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Self-medication: is it a need or a habit? A Study among university students in UAE

*Yassine Hariri
** Sundus Qasim Al-lIbrahim

ABSTRAC
BACKGROUND: Many people take the role of
doctor when it comes to simple and superficial
health problems. Self-medication is a global form
of self-care practice and can be defined as “taking
of drugs, herbs or home remedies on one’s own
initiative, or on the advice of another person,
without consulting a doctor". The utilization of
over the counter drugs among university students
is common and many studies revealed that there
is an increase in trends of self-medications
particularly among the youth. There is much
public and professional concern about the
irrational use of these drugs.
OBJECTIVE: The present study was undertaken
to determine the pattern, prevalence of self-
medication, as well as to estimate the level of
knowledge of towards medication safety.
Materials and Methods: Nine hundred thirty-eight
students were enrolled from different non-
medical majors in the UAE in a descriptive study.
Data analysis was performed using SPSS Version
24. The statistical significance level was
determined at (p < 0.05).
Results. The prevalence of self- medication in
our study was found to be (94. 2%); the major
reason cited by participants to self-medicate was
minor illness (77.9%).
CONCLUSIONS: Self-medication is widely
prevalent among the non-medical students in
UAE. The study findings address the crucial need
to develop structured health education programs
to raise knowledge, belief and awareness of the
students about responsible self-medication. The
health authorities should take strict measures to
stop the practice of non-responsible self-
medication.

*Lecturer, Department of Clinical Sciences, College of
Pharmacy and Health Sciences, Ajman University, Ajman,
UAE.

*Lecturer, Board certified pharmacotherapy specialist,
Department of Pharmaceutical Sciences, College of
Pharmacy and Health Sciences, Ajman University, Ajman,
UAE.
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Trends of Home Drug Storage and Use in Different Regions across the Northern United
Arab Emirates

PROF Suleiman 1. Sharif
Abstract

Objectives: To investigate the habits of use and
home storage of over-the-counter (OTC) and
prescription drugs.

Subjects and Methods: A pretested guestionnaire
was distributed to university students who
represented 300 household units in different regions
of the northern United Arab Emirates. Household
chairs (parents) answered questions on various
aspects of home use and storage of OTC and
prescription medicines. The number of drugs stored
at home was collapsed into 5 unequal groups (1-3,
4-6, 7-10, 11-15 and 16— 20). Results: The
response rate was 300 (100%). The average number
of drugs per household unit was 6 items. Almost
40% of the participants stored between 16 and 20
drugs. More than half (56%) of the household units
stored medicines in a home pharmacy kept either in
the bedroom (n = 66; 39%) or in the kitchen (n = 71;
42%). No correlation was found between the level
of education and the number of family members (r =
0.29) or drugs stored at home (r = —0.35). Only 2
(0.7%) of the participants did not keep drugs at
home. There was a clear discrepancy in either OTC
or prescription drugs stored, and the variation in the
utilization and preference of drugs was obvious
among the pooled sample. Conclusion: Various
problems related to the use and storage at home of
OTC and prescription drugs were revealed.
Discussing the results of this survey with students
who participated as members of the household units
that took part in the study may prove to be a helpful
intervention. The need for public educational efforts
on the rational use of medicines at home is urgent to
foster awareness of the proper use of drugs.

* Department of Pharmacy Practice & Pharmacotherapeutics-
College of Pharmacy, University of Sharjah, U.A.E

iy ) el ) Olohw 5.1

ke
DU @ a1 o Bb LUl 3L auls bl OGas
A all Ll 103V e alidly Llais 3455
300 mjs IV oo lds & Bdoog B> oda 1) da b
Ulsie amlasl & e b e Ges el Ol
ShleY) aes (3 willl ShLY) e adez Jile Oglig pdl
&l el Je OOl Vg cLT Ol Bl )
SU g el e ale e Dl i
sels ey ekl & UL aa @ 0F s el
yste iy
Hlaael 283 ¢l & ¢ g Olzul 300 Lol o el
Ly O bl (3 agsl Oshait SLEl LSy
7oAl e Cm b 1405 adi sasy IS w208 sas
B 53 elys 20-16 (o ol sde Ogbizg cromndl e
@ AW @ e S A e 0 (BT agsly)l
B e el on 4 (127.9) pd w8 o (151.2) skl
BgaV sdey oSlaed) el andlsl 801 ST sae o
e Ry Og Uglts o3 B of Bdog)) Telse el
Sl e ) Sl OF Lails ST wd el asdls
3503 ks Gl Sl LElslasealy 3000 2goY) s kel
Bl St o B2l ods i ol S s ol (St
il il g Sy 858 el ol B s Beal)

a3 3501 anLly deeally R it 3 W S S el ]
[kl 230)
ShLY! Wgs — 38, Le) dmals —diaal) 24T

