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The bacterial evaluation of maize root (Zea mays L.) in oil-polluted soil
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Abstract. Total petroleum hydrocarbons (TPHs) is one of the most important environmental challenges.
Phytoremediation of oil-polluted soil depends on microorganisms of the rhizosphere. This study attempts to evaluate

the microbial impact of Zea mays rhizosphere during a 60 day period using three different treatments: control soil, oil-
polluted soil and oil-polluted soil including fertilizer (NH4Nos;, K,HPO,). Then, the rhizosphere bacteria were
identified. The results showed that CFU per gram of control soil was higher than other treated soils, an indication of oil
stress on microbial population. In addition, more bacterial diversity was observed in soils and different bacteria were
isolated from the soils. Finally, the most resistant bacteria to the oil pollution were assayed. The assay of isolates
indicated that all of those separated from the oil-polluted soil have the ability to produce biosurfactant in different
quantities. Further investigation must be carried out to optimize the degradation of oil by these isolates.
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Table 1. The computation of CFU average per gram of control soil, polluted soil and soil polluted with fertilizer
performed thrice.

10° 102 10° 10* 10° 10° CFU/ml St

>300 >300 152 <300 <30 <30

dals >300 >300 102 60 <30 <30 130000
>300 >300 89 <300 <30 <30
>300 209 78 <30 <30 <30

o34lT >300 179 99 <30 <30 <30 25757.58
>300 220 65 <30 <30 <30
>300 >300 102 <30 <30 <30

355 +os T >300 >300 <30 <30 <30 <30 38750

>300 293 70 <30 <30 <30

KoHPOy 8 o 00 5 Dl pssisnl 0,8 (o 00 s Lol pon o3 T &Sk s ol Y e ol o s ol oSl (gl 030T oS
*Polluted soil including fertile soil with 2% concentration of crude oil, **polluted soil with 500 mg of ammonium
nitrate and 50 mg K,HPO,.
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Table 2. Biochemical tests for gram-positive and gram-negative bacteria in control soil, polluted soil and soil
polluted with fertilizer.
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Table 3. Isolates obtained from control soil, polluted soil, and soil polluted with fertilizer.

PF10 PF8 PF7 PF3 PF4 PF5 P7
1

P4 P3 P2 P1 P3 P2 P1 ylas

1 1 1 1 0 0 0
Oge3T

e T Y

+ - + + + - +
- + - - - + -
+ + + + + + +
- + - - - + -

deb et ek et b ek b S

122

- - - - - + + 0903l

KOH

+ + + + + + + Y6

- - - - - + + SlowsTt

S9!

Pyl 3Py2 :Pseudomonas Py3 :Actinobacillus P,1 4P,7: Corynebacterium :P\2 Rhodococcus P,3 PF4 4PF10:

Coryneform groups P14 ;PF3 :Bacillus P,5 :Alcaligenes PF5 :Moraxella PF¥7 Staphyloccus PF8 :Flavobacterium.
Pyl & Py2 :Pseudomonas Py3 :Actinobacillus P,1 & P,7: Corynebacterium P2 Rhodococcus P\3 PF4 & PF10:
Coryneform groups P4 & PF3 :Bacillus P5 :Alcaligenes PF5 :Moraxella P¥7 Staphyloccus PF8 Flavobacterium.
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Table 4. The production of bio surfactant isolates recovered from polluted soils and soil polluted with fertilizer.
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Y P12 (Rhodococcus)
Y PF10 (Coryneform groups)
/0 PF3 (Bacillus)
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/0 P17 (Corynebacterium)

BUSET b9 4 ondg! Seiw! DNA ol

JSb a0 aSTPFT o 5S'L Sled szl s w DNA i
L SUSET iy, 3l esliul 4o 4 5,148 0 KGAMO7
(O Jsd) 4 6,8 o511 Nano Drop o&ews ¢KaS”

.e,\.:clﬁ:.»lDNA DM s gl -0 J s
Table 5. Results of quantification of extracted DNA.
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Fig. 1. 2% agarose gel, lane 1 to 6 PCR products of 1413. The temperature increases from right to left.
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Table 6. KGAMO7 similarity to some bacterial strains recorded in the gene bank based on sequence of 1413 nucleotides

of 16S rDNA genes.
Sl s gw op SOy 4 g e ywwd 0 lod Ol do 3
L (g g b o 4l
S gl 95

Brachybacterium Phenol- A NR043966.1 /44

phenoliresistant
Brachybacterium M-6-3 GQ339911.1 /4y

squillarum

Brachybacterium B NR044103.1 /4y

zhongshanense
Brachybacterium LMG19848 NR042109.1 /4y

rhamnosum
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100 — Brachybacterium paraconglomeratum strain 13636D (EU741119.1)

8

—
u ﬂybacterfum faecium (X83810.1)

70 Brachybacterium symbiont (FJ774969.1)
Brachybacterium fresconis strain LMG 20336 (NR_025503.1)
Brachybacterium sacelli strain LMG 20339 (AJ415381.1)

Brachybacterium conglomeratum (X91030.1)

Brachybacterium tyrofermentans (X91657.1)

ﬂacren’um alimentarium (NR 026269.1)

Brachybacterium nesterenkovii DSM 9573 (X91033.1)

. Brachybacterium phenoliresistens strain phenol-A (NR_043966.1)

100l—— Strain KGAMO7

Brachybacterium squillarum strain M-6-3 1(GQ339911.1)
Brachybacterium thamnosum strain LMG 19848 (NR 04...

Brachybacterium zhongshanense strain JB (NR 044103.1)
Brachybacterium muris (AJ537574.1)

0.005

Dermabacter hominis (X91034.1)

S35 b s MEGA 505 ,i5le ;5 5l eslizul L Brachybacterium sp. sl s 555 L KGAMOT &las o dal, (S5 o3 -V S

el 0l 03,5T 4 ls a0 S 45 Loy Oy 50 4 Bootstrap (1000 replication) of 5 5L YFAY I, Neighbour-Joining

Fig. 2. Genetic tree between KGAMO7 isolate with other strains of Brachybacterium sp. Neighbour-joining method
shows using MEGA 505 for 1413. Rate Bootstrap (1000 replication) as a percentage of each category is given in knots.
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