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Effects of planting Bt corn on soil microbial activity and soil fertility

WANG Jian-Wu, FENG Yuan-Jiao (Institute of Tropical and Subtropical Ecology, Seouth China Agricudtural University
Guangzhou 510642, China). Acta Ecologica Sinica,2005.25(5):1213~1220.

Abstract: Bt (Bactilus thuringiensis) corn is one of the four large-scale commercialized GM crops being planted around the
world. The debate surrounding the potential ecological risk of Bt corn is ongoing because of the persistence of larvicidal Bt
proteins in soil after release from Bt corn root exudates and/or by plant decomposition. The majority of published papers has
examined the effects of Bt corn on cultivation of ecologically important soil microorganisms or has used non-cultivation based
molecular genetic analysis of differences in microbial community structure. There are no reports on differences in soil activity
and fertility between soils planted with a Bt-crop and the non-Bt parental or cultivars of the same crop. This study determines
and compares differences in microbial activities and fertility of soils planted with two different Bt-corn varieties (34824 and
1246X1482) and two non-Bt cultivars, including one non-Bt parental counterpart of 34B24 (34B23) and one non-Bt hybird
(Nongda3138). Plants were grown in the greenhouse using a complete randomized block design. Samples were collected at
different corn growth stages on days 25, 39, 53, 67, and 82. Soil microbial activity was assessed by measuring soil
nitrification, arginine ammonification, and respiration of CQ,., and activity of the enzymes sucrase, acid phosphatase,
dehydrogenase, and urease. Additionally, Bt protein contents in rhizosphere soil, organic matter content, total and available
N/P/K in the surrounding soil were measured. Results showed that Bt protein concentration in the rhizosphere of one variety,

34B24, fluctuated between 46.593 and 76. 943 ng dry soil g™ throughout the season, whereas. there was a steady increase in
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concentration from 21.63 to 62.53 ng dry soil g7' in the rhizosphere of the other variety, 1246 X 1482. In general, soil
microbial activity and fertility indicators comparisons grouped into three categories. Firstly, soils planted with any of the corn
varieties . Bt or non-Bt, were not significantly different in soil nitrification, arginine ammonification, soil organic matter
content, total N/P/K and available N/P/K. Secondly. significant differences were detected in sucrase, protease and acid
phosphatase activities but only at one sampling time and for only two treatments that did not correspond to Bt- versus non-Bt
hybrids. Thirdly, there were significant differences in dehydrogenase, and urease activity. and soil respiration at most
sampling times among several treatments. However, all the significant differences were not found between Bt and the non-Bt
cultivars. There was also no apparent correlation of these differences with the changes in Bt protein concentration that were
observed. The only consistent difference was that soil respiration of one set of cultivars, 34B24 and 34B23. was higher than the
other cultivar set throughout the growth season. This illustrates a varietal difference not associated with Bt protein production
that may have contributed to the variation of microbial activity that was observed in these soils. In conclusion., although the Bt
protein persists in the rhizosphere soil. there was no detectable negative effect resulting from it on soil microbial activities and
fertility. Bioassays are still need to determine if Bt protein in rhizosphere soil remains active after release into soils. If Bt
protein remains active then the insecticidal threshold concentrations need to be determined. Future work will address the long-
term effects of Bt corn in soil ecosystem.

Key words : Bt corn; soil microbial activity; soil fertility;soil ecosystem function
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