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Isolation, identification, and degrading properties of allelochemicals—degrading bacteria of peanuts

QIAN Na', WANG Xiao—bing'*, WANG Xiao-li', FENG Ke'?, CHEN Dun', SU Jin—cheng', CUI Meng—han'

(1.College of Environmental Science and Technology, Yangzhou University, Yangzhou 225127, China; 2.Jiangsu Collaborative Innovation
Center for Solid Organic Waste Resource Utilization, Yangzhou University, Yangzhou 225127, China)

Abstract: Allelopathy is one of the most important factors inducing peanut replant disease. Thus, screening out highly efficient degrading
bacteria is an essential means to inhibit peanut allelopathy. Benzoic acid has been considered one of the main allelochemicals in peanut
root—exudates. Using benzoic acid as the sole carbon source, degrading bacteria were screened from the rhizosphere soil of healthy peanut
plants, in a long—term experiment of peanut monoculture, through enrichment culture and dilution—plate methods. The degrading bacteria
were identified by morphological characteristics and 16S rDNA homology comparison. The degrading properties of bacteria were analyzed
by single factor tests. Two allelochemical-degrading bacteria were isolated and named strain HJ-2 and strain HJ-3, which belonged to
Achromobacter xylosoxidans and Pseudomonas nitroreducens respectively. The appropriate degrading conditions for HJ-2 were pH 6.0~9.0,
30~45 °C, and 0~6% NaCl. For strain HJ-3, the appropriate degrading conditions were pH 6.0~8.0, 30~35 °C, and 0~4% NaCl. Besides
the high efficiency of benzoic acid degradation, both strains degraded some other allelochemicals, including acetophenone, stearic acid, pal-
mitic acid, lactic acid, 3,5—dimethylbenzaldehyde, and glycerol. The HJ-2 and HJ-3 strains both had broad—spectrum degradation charac-
teristics. However, due to its stronger environment adaption, the HJ-2 strain provided theoretical significance for the governance of peanut
replant disease in the future.
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Table 1 Degradation rate of benzoic acid by different strains

WPk Strain FIA4: K42 Biomass ODeo 4475 Degradation rate/%
HJ-1 0.39+0.05h 66.52+6.24b
HJ-2 0.88+0.05a 96.88+3.55a
HJ-3 0.76+0.04a 92.65+3.46a
HJ-4 0.34+0.08b 60.40+5.20b
HJ-5 0.31+0.04b 58.86+5.46h
HJ-6 0.39+0.06h 65.30+8.75b

VE [ G AN [l - BE R R Ab B 22 53 1 25 (P<0.05)
Note: The different letters in a column indicate significant differences
among different treatments at P<0.05 levels.
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Figure 1 Transmission electron microscopy (TEM) images of

strain HJ-2 and stain HJ-3
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Table 2 Morphological features and biochemical , physiological of degrading bacteria HJ-2 and HJ-3

TitH SERE SR

Test items Idetification characters

[ i b HI-2

Degradate bacteria strain HJ-2

Wik fft T HJ-3
Degradate bacteria strain HJ-3
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Morphological HEIBA

features
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Physiology and
biochemistry
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P HLS
Tt BRER 1R 5
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(0.7~1.6) pmx(1.0~1.5) m, '8 , Sh 5] 4%
e B, R
A AR

I FERRA

SRE)

(0.5~1.0) pmx(1.5~4.0) m, 50,
HGAFIN, R EEHE

A FPIR

T+ B, = B

Note:"+" Positive;"=" Negative.
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Achromobacter xylosoxidans (AY189752)

54 | Achromobacter insolitus(EU221379)
Achromobacter xylosoxidans(G()889256)
Achromobacter xylosoxidans(Y14908 )

79 Achromobacter xylosoxidans(CP014065)
1

001 train HJ-2(MH324393)

Achromobacter sp.(EF057390)
Alcaligenes sp.(AJ002804)

0.002

Bordetella avium(AF177666)

99 [ strain HJ-3(MH324395)
B.HJ-3 Pseudomonas nitroreducens(HM192780)

100

Pseudomonas jinjuensis(NR025226)

40 [ Pseudomonas citronellolis (JQ586350)
s Pseudomonas knackmussit(NR121733)

Pseudomonas hussainii(KF582607)

73

73 I
0.005 68

Pseudomonas tuomuerensis(DQ868767)
Pseudomonas guangdongensis(JX274436)
Pseudomonas oryzae(KF317694)

E2 EFEFEHI2FEBREH-3ERFIHMENREELER
Figure 2 Neighbour—Joining phylogenetic tree based on 16S rRNA gene sequences of strains HJ-2 and HJ-3
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KA 2z LAAE, Fopth 5 Ak 8 Joa 35 R AT 85 % Ak 5 i i

P HI-37ELL 3, 5- H SRR H I A iR i | AR 1 A
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Tk S A il AR A, HA T RS R R AR D RE .
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BRI 2 AE PN R SR AR W R A B R 2 v IR A PR
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Table 3 Degradation rate of strain HJ-2 and strain HJ-3

[#A7 1 HI-2 Degradate bacteria strain HJ-2

[A7 i HJ-3 Degradate bacteria strain HJ-3

L 5t

i B K B P R K I P
Biomass ODsoo Degradation rate/% Biomass ODeoo Degradation rate/%
K T Acetophenone 0.70+0.05 74.40+5.60 0.65+0.04 76.82+3.25
i 572 Octadecanoic acid 0.72+0.08 80.28+4.28 0.62+0.06 74.65+8.24
3,5- " HBIKHEE S, 5—dimethylbenzaldehyde 0.84+0.04 86.60+7.20 0.74+0.05 80.74+6.60
FEAER Palmitic acid 0.82+0.04 84.58+4.50 0.70+0.02 78.52+4.24
F#LPR 2-Hydroxy propionic acid 0.55+0.05 58.44+3.48 0.35+0.08 35.00+8.00
N = Glycerol 0.42+0.02 50.20+8.62 0.36+0.04 30.46+5.25
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OHJ-24E OHJ-34EYhE O HI-2 %R < HI-3 R
AN[) T R Ab R IA] 22 57 i 2 (P<0.05)

The different letters indicate significant differences among
different treatments at P<0.05 levels

E 3 AR[E pH BRI NaCl iR B XTI BE AR E HJ-2 70
HJ-3 & KH S0
Figure 3 Biomass of strain HJ-2 and strain HJ-3 in the condition

of different pH , temperature and salinity
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IR A P A 20 LA 8 0 e aok vy, 2 A SR K B
T, T3 Ak et (0 A s -2 400 4 L P 3 2k DL ok
AR — 22 1 NaCl¥k B2, B A 7 HI-2 7E NaCl
WP T = 2 6% i B 230 S 2 T B T A At o HI -3 7E
NaCl ¥ & Tt 3] 4% DU A R i 35 T, X ] RE S
2t 7 21 NaCL M IA G o A B AP T — Rk B
ff 2500 T KT 1, BERS T 32 19%~2% NaCl ¥R & , AT
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xylosoxidans HJ-2) Fl i 3% 3 J5 {5 BA it 7 ( Pseudomo-
nas nitroreducens HJ-3) .

(2) 380 ok B PR 2% 3 000 X e i T R A e Aot A DU
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30~45 °C, NaCl ¥k & 0~6% ; [ fiff 8 HJ -3 385 FL P4 Aiff A%
44 pH 6.0~8.0, ¥ £ 30~35 °C, NaCl ik £ 0~4% .,
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