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Table 1. Soil physical and chemical property

Sample Total N/ (g/kg) Organic carbon/ (g/kg) Available phosphate/ (mg/kg) pH
SY1 1. 65 13.0 233.67 6.1
SGK1 1. 00 10.2 72. 80 6.3

*® 2. WAEE PCR i EMSI YRS F7

Table 2. Primer and probe sequence and concentration for quantitative PCR

Concentration / Product size/

Primers/Probe Target/Aim Sequence (5°—37) Reference
(nmol /L) bp

nosZ-AF qPCR WCSYTGTTCMTCGACAGCCAG 200 259 -

nosZ-4AR qPCR ATGTCGATCARCTGVKCRTTYTC 400

nosZ-¥ T-RFLP FAM-CGYTGTTCMTCGACAGCCAG 400 200 (4]

nosZ-R T-RFLP CATGTGCAGNGCRTGGCAGAA 600
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Figure 1. Changes of nosZ gene copy number of denitrifier
(A) and soil pH (B) in rhizosphere of transgenic cotton
(SGK321) and non-ransgenic cotton (SY321) .
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o RE S A B 3-A) T A, BT RE G
AT AL, — 41 SGK321 % FE R 5 18 (GM) 4R
B b 48 FF 5, 59 A — 41 & SY321 HE B 3 A A AE
(NON-GM) Hi [ - HEFE i o 31X R B 36 FE R A 46 15 R
At RS DRV RA AP AR B 1 398 o 1 S A A0 40 1R 22 A I 2 e
F o M TRF 2345 & (B 3-B) n) %01, AF %5 5 D3 K A6 AR
B 558 v (0 SR AL 40 1R 22 A PRI T AR DR A TE
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Figure 2. Canonical correspondence analysis ( CCA) of nosZ
TRFLP profile of denitrifier in rhizosphere of transgenic cotton
(SGK321) and non-ransgenic cotton (SY321). A: sample plot;
B: TRF plot; C: environmental variable plot.
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Figure 3. Partial canonical correspondence analysis (pCCA) of
nosZ TRFLP profile of denitrifier in rhizosphere of transgenic
cotton ( SGK321) and non-ransgenic cotton (SY321). A:

sample plot; B: T-RF plot; C: environmental variable plot.
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£ R oF 5 TS b 4 B S B B A A R B T E
Flo 2522 0™ BF 90 D% 5 DR 0 b e - 4 4 2k
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Effects of planting transgenic Bt + CpTI cotton on
rhizosphere denitrifier abundance and diversity

. 1 . 2 . 1
Lianhua Dong , Ying Meng™, Jing Wang

'National Institute of Metrology, Beijing 100013, China

*Hubei Institute of Measurement and Testing Technology, 430223 Wuhan, Hubei Province, China

Abstract: [Objective] To evaluate the effect of planting genetically modified cotton on soil denitrifer. [Methods] The
impact of transgenic Bt + CpTI cotton (SGK321) and its receptor cotton (SY321) on rhizosphere denitrifier abundance
and diversity were investigated by using quantitative PCR (qPCR) and terminal restriction fragment length polymorphism
(T-RFLP) . We collected rhizosphere soil before cotton planting (Pre) and along with the cotton growth stage (budding,
flowering, belling and boll opening) . [Results] The abundance of denitrifier in both cottons changed significantly across
the growth stage, but the variation tendency was different. In the rhizosphere of transgenic cotton, the denitrifier
abundance increased from 3. 12 x 10°copies/g dry soil (Pre) to 2. 81 x 10" copies/g dry soil (belling) . The denitrifier
abundance in non-transgenic cotton was significantly affected by the growth stage: increased at budding, decreased at
flowering, and then increased at belling. Canonical correspondence analysis and partial canonical correspondence analysis
show that the denitrifier diversity was more correlated with pH, concentration of NO, and budding and flowering.
Additionally, cotton genotype was an important factor of influencing the diversity of denitrifier. [Conclusions] This
indicates the abundance and diversity were influenced by both the cotton growth stage and the cotton genotype by adjusting
the soil pH and concentration of NO, ~. Planting of transgenic Bt + CpTI cotton leads an increase in the soil pH, which
results in an increase in abundance and diversity of denitrifier.

Keywords: quantitative real time PCR, denitrifier, transgenic Bt + CpTI cotton, Shiyuan321, nosZ gene, terminal

restriction fragment length polymorphism (T-RFLP)
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