR
AR REEHNERSHIRMBRREH UV-B HFat
B E Wi (Lisa,2005; Diaz 4,2006) , EF BIK 5 E
WX ARM B UV-BESHIERCGKFFEE,2004),
HYRETHEEN UV-BEHREFRSBR LR
ML SHTENRE, FERAENRSERANORK, £
YENTRMEARA BB, i &&M DNA
GHMENRGE. AHBREQ03)HFH, EHRK
HX MEAH UV-BESHKFAREE M /N ERE
KEBTWERT BB

HEK UV-BEHMBEEREYHAESERSR
(BEHEER a,b, BHEERMAHF P HEH
%,2006;X135%,2003) , AT AR BHEYHER a,
b X UV-B 4 §} i 80U ¥ 78 76 8 K 2 % (Sprtovd
%,2008), HPHRFHED X} FINEAREN
UVBEBRRABRABRKERK, B ERHR UV-B
GEMEEMAZ—. UV-BESHESHEY AR
BB R Y8 UV-BEHE—$
HENEENHZ - MAEFESENHEMER Y
18 9 K B (Hahlbrock & Scheel,1989), 1 F&#
A BE 3R ZUR i 280~315 nm P Bi i UV-B 484, i
K2R Y R AT 1 UV-B &5 B W4 i
TR WA 1E B IE % #47 (Liu %5, 1995; Awad
%,2001),

ZHBLREERESHR®BEX, UV-BES
BH R X 3R (B 0, 2006; BA R %, 2006) .
ZE WX F AR UV-B B84 R R E NS E
% 0.009 mW » cm? » 100m™ (J§¥%,2008). =H
WM UV-BRHFHENE A RFEFHE UV-B
BHNOEYS BN RETEXMENRE. AHR
Az B 55 o A 48 A B P K326 AT, EER
WX ERER (L 806.0 m)KEBEMAT ARE
ERBEHN UV-BES x4 K326 XA &R &R
RAXEREENE R, LEM L5TKH UV-BE
557K Xt KA 7= A B BN, R R i — 2B B 5 B O
R EAL A UV-B 5 553 4% & m AP B 42 it 38
HWHEA.

1 #@57%
L1 RSt

REEZHEIRTERERZNRETE Y
(102°45' E,24°07' N, ¥4k 1 806.0 m, HABE K

AT, RAZRRR, EEGMN K326, 84
#H 42 40 cm, JEWEH 2 35 cm, | 40 cm, B &
¥R+ 15 ke, pH {8 7. 79, A HLR 54. 5¢ « kg,
BAAR OB AN 6 4 B 0 138,149, 2 Fl 416,
1mg-kg', 20084E5 A 9 HEBR, BAREH 1
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R (g8 F VR 7K 8 528 » 7 45 T L 0 OO0 ) ol 0 Bk AR,
HB40.5 cm, 3435, FLEEHN 20 cmX 20 cm )
ML) BB E B E R UV-B i, M B R
BAEORES UV-B) fE h 3t B(CK), B4 HE 20
2, EABENEFER 1.8 m K5mE35mH
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R 90 cm B B LAF T8 R, Bg L B8, PAFI T4
FAEM — B NSRBI, LB AR 1.5 m, B
BREMTHRZXEM.,
1.2 UV-B @& MEHR T

#23 —K BN UV-B B SR B ET R
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H75%,50% F 35%, K BEFHELES A
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L3 SHiAE

AbEE 30 d 5, BEHLBEER 2 #k AR 2 A0 JE Bk,
BEESHMPIMHMHHFHATFXAEAR.EER
MEBEMIBNT. 3 ITMBRBE-ERHPT
H10 B8 AERRBM (AR T7A 10 H~8 BFD
MIZRAN. B1MHPNE 2~3 K. B RN
W BEHE, (DIBEHEEAR: RAFZIH
R G250 Ho sk (FhEE%,2006), Ll mg - g
FER. QONASGE MO.1 g, BT 25 mL
RE-TAKZEERER(: 1L, AR RREH %
£ H, RIS 7 722-2000 B4 b6 B 0 5E 663
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Fig.1 Daily changes of UV-B radiation and solar illuminance in sheds
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AHRRBANTERRY, FABS UV-BAAEY WES UV-BLESYRERAZEE I, T2
RETAAP PRSR BRBHEN UV-BREHE A TILENEAT PR/MHER o M AR
BEMM,.KET PRERNEEEM. BE M REEARKBATZRBH R LERR.
HERX /b HMBRBEEREIVER. & SRBLESCKESNPERYAEEED,
£1 BBMHUV-BRESHTRLEALRGEMN (ng -« g'Fw)

Table 1 Influence of reduced UV-B radiation on soluble protein content

i | CK T1 (T1-CK)/CK (%) T2 (T2-CK)/CK (%) T3 (T3-CK)/CK (%)
G 29.62 31.40ns 6.01 32.11ns 8.39 28. 80ns -2.77
P 24.79 23.31ns -5.96 22.16ns -10. 61 23.01ns Y
T 22.10 21.65ns -2.01 21.76ns -1.54 20.97ns -5.11

E:GPHTHHARERY AHARPATLARM. ns, 5CKHLERAREE. TH.
Note: G,P and T refer to growth period, physiological maturity period and technical maturity period, respectively. ns:no significance com-
pared with CK. The same below.

