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MVES-4 - MVES-6 &z MVCS-20 7 f{ B& 1
R E 0 3 RARETBEE R Z RER
WEEHEE L EE A GH UB REFA RS
AHNEHIPER o T E % MVES-3 » MVES-4 -
MVCS-6 - MVCS-20 k2 MCPER-3 £ & 14 1
mo 7% - fR[E 4§ CDB ~ AZ Jz NOB JEEf &L
BEHEE DN AREEN RS A R - mHlER

W R EL SR FU66(2) 06-F7THl.indd 137

AL IEZRBE L BEELERE R TB -
CDB - UB ~ AZ ~ NOB ~ AOB JE % H 1£ §#
THERBCREE R Rm AR EEEER > M
8 % MVES-3 ~ MVES-4 15 fR i i R el 1- 5 o
PB B iPSB JEE B E = N REEHIRL A
(1) o B Ltas SRR o pflp HAEAEHE R H
R EF VAR Rl T G AR MR o A s K
THZE AZ - NOB YRR #IE - HE2HEMR
FeFEE 3 FRIMRE AL FH 5 BR PB B
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Table 2. Effects of the pflp and non-transgenic banana lines on the functional diversity index of microflora in rhizo-

sphere soils.

Plat counting method

CLPP method

Transplanting period Sampling site Shannon’s index

Shannon evenness

Shannon’s index

Shannon evenness

Ist month Bulk soil 1.75 £ 0.04 cd”
Pei Chiao 1.66 £0.12d
Gros Michel 1.65+0.09d
MVES-3 2.17+0.02a
MVES-4 2.05+0.03b
MVCS-6 2.02+0.06 b
MVCS-20 1.80+0.03 ¢
MCPER-3 2.01+£0.04b

3rd year Bulk soil 2.04+£0.12a
Pei Chiao 2.13+£0.06 a
Gros Michel 2.14+£0.03a
MVES-3 2.03+£0.20a
MVES-4 2.13+0.08a
MVCS-6 2.20+0.06 a
MVCS-20 2.07+0.17a
MCPER-3 2.14+£0.03a

0.52+0.02 de 3.03+£0.06a 0.96+£0.05a
0.48 +£0.06 ¢ 295+021a 0.90+0.01a
0.48 +£0.04 ¢ 292+0.15a 091+0.01a
0.79+0.01a 2.76 £0.06 a 0.89+£0.01a
0.75+0.02 ab 291+0.03a 0.88+£0.04 a
0.71 £0.04 be 2.81+£0.02a 0.89+£0.01a
0.57+0.03d 3.01+0.07a 0.86£0.03 a
0.68+0.02 ¢ 2.62+0.11a 0.90+£0.02a
0.70£0.09 a 3.00 +0.04 0.92+0.03a
0.77+0.04 a 299+0.12a 094+0.11a
0.77+0.02 a 3.18+0.09a 093+0.01a
0.70+0.13 a 325+0.03a 0.96+0.02 a
0.76 +£0.06 a 3.10+£0.02a 0.93+£0.01a
0.82+0.05a 3.19+0.01a 0.95+0.02a
0.73+0.12a 2.76 £0.04 a 0.88+0.04 a
0.77+0.02 a 3.05+0.06 a 093+0.0la

“Means + standard error (n = 3) within each column followed by the same letter(s) are not significantly different at 5% level by

Fisher’s protected LSD test.

Ndizi’ » AAB B N&) 1% &afiEalBons
TR B (Kampala) 58k > BLRG4ET 2P
1 (single-strand conformation polymorphism;
SSCP) &ERBUR - EIRAIE 3 yr Z #H £ 4
RETEH IR S % > HARRE L BN Y0 R
=5 o o & WAUE F R 2 iR B L s 2k
W2t > GE RN E £ BLOR B o
fEEHE 72 5 (Nimusiima et al. 2015) -

pflp EEEBIERNEER KB R fE
ot

Y 25% BB EML & IR SRR E
-+ I 5% (Philippot et al. 2013) » FE % {E
P AR B R ZE ) A T 48 B It AR 1K A AR R
ZF o H AT A A B A KRS Y I XA o B
A (trasnduction) ~ $# & (conjugation) Eif#E
Al (transformation) ¢ 3 f&# - 7FidE A2 H5 4
Vi ALEEHY DNA R By - HEG AMEYE
HeHR B - BARFECHEADEYER
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Fr B S AR M AR AE IR £ - AR E
EERERET > HEEERNEHEEE
(Vitreoscilla sp.) @I —fE M4 & H (hemo-
globin) DR = HAE AR HE T > MiEEE
H B R RN ZRHIALE H (leghemo-
globin) 7 Fp ¥l B4 & & [F )5 1% (Wakabayashi
et al. 1986) » F] fs 2P ) 45 A A E AV &5
B (Nielsen et al. 1998) o 7z B fa 0l pflp &
BT 2R B T A Y Kan (9501 -
JEAZEM 1 mo 1% » & MVCS-6 #7H Z R & 1
b iPSB JREF ¥ Kan Hi {271 (R 3) > B
PUMEE S #ETT PCR AN A (E] npell HRJ5EER
(& 1) 5 Rl fE R RS S 3 AR - 3 i 4
Y Kan fi 145 R EUR - #1554 MCPER-3 -
MVES-3 § MVES-4 4 Bl 8§22 & PB « CDB
J2 NOB J& B #f Kan Z it (£ 3) > Kalkp
AR 2,052 {E B % 0 B R AR A AR R
nptll 7KL BT (8 2) - — MBI T
Yt A KK SRR 4 A R E R 897

