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Effect of Ce(1II ) on Photosynthetic Primary Reaction in Soybean Seedling Under UV-B Radiation Stress
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Abstract: Effect of cerium( Il ) on photosynthetic primary reaction in soybean seedlings under ultraviolet—B radiation (UV-B, 280~320 nm)

stress was studied with hydroponics under laboratory conditions. UV—-B radiation (T1/3.34 kJ-m™, T2/11.76 k] -m™) caused the decrease

in chlorophyll(Chl) and carotenoid(Car) content, optimal photochemical efficiency of PS Il (Fv/Fm ) and light transport capacity (Fv/F,), and
the excess accumulation of excitation energy. The decrease degree of each index was positively related with UV-B radiation dosage. However,

CeCl;(20 mg+ L") increased Chl and Car content, Fv/Fm and Fv/F,, compared with those of the controls. For Ce+UV-B treatments, all of
indices were still lower than those of the controls, but obviously higher than those of UV-B treatments. The sequence was followed as:Ce+T1>
T1; Ce+T2>T2; Ce+T1>Ce+T2. The result indicated that Ce(20 mg- L) could alleviate UV-B—induced inhibition on photosynthetic prima—
ry reaction, and that regulating effect of Ce on all indices mentioned above under low dosage of UV-B radiation was better than that under
high dosage. As to the excitation energy distribution in photosynthetic light reactions in UV-B, Ce and Ce+UV-B treatments, Ce (Il )

could promote leaves absorbing more light energy by increasing Chl content, accelerate photoelectric conversion and electron transport in
thylakoid membrane, and decrease the excess accumulation of excitation energy induced by UV-B radiation, which could alleviate the poten—
tial damage on chloroplast structure due to aggravation of membrane lipid peroxidation.
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Wem?, 06 TE UV-B £5Ma T (LRI Rt
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7~,5 CK A7, UV-B 4841138 T Chla 5 Chla/Chlb ¥
F#AR, KB Chla FEIERF Chlb, AJIL Chl B TR
(22.6%/T1,42.3%/T2) F2L /& T Chla SR/ &R
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B iESIIREEIFAER, Ce(I)4H F, 5 CK 2R A%,
FolFm FolF, Y9380, H3gEAEE . Ce(ll )+UV-B 4k
A Fy BT CKHB RS T UV-B &34, Fo/Fn,
FulF, BAKTF CKHBI B &F UV-B 4, H Ce( Il )+
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Tablel Effect of Ce( Il ) on photosynthetic pigments in soybean seedlings under UV-B radiation stress

e Chla/mg- g™ FW AHXHE Chla/Chlb AHXHE Chl/mg-g'FW AHXHE Car/mg-g 'FW AHXHE
CK 2.44+0.09b 100.0 2.77b 0.0 3.32+0.03b 100.0 0.30+0.01ab 100.0
Ce(Il) 3.26+0.11a 130.7 3.19a 15.1 4.28+0.05a 129.1 0.32+0.02 a 109.1
T1 1.79+0.06¢ 83.7 2.32¢ -16.0 2.57+0.04d 774 0.23+0.02¢ 7117
T2 1.4420.09¢ 64.3 2.15d -22.3 2.11+0.11e 577 0.18+0.03d 60.8
Ce(Il)+T1 2.10+0.03b 95.7 2.70b -3.6 2.88+0.08¢ 87.1 0.27+0.01b 91.2
Ce(IlI)+T2 1.66+0.02d 75.6 2.37¢ -14.6 2.37+0.12d 71.4 0.24+0.01c 81.1

T Al —5 sy A R - B R AL B 22 57 A B3 (P<0.05), TRl
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Table 2 Effect of Ce( Il ) on value of Fy, Fo/Fm and Fv/F; in soybean seedlings under UV-B radiation

AbE £y HARHE FolF, AXHE FolFm AHXHE
CK 255+20cd 100.0 3.732+0.177b 100.0 0.721x0.004 b 100.0
Ce(T) 239:+14d 929 4.277+0.144a 114.6 0.813+0.033a 1127
T1 306+19b 120.1 2.871£0.127¢ 76.9 0.624+0.012¢ 86.4
T2 366+6a 1434 2.238+0.125d 59.8 0.516+0.032d 71.6
Ce( 1 )+T1 278+15¢ 109.2 3.472+0214 b 929 0.707+0.027b 98.0
Ce(II)+T2 312+11b 122.4 2.448+0.201d 65.3 0.6050.024¢ 83.8

2.3 Ce(IM)3t UV-B BB TAXEMF PST BRI KAEE
43 B EL 1 B B M

WIATHE R R e RN R RFERURIT
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B X R E M R YERE A FL AR (35 3) . K
& UV-B (T1) &¥TF,D BEFE P BERFKMN
Ex AR B3 BHIE UV-B(T2) 4/ D .Ex BT+
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Table 3 Effect of Ce(Ill ) on the distribution of excitation energy absorbed in PS I antennae in soybean under UV-B radiation

izl D AHXHE P FAXHE Ex HXHE
CK 31.35+0.76d 100.0 35.31x1.91b 100.0 33.34+0.91b 100.0
Ce(II) 37.82+0.58¢ 120.6 42.92+1.02a 121.6 19.25+1.17e 57.8
T1 37.73«1.41c 120.3 28.98+1.01¢ 82.0 33.27+1.23b 99.8

T2 46.95+0.39a 149.7 14.37+0.86e 40.7 38.66+1.41a 115.9
Ce(1I)+T1 43.08+1.01b 1374 32.62+1.09b 92.3 24.28+1.03d 72.8
Ce(Il)+T2 43.37+1.67b 138.3 23.95x1.12d 67.8 32.67+1.73¢ 97.9
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