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Effects of Attenuated UV-B Radiation on Dynamic Changes of Photosynthetic
Pigment Contents in Flue-cured Tobacco under Natural Conditions

DONG Chen-Wen-Hua, CHEN Zong-Yu® , JI Peng, ZHONG Chu

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

Abstract ; In the outside field condition, Yunnan flue-cured tobacco variety-K326 was potted under differ-
ent types of transparent films which were used to reduce solar UV-B radiation ,and the UV-B penetration
rate was 100% (CK) ,75% (T1) ,50% ('T2) ,35% (T3) ,respectively. The dynamic changes of flue-cured
tobacco photosynthetic pigment contents under different radiant intensity of UV-B radiation treatments
were studied. The results showed that three kinds of flue-cured tobacco photosynthetic pigment contents
had different sensibility to UV-B radiation. Carotenoid was more sensitive to UV-B radiation than other
photosynthetic pigments. In the earlier stage of mature ,the sensitivity of carotenoid had preferable coher-
ence to UV-B radiation, while the contents of chlorophyll a and chlorophyll b had a counter-relation of
change to it,due to the accumulative effect of UV-B radiation, there was no significant change of photo-
synthetic pigments contents in the late stage of mature. During the earlier period of budding and matura-
tion-baking , the ratio of chlorophyll a and chlorophyll b had a significant counter-relationship to respon-
ding UV-B radiation, by contrast, there was no significant difference in the late stage. The downtrend of
photosynthetic pigment contents was related to the accumulative effect of solar UV-B radiation.
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HERHEE ERETERENREEEH(24°07'N,
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B B, ARATIRIEE 120 cm x 50 cm, |75
B, E 1.8 m, HHRMHEL ( Nicotina tabacum L. )
i K326 B4k 18 d 3% J5 , #17 UV-B 5@ S8 w4t
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FARSEHE, THREE 90 em & BRI T8 X, SR FH K HAR
JR A = T B

% B3| — KA FE B UV-B &t #1

A, 7RI (B v B A BB R SR 5 AR
MrBt, & B T AN [ B AL 3 ] A6 150 em 1= B ik
UV-B fg 4158 B AL IR B, 8:00 ~ 18: 00 £ 4b
WES UV-B fE it it R A T A (ILE 1), T,
T2 T3 ] UV-B V-3 3% i #8435 292 75% 50% Fi
35% 1 T1.T2 T3 %8R 58 B 7 333 1 R 43 51 4
J179% 12% F176% .

—

(=3

(=}
1

——T1 -T2 =-T3
1 1L 1 1 1 1L 1L 1 1L 1L ]
8:00 10:00 12:00 14:00 16:00 18:00

iy
The time of a day

e i =

——T1 -T2 —=—T3

]
S

N
=

UV-BZET# (%)
UV-B penetration rate

[\ N

=3 (=3

(=}

o ®» o
8 8 8
T T 1

JEHEE R (%)
5

Light intensity penetration rate

[\
(=}

1 1 1 1 1 1 1 1 1 1 1
8:00 10:00 12:00 14:00 16:00 18:00
1]

The time of a day

(=]

B1 &H%EHAN—Xp UV-BEHH
KRBEEFHELREN

Fig. 1 Daily changes of average penetration rates of
UV-B radiation and illuminance in treatments
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HR R SR B Hh & R (3R X AT OB I AN
R, MMM ESESE™ . R
0.1 g(AF#HF] 0. 001 g) &, AR ZERXE , AR
BREN(TOKZEE A =1:1)20 mL, fl%E/EET
WAL B2 e H, HRRAE ARG, LiRR
Iz |, 7E 663,646 470 nm R HfA, THEAKR:

Ca (mg/L) =12.21A, -2.81A,;

Cb (mg/L) =22.9A,, —4.68A, ;

C,,, =Ca +Cb;

Cx (mg/L) = (10004, -3.27Ca - 104Ch)/229,,
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s, 8 A 1 B, EshiEER K, A2T0.30 mW/
em” 50.65 mW/em” Z2Jd],6 H 16 B ( FARREH1) UV-
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NIARAH 0.306 mW/em® , &/~ 3 58 B 31 FE) ) 4%
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cm? 0. 537 mW/cm® 1 0.45 mW/em’, 8 A1 B
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Table 1 The average value of UV-B radiation intensity in Tonghai( 18th May ~22nd Aug,2008)
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ime-perio
UV-B 5 5 3 i 418

e average value 0.602 0.306 0.537 0.389 0.450 0.383 0.349 0.323

of UV-B radiation
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Fig. 2 Variation trend of UV-B radiation and chl. a
content of flue-cured tobacco
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X UV-B A5 {b ) B 772 B B 22 5%, NAGRILEE
“' b ERAEBES N ERKBBREIAEL .
BANEBTHN, NEILE b HE, chl. a AR (LI
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AR AR, Hoa B RE UV-B 48 5138 B 10 A5 1L T 284k,
52 R IRGT M IR G, DR ISRE BE B e Ab 3 T3
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BN R EN S R A R
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oL, A I SR BE Y UV-B 4R T RGP &
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BETE TR A K AE & IR b X () ST B T X 5404
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FEo A4 % s LA A B3 LB S R,
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B, 5% BEAH LA, chl. atchl. b FHE . A ikBh 4%
REU BN E BRI (7 HWIE8 A
) FIARBAT IR AL FEAR EL , 24 UV-B %8 9158 B4
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9 ELABAR T3 B8 chl. a 55 chl. b 9 H 8 5 58 5511
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BUKMRRLEE =R EERNFEHE, 7 A
22 HHEi,chl.a:chl. b [L{HEIZEE UV-B 4B 918 F
TARBWSN, 8 A1 Hig,UV-B 5558 R T M,
chl.a:chl. b tWIHE R M4k, HIEHE ] fEREELE
BRI, chl. a X} UV-B % 540U8%, 76 UV-B 385820
T HFARAERE KT chl. b, X5 L™ 3t 20 A~
SR AT R B R 13 AR R R A B
AR, chl. a FEAR A FEBE KT chl. b M1 L2,
BEAh  RTHIZEEA % N X UV-B t /R MUk, #78 chl.
a.chl. b IOt A B RAERHE P RE—RIIED
HLEIE A T 3 3h, TS chl. a 5 chl. b B4R H(E7F
AR, fH chl.a 5 chl. b M EBE T FEBEE,IFH
TRATREAZ B UV-B ) B3R 45 05 2 0% B B, R ALK
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