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Isolation and identification of a Delftia sp. strain C-5 and
its bioremediation effect on butachlor injured rice

CHENG Xiao-mei'®, PENG Ya-jun'®, ZHOU Xiao-mao?, LUO Kun , BAI Lian-yang'"

(1.a.Hunan Horticultural Institute; b.Hunan Plant Protection Research Institute, Hunan Academy of Agricultural Sciences,
Changsha 410125, China; 2. Institute of Pesticide Science, Hunan Agricultural University, Changsha 410128, China)

Abstract: A bacterial strain capable of utilizing only butachlor as carbon source, named C-5, was isolated from
butachlor-contaminated soil in sewage outfalls and waste reservoirs of several pesticide factories using enrichment
culture technique. Strain C—5 was identified as Delftia sp. based on its morphological, physiological and biochemical
characteristics and on 16S rDNA homologue sequence analysis. The optimal pH value and temperature for growth of
strain C—5 were 7.0 and 30°C, respectively. When the initial mass concentration of butachlor was 20 mg/L and the
inoculation rate of strain C—5 (ODgyg n=1.34) was 5%, more than 76% of butachlor was degraded. When inoculation rate
of strain C—5 was 10% and the seedlings were treated with butachlor in mass concentration of 5 mg/L, the emergence rate
reached 87%, only 10% lower compared to the blank control, while 50% higher compared to the group without
inoculation of strain C—5 the plant height was 44% lower than the blank control, but 93% higher than the group without
inoculation of strain C—5 under laboratory conditions. Analyses of the emergence rate and the plant height of rice

seedlings indicated that bioremediation effect of strain C—5 was over 50%.
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C-5

1 MR EFHZE
1.1 #

FeSO47H,O0 0.02g CaSO,

0.08 g MgSO47H,0 04 g K,HPO, 02 g
(NH4),SO4 0.2 g 1000 mL pH7.0 121°C
30 min
LB 10g 5¢
10 g( 15¢g) 1000mL
pH7.0 121 °C 30 min
1.2 7 &
1.2.1 FfREagimik
5g 50 mg/L.
30 C (150
r/min) 7d 5%
50
mg/L
200 mg/L 2 LB

LB 30 C

1.2.2 MRt

1)
[6]
2) 16S rDNA
DNA" 16S rDNA [£] F
5-AGAGTTTGATCCTGGCTCAG-3’ R
5-GGTTACCTTCT TACGACTT-3'
DNA 16S rDNA PCR

10xEX-Taq Buffer 2.5 uL. dNTP
mix(25 mmol/L) 2 uL.  16S rDNA (10 mmol/L)
0.4uL EX-Tag 0.2 puL DNA 1 pL
25ul PCR 94 °C
6 min 94 C Imin 55°C lmin 72 °C
3min 35 72 C 10 min PCR
(GENEray)
pEASY T5 30 s Topl0
50 uyg/mLL LB
37°C
LB 12 h MI3F/R
PCR NCBI
BLAST MEGAS.05

1.2.3 MR eIEm R

1) 20 mL
125 mL
10 mL 3
(350°C  4h)

20 20

10 mL

2010 RTX-5(30 mx0.25 mmx0.25 pm)"’
2) pH
1% 5% 10%
pH5.0 6.0
0.1 mol/L NaH,PO4,~Na,HPO,
150 r/min 30 °C
7d ODgo [10]

15% 20%
7.0 80 9.0
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K C-5 GenBank
pH7.0 KC702840  C-5 16S rDNA
5 10 20 mg/L GenBank 4
5%  10%(ODgoo=1.34) C5  16S tDNA
12 000 r/min 8 min (Delftiasp.) 4
2 C-5 16S rDNA  Delftia
10 tsuruhatensis (GenBank GQ140326) Delftia
3 16h  acidovorans (GenBank GU459215) Delitia
8h 30°C 5d lacustris(GenBank JN644603)  Delftia sp.
(GenBank FJ688376) 99%
2 EEENF Delftia sp. 1
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C-5 (Delftia sp.)

20 mg/L
C-5
C-5 LB 30 C
24 h
(SEM) x2@, 806 1. 11 BE SEL
1 —H'- H- I === oA
1 E# C-5 ARMBEETRHERES
C-5 Fig.1 Cell morphology of strain C-5 under scanning electron
V-P microscope
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671L Delftia tsuruhatensis (GQ140326)

o7 Delftia acidovorans (GU459215)

Delftia sp. (FJ688376)
Delftia lacustris (IN644603)
Escherichia coli (KC504011)
—
0.02
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Fig.2 The phylogenetic tree for strain C-5
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Fig.3 Influence of strain C-5 on growth and butachlor
degradation under different pH
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Fig.5 Growth curve of strain C-5 and degradation curve of
butachlor with strain C-5
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Fig.4 Influence of strain C-5 on growth and butachlor 10%
degradation with different inoculation size
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Table 1 Character of butachlor injured rice inoculated with different amount of strain C-5

/(mg-L™) /% / /em /em 10 /g
0 0 (9.67+0.57)Aa (10.70+0.84)Aa (5.97+0.29)Aa (0.29+0.02)Aa
5 5 (8.67x1.54)Aa (5.32+0.44)Bb (2.73+0.21)Bb (0.14+0.01)Bb
10 (8.67£0.58)Aa (5.97£0.31)Bb (2.98+0.09)Bb (0.17+0.01)Bb
0 (3.67£0.58)Bb (0.44+0.07)Cc (1.19£0.04)Cc (0.00+0.00)Cc
10 5 (2.00£0.00)Cc (0.97+0.18)Bb (1.47+0.09)Bb (0.05+0.01)Bb
10 (4.33£0.58)Bb (1.51£0.33)Bb (2.09+0.38)Bb (0.06+0.01)Bb
0 (0.67+0.58)Dd (0.44+0.05)Bb (1.17+0.12)Bb (0.00+0.00)Cc
20 5 (0.67+0.58)Cc (1.08+0.18)Bb (1.39+0.07)Bb (0.02+0.01)Bb
10 (5.00£1.00)Bb (1.2840.15)Bb (1.69+0.05)Bb (0.03£0.01)Bb
0 (0.67+1.15)Cc (0.504£0.02)Bb (1.07£0.05)Bb (0.00£0.00)Cc
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