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Abstract: Bacterial community associated with Suaeda salsa (L.) rhizosphere in petro-
leum-contaminated saline-alkali soil was investigated by 16S rRNA gene clone library analysis.
Halotolerant petroleum-degrading bacteria were further isolated by enrichment using petroleum as the
sole source of carbon and energy. Marinobacter, Alcanivorax and Pseudomonas dominated Suaeda

salsa (L.) rhizosphere in petroleum-contaminated saline-alkali soil as revealed by 16S rRNA gene clone
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library analysis, which were likely to have a role in the phytoremediation of such soil by Suaeda salsa

(L.). Eight halotolerant petroleum-degrading bacterial strains were isolated, which could grow up to
6%—10% NaCl, and could degrade 32.3% —57.0% petroleum hydrocarbon in 3% NaCl over a period of

14 days. They were identified to belong to the genus of Gordonia, Achromobacter, Dietzia, Bacillus and

Pseudomonas by 16S rRNA gene sequence analysis. They may involve in the degradation of petroleum

in the phytoremediation of such soil by Suaeda salsa (L.).

Keywords: Petroleum-contaminated saline-alkali soil, Suaeda salsa (L.), Bacterial diversity, Halotolerant

petroleum-degrading bacteria, 16S rRNA gene clone library
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Table 1 Physical and chemical properties of the soil

TPH &t Frhi KR AT o AU Az
TPH content (g/kg) Salinity (%) Moisture (%) Organic matter (g/kg) Total nitrogen (mg/kg) Available P (mg/kg) Available K (mg/kg)
10.5+2.5 1.8£0.1 8.3£0.1 15.3+5.9 17.4+3.4 418.5£12.0 27.9+2.4 750.0+£67.9
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Fig. 1 Rarefaction curves for 16S rRNA gene clone library
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Fig. 2 Microbial groups identified from 16S rRNA gene clone library
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Fig. 3 Phylogenetic tree of 16S rRNA gene sequences of the obtained clones
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Table 2 Colony morphology and NaCl tolerance of the halotolerant bacteria

" N NaCl fiif 3%
Sl;ir]:fls Coloff fj)f:p?fology NaCl tolerance
2% 4% 6% 8% 10%
HI 2, FIERIE, NEH, BIE, i + + + + +
H2 Ft, R, &, Y + + + = =
H3 W, R, AW, BN + + + + =
H4 REM, R, &, BY 4 & 4 & =
H5 RHE A, REWIE, &, BN + + + + =
H8 FRECM, R, WA, AN + + + + =
H18 e, R, A&V, BE + + + = =
H20 WL, RimiE, A&, BUE, ik + + + + =

®3 WEHAREEBEUREIE -REMEREKNEYENAMZMEREE

Table 3 Biomass and petroleum degradation of the halotolerant bacteria with hydrocarbons as
sole sources of carbon and energy

G 7/
Hkk Biomass [log(cell/mL)] VaRlipliag S
Strains TR IR Y %t e paR(if 2 1E+oS%E Z= Petroleum degradation (%)
Control without hydrocarbon Petroleum n-Hexadecane Naphthalene

HI 7.1£0.1° 8.8£0.1° 8.5+0.3° 7.240.1° 57.0+2.8
H2 7.4+0.0° 8.7+0.3 "¢ 9.0+0.2° 8.3+0.3°¢ 415423
H3 7.7£02° 8.940.6" 8.8+0.3° 7.840.1° 37.6+0.3
H4 7.7£0.0° 9.1+0.4" 8.9+0.3° 7.840.2° 37.4+6.6
H5 7.7£0.1° 8.5£0.3° 8.9+0.4° 7.7£0.1° 38.6+2.3
HS 7.7£0.1° 8.7£0.5°" 8.7£0.1° 7.7£0.1° 39.8+11.8
H18 7.1£0.1° 8.5+0.1° 8.4+0.4° 7.4+0.1° 32.3£6.2
H20 7.240.2° 8.3£0.1° 8.3£0.2° 7.3+0.1° 35.7+3.7

TE: BN T EpR 2. AT AR NE F RN B2 5 (P<0.05).

Note: Values are shown as means + standard deviation. Different lowercase letters in the same row indicate significant difference (£<0.05).

KH 168 tRNA FE K751 53 1% B ifA5 1) 8 b
T A1 9 R A T AT S, MR G K F (A
4), Wtk H1 5 LR ICH (Gordonia terrae)
DSM43249" () [RIIRVE R #5(99.7%) . ik H2 50 L
T AT (Achromobacter insolitus) LMG6003™ f[7]
PP R (99.0%) T, fHR 5 4L [T AT 1
(Achromobacter ruhlandii) ATCC15749" | )2 i fk JC 0,
FFH (Achromobacter denitrificans) DSM 30026" Fl1AK
W EAL T AOFT B (Achromobacter xylosoxidans)
DSM10346" [fFf: S/ 8 1 e 1 [l e . IRk,
R H2 (AT %08 B g KT, iE— 20 S i T
DNA Z&28 4550580 . Wtk H3 M H8 5t FC B i 1
(Pseudomonas stutzeri) ATCC17588" [a]JfME =,
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FE A R JRPE S 9 99.3%F1 99.9%., itk H4 Al
HS5 5 ¥ (0 135 A M R (Pseudomonas xanthomarina)
KMM1447" [a] I8 1 #5 v U™, 30 6] 05 4 43 00
98.9%711 98.6%. itk H18 5% UL 2E HIAT i (Bacillus
barbaricus) VII-B3-A2" [ JEM:fE, A 99.1%!,
HEkk H20 5338 2% [C T8 (Dietzia maris) DSM43672"
) Pk fee e, o 99.8%7
3 ik

A 5T & Bly-Proteobacteria & 1 il 5 42 Eh O
M AR LR, X 45 Lee

SRR IR — 80, dE— 2 59 B 1 W AT B R
(Marinobacter) . %% J& (Alcanivorax) M i 74
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Fig. 4 Phylogenetic tree of the halotolerant petroleum-degrading bacteria associated with Suaeda salsa (L.) rhizosphere in
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