[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1394.2.1.2.9 ]

[ DOI: 10.21859/acadpub.nbr.2.1.1]

1/

Nova Biologica Reperta Vol. 2 (1): 1-14 (2015) V-VF ) 5l ¥l i) pole 0 cpg sloaiily

i 400901 &S5 58 (Zea mays L.) &334y b 5576 Wilko

\ . .Y . Y LY L *y
W15 5 (65,8 e ¢ oty lS i ds ¢ G555 (S ke sdaw ¢ (Skosma Ly
WAE/N/YY 15 sdy AYAYYN S 23l s

(w)‘jﬁ)‘é@lbL&ﬂjck;MliLé;;}x}&é}f\
<u”’) ‘j“)“ QK‘L": Lé.mi) r},\_c S&J‘é L‘shl:f (-}.Lc bﬁ)f\’
() 12 1 o313 ¢ s 5 ke 3TN (65 5SS 5y 03 5

p.mohammadi@alzahra.ac.ir : &L J g™

30T 6 G VLolE oS o sl Jaseacons ) (s Ok 457 dited o) Jame (slaoutiS s T T N PPN R -
sl pogr 2 S T e (slaodu VT & jond 515 55 4 ol (SlapndlE515,Sn ol jas ol a5 0555 o plowit oS (gl s b Sialon
S35 35 Lelen S 4o T 5 ki 4 os T clals SSTl g a3 055, P by 8)00 S b Sl D3 oS B 05 S sr g 4 GRS )
eSSl el glag ST 53 ISG s M5 U15 S b 68U sl s S ey d o lelid 4y AU slag STL 5 A wls
um;t?)\,,i:,@: Oljoe 33 559 ey 505 5las 93 31 dals oS 5 SCn (sl ST JS7 sl a8 sl 0Lt lagg STL sl b slad BB A o3 T

..u,tgl)qtﬁ)y,ﬁ;d:suﬁ:m.x,Sj:L;U\}:,>;T5u¢§l>'j\a.x.zl.x>,.6u6;§prw6uum.u,ﬂu“ojw}g

dL_A-Lf Z_,:S Lk;'-li.; ;;)T Lukﬁj}m‘,ﬁ nr..:ilf)\}ﬂ:a ¢ &YEoL_f .gs.\.”.b’ élhéj‘j

The bacterial evaluation of maize root (Zea mays L.) in oil-polluted soil

Parisa Mohammadil*, Sepideh Ameri Toorzani’, Khadijeh Kiarostami®, Sara Gharavi® and Zahra
Fallahi*

Received 06.05.2013/ Accepted 11.05.2015

'"Department of Microbiology, Faculty of Biological Science, Alzahra University, Tehran, Iran
’Department of Plant Science, Faculty of Biological Science, Alzahra University, Tehran, Iran
*Department of Biotechnology, Faculty of Biological Science, Alzahra University, Tehran, Iran

*Correspondent author: p.mohammadi@alzahra.ac.ir

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.

Keywords. phytoremediation, microorganism, biosurfactant, oil pollution, Poaceae


mailto:p.mohammadi@alzahra.ac.ir
mailto:p.mohammadi@alzahra.ac.ir
http://dx.doi.org/10.21859/acadpub.nbr.2.1.1
https://dor.isc.ac/dor/20.1001.1.24236330.1394.2.1.2.9
https://system.khu.ac.ir/nbr/article-1-2513-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1394.2.1.2.9 ]

[ DOI: 10.21859/acadpub.nbr.2.1.1]

2/¥

Parisa Mohammadi et al. The bacterial evaluation of maiz root

S8 Ay @bt ddlae o Sen g game buy

3 OLE Fp Gkl M s S o el
—dfls-GLYL?C.,.M‘)'J.\Alfﬂ.ﬁ,;'-\:ﬁ@}“_;u‘_;ffl{)}w
5 OLLE S G bl o sl Sods 4 ealdT Gl
Ci 4 03T Ghle (g hmsn) Sy S S s
Lo jleslizal b1y Ol s Ol 55 Oy ke 28 Olde el
adllas opl Sldalin oS sls 13 andllas Cow Gl S
salk wle 28 LS 5 & S s g 5105 555 S
Sl Gawis 5o gL S il o585 maw 5 xyl
23 Cgge 4 oS Sl ailets o r\:‘-c,.&sya.s_,ﬂéjé.u}ﬁ)
Ay Lol i) 555 S a4 &S L sl
w o T (5 53 &8 das g Ol alllas oyl s ST e
44 s s b ST el S S Sy pls S
ma s Sl gble ol ys Cl S Y b sl
ol el ol 5l eslizal 5 Ll 63 g0 ST 1y s S8
L Sl e OS5 5 O gman SIS S
oS canlllan ol 5l ool dalpd bl b e pls S
Sl S 5 OalS Sleslinal b g9 Sn by b el (oY
S3leShy gl T, 5 (63,8 ST L5 o h
.mgéﬁam”u@@wﬁdudu

