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Effects of Soil Sterilization and Fungicide Application on Growth and Heavy Metal Accumulation of Alfalfa
(Medicago sativa L.)

HE Yong-mei, YANG Zhi—xin, QIN Li, LI Cheng—xue, ZU Yan—qun, ZHAN Fang-dong”

(College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China)

Abstract : Research has shown that soil microbes have profound impacts on plant tolerance to heavy metals. A greenhouse experiment was
carried out to investigate the effects of soil sterilization and fungicide (benomyl ) application on growth, antioxidant physiology and heavy
metal accumulation of alfalfa( Medicago sativa 1..) grown in heavy metals—polluted soils from a lead—zinc mining area of Huize, Yunnan
Province. Soil sterilization significantly increased malondialdehyde (MDA ) content by 44%, but decreased —SH content by 54%, chlorophyll
a by 27%, chlorophyll b by 23%, and carotenoid content by 30%. Plant height, shoot biomass and root biomass were also reduced by soil
sterilization by 45%, 74% and 85%, respectively. Both soil sterilization and benomyl application led to a significant increase in available Pb
in soils and Pb content in alfalfa roots but a decrease in Zn content in the roots. In addition, soil sterilization significantly increased Cd con—
tent of alfalfa shoots. The accumulation of Pb, Zn, Cd and Cu in alfalfa was significantly decreased by soil sterilization by 74%, 78%, 68%
and 76%, respectively. Applying benomyl did not significantly affect growth, antioxidant physiology, and heavy metal accumulation of alfal-
fa. These results indicate that soil microbial elimination reduces plant’s ability to tolerate and accumulate heavy metals.
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Figure 1 Effects of soil sterilization and benomyl application on growth of alfalfa
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Figure 2 Effects of soil sterilization and benomyl application on antioxidant physiological indexes of alfalfa
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Table 2 Contents and accumulation of heavy metals in aboveground part of alfalfa

Frig/mg ke

ZR e 4!

SR AR5 WA HHEK IR 3 W K
Pb 837.5+19.3a 857.3+14.9a 871.9+£25.5a 1229.7+233.4a 1129.7+192.8a 339.4+87.2b
Zn 116.3£16.0a 135.0+24.7a 103.8+13.4a 173.1£37.7a 182.3+48.5a 40.9+£12.7b
Cd 11.6+0.8b 13.1£0.9ab 14.2+1.3a 17.0£3.5a 17.4+3.6a 5.5+1.4b
Cu 118.9+7.4ab 135.0+15.7a 106.1£12.7h 176.1+442.1a 180.5+47.2a 42.2+15.4h

xR3 BEMTHEZENSESERE
Table 3 Contents and accumulation of heavy metals in belowground part of alfalfa

. /g kg Sl g A

R AR5 i R HEK IR 3 W K
Pb 733.8+17b 795.4+27a 809.9+21a 142.9+40.8a 128.2+24.8a 23.0+5.9b
Zn 82.5+11.5a 53.8+12.4b 57.5+7.5b 16.1+4.8a 8.7+3.1a 1.6+0.3b
Cd 33.7+3.1a 34.2+6.2a 31.2+3.9a 6.6+2.6a 5.4+1.5a 0.9+0.4b
Cu 63.4+6.5a 62.1+£8.9a 80.1x£13.9a 12.8+4.9a 10.0+£3.2a 2.4+1.1b
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Table 4 Contents of available heavy metals in pot soil(mg-kg™)
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