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Diversity of bacterial community in rice paddy soil grown with P—efficient transgenic rice(OsPT4)

ZANG Huai-min, LI Gang, XIU Wei—ming, WEI Lin-lin, NI Tu, YANG Dian-lin, ZHAO Jian-ning"

(Key Laboratory of Original Agro—environment Quality, Ministry of Agriculture/Tianjin Key Laboratory of Agro—environment and Agro—
product Safety, Agro—Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191,China)

Abstract: The effects of genetically modified crops(GMCs ) on soil microbial community have been received more and more attentions in re—
cent years. In this study, the effects of P—efficient transgenic rice (OsPT4) on richness and evenness of soil bacterial community were com—
pared with parental OsPT4( Nipponbare ) and P—efficient mutant rice (PHO2 ), using denaturing gradient gel electrophoresis( DGGE) tech—
nique. Two phosphorous(P) application rates(0 and 15 g+m™) were used. The bacterial 16S rtDNA DGGE fingerprintings had no significant
differences in community structure between P—efficient transgenic rice, Nipponbare and P—efficientmutant rice at the same P rate during the
same growing stage. Under P application, PHO2 had one more electrophoretic band than OsPT4 and Nipponbare did at the elongation stage.
This increased band belonged to Cyanobacterium of Cyanobactteria. At the heading and flowering stages, OsPT4 had one less electrophoretic
band than Nipponbare did. This missed band was a part of Gemmatimonadetes. Under no P application, OsPT4 emerged four electrophoretic
bands during both tillering and maturing stages, as compared with Nipponbare. These four electrophoretic bands were associated with
Geobacter of Proteobacteria, Bacillus of Firmicutes, Chloroflexi, and Geobacter of Proteobacteria. This study demonstrates that P—efficient
transgenic rice( OsPT4 ) has significant effects on richness(S ), Shannon—wiener index(H ) and evenness(E}) of soil bacteria at certain rice
growth stages, and that P fertilizer may also be involved in these effects.
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Figure 1 DGGE profile in soil grown with different rice varieties under phosphate fertilizer application
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Table 1 Shannon—Wiener index,richness and evenness of soil bacteria of different rice varieties under phosphate fertilizer application

A= A FEHELS) AR -ANTEE(H ) WS EFRE(Ey)
Growth stage Rice variety Richness Shannon-Wiener index Evenness

SrBEMA Tillering stage SN 34.33+1.73a 3.47+0.38a 0.98+0.01a
OsPT4 35.67+0.58a 3.63+0.31a 0.98+0.00a
PHO2 25.33+0.58b 3.03+0.17a 0.98+0.00a
74 Elongation stage BN 34.00+2.52ab 3.61+0.18a 0.98+0.00b
OsPT4 27.33+1.53b 2.82+0.17b 0.99+0.00a
PHO2 41.67£1.53a 3.61+0.28a 0.99+0.00a
AL W] Heading and flowering stage SN 15.00+2.65b 2.59+0.25a 0.97+0.00a
OsPT4 17.67+3.06ab 2.49+0.48a 0.97+0.00a
PHO2 23.33+1.53a 3.19+0.25a 0.97+0.00a
S Maturing stage H A H 21.67+2.08b 2.63+0.11b 0.98+0.01a
OsPT4 25.33+3.06a 3.09+0.28a 0.98+0.00a
PHO2 24.00+1.73ab 2.95+0.15ab 0.99+0.00a

T : Al — A KPR RN PR R 2 KRR 22 57 .5 (P<0.05) . R Il

Note: Different lowercase letters in the same stage indicate significant(P<0.05) difference between different rice varieties. The same below.
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Figure 2 DGGE profile in soil grown with different rice varieties without phosphate fertilizer application
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Table 2 Shannon—Wiener index, richness and evenness of soil bacteria of different rice varieties without phosphate fertilizer application

o Gromth e A FRECS) A AT H) S  E)
Rice variety Richness Shannon—Wiener index Evenness
4rBEW] Tillering stage SR 30.00+3.61b 3.44+0.29h 0.98+0.00a
OsPT4 42.67+3.46 a 4.39+0.29a 0.98+0.00a
PHO2 48.67+3.21 a 4.73+0.13a 0.98+0.00a
AT Elongation stage SENI 26.00+1.73b 2.96+0.10b 0.98+0.00a
OsPT4 32.33+2.52a 3.74+0.19a 0.98+0.00a
PHO2 21.67+1.15b 2.70+0.22b 0.98+0.00a
HhFEZ 4L Heading and flowering stage RN 16.33+0.58b 2.76+0.06a 0.97+0.00b
OsPT4 19.67+0.58a 2.82+0.06a 0.98+0.00a
PHO2 18.00+2.65ab 2.52+0.34a 0.98+0.00a
SR Maturing stage SENI 31.00+0.00a 2.83+0.64b 0.98+0.00a
OsPT4 19.33£3.21b 4.26+0.18a 0.98+0.01a
PHO2 23.33+0.58b 3.28+0.12ab 0.98+0.00a

% 3 DGCE HHBIARRTENF 5 RENH DCCE HFRRMER

Table 3 Identification of DGGE's bands and closest match of corresponding bacteria based on sequencing results

e GenBarik 1 FLICEC = it e
Serial number Matching bacterial strain in GenBank Fungus Identity/%  Accession number
1 Uncultured Cyanobacterium clone 19A Cyanobactteria 100 KM892905.1
2 Uncultured Gemmatimonadetes bacterium clone T2KB-C1 Gemmatimonadetes 93 HG325756.1
3 Uncultured Geobacter sp.clone Geo06—-Gb564F Proteobacteria 100 AM712168.1
4 Uncultured Bacillus sp.DB14832 Firmicutes 100 KP670301.1
5 Uncultured Chloroflexi bacterium AKYG1722 Chloroflexi 94 AY921935.1
6 Uncultured Geodlkalibacter sp.clone C—160 Proteobacteria 99 JX415464.1
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