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Effects of Transgenic Bt + CpTI Cotton Planting on the Soil Available Nutrients and Enzyme Activities
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Abstract: In this study, three—room rhizobox method was used to collect soil samples from different zones of cotton root. This experiment com—
pared the effects of transgenic Bt + CpTI cotton SGK321 and conventional cotton SHIYUAN321 on soil available nutrients (NH;-N, NO;-N
and available P) and enzyme activities (urease, alkaline phosphatase and catalase ) at different zones(S1, S2, S3) in three growing stages(40
d, 50 d and 60 d). The results showed that, compared to the conventional cotton, planting transgenic Bt+CpTI cotton improved soil P trans—
forming to the available form in the S2 zone, while the content of NO;-N decreased in the S2 zone and S3 zone. No significant differences
were observed in soil activities of urease, alkaline phosphatase, catalase and NHi—-N among three root zones. Principal component analysis
showed that the changes of soil available nutrients and enzyme activities were mainly affected by the growth stages, the impact of transgenic
Bt + CpTI cotton on soil available nutrients and enzyme activities was very limited.
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Figure 1 Constructed profile of the rhizobox
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Table 1 Effect of transgenic Bi+CpTI cotton on soil NO;-N content

K s 40 d RS 50 d #EF)E 60 d
PR R PR AR XA AL
AL NOS N/ s1 345.29+2849a  315.55+26.31ab  261.94+7.60c  287.43x10.90bc  155.15:6.55d  192.63+4.22d
mg-ke s2 270.0749.19a  186.17+9.84bc  194.55.:9.25b  211.23+13.09bc  117.34£6.17d  178.23£11.09%c
S3 270.67+£7.10a  268.86:6.48a  233.43+5.88b  266.82+18.24a  153.68+8.04d  207.35:5.87c

TR FRFRR 2 B3 (P<0.05), FF,

Note: Different letters within same line indicate significant difference at P<0.05,the same below.
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Table 2 Effect of transgenic Bi+CpTI cotton on soil NH;—N content

X MG 40 d MG 50 d #Fja 60 d
HXUNAR AR FXUNAR AR FEXUNAR AR
S1 14.28+1.40a 13.85+1.13a 10.60+0.95b 10.18+0.95b 11.63+0.58ab 11.53+0.76ab
A A NH-N/
! S2 11.53+ 0.67a 11.68+ 0.97a 11.00+0.91a 8.65+0.68b 10.25+0.41ab 11.20+0.54a
-
e S3 12.00+0.83ab 12.38+0.73a 10.40+0.93abe 9.25+0.69¢ 10.15+0.80abc 9.93+1.12bc
R 3 EWNMER LIRS EH 0
Table 3 Effect of transgenic Bi+CpTI cotton on soil available P content
- S 40 d S 50 d #EFJE 60 d
XU B LG R MR AR
S1 49.56+0.40c 51.42+1.01¢ 73.54+1.84a 74.03:0.64a  58.82+1.89b  55.78+1.54b
L Available—P/
Lot S2 69.03.£1.97e 60.23+2.47f 79.64+0.68¢ 74.71+1.00d 91.35+1.72a 85.43+1.88b
mg-kg
S3 72.23+0.89a 73.56£1.11a 65.99+1.60b 72.26+0.52a 70.77+1.02a 61.51+1.64c
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S1, S2 and S3 represent three soil samples of root surface, rhizosphere and non—rhizosphere.; 40 d,50 d and 60 d indicate days after planting; Different
letters over the bars mean the significant difference at P<0.05, the same below.
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Figure 2 Effect of transgenic Bi+CpTI cotton on soil urease activity
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Figure 3 Effect of transgenic Bi+CpTI cotton on soil alkaline phosphatase activity
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Figure 4 Effect of transgenic Bi+CpTI cotton on soil catalase activity
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Table 4 Principal component eigenvalues

ES %ix R 5 E TR /% BRI %
F—EHS 5.861 93.68 93.68
BEBS 0.085 142 99.10

1.0F
0.5
% A
A
= 0.0
= ¥
-0.5
-1.0F . . .
-1.0 -05 0.0 0.5 1.0
FRS 1

B C REFHM,Z RFE U ;C and Z mean conventional
and transgenic Bt + CpTI cotton; O :Z-40d; @.:C-40d; A:Z-50d; A
C-50d;[1:Z2-60d; M .:C-60d.
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Figure 5 PCA analysis of soil enzyme activities and soil available
nutrient of transgenic Bit+CpTI cotton and conventional cotton at
different planting stages
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