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Table 1. Soil physical and chemical property

total N/ organic carbon/ available phosphate /
sample p
(g/kg) (g/kg) (mg/kg)
SY1 1. 65 13.0 233.67 6.1
SGK1 1. 00 10.2 72.80 6.3
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1.5 f{i%%%5 PCR €224 16S rRNA fiE &
L4 & amoA

DNA K i BV 2% 0 W 2 E AR 20 A1, 5 31 A
PEECLf (1 45 3 o B AR DNA B B &2 531 - 32402
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Figure 1. Quantification of 16S rRNA gene representing of total bacterial population size in rhizosphere of

cotton by droplet digital PCR. A: The number of droplet events counted for selected wells/samples for

quantifying total bacterial 16S rRNA gene; B: One-dimensional scatter plots for selected wells/samples

fluorescent droplet amplitudes; C: Histogramsfor selected wells/samples fluorescent droplet amplitudes.
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Xf R B S S R B E AR .
FHEE WO AE 26 0 00 40 B B0 B AR T (L R IA
PG W 2 5 (SY321: P =0.15;SGK321: P =
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0.25, HF 5L T, P =0.45;SCGK321 :FF 5
RIIT KK, P =094, F W5 20 T KK P=
0.73) .
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RSP LS, PCROSE IS 37 18 19 Gl AR 2D Wi A ¢
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i NI A2 Al T S 2R 1 2 A W v ) DX R Rl
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7 VE ML, T8 v R e Ay B TSR AE F 8] AT AT DX
AN 22 T B g B AR R 2 AR A, TR IE T
SE B4 R AE DR T S

X a8, A8 A A TR R B0CE S AR WL 3B, A
X e e (4 f 4 R ) A 4. 61 x 107
copies/g dry soil Fl1 3. 81 x 10° copies/g dry soil, Pj &
ZAEAE B Mk 2 5 (P =0.0002) , 78 7 ], SY321
A SGK321 R B 1 58 v 1) 22 48 Ak 40 vl A0 23 i)
1.94 x 10° copies/g dry soil F1 7.73 x 10° copies/g
dry soil, 7) UGN T 4 %A1 2 4, U IS P Fof A A€ AR B

TP A R BRI A ER R EE (P =
1.5 x107%) o 7E4E I, SY321 41 B % 4 1k 41 14 15 7
A LE 2 3 B AIG (5. 96 x 10° copies/g dry soil, P =
11 x107°) 5 i SGK321 H by %4 4 1k 40 1 ) &t 3 4
B4 1.25 x10°copies/g dry soil (P =1.2 x107°) ,
TR A6 B 1 38 v S S A 0 B B0 5 R T A 22 R R
B (P=6.0x10"") . %W 5L L, SY321 4]
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soil (P =6.2x107°) , ] SGK321 # px + 4 v 2 4 Ak
A HCE AT R AR B (1,28 x 10° copies/g
dry soil, P =0.37) , {H W # Z [A] 5 SR A7 16 2 3% M =
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7.53 x 10° copies/g dry soil, 75 %2 ], P Bl i 76 A B
TR R e LR E T (P =
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FRYAN T A I 3005 x99 vh 35 20 1 75 SR ) S0 AR
B = 8 o B PR 358 AN T AT 5 B A A T B
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)45 o AN TR MR A T 2 Wik TR AR 3% 20 T A0 el W WA 7
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B A A T R 1 AR A BRI A [ AR K SR A
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Figure 2. Quantification of amoA gene representing of ammonia oxidizing bacteria population size in rhizosphere of
cotton by droplet digital PCR. A: The number of droplet events counted for selected wells/samples for quantifying

ammonia oxidizing bacterialamoA gene; B: One-dimensional scatter plots for selected wells/samples fluorescent droplet

amplitudes; C. Histogramsfor selected wells/samples fluorescent droplet amplitudes.
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Figure 3. The changes of total bacterial (A) , ammonia oxidizing
bacteria population size (B) and theratio of amoA to 16S rRNA
(C) in the rhizosphere of genetically modified (SGK321) and
non-genetically modified cotton (SY321) .
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Effects of transgenic Bt + CpTI cotton on rhizosphere
bacteria and ammonia oxidizing bacteria population

. 1% . 2 . 1
Lianhua Dong , Ying Meng™, Jing Wang
'National Institute of Metrology, Beijing 100013 China
*Hubei Institute of Measurement and Testing Technology, Wuhan 430223, Hubei Province, China

Abstract: The effect of transgenic cotton on the rhizosphere bacteria can be important to the risk assessment for the
genetically modified crops. [Objective] We studied the rhizosphere microbial community with cultivating genetically
modified cotton. [Methods] The effects of transgenic Bt + CpTI Cotton (SGK321) and its receptor cotton (SY321) on
rhizosphere total bacteria and ammonia oxidizing bacteria population size were studied by using droplet digital PCR. We
collected rhizosphere soil before cotton planting and along with the cotton growth stage (squaring stage, flowering stage,
belling stage and boll opening stage) . [Results] There was no significant change on the total bacterial population between
the transgenic cotton and the receptor cotton along with the growth stage. However, the abundance of ammonia oxidizing
bacteria (AOB) in both type of cottons showed significant difference between different growth stages, and the variation
tendency was different. In squaring stage, the numbers of AOB in rhizosphere of SY321 and SGK321 increased 4 and 2
times, respectively. In flowering stage, AOB number in rhizosphere of SY321 significantly decreased to be 5.96 x 10°
copies/g dry soil, however, that of SGK321 increased to be 1.25 x 10° copies/g dry soil. In belling stage, AOB number
of SY321 greatly increased to be 1. 49 x 10° copies/g dry soil, but no significant change was observed for AOB number of
SGK321. In boll opening stage, both AOB number of SY321 and SGK321 clearly decreased and they were significantly
different from each other. Compared to the non—genetically modified cotton, the change in abundance of ammonia oxidizing
bacteria was slightly smooth in the transgenic cotton, [Conclusions] Not only the cotton growth stage but also the cotton
type caused this difference. The transgenic cotton can slow down the speed of ammonia transformation through impacting
the number of AOB, which is advantageous for plant growth.

Keywords: Droplet digital PCR, ammonia oxidizing bacteria, transgenic Bt + CpTI cotton, Shiyuan321, amoA, 16S
rRNA
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