(S S s 4 WAV Jl s 08 5 ) sl
GBSl S e 4 o T el VL )
sy S w2 8 ame OUT iz ls 0l oKV ol bl
S s b GBI G S iy
5y S s Ay Dld S RIE 4 s S s
Sl s a8 glacp S sy oS w2 gl STL Il
S35 S (S5 ol s o sn al ol 68 sl e
s oSS s IT Glaeli VT & o 20l 53) o 42e
GILaSTL 55U 5 s 40 VWAD Jlu 55 OLLSen 5 ol e
Azstls YLl g 8 05 sl es JT slacSTs o)
dju\k\ﬁdw\al&ba@ulyui,’gajw
5 B OLS S e T cbeSe b STL sl
415 S, T slagn S 55den Ol or olin il mle S5

DS Bl (Fe P

400

S S S ke b Sl 5 S ol ks o T
G oS laysaS g Ll S cd Sl gl S
o519% Ol gl )3 355 oo odalin LS o adeal b Jote (5
Sl I 0l oKtV asle o eaVL Ol bl s
0387 3ble 53 .l 03,8 slowl fases S5 bl [Siio
Loy o SaT mho )3 Wig o 2VelS oo o
wias 3| Gl o bl 4 L5 YL Sllll s Sl da o i
oslizal b (o YbolS idy 35 1y &S oS 555, ) e
s s s sla ST oo ple polde 5 il olals Sl
ol o3 Cag=,s (Banat er al, 1995) 554 0 oS 5
Saiamar &K 2 b 5 558 03lizel QLS 51 (6555
DS 5 & Sy St phan S35 o5 S
Sl Gkl YLlS e aIE sl
035 & Gl ojs 0l cSlads ) 6“&‘51‘5&
(Walton & Anderson, 1990; 55, o )54 o547 15
Andeson & Coats, 1994; Boyle & Shann 1995;
m 4y s Reilly et al., 1996; Danne et al., 2001)
il 3 ege i 26D L;urwgtf)l},@ Lol
(Aprill & was o 0l JT Calies slao VT & o )3

Sims, 1990; Anderson et al., 1993; Cunningham
et al., 1996; Flathman & Lanza, 1998; Banks et
al., 2000; Hutchinson et al., 2001; Chaudry et al.,

2o oS e (B VLS K6l 2002)
Ly e Sk a o3 lT Sl s il b el See
ST olsS 5 5l Galikee Gl SL o ol s
TE5 5 Mg b Ll oS (S eslinal L3l e (63500
b Aesny dob 058 Glcumer pame SLS S
Sl ladle Ha s Sl 1y LoT day 5 oK s
bl a5 Cl 43 8 ) g0 atas ol 53 6345 Olides
w01 GaeSl )3 3 g5 6‘*r~é€JUJ§:ﬂ Solulr 5
ohpod 4 oddldr Gl STL 51y Gl ol atls,
(Culhane et 545 0 oslizul ST 2alS (ol 0lalS

al., 2011; Tanase et al, 2011; Harichova et al.,


http://dx.doi.org/10.21859/acadpub.nbr.2.1.1
https://dor.isc.ac/dor/20.1001.1.24236330.1394.2.1.2.9
https://system.khu.ac.ir/nbr/article-1-2513-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1394.2.1.2.9 ]

[ DOI: 10.21859/acadpub.nbr.2.1.1]

Nova Biologica Reperta Vol. 2 (1): 1-14 (2015)

VIVE ) 5lad ¥ ale i pole 00 Cg sloasily

ol 3l s sba sy s sl cad ) 3,

(Jones et al., 2004) & ag5 &5,

™ rolow Sl p cus” o 4@

sslewl Plate Count Agar Lo 5l la IS il gl
sl iag s, 5l a5V e uL ke ol (gl s
laiad s Sl oslinul U 5 Jize 587 de S8 Les (535
U Lacoly s plouit 1SS 0L 4w L a8 s i3y o ol
Czty (A S s i (I8l 8 la g STL ST 54
Sana SL-902 Juis S jjled oaws 3 eslizal b oaT
sabte ml sl S s glach s s
il 6l ST 5 oled 1 e 288 15 ealinul 5 )50
o sl 5 Al s S JS7 sl

