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Effects of complex UV-B radiation and Magnaporthe oryzae stresses on the growth and photosynthetic charac-
teristics of rice in Yuanyang Terrace, China

LI Xiang, XIE Chun-mei, HE Yong-mei, ZU Yan—qun, WANG Can, LI Hong—ru, LI Yuan®

(College of Resources and Environment, Yunnan Agricultural University, Yunnan Engineering Laboratory for Agricultural Environment Pol-
lution Control and Ecological Remediation, Kunming 650201, China )

Abstract: Rice blast is an important factor limiting rice production. The enhancement of UV-B radiation on the earth’s surface affects the
interaction system between rice and Magnaporthe oryzae (M.). In order to elucidate the effect of compound stress on rice growth, the tradi—
tional rice variety "Baijiaolaojing" was implanted in the rice field of the ultraviolet radiation test station of Yuanyang terrace under field con—
ditions. The effect of enhanced UV-B radiation (5.0 kJ-m™) during different infection periods (before, during, and after infection with rice
blast fungus ) of rice leaves on the growth and photosynthesis of rice in a rice—M. interaction system was studied through combining the dis—
ease indices of rice blast. The results showed the following : under enhanced UV -B radiation before M. infection(UV-B—M.), the plant
height, spike number, overground biomass, and yield of rice were significantly inhibited; the contents of chlorophyll a and chlorophyll b, as
well as the photochemical quenching coefficient(gP), increased significantly, but photosynthesis was inhibited. Under simultaneous en-

hanced UV-B radiation and M. infection(UV-B/M.), the growth of the rice was inhibited under double stress. The photosynthetic rate dis—
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played no significant difference under UV—-B radiation treatment. Under enhanced UV-B radiation after infection (M.—UV-B), the rice

growth was not significantly different than that seen under natural light conditions, and photosynthesis was significantly inhibited; ¢P de—

creased significantly while non—photochemical quenching( NPQ) increased significantly. UV-B radiation could significantly reduce the rice

blast disease index. There was no significant difference in the disease indices under enhanced UV-B radiation at different stages of the dis—

ease. It could be seen that rice growth and photosynthesis were inhibited by the compounded stress of UV -B radiation and M., but the

prevalence of rice blast was also inhibited.

Keywords: ultraviolet B radiation; Magnaporthe oryzae; rice growth; photosynthetic characters; disease index
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Table 2 Effects of UV-B radiation and Magnaporthe oryzae on rice growth

b7 FiiFi/em SrBERL v o AR A g B Rk THIT /g Frit/gem™
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T : [F)— A [F) PR3 s Ak B ) 2 57 35 (P<0.05, n=15 ).,

Note; Different letters within a column indicate significant differences among the treatments(P<0.05,n=15).
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Table 3 Effects of UV-B radiation and Magnaporthe oryzae on chlorophyll content in rice leaves

b Chla Chlb Chla+b Chla/Chlb
A 1.296+0.020¢ 0.743+0.076d 2.039+0.083¢ 1.745+0.152a
UV-B 1.477£0.011b 1.489+0.013a 2.966+0.014a 0.9910.078c

B 0.683+0.029¢ 1.211£0.053b 1.894+0.061d 0.564+0.147d
UV-B— 1.586+0.023a 1.425+0.057a 3.011+0.067a 1.112£0.133b
UV-B/E 1.236+0.041c 1.165+0.071b 2.401=0.074b 1.06020.193bc
K—UV-B 0.903+0.062d 0.886+0.013¢ 1.789+0.073d 1.019+0.169bc

TE : [Fl— AN R PR R A B 22 57 35 (P<0.05, n=4 ).,

Note : Different letters within a column indicate significant differences among the treatments(P<0.05,n=4).
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