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三种核素对植物烂种烂芽的影响
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摘要： 

为探讨核素及其浓度与植物烂种烂芽的关系,用Sr(NO3)2、CsNO3  和UO2  (NO3)2  6H2O,配制成0, 0.1, 0.5, 1.0, 

2.5, 5.0, 7.5 和 10.0mmol ·L-1的溶液,研究Sr、Cs和U在发芽试验中对向日葵、大豆、玉米、黄瓜和油菜种子
烂种烂芽的影响。结果表明:核素、核素浓度和植物对烂种烂芽的影响极显著,互作效应也非常显著。U 处理的烂种

烂芽率极显著地高于Sr或Cs处理,Sr或Cs处理之间差异不显著。不同Sr
2+

或Cs
+
浓度处理间没有显著差异。

2.5mmol ·L-1  及以上U6+处理极显著地增加植物烂种烂芽率。植物之间对核素的反应差异较大,向日葵敏感,黄瓜
不敏感,油菜、大豆和玉米介于二者之间。因此,不同核素对植物种子烂种烂芽的影响不同,U的影响大于Sr或Cs的影

响,中高浓度U离子易致植物种子和幼芽死亡,不同植物烂种烂芽率对不同种类和不同浓度的核素反应不同。 
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Abstract: 

In the present study, in order to understand the relationships between nuclides and seed and bud 
mortality of plants, five plant seeds of sunflower, soybean, corn, cucumber and rape were applied to 
investigate effects of Sr(NO3)2 , CsNO3  and UO2  (NO3)2  ?6H2O on their seed and bud mortality in a 

germination test. Results showed that types of nuclide, nuclide concentrations and plant species all had 
very significant effects on the seed and bud mortality, and their interaction effects were also very 
significant. The seed and bud mortality with U treatment was significantly higher than those treated with 
Sr or Cs. Effects between Sr and Cs treatments had no significant differences. Concentration effects 

between Sr2+ or Cs +were not significantly different. The U6+ concentration of 2.5mmol 稬-1  and higher 
significantly increased seed and bud mortality. The response of the seed and bud mortality between 
plants to nuclides were quite different. Sunflower was the most sensitive one and cucumber the least 
sensitive one. The effects of different nuclides on seed and bud mortality of plants are different, 
following the order of U >Sr or Cs. Medium-high concentration of U ions is prone to increase plant seed 
and bud mortality. Seed and bud mortality of different plants respond differently to different nuclides and 
their concentrations.

Keywords: Strontium   Cesium   Uranium   Plant seed   Seed and bud mortality   

收稿日期 2012-06-19 修回日期 2012-11-23 网络版发布日期  

DOI: 

基金项目: 

国防基础重点科研项目(B3120110001) 

通讯作者: 

作者简介: 

作者Email: 

参考文献：



[1] 唐秀欢,潘孝兵,万俊生. 放射性污染植物修复技术田间试验及前景分析[J].环境科学与技术.2008,31(4):63-67 

[2] Broadley M R,Willey N J. Differences in root uptake of radiocaesium by 30 plant taxa[J]. 
Environmental Pollution, 1997, 97(2): 11 -15

[3] 张晓雪,王 丹,张志伟,徐长合,钟钼芝.水培条件下十种植物对88  Sr 和133Cs 的吸收和富集[J].北方园艺2009,
(10):65-67
[4] 唐世荣,郑洁敏,陈子元,方益华. 六种水培的苋科植物对134Cs的吸收和积累[J]. 核农学报,2004,18(6):474-

479.
[5] Singh S, Malhotra R, Bajwa B S. Uranium uptake studies in some plants[J]. Radiation Measurements, 
2005,40:666 - 669 
[6] 唐 丽,柏 云,邓大超,任亚敏,徐 俊,姚中伟,夏传琴. 修复铀污染土壤超积累植物的筛选及积累特征研究[J]. 核技

术,2009, 32,(2):136-141 

[7] Willey N J, Tang S, McEwen A. The effects of plant traits and phylogeny on soil-to-plant transfer of 
99Tc[J].Journal of Environmental Radioactivity, 2010,101:757-766 

