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Effects of enhanced UV-B radiation and inoculated Magnaporthe grisea on three physiological
indexes in seedling leaf of two cultivars of Oryza sativa GAO Xiao-xiao, GAO Zhao-hua, CHEN

Jian-jun, ZU Yan-qun, LI Yuan® ( College of Resources and Environment, Yunnan Agricultural
University, Kunming 650201, China), J. Plant Resour. & Environ. 2010, 19(1) : 56-62

Abstract: Effects of single stress of enhanced UV-B radiation (2.5, 5.0 and 7.5 kJ - m” - d’) and
combined stress of enhanced UV-B radiation and inoculated Magnaporthe grisea ( strain Y98-16T and
Y99-63C) on three physiological indexes ( relative conductivity, MDA content and SOD activity ) in
seedling leaf of two rice (Oryza sativa L.) cultivars ( ‘ Huangkenuo’ and ‘ Hexi-41’) were studied by
pot experiments. The results show that the three physiological indexes of seedling leaf of the two cultivars
in low dose (2.5 and 5.0 kJ - m™ - d™') of single stress of enhanced UV-B radiation all decrease
compared with the control (natural light) , while those all increase in high dose (7.5 kJ - m?>-d") of
same UV-B stress. Compared with the control (only inoculated M. grisea), the three physiological
indexes in seedling leaf of ‘ Huangkenuo’ decrease generally in combined stress of first enhanced UV-B
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radiation with low dose (2.5 and 5.0 kJ - m™ - d™') and then inoculated M. grisea, while those all
increase in the same stress but treated with high dose (7.5 kJ - m™ - d™'). The three physiological
indexes of ‘ Hexi41’ seedling increase generally in combined stress of first enhanced UV-B radiation
with different doses and then inoculated M. grisea, and there are significant positive correlations between
relative conductivity and SOD activity of the two cultivars (P <0. 05). In combined stress of first
inoculated M. grisea and then enhanced UV-B radiation with different doses, the three physiological
indexes in seedling leaf of ‘ Huangkenuo’ all increase compared with the control ( only inoculated ‘M.
grisea) , while those of ‘Hexi-41’ seedling appear various changing trends. There are significant and
extremely significant positive correlations among the three physiological indexes in seedling leaf of the two
cultivars ( P<0.05 or P<0.01) in combined stress of first inoculated M. grisea strain Y98-16T and then
enhanced UV-B radiation, while there is no obvious correlation among those indexes in the same stress
with M. grisea strain Y99-63C. It is suggested that because of different treating orders of the two stress
factors, different strains of M. grisea, different radiation doses of UV-B and different rice cultivars, the
relative conductivity, MDA content and SOD activity in leaf of rice seedling could appear various
changing trends under the combined stress of inoculated M. grisea and enhanced UV-B radiation.
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Table 1 Effects of different radiation doses of UV-B on relative conductivity, MDA content and SOD activity in seedling leaf of two cultivars of

Oryza sativa L.V

imat ‘EFERE Huangkenuo’ ‘A% 410 ‘Hexi4l’®
BAJ - m o d st gk MDA # SOD ¥ X B/ % MDA % SOD 1%
Radiation Relative £/nmol - g! H/U-g!-h! Relative £ /nmol - g1 #/U gt !
dose conductivity MDA content SOD activity conductivity MDA content SOD activity
0.0(CK) 12.66b 2.633b 725.67b 14.40a 2.456b 703.67b
2.5 10.44¢ 2.090d 480.00d 8.81b 2.069¢ 554.00c
5.0 10.90bc 2.333¢ 633.67c 6.59¢ 1.812d 376.00d
7.5 19.95a 3.952a 1124.67a 13.64a 2.855a 762.33a

D i E oy 3 IREE K TEHE All datums in the table are the average of three replications; WP ARFK/NEG FHRERER EH(P<0.05)

The different small letters in same column indicate the significant difference (P<0.05).
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Table 2 Effects of combined stress ( first enhanced UV-B radiation and then inoculated Magnaporthe grisea) on relative conductivity, MDA
content and SOD activity in seedling leaf of two cultivars of Oryza sativa L.V

L ‘E5THE’ ¢ Huangkenuo’ ‘GZF41° ‘Hexi4l’
B/ -m? a7 RR FIH B %/% MDA & SOD % S oL 53/ % MDA % SOD 3%

Radiation Strain Relative H/nmol « g} H/U-g! bt Relative £/nmol + g! ®/U-g" -h!

dose conductivity MDA content SOD activity conductivity MDA content SOD activity
0.0(CK) Y98-16T 28.73b 4.834a 721.33a 17.19b 2.755b 723.00b
2.5 Y98-16T 14.21c 2.905¢ 460.67¢ 18.55b 2.546b 750.33b
5.0 Y98-16T 11.72¢ 2.465d 578.67b 26.56a 3.028a 800.33a
7.5 Y98-16T 44.83a 4.540b 697.00a 30.90a 3.081a 808. 00a
0.0(CK) Y99-63C 38.89b 3.271b 768.67b 17.96b 2.809a 768.00a
2.5 Y99-63C 10.10¢ 1.874¢ 410.67¢c 12.58¢ 1.273¢ 409.00c¢
5.0 Y99-63C 13.22¢ 3.026b 395.67c 34.50a 2.709a 548.33b
7.5 Y99-63C 47.81a 5.158a 834.33a 18.96b 2.042b 521.00b

D 22 e SR RN 3 I E T All datums in the table are the average of three replications; [M% P ARFIM/NE FRHERER B E(P<0.05)

The different small letters in same column indicate the significant difference( P<0.05).
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Table 3 Effects of combined stress (ﬁrst inoculated Magnaporthe grisea and then enhanced UV-B radiation) on relative conductivity, MDA
content and SOD activity in seedling leaf of two cultivars of Oryza sativa L. "

e s ‘HEFE¥E ‘ Huangkenuo’ ‘GF 4 ‘Hexi4l’

Wk BT m? e d psim e g, MDA & SOD 1% FxHHL 5 /% MDA % SOD 1%

Strain Radiation Relative B /nmol - g—l H/U - g—l «h! Relative & /nmol - g—l /U - g—l < h!
amount conductivity MDA content SOD activity conductivity MDA content SOD activity

Y98-16T 0.0(CK) 28.73b 4.834¢ 661.67d 17.19¢ 2.755¢ 732.00c

2.5 70.55b 6.372b 1 065.00b 16.21¢ 2.692¢ 691.00d

5.0 284.85a 10. 866a 1 653.33a 69.74a 5.173a 944.33a

7.5 31.66b 4.962¢ 732.00c 28.32b 3.245b 813.33b

Y99-63C 0.0(CK) 38.89¢ 3.271d 768.67c 17.96b 2.809a 768.00a

2.5 91.27b 7.907b 1 453.67b 12.95¢ 1.993b 492.00c

5.0 53.79¢ 4.418¢ 786.67c 18.19b .2.201b 500.67¢

7.5 343.45a 12.724a 1760.67a 24.95a 2.637a 602.33b

U e iy o 3 WEENFEHE All datums in the table are the average of three replications; [l %1 AR /NE F i HR %5 B2 (P<0.05)

The different small letters in same column indicate the significant difference ( P<0. 05).
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