22 BEUV-BASMAAEREROEE (mg - g'Fw)

Table 2 Influence of reduced UV-B radiation on photosynthetic pigment content

B35 CK T1 (T1-CK)/CK(%) T2 (T2-CK)/CK (%) T3 (T3-CK)/CK (%)
chla G 1.210 1.433ns 18. 46 1. 303ns 7.71 1. 293ns 6.89
' P 0.910 0.950ns 4.40 0.933ns 2,56 1. 087ns 19. 41
T 0.560 0. 600ns 7.14 0.700ns 25.00 0. 725ns 29, 46
chlb G 0.420 0.510ns 21.43 0.447ns 6.35 0.450ns 7.14
P 0.320 0.330ns 3.13 0.317ns -1. 04 0.373ns 16. 67
T 0.190 0, 200ns 5.26 0. 230ns 21,05 0. 250ns 31.58
caro G 0.308 0.311lns 1.15 0. 302ns -1.97 0.292ns -5,03
P 0.197 0.205ns 3.83 0.209ns 5.86 0.211ns 6.98
T 0.145 0. 146ns 0.92 0.156ns 7.69 0.157ns 8. 82
chi(a+b) G 1.630 1,943 % 19,22 1. 750ns 7.36 1. 743ns 6.95
P 1,230 1. 280ns 4,07 1. 250ns 1,63 1. 460ns 18.70
T 0.750 0. 800ns 6.67 0.930ns 24.00 0.975ns 30. 00

chla,chlb, caro #l chl(a+b)SFHREHBK 2, HRK b, KPP P RAHFER (a+b). » SHRMLE P<0.05 KFLZREE. TH,

feARfRL, T1 A T2 ZEA KB KRS B M BE
LSREF,W T3HFRTR. EEERBRHEMAT
LR B 5 UV-B 15K 0, S8R T 8
BorHiEm. MH UV-BAENEERSEYET
LRBHRERRE .

%3 RS UV-BESTAMS M R/PHER a LENIM

Table 3 Influence of reduced UV-B radiation on
the carotenoid to chlorophyll a ratio

3% a:b chla:chlb value

i

¢ T 12 13

U8 Treatment B CK Tl T2 T3
B3 AR UV-BESHLGEHSEE a:b G 0.262 0.217ns 0.231ns 0. 226ns
Fig.3 Chlorophyll a;chlorophyll b ratio in P 0.219 0.216ns  0.223ns  0.195ns
T 0. 261 0. 246ns 0.223ns 0.219ns

different UV-B treatments

BEEERRY T3 BEETF T2(P<0.05), 24 AWM HERATHEEAZANXR

2.3 RE UV-B £ # FTAEMSROTH WS AT LR B 2 R A O R R A
SR TLEE KRR wmmay  HCRATHLAYNEE BAERSEN UV-B 4

BEMT2ATINEELERBPLEREEER BN 2HFRUER, DARERES RGP

MEKBAFTRGE S, STHREEaSRNE RRX UVBRENGE. A, XM
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£4 A5 UV-BRESHMERHSROXE (ODszs - g'Fw)

Table 4 Influence of reduced UV-B radiation on flavonoids content

CK T1 (T1-CK)/CK (%)

=
=

T2 (T2-CK)/CK (%) T3

(T3-CK)/CK (%)

287. 467 287.737ns 0.09
297. 333 290, 403ns -2.33
491,035 405. 345ns -17. 45

=3 9ol .

