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Effect of UV — B Radiation and Acid Rain on Rape Seedling Growth
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(1. The Key Laboratory of Industrial Biotechnology, Ministry of Education, Wuxi 214036, China; 2. Xishan District Seed company,
Wuxi 210064, China; 3. College of Chemistry & Environment Science, Nanjing Normal University, Nanjing 210097, China)
Abstract: Responses of rape seedling growth to single and combined stress of elevated ultraviolet — B radiation (UV - B, 280 ~ 320
nm) and acid rain were studied. The results showed that the growth of rape seedling was restrained in varying degrees under alone
stress and combined stress. Under UV - B radiation stress alone (T1, T2), the decreasing degrees of growth index were about
11.8% ~44.8% , 21.7% ~50.4% in the aboveground parts and about 2. 7% ~34.7% , 2.8% ~42. 8% in the underground
parts. Under acid rain stress alone (AR1, AR2), the ordinal decreasing degrees of index were 6. 2% ~ 17. 7%, 3.7% ~10.9%,
1.6% ~23.7% and0.6% ~ 10. 9% respectively. The decreasing degrees of growth indexes of rape seedling under combined stress
were significantly higher than those under single stress, Which were 24. 7% ~50.5% (AR1 +T1), 18.5% ~49.2% (AR2 +T1),
32.3% ~67.9% (AR1 +T2), 24.4% ~ 66.5% (AR2 + T2) in the ahoveground and 3. 6% ~46.2%, 3.5% ~43.1%, 4.0%
~52.9% and 3. 7% ~49. 7% in the underground.
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Table 1 Effects of UV — B radiation and acid rain on the growth of underground organs of rape seedling

fib 2 FEREK/em HRIRF/ et HREE /g T /g S IRYCE L/ 1 BRI AR/ i
CK  9.64+0.50(100.0) 2.39+0.15(100.0) 1.278 +0.097(100.0) 0.154 +£0.029(100.0) 3.134+0.010(100.0) 1.552+0.009(100.0)
AR:  8.21+0.14(85.2) 1.99+0.01(83.5) 0.925+0.047(76.3) 0.138+0.018(78.2) 3.076+0.010(98.1) 1.526+0.001(98.4)
AR, 8.62x0.31(89.3) 2.17+0.01(90.5) 1.139+0.060(89.1) 0.149+0.011(89.6) 3.114£0.070(99.4) 1.528 £0.001(98.5)
T 8.08+0.11(83.8) 1.81+0.02(75.5) 0.835£0.028(65.3) 0.112+0.007(72.4) 3.002+0.042(95.8) 1.510=0.003(97.3)
T> 7.67£0.24(79.7) 1.56+£0.002(65.2) 0.732+0.033(57.2) 0.097 £0.021(62.7) 3.001 £0.037(95.7) 1.508 +0.001(97.2)
AR/ +Ti 7.02£0.15(72.7) 1.49+0.00(62.2) 0.688 +0.000(53.8) 0.086+0.008(56.1) 2.968 +0.056(94.7) 1.496+0.001(96.4)
AR:+ Ty 7.24+0.00(75.1) 1.68+0.05(70.4) 0.728 +£0.037(56.9) 0.095+0.005(61.7) 2.990 +0.055(95.4) 1.497 £0.000(96.5)
ARi+ T, 7.00£0.33(68.4) 1.50+0.02(51.0) 0.634+0.018(49.6) 0.073 £0.009(47.1) 2.963 £0.023(94.6) 1.490+0.005(96.0)
AR+ T2 7.02£0.99(72.7) 1.75+0.08(56.4) 0.716 £0.065(56.0) 0.078 £0.016(50.3) 2.968 £0.071(94.7) 1.494 £0.007(96. 3)
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Table 2 Effects of UV — B radiation and acid rain on the growth of aboveground organs of rape seedling

b3 £ /em AAXT{E P/ em M AR AN TR et A EER ol AEE
CK 5.34+0.19 100. 0 19.15+1.05 100. 0 6.0=x0.10 100.0  50.74 +0.36 100. 0 0. 00 100. 0
AR: 4.41+0.03 82.5 16.57 £0.25 86.5 5.4+0.19 90. 1 47.60 +0.26 93.8 1. 050. 05 2.2
AR» 4.96 0. 10 92.8 17.54 0. 36 91.6 5.5+0.15 91.8 48.87+0.18 96. 3 0.85+0.02 1.9
T 4.50 £0. 06 84.2 16.45 = 0. 06 85.9 5.2+0.20 88.2 28.02 £0.33 55.2 3.02+£0.01 10. 8
T, 4.01£0.14 75.0 14.59 +0.13 76.2 4.7+0.06 78.3 25.14+0.13 49.6 6.78 £0.02 27.0
AR +T:  3.99+0.21 74.6 15.63 £0.35 76.4 4.5+0.17 76.3 25.18 £0. 19 49.5 3.98 £0.07 17.4
AR +Ti  4.18x0.16 78.2 16.24 0. 10 78.8 4.9+0.07 81.5 25.80+0. 34 50.8 4.11+0.03 15.9
AR/ +T. 3.11x0.03 63.5 11.95 £ 0. 09 67.7 4+0.0 67.2 16.29 +0. 09 32.1 5.17+0.01 33.0
AR:+T. 3.51+0.08 65.7 13.18 0. 14 69. 8 4.5+0.14 75.6 17.00 0. 11 33.5 5.28 £0.06 31.0
F3 UV-BEBWEAMEN MG EM LB EMENT N
Table3 Effects of UV — B radiation and acid rain on the aboveground biomass of rape seedling
Ak 3 M /g HIXHE Tl /g X E EBET /g AIXME ZETH/g IR
CK 2.350 £0. 159 100. 0 0. 185 +0. 022 100. 0 0.322+0.014 100.0 0.025 5 +0.001 100. 0
AR, 1.935+0.077 82.3 0.156 +0.015 84.5 0.271£0.001  84.1 0.019 2 £0. 000 83.3
AR: 2.903 £0. 164 89. 1 0.172 0. 015 93.2 0.296 0. 15 91.8 0.023 3 +£0.001 91.4
T 1.449 £0. 119 61.7 0.118 £0.010 63.7 0.266 £0.004 82.6 0.020 5 +0.001 80. 4
T, 1.121 0. 109 50.3 0.093 £0.0016 50.2 0.217+£0.009  67.5 0.018 3 £0. 004 71.7
AR+ T 1.168 £ 0. 052 49.7 0.095 +0. 004 51.2 0.194 +£0.002  60.2 0.015 8 £0. 002 62.0
AR + T, 1.267 £0. 122 53.9 0.101 £0.017 54.9 0.207 £0.004  64.2 0.018 =0.002 70.6
AR + T 0.942 +0.011 40. 1 0.081 = 0. 005 43.8 0.159+0.000 49.5 0.014 1 £0.000 55.1
AR: + T 1.061 0. 020 45.2 0.087 £0.010 46.8 0.187+0.014 58.1 0.016 6 £0.001 65.0
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