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Effects of transgenic soybean on enzyme activities and nutrients in rhizosphere soil
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Abstract ; Transgenic crops were grown in an increasingly large scale around world, and accompanied by pub-
lic concern about their potential ecological and environmental impacts. Evaluation of the effect of genetically modi-
fied crops on soil enzyme activity and nutrient content is critical for the soil ecosystem. In order to investigate the
effects of planting transgenic soybean on enzyme activities and nutrient contents of rhizosphere soil, the changes of
the enzyme activities (urease, alkaline phosphatase and hydrogen peroxidase ) and nutrient contents ( nitrate nitro-
gen, ammonium nitrogen, available phosphorus) in rhizosphere soil were examined in microcosm experiments. Two
varieties of transgenic soybean M88( CP4 epsps) , ZB( Bt crylAb + CP4 epsps) and a conventional soybean Zhong-
huang 13 were selected. Compared with the conventional variety, the soil enzyme activities (alkaline phosphatase
and hydrogen peroxidase) and available phosphorus content of transgenic soybean had no significant difference, but
the nitrate content decreased significantly. However, remarkable differences existed between M88 and ZB in terms
of ammonium nitrogen and urease activity in rhizosphere soil. Compared with the conventional variety, the urease
activity and ammonium nitrogen content of transgenic soybean M88 had no significant difference. In transgenic soy-
bean ZB, the urease activity decreased significantly, and the ammonium nitrogen content increased significantly.
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Table 1 Activities of some soil enzymes in rhizosphere of different soybean

Ab T IREEEAE (pg - g~ - h 1)

BB R A G/ (mg - hg™' - 2h 1)

AL SRS/ (mL - g7 - 20min ")

Treatment Urease activity Alkaline phosphatase activity Hydrogen peroxidase activity
H1# 13 (CK) 25.04 +2.81a 15.71 £3.70a 2.46 £0.04a
M88 23.96 +2.08a 17.43 £1.12a 2.44 +£0.06a
7B 20.24 +1.65b 18.40 +4.13a 2.39 +0.15a

TE - P B P BB AR 22 5 6 — SR 6] 3B 3R 22 5 B KK (P <0.05) o T 1]

Note; CK, Zhonghunang 13. Data in the tablewere Mean + SE, different letters in the same column following data indicated significant difference a-

mong treatments at P <0.05. Same as below
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Table 2 Soil available nutrients in rhizosphere of different soybean

Jb 3 AR/ (mg - kg™") AR/ (mg - ke™h) B/ (mg - kg™!)
Treatment Nitrate nitrogen Ammonium nitrogen Available phosphorus
i 13 (CK) 6.56 £1.803a 8.12 +1.084b 24.33 £2.242a
M88 4.16 £0.603b 7.38 £0.973b 22.87 +7.116a
7B 4.55 +0.358b 9.89 x1.157a 20.44 +3.251a
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