299. 110ns 4,05
280. 343ns -5.71
391, 685ns

283. 333ns -1.44
175. 827ns -40. 87

-20. 23 293. 275 * -40, 27

EATERS UV-BESNEE—-BHEKL. BFiEHA
EZEFERMNBER MEFR-EHNXRERH
— SRR RET

3 w®

AERHEAS UV-BES WM NER SR,
mBMAEEEFEDHERX(EF RS, 2006;
Ranéeliené %5, 2005 ; Reifenrath & Miiller, 2007),
BETS(1999) 1, FHH UV-BEHMMES
RHER - REUREESSE, MK UV-BE
SUHMMEEARNER, BETFQOOEH, &
BEM UV-BESMHERNERNREINEARY
BRLAT,UV-BESRE AT ERMENEANE
B & & (Liu %,2005), ZE&RBH,HH UV-B
B REKAEYTTTAEEEA SR, R UV-BES
(ERBRFHEXPFHEAR UV-BEFE0.6~0.7
mW e em? Bl E) S EM TR HEEANERABE
HREHRY. EHRSBARATRHENMERTIESD
PR UV-BEFRENBEERA R, LTERS
M4 (Reifenrath & Miiller,2007) KK H E A %,
EREERGAIEANGR, THEMEEQN UV-B
BHOEBRESHYNAE KRB HEDHEXE
M %,2008), MRS RS EAE KA E R
it UV-B 85T HHXT 8 BUR , BT BT 6B & UV-B
EHEWEAQRRBEOXENY.

MR EKFER R SREN AR, HER
afl b RHZEP UV-BESFHENTERR. X
WE PRI AERARKKN T REERFRER
hiE, BT {E N TR A (ROS) B R, # B Y&
MEAW UV-BESGE SELH REBFEE
B 4 UV-B(Carletti £,2003), X482 (2007) B3¢
Y, UV-BEFHBERTETHEEX SR, &R
BMERSHER, 8BS UV-BEHER T EH
BESEVALENH UV-BESHHHZENER
R, GRERBEQIODWELHL., ERER
HERBSEFNFEARMNERANEHEAR),

EKHPHARER-ITMEEER. MARMNE
A RBBER UV-BREMFERTHEENEREER,
MEEHTMK UV-BIERETHEENS RS MEEE
EHEMRGIE, T HE -SSR, HYFHER
a,b kiR, BRRHEY PRIBAN BB E, AH
KT MEX UV-B 8 54X R 8%, £ 5 s B
RABERAKEY PERASE UV-BEH TR
HH X154 % (Barsing & Malz,2000),

rHR R a/b B HE LT LME S Y Z BB
B8 B9 95 7R (Smith %,2000). R Y & % b E
WERTEHMHSRE a.b¥ UV-BESTHSERESE
5B8|#8(Gao %,2004; Mahdavian %,2008), 1 A 5
WY K 8 B B % 1) 4 % (Ambasht & Agrawal,
1995), AR, KW EELE A BHERERS
BEAEEAMEEN Y UV-BEHKERE
—ERHE. REWT PE/MHER a LETRP
HEY % HEER R4 E (Gao %,2007), X B
AHMERAOEHE PR/MHEK aLE BTER
Xt Y Ef5E UV-B 85 8 —FhE AL .

REFMMB R RFH T BAEY I UV-B B4
MmN EE. UV-BEFBSAXRAKETH AL
EVEN R REARER, EBAZ LI UV-BE
SRPREAR., EXNFHEBEFERNTY, Y
FHEESHERATAEYASENERTINNEK
B, 3 0t 1 ) 2 R F 89 (Griffin, 1994) . B M, 78 B
BB, XENEKG S BB MK (Tzaguirre %,
2007 ;f#B B %,2003) . MM PAEME BAFEMRK
BEMUV-BESBSMEM ERTERRLE
% Y4RTA KB UV-B 851KV AT R E 2 %1 45 1+ &%,
T—EME . BRHURZBERZHEENHE
B8R 3, 6B M A X 3R UV-B ST R AR
BN, FAELEYEALRBELTPHRHN
5,5 Kumar & Agrawal (1998) 8 23—,

B PR ERATFZESBRAERS UV-BEH
TRALHRAEL, SMHBREQODENE L
WRANHFE B ES UV-BE S E NER
MEME—B. XHT PRAXEFBRAARE
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FIB%IR P4 B 8 % & (Middleton & Teramura,
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Xt UV-BESNGERITI R RN _F
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R ohee 69 & B MR 20 7% 2 M 5% ] B (pathogenesis-
related protein, PRYFME M i RN AMEEH R
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1952;Pruski, 1997; Peng 4,1998), 4 T2 H
R LR EH . 7 E KR X T8N HE
Bikgrh, ERFHEEHREAIERANGREY.,
FARIGFT 4 RS %% (Soraru & Bandoni, 1979),
FRREAZHEYRERENOB R ELER
(Pérez %,1996),

$EIEHR 4 : China (8 H ) : Guangdong (J© %),
Guangzhou (J~ M), Panyu (& B ), Xiaoguweidao
UMNSE %), Waihuandonglu(#F 3R 7K B%) , sandy soil
along roadside or grassland,alt. 20 m,2008-11-20,
J. S. Zhou( /A ##2)1543(IBSC) .
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