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Effect of Bt cotton leaves under elevated greenhouse gases
(CO; and O3) on soil Oribatida populations
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Abstract [Objectives] Transgenic Bt cotton was modified to express a gene derived from the bacterium Bacillus
thuringiensis (Bt) to combat lepidopteran pests. Elevated CO, and Oj; are expected to further alter the chemical composition of
cotton, and may thus affect the role that soil fauna plays in the decomposition of Bt plants. [Methods] A three month
litterbag field study, consisting of eight treatments using leaves from Bt cotton and near-isolines of non-Bt cotton grown under
normal control, OTC control, elevated O; and CO, levels, was conducted to investigate the abundance of soil Acari that
developed on the decaying leaf materials. [Results] The abundance of Acari was significantly impacted by sampling times.
Acari abundance was highest in July and significantly decreased in elevated CO, treatments. Moreover, only the common
Simian3 significantly decreased in elevated CO, levels. Acari abundance was significantly reduced in Bt cotton litter in the
OTC control but not in the normal control, elevated CO, and O; treatments. [Conclusion] Soil fauna were not affected by
elevated Os cotton litter but cotton litter grown under elevated CO, levels could significantly reduce the abundance of Acari
compared to those found under the normal control, OTC control and elevated O; treatments.
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Fig. 1 Number of soil Acari (mean of two cotton varieties elevated CO,, elevated O3, atmospheric atmosphere and
open-top chamber control levels) per field (n = 8) of the litterbag study

LSD P <0.05

Data are mean +SE. Histograms with different uppercase letters indicate significant differences among the sampling fields, and
different lowercase letters indicate significant differences among the sampling months (LSD test, P < 0.05). The same below.
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Table 1 P-values from ANOVAs for the effect of CO, and O3 concentrations and cotton varieties on abundance of Acari

P
Total contrast Different treatments P value (contrast)
0.014* OTC > > >
CO2 and 03
CK’>CK > EO>EC
Varieties 0.037* >Bt (QB>BY)
X
o 0.325
CO,; and Ojzxvarieties
One-factor contrast
0.046* OTC > > >
CO2 and 03 QB
CK’>CK > EO > EC
Bt Bt 0.424
Varieties CK 0.25
OTC CK’ 0.022* >Bt (QB>BY)
EO 0.146
EC 0.541
* P<0.05

* indicates a significant effect among treatments (P < 0.05).
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Fig. 2 Number of soil Acari (mean of two cotton varieties, elevated CO,, elevated O3, atmospheric atmosphere and
open-top chamber control levels) per field (n = 8) of the litterbag study
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