N=Y C/(n+0.1 ny)d

Ak 2 53 s S S Sl =N

b glacl 1Sy et iolad gla IS S slaw =C
ooled

Aoled BB (g sl 255 e 5 =d

Sioled LB sy sl s el slawon,

U;)LJJ{E&)@A):):LA%:‘M=H2

B L (2l

OT sla S sl &7 pwlis (glals, &SI Ll o (ol
(U S35 pllr e AE SBT3 YT
Lo ST olalid olasdsm sl 2lesT 5 8 (65T,
J_:-:(al_?JA_Z}fu\;):Q\SA‘Q)}_.A):jw;_?A))J
(Baron & Finegold, 1990)

pL- ol 4 palio S L SileJb £
65—}0)_,5""_;&6\5-}‘0.\.& u.leL..& ‘_;jtft %‘Jq-ab‘jl.:
o)l s Ol i Sl w2 Sl 35S Lol e 03 8lT
v KH,PO, (.,_?\ Gals Sime (S al Jases I skt
cMgSO47H20 r_)_? /Y cNH4NO3 r_/,f\ LKzHPO4 (’Jf
J_‘.'._.'ju_l.:ﬁ\"' ,:CaClz.Hzo (t‘)j/'/"' LFCC13 r;'/'a
- e O V.?o-@)bjl:ﬁ‘_;l.ajjsz.wa:m|jkbg'l—

23 4k AU glagg STL ST sl Aglis G ol 51 Coda
L ot La0T o 500515 slalis 5 oSl i (slalag
Ol (e adtben lajlass 5o ) b o STL plulis
S glaalr 5Ly 58 ol 2L S LS N
o 5 08 8 ool LSS gy M 05057 03T (sl
a6 SL o Spslae b s 6,8 o3Il gl fee s 0T
i Ao SIS J gome sla iy b g M 28 SLS 5

by 595 9 3Mg0

O PR TINNN |

e 5 ool dn o IV F =3 (Zea mays L.) &5 54
L 5 4 OIsLT o&aaVU il i b ags & 87 5y 5 Jlgs
SpH s byl o ol S Lo, ¥ cble
S5V Ll 0T Hlie 457 di (6,5 05150 andllas s
o3 aele 5 )y 5 (b pdie adlllas o s ol
03,07 S tals Gt 4 o Juol ST L ¥ _2ubesT
5l o o3 Y Bl ol an i ol ST Ll
Ore yelsr Gkt oY bl Lol o fol ST
anlllas Cos KGHPO, p 8 o 00 5 Sl 25 padgeT 08 oo
A 53 5 okl 5 sl LOIAE 55 baydy .8 83
asls, OLalS %0 5l dn s plowll elyj o b
a2 1 oS v ity SIbI ST 5 s sl

AL ‘_;)‘)&_Y'OC b s ijjg._.ﬁ
g S T =T sldy 4

KoHPO, 3L ol o Vv g iy ST 0 5 o
SKGHPO, 0,8 470 i s, 4n 3L dgs (515 s LS|
s Jo e OT =g et e 53 NaCl e 1)
50 5 e O gl g ok o 2l IS 5151 oalizal |
2 3O S 3 s 85 Sk sy el
Uy 53 &S 0 semilm g S| 7l hn V g i 5 1

e 5 b ey S5 P e A e sl


http://dx.doi.org/10.21859/acadpub.nbr.2.1.1
https://dor.isc.ac/dor/20.1001.1.24236330.1394.2.1.2.9
https://system.khu.ac.ir/nbr/article-1-2513-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1394.2.1.2.9 ]

[ DOI: 10.21859/acadpub.nbr.2.1.1]

4/¢

Parisa Mohammadi et al. The bacterial evaluation of maiz root

S8 Ay @bt ddlae o Sen g game buy

SO 5w o

o O a8l YO kB 4 s 65 Ly kte nl sl
OT 0 5 ol S Yo UL s 5 s by e OT 2
T g 55 (SHLAY O 4 S el 4SS WL
sl b S Ol s V+ UL 035531 L .23 S 0 13
Lo nbel a5 &Y 5o lad dob o S| C51SS ) g 50
5.0l malsl 50 Colad dabale b cosle oyl Zhale 2u) 53
A oslinwl dald & eay DU g Jows 930 o 1 al s )
(Morikawa et al., 2000; Youssef et al., 2004)
S5 o S Sl el S L e S S plelis Gl
DNA . osliul 01, s Lie 5 b 4 Vs IRNA o
JUoslo 870555l &S 10 4 15 nd g 0l 2 5]

