2008 14 1 162 - 166

Plant Nutrition and Fertilizer Science

Bt

030801
Bt Bt 1 Bt 1
Bt 1 Bt 56.14 ng/¢g 1
Bt 1 Bt 1
Bt 1
Bt Bt
S154 A 1008-505X 2008 01-0162-05

Effect of transgenic Bt cotton planting on biological characteristics
and nutrient content in rhizosphere soil

ZHANG Mei-jun  YANG Wu-de”
College of Agronomy  Shanxi Agricultural University — Taigu 030801  China

Abstract A pot experiment with a transgenic Bt cotton BtXincail and an acceptor cultivar of Bt gene Xincail was conduct-
ed to investigate the effect of transgenic Bt cotton planting on the biological characteristics and nutrient contents in rhizo-
sphere soil at different growth stages. Biological characteristics were assessed by measuring the number of culturable mi-
croorganisms and enzymes activity in rhizosphere soil. Results showed that Bt protein could be detected in the thizosphere
soil of Bt Xincail and reached the peak value of 56.14 ng/g at flowering stage of cotton growth. Compared with Xincail

BtXincail stimulated the proliferation of bacteria and fungi. However no significant effect on actinomycete was observed.
BitXincail showed a significant inhibition effect on alkaline phosphatase activity and no significant effect on protease urease
and sucrase activity over the growing season but a significant stimulation effect on dehydrogenase activity at fast growth
stages. BiXincail had no significant influence on the content of organic matter total N available-N and K at seedling and
flowering stages as well as available-P at seedling but decreased the content of available-P at flowering stage significantly.
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Table 1 Number of culturable microorganisms in rhizosphere soil at different growth stages of cottons

Microorganisms Treatments Seedling Budding Flowering Bolling Boll-opening
x 10° ¢fu/g  BiXincail 80.97+£3.200 191.93+2.254™" 1144.37£7.465"" 677.60£4.564"" 216.40+2.652""

Bacteria Xincail 86.07+3.166 147.20+4.996 850.76 +4.921 442.50 + 8.551 152.10 +2.982

x 10° cfu/g BtXincail 20.49 + 1.403 28.01+2.547 35.11+0.925 31.47+£1.912 19.90 +2.042

Actinomycete Xincail 21.93+1.393 26.36 +2.822 35.62+1.144 30.46 +0.676 18.90 +0.642

x 10° cfw/g  BtXincail 4.78 £0.100 11.43+0.390" 17.76 +0.975" 6.24+0.117 5.87+0.235

Fungi Xincail 4.58 £0.075 9.20+0.227 13.76 £ 1.102 6.15+0.025 5.81+0.240
Note — * x x 5% 1% % and * * mean difference between treatments at 5% and 1%

significant level in the same growth stage respectively. The same below.
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Table 2 Enzyme activity in rhizosphere soil at different growth stages of cotton
Enzymes activity Treatments Seedling Budding Flowering Bolling Boll-opening
rg/ gh BtXincail 4.71+0.233 7.24+0.062 12.42+0.357  10.45+0.295 7.24+£0.320
Protease activity Xincail 4.79+0.193 7.36 +0.204 12.31+0.323  10.30+0.440 7.39+0.236
peg/ gh BtXincail 86.42+2.779  96.20+0.397 97.9+1.312 81.96+1.878 76.20+2.381
Urease activity Xincail 80.26+4.614  96.46+1.408 100.10+0.098  82.89+1.840 79.36+0.676
pe/ g h BiXincail 30.43£0.624  41.91+£1.976" 37.41+1.015" 30.72+0.938"" 22.26+0.788"
Alkaline phosphatase activity ~ Xincail 32.10+1.556  54.86+1.723 41.95+1.997 41.71+£0.263  24.95+1.288
mg/ g h BtXincail 1.16 £0.036 1.11+£0.104 0.62+0.020"  0.71+0.080 1.12+0.111
Sucrase activity Xincail 1.42+0.157 1.17+£0.040 0.97 +0.084 0.74+0.040 1.24+0.186
reg/ g h BtXincail 0.33+0.041 0.73+0.022" 1.36+0.059"  0.74+£0.036" 0.42+0.027
Dehydrogenase activity Xincail 0.29+0.015 0.59+0.021 0.87+0.047 0.57+0.015 0.41+0.026
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Table 3 Nutrient contents in rhizosphere soil at different growth stages of cotton
g/'kg g'kg mg/ kg mg/kg mg/kg
Growth stages Treatments OM Total N Avail \N Avail . P Avail .K
BtXincail 17.49 £ 0.421 0.86+0.025 84.20 + 3.559 95.04 +3.810 202.03 £2.854
Seedling Xincail 17.75+0.845 0.87+0.015 84.57 +3.636 96.28 +2.974 198.30 +2.000
BtXincail 16.66 + 0.995 0.83+0.026 64.86 +3.592 68.81+2.915™" 173.53 £ 2.811
Flowering Xincail 16.85+0.822 0.85+0.010 65.87 +3.855 86.15+4.910 172.13 + 3.089
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