2017/6/14 "F4F 04:32:09 (




W LI 2R 5E66(2) 06-FETTHL.indd 140

140 BIBEEENTTE 2B eo s 282

48
/\ Pei Chiao (1 mo
32 A MVCS-20 (1 mo)
A MVCS-6 (1 mo)

S 16 | A MVES-3 (1 mo)
© /\ Gros Michel (1 mo)
S T A
< lor / e MCPER-3 (1 mo)
O Bulk soil(3yr) @ @g MVCS20 (3yr)
o MVES-6 (3 yr) Pei Cﬁia\o (3yr)

-1.6 | MV\ES~4\(3 Vi) Gros\lMicheI (3yr)

7
MCPER33y) » A MVES-4.61 mo)
3.2
-4.8 I
| | | | | | |

-4.8 -3.2 -1.6 0.0 1.6 3.2 4.8
PC1 (25.8%)

1. REFEE S SRR IR 4% EcoPlate™ BRI 2 15k 53 43477 -

Fig. 1. Principle component analysis of EcoPlate™ carbon substrates utilized by microflora in rhizosphere and bulk
soils of different banana lines. Scores of each sample for the first and second PCs were plotted. Symbol type indicates
different rhizosphere soil sampling times. The soil samples were collected from the rhizosphere of each banana lines
at 1 mo (triangle symbol) and 3 yr (circle symbol) after transplanting. Bulk soil samples were collected outside the
rhizosphere of banana plants. The solid and dashed ellipses describe 95% confidence region of 1 mo and 3 yr samples
respectively.
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Fig. 2. The gene flow detection of soil microorganisms in field-cultivated pflp transgenic banana lines. Lane M, 100
bp marker; Lane 1-14, Kanamycin-resistant iPSB isolated from MVES-6 rhizosphere soil; Lane N, negative control
line; and Lane P, positive control (n#pll gene).
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10°-10"7 [ (Nielsen et al. 2000; Meier &
Wackernagel 2001) ; Nicolia et al. (2014) 15
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Fig. 3.

Cluster analysis using Jaccard coefficients of similarity and weighted pair groups for different rhizosphere

soil samples. Similarity was analyzed using the Past3 and TreeView software. The soil samples were collected from
the rhizosphere of different banana lines 1 mo and 3 yr after transplanting. Bulk soil samples were collected outside
the rhizosphere of banana plants. Scale bar indicates percentage of similarity.
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Biosafety Assessment of GM Banana: The Effect on
Microflora Community in Rrhizosphere Soil

Han-Wei Chen', Jing-Wen Chen’, Ching-Shan Tseng', Min-Tze Wu’, and Yuan-Kai Tu""

Abstract

Chen, H. W., J. W. Chen, C. S. Tseng, M. T. Wu, and Y. K. Tu. 2017. Biosafety assessment
of GM banana: The effect on microflora community in rrhizosphere soil. J. Taiwan Agric.
Res. 66(2):134-145.

The environmental impacts on genetically modified (GM) crops are still unknown. This study
aimed to explore the potential risk of pflp (plant ferredoxin-like protein) transgenic banana lines on
rhizosphere microbial community and to investigate whether the gene flow occurs through horizontal
gene transfer. The conventional plate counting method and the community-level physiological pro-
files (CLPP) method were used for evaluating rhizosphere microbial community. The results showed
that most rhizosphere soil samples taken from pflp transgenic banana lines had reduced levels of
Azotobacteria and nitrite oxidizing bacteria at respective 5.38-5.96 (log,, CFU g"') one month after
transplanting. However, no significant difference was found in the quantity of culturable microorgan-
isms in rhizosphere soils 3 years after transplanting. In this study, 2,052 colonies were analyzed for
horizontal gene transfer, but no nprll fragment was detected. Results of cluster analysis for CLPP
showed no difference between transgenic banana lines and their non-transgenic counterparts in micro-
flora community composition. In addition, no significant difference was observed in species diversity
and evenness of rhizosphere microorganisms between GM and non-GM banana plants. We conclude
that pflp transgenic banana lines may not affect the diversity of rhizosphere microflora community
structure, but have slight effects on microbial community in rhizosphere during first few months after
transplanting.

Key words: Genetic modified crops, Biosafety assessment, Rhizosphere, Microflora community.
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