Al

335 i S e 8 a s uals S CFU (s bl
Lo el 15 Sn 31 487 ol 55 0! Sy 505 sl
S & ged Hl i 355 5 i b odld b ST &5l o
ol ame () dadr) 550 o lela (B b e jles
035530 5 AU o8 Ses Camazr il 331 a8 5505 IV Cllas
L aS s S 0l 0, 8en 5 Muratova .ol aows 4 555
A Ll l ) 5 by ST e e 285 (ST
ool 0358 035551 L 2alS ol 55 g0 lapdl 15 Soo
SIS Jgame sla iy L Lags SL glalis 55 8 s
.(Muratova et al., 2008) s § ploni

P37 Do pess 5 Al planil gl pla 6l r; ST,
JSaslaln slas SU (sl sl obast| 5T
“Jsdr Gl ainis Sla0gesT .28 8 D)o ite p S
Clinical and pathogenic microbiology lalS™ sla
35> 30 SUKGl 4 4> 51 s Diagnostic microbiology ,
lm Lad a3 T oml A Ol (550 sm s S o Risle3T s
Sl ol 1 Y g )5 e (’Jf} st (Jf sl St
el 0o TY J gk 53 0 lulid (lags ,;STL S yg

O ool s J=1s 55 (Wang, 2008)4&&;“\56,'}:}:._5
L AL 0l 2l hor 0 ¢ Sl das 2
A 5 (0 XA cell/ml) d 5S4 /0 Jslae &y 5l S
Losn 1) o O 51 55 dals (1 A5 il ot i ) s
O gl g D3k oL i hon A 5 Gae (S5l
S G i &G S La ol s eslinal 6 SU
S 5 A S 1 1pm s 5 Y0°C sles 53, 5L ST
A ol gl f e e Jsb s Selu YF 8 LagT
S G ) p 8l 3 OLES 1) ol o e ST (6 ST
53 sy g 6 STL el o s Shee w5 (gl s Ol
A 03l CiS w3 ) el ol B8 (S Laos
CrS s Ol e A okil g e gl £r 53 OT G sl YF
GrbSl (8 LS 5 O an e Sl ol Ll
S el Asl S8 s 53 b 6L S 55 5 6 ST,
~ 855 5 Lad g 3 Ao o 53 Juli i, 00 6 ST 0550
S eV elad gl 03,57 5 (6l eala s 5 S 5T
55 AEEs Vv e g A osls |8 Coy ] s 4 el
s e OT 2l eV o A S5 Sl Veee g
Nsn /¥ Jglona 2 n +/0 035080 Sl s 5 A Sl G b
Q.\.Am.l.h;'))jul.bw‘.-\fbcb‘j‘..b&)é-gj‘\éu‘OTQNaOH
O S S S oIl esls 1374 °C plo 53 4ids 4
NS PE P ATER!) SO Y gy IEH PSP N FNETS
S 5t ey bl (LT A 5 (6 ST slad she
55 5 WS bl ol 4555830 e g eV OT
il gL 080 g pa b 55 058 4idn Ve Sl S
SCLle Sl bkl oxie gy 51 A ol 5 & gl 6
A o3lial (558 e T o 305 p 8 o Y b o (sl
Pl 505 (512 JLESS el YF a5y 5 hantn Culgiyo

(Bradfford, 1976) =5 §


http://dx.doi.org/10.21859/acadpub.nbr.2.1.1
https://dor.isc.ac/dor/20.1001.1.24236330.1394.2.1.2.9
https://system.khu.ac.ir/nbr/article-1-2513-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1394.2.1.2.9 ]

[ DOI: 10.21859/acadpub.nbr.2.1.1]

Nova Biologica Reperta Vol. 2 (1): 1-14 (2015) V-VF ) 5l ¥l i) pole 0 cpg sloaiily

5/

.)‘;J'JL‘MQMA;\{:\}«Aa{,ﬂi{l"}*ab}ﬁdfl&AMLZ&{\?'rjfﬁ)JCFU&;JL:A@\:“—\ J)J}

Table 1. The computation of CFU average per gram of control soil, polluted soil and soil polluted with fertilizer
performed thrice.

10" 102 107 10* 10° 10 CFU/ml &
>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
25540 JT >300 >300 <30 <30 <30 <30 38750
>300 293 70 <30 <30 <30

KoHPOy 8 o 00 5 Dl pssisnl 0,8 (o 00 Lol pon o3 T &Sk s cpls S Y e Lol jan 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.
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1
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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 P,5 :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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Table 5. Results of quantification of extracted DNA.
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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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