[8] Willey N J, Fawcett K. Inter-taxa differences in root uptake of 103/106Ru by plants[J]. Journal of 
Environmental Radioactivity, 2006,86:227-240
[9] Straczek A, Duquene L, Wegrzynek D, Ernesto C C, Wannijn J,et al. Differences in U root-to-shoot 
translocation between plant species explained by U distribution in roots[J]. Journal of Environmental 
Radioactivity 2010, 101:258-266
[10] Velasco H, Ayub J J, Sansone U. Influence of crop types and soil properties on radionuclide soil-to-
plant transfer factors in tropical and subtropical environments[J]. Journal of Environmental Radioactivity, 
2009,100: 733-738
[11] Wyttenbach A, Furrer V,Tobler L. The concentration ratios plant to soil for the stable elements Cs, 
Rb and K[J]. The Science of the Total Environment, 1995, 173-174: 361-367
[12] Ehlken S, Kirchner G, 2002. Environmental processes affecting plant root uptake of radioactive 
trace elements and variability of transfer factor data: a review[J]. Journal of Environmental Radioactivity 
2002, 58: 97-112
[13] Massas I, Skarlou V, Haidouti C, Giannakopoulou F. 134Cs uptake by four plant species and Cs-K 
relations in the soil-plant system as affected by Ca(OH)2  application to an acid soil[J]. Journal of 

Environmental Radioactivity 2010, 101: 250-257

[14] Scotti I A, Effect of Treatment Time on the 134Cs and 85  Sr Concentrations in Green Bean Plants.
[J] Journal of Environmental Radioactivity, 1996, 33 (2). 183-191
[15] Chakraborty D, Maji S, Bandyopadhyay A, Basu S. Biosorption of cesium-137 and strontium-90 by 
mucilaginous seeds of Ocimum basilicum[J]. Bioresource Technology, 2007, 98:2949-2952

[16] Witherspoon J P. Effects of internal 137Cs radiation on seeds of Liriodendron tulipifera[J]. Radiation 
Botany, 1968,8(1): 45-48.
[17] 胡劲松,吴彦琼,谭清清,胡 南,李广悦,丁德馨. 铀对蚕豆种子萌发及幼苗 SOD 和 CAT活性的影响[J]. 湖南农

业科学, 2009,(10):15-17 

本刊中的类似文章

1．石辉,李占斌,赵晓光.铀钍衰变系核素在土壤侵蚀应用研究的进展[J]. 核农学报, 2003,17(05): 396-399

2．史建君,王寿祥.水稻对放射性锶的吸收及撒洒硅藻土对其行为的影响[J]. 核农学报, 2003,17(03): 203-206

3．史建君,王寿祥,陈传群.施用白垩和膨润土对降低作物吸收放射性锶和铈的有效性[J]. 核农学报, 2003,17(02): 

127-132
4．陈传群，王寿祥，张永熙，孙志明.锶－89引入方式对其在水稻植株中积累的影响[J]. 核农学报, 1995,9(04): 

0-0

5．张永熙,王寿祥,黄丹,胡秉民.模拟池塘中锶-89的迁移和积累动力学[J]. 核农学报, 1993,7(03): 185-190

6．陈传群,徐寅良,张勤争,孙志明.水生植物对~(134)Cs的吸收[J]. 核农学报, 1990,4(03): 139-144

7． 张晓雪, 王 丹, 钟钼芝, 徐长合, 于海蛟, 周国辉. 鸡冠花（Celosia cristata Linn）对Cs和Sr的胁迫反应及其

积累特征[J]. 核农学报, 2010,24(3): 628-633
8．郭江峰;柴立红;丁先锋;朱聪;.阳离子对耐辐射奇球菌对放射性铯生物吸收的影响(英文)[J]. 核农学报, 2008,22

(02): 209-212+222
9．吕兑财;黄增信;赵亚丽;郭会君;王根良;贾向红;李春华;张龙;刘录祥;.实践八号育种卫星搭载植物种子的空间辐

射剂量分析[J]. 核农学报, 2008,22(01): 5-8

Copyright by 核农学报


