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Effects of low-energy N* ion beam irradiation on the
main physiological characteristics of rice ( O. sativa)
with different chromosome sets in seedling period
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(1. Henan Provincial Key Laboratory of Ion Beam Bio-engineering Zhengzhou University

Zhengzhou 450052 China; 2. Hefei Sanfeng Seed Co. Lid Hefei 230061 China )

Abstract: Three different doses of low-energy N * ion beam were injected into the embryo of diploid rice seeds and corre—
sponding autotetraploids. The germination capacity seedling rate and five major physiological indexes superoxide dis—
mutase ( SOD) peroxidase ( POD) catalase ( CAT) malonaldehyde ( MDA) and soluble sugar were examined prelimi—
narily at seedling period. The results showed that with the increase of the implantation dose the germination capacity and
seedling rate of experimental materials tended to decline and the difference between each treatment group and CK

reached the particularly significant level( P <0.01) under the maximum dose (5.0 x 10”N"* /cm®) . The SOD POD and
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CAT activity of diploid materials increased first and then decreased with the dose increasing and all of them reached the
maximum at the dose of 3.0 x 10" N" /em® while the SOD PODand CAT activity of tetraploid materials showed in—
crease-decrease-increase curve and all of them reached maximum at 1.0 x 10" N* /em®. The MDA content of diploid
materials decreased first and then increased with the dose increasing while that of tetraploid materials showed decrease—
increase-decrease curve. There was no particularly significant difference among the treatment group of soluble sugar con—
tent but the content of soluble sugar was lower than that of the CK. Thus different doses of low-energy N ion beam had
a significant effects on the germination capacity seedling rate and main physiological characteristics of rice with different
chromosome sets in seedling period and there were also some differences between materials with different ploidies.
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(P <0.05) 9024, ~ 903, ~
2.1N" N 903, (P
1 N* <0.01) . X3 902, 902,
o N 48.32% +49. 07 %
55.25% 66.26% ;903 , 903, N
30.08% +65.86%  64.18% 84.29%
(P<0.01)
o X1 CK 902, 902, o
N 9.24% \15.25%  12.
04% 16.26%; 903, 903, N ( X2
11.07% \15.44%  11.56% 17. 69% 902, N 902, 13.25%
13.41% ;903 ,, N
1 N (%)
Table 1 Germination rate and survival plant rate of the tested materials after N ion implantation
Material  Statistical item CK ( ) X1(1.0x10"N" /em®)  X2(3.0x10"N"/em®)  X3(5.0x10"N*/em®)
902, 95.20 £2.77a A 86.40 £2.92ab A 73.50 £2.92bc AB 49.20 +4.35¢ B
90.50 £4.06a A 79.60 £6.21ab A 68.50 5. 15bc AB 40.50 £3.16¢ B
902, 91.10 £2.88a A 77.20 £5.19ab A 64.90 £4.34bc AB 46.40 £5.34c¢ B
903, 90.40 £4.31a A 75.70 £5.54ab AB 60.40 +3.78bc BC 30.50 £3.16¢ C
93.90 £5.03a A 83.50 £4.36a A 77.60 £3.09ab A 61.90 £5.32b A
91.70 £3.19a A 81.10 £3.21ab AB 59.10 +£3.65b BC 30.10 £3.13¢ C
903, 95.20 £2.59a A 80.50 £5.70ab A 69.20 £6.59b A 32.50 £2.92¢ B
91.00 £2.62a A 74.90 £3.49a AB 54.30 £3.01b B 14.30 £3.09¢ C

+

P <0.05

P <0.01

Note: the date in the table are average value + Se different lowercase letters mean significant differences at P <0. 05 level; different capital letters mean

particularly significant differences at P <0.01 level.
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