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Physiological response ability of different flue-cured
tobacco varieties to UV-B radiation
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Abstract: A pot experiment was carried out to explore the response ability and mechanism of flue-cured tobacco to
UV-B radiant intensity using varety Hongda and K326 as material. The tobacco agronomic characteristics, the contents
of photosynthetic pigment and polyphenols, the vigor of root system and the activities of the antioxidant enzymes were
determined. The result showed that tobacco height, the contents of chlorophyll A, chlorophyll B, total chlorophyll, lutein,
carotene, chlorogenic acid and rutin were improved. The activities of both POD and root dehydrogenase were more
higher compared to the control group while CAT was lower comared to the control group. And the biggest increase of
pigments is lutein, then carotene and chlorophyll B, and finally chlorophyll A. The increase of the content of rutin was
larger compared to that in chlorogenic acid. The range of variation of antioxidant enzyme activity increased with radiant
intensity increased. It suggested that flue-cured tobacco can adapt to UV-B radiation enhancement by adjusting the
contents of light oxidation resistance substance and antioxidant enzymes activities. Furthermore, a large difference of the
response ability to UV-B radiation existed between two flue-cured tobacco varieties. And that of Hongda was much
stronger than that of K326.
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Table 1 Effect of UV-B radiant intensity on tobacco’ s agronomic characteristics cm
v Y= £E BARMK BAME

mip LI

18 2/ 3@ 48 5@ 18 283

38 48 58 18 2@ 383

48 5B 1R 2@ 38 4@ 53

ax A

B  10.0a 21.3a 33.8a 47.5a 53.4a 2.95 3.38a 4.90 4.98
CK 8.1b 15.0b 26.3b 35.0b 40.4b 2.76 2.90b 4.92 5.12

K326 A

B 10.2a 18.7a 30.4a 39.0a 43.6a 2.98 3.12a 4.72 4.82
CK 7.8b 14.0b 24.2b 33.3b 36.1b 2.80 2.85b 450 4.75

9.7a 19.5a 37.4a 48.0a 55.3a 2.87 3.00ab 4.97 5.30

9.5a 17.4a 30.7a 38.8a 44.3a 2.65 3.18a 4.68 4.80
4.86 27.8
4.75 27.2

543 30.6a 279 458 49.0 528 14.1 16.5ab 20.0 20.0 23.0
5.18 30.9a 359 443 493 527 141 16.4a 196 20.6 220
52227.7b 292 444 476 494 132 150b 19.1 20.7 217
4.88 27.5

329ab 442 477 489 125 150 19.5a 21.3a 21.8a

343a 434 46.6 426 129 147 17.5b 18.5b 19.2b

30.2b 418 452 469 129 142 16.5b 18.7b 20.4ab
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Table 2  Effect of UV-B radiant intensity on content of chlorophyll mg/g

i 1S Chla  BCK#H/% Chlb & CKERE/% Chl RCK#RE/%  Chla/Chlb 3B CK /%
ax CK 5.593b 6.246b 11.839b 0.895

A 5.700a +1.92 6.766a +8.33 12.466a +5.30 0.842 -5.92

B 5.629ab +0.65 6.589a +5.50 12.219 +3.21 0.854 - 4.60
K326 CK 5.167b 6.277b 11.444b 0.823

A 5.308a +2.73 6.587a +4.94 11.895a +3.94 0.806 -2.10

B 5.237ab +1.37 6.454ab +2.81 11.691ab +2.16 0.812 - 1.40

RPBFEUHEL ; " RRIEXNRBLEM ; « - "RRENBELRLD . TEH .

#3 UV-BiESBEXBMHENRE NRESEMFME

Table 3 Effect of UV-B radiation intensity on content of carotenoids

ng/g
mih AE HER RCKERE/Y% B R BRCKERE/%
g4K CK  47.77c 42.14c¢
A 9536a +99.62 79.79 +89.35
B 77.23b +61.67 64.50b +53.06
K326 CK  40.93c 44.47¢
A 8l47a +99.05 83.17a +87.02
B 68.24b +66.72 68.38b +53.77
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Mk 4 WA, 858 UV-B BRI AM K236
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S5 E UV-B BEBEERYK  BEETXHERA .3
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Table 4 Effect of UV-B radiation intensity on content of polyphenols

2.4 UV-B $@5132E Xt POD. CAT AR A SEEE
EL:DEAL
&5 A, SHRAML , HBARKRET
S POD)MBRB I EMLAEEM , IR

mafg {LEBS(CAT)EMBHEMRIK . Hh POD M CAT 5&
= B CK R moeae BCK R R Py = y = & 12
w0 4% gEm 0 EEH 4 it HHEIEER UV-B BEEERMNMELR , MR
A 1298a  +6245 1548a  +237.25  28.46 B, TeRERHRMTHRETR , BEE8TX
B 950 +1040 856 +8649 1810 [, AXKASNEANRIRBLABAENNER
o e o e D% R SEAT . RRRTE , LAWK POD FEILE
12.32a  +107.76  12.47a  +154.49  24.79 N _ g
B 806b  +3592 815h  +6633  16.21 ERA , CAT EERIEARN R .
#5 UV-BIESISREXT POD, CAT FliR & SEGE RIS
Table 5 Effect of different UV-B radiant intensity on activities of POD, CAT and vigor of root system
POD &M/ CAT &M/ Eil JEME/
i a8 fﬁ B CK #R/% fﬁ B CK #R/% ﬁﬂaiﬁﬁfﬁ B CK #R/%
(Ug ) (Ug (ngg *h)
AN CK 276.8¢ 22.7a 878.4c
A 346.8b +25.29 21.3a -5.88 1114.2a +26.85
B 360.0a +30.06 17.3b - 2353 1025.1b +16.70
K326 cK 327.2b 38.7a 927.6¢
A 368.4a +12.59 25.3b - 34.48 1343.5a +44.84
B 371.8a +13.63 20.0¢ -48.28 1037.1b +11.81
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