Jo¥) 2aelle e aulill alaall Eisadly clulyall Glane dlae




-

dadia

400 ) S50 138 iy of adsiall Gy ¢ b Sopal Y50 Hlle 300 Asadladl 4ol iyl (3ous A il
V) Guay 6 salpll A el eladl msen 0 ApeY) oDl ayy Dlgin 600 (pme 5 Ve Ll
gl JA) ge Lo Vs ¢ Al ol (g el 8 cpinal) e o L) sy s G 5 . Lealatialy Lensisis
By e Ayl galatind 5 Leias 50 adil) e ST ) sl o of 2080 Sy ¢ Glld may gl 40Y)
Oy 4500 agdalat & Gy pal) AUl aae s Aklall de all o pdalad) Hliall ol Jie 439000 aui)ll e aladin)
Zalall el 8 Ly ¢ Apmal) dle ) oS 3ol (8 ey LS Lot Ana JSLEe G of S L il
G VA Ml et Al aal) Ay ¢ i) ) Jeaally ¢ Ll Lol adie (g a0 byl
aaly Yo ) dals s el e iy Ve JS Bilie 4l g saaad) daleadd) culylid¥ly ¢ Jlaxiny) el
dr s allall Jsn Jlaall pliee 3 AsdY) e b€ LS (5a3 L B lal) dasiuVL dileid) JSLad £
S L) Ayl e igylshll cilaladiuly Liadalls salall Gale) 20k elly 3 Ly dibde Gl 4V LliY)
&t Cwal Al A Apadina) dduall e Ak dieay ) a3 Y S 4 @l e lede Jeasll ol Lghag
Lde O grall s 4y sy g JN) e aaly el Load 5l e 797.7 o sl spuf 469 cileds lagu

AU ey il Saall 3aliae o dysaY) oda

cadll e Al ehd Jie L adadl e aasid Y AW e 2l Jebell Jss leglaall (ali a3
A AV ) Jeasl Alsgas s Gl e s0key . candall gaysbiil) (50 ) 2l o Baall pe Leanliiy
Ak dals g Al 35 o) ey ¢ Loy et aad A Gahedl et Adle lieS @Dl e oS 3l
Jadll 35335 ¢ lsall Jlaals ¢ 3pubadll dmaall JUadYls ¢ Galial) e Zaslie salyy (N 533 Of (S 1ay ¢ Adia
dngiid)l Ayl e paliill daga il A5kl Jes Gleglad)l ) S Lead Guld ZH50a0 ae sllaa Al
oaliall auls 3las e axais ) blall bl sl s daladll S palayall 3 Ly Jliall Jass e dpadlal)

daae liadl L) S, 48V Gllpally JEbY) dala AT (e Llae 45081 (e

prily Yl asty ¥ Aumdll dojladll (8 Caud K0 5 ety Leillad laal lan ()53 BygB a3l
sale lgte ditine (SLT 3 Jyiadl 8 4V oas 2 Ll Pigadans 45091 (538 448 Jon ilailly )5l
goni A Ashally Alle 3y Aanal g plaall (8 Apgal) Jaia JB o o ¢ dpal) o Laliall dailia e
stV s g el e sdle lellad o (s Guedl) Aaly Bhall Gyt Auedl) A of WS lellad Jaae

v bl JULY) sla ey 38 4] Jpasl Jeas OlSa

i 23l Baniall Fggyall hlay) 8 galasialy Jilaa) 3 As¥) cias Tl )5 salely Liad ¢ udll 026 3
ol a8 1) Lae giailly © 2008 ale b sasiall Zppel) bl b capal i samsl) dudall AL it ae

.@JJSI\ R g Jgla u\-u-’ ol ey (B Guad

Jo¥) 2aelle e aulill alaall Eisadly clulyall Glane dlae



Afagd) Gkl

ALl Gaals ¢ Aaall G ez AT Glllie e a8 2014 Jod b ge sl DA Al el
Al Calaal ) 1ol Gie 5 W gite Vi 15 pe Ofintn Ge 0S5 Olaiias) apanal &3 dasiall Lgppell byl
Gamly LYY of e SEU 5 aina e Giaills olia¥ Llsde apjlasl & (DU 10 o obiuleys K
el O e ol RBLEE ajei & - olaindl Al dasall 8 Canals Clagilly el S 5 A sedas
GRS s ul el S OOl sal e llsl s alally Famall aghall ¢ L) Gl ¢ Alsall LIS e 3L
T e Lo OO (e allay cmasall @pjsi iy 3 Ul L3 dapaday Cin 5 aghilie 8 Ags0¥) alasialy
oY) eda A

¢l i Gedans zl ) el apans calidie 1S 0l (alad) (e Ao sena el o 5yl Gyt
(A7) 5081 i gpne Janty 3 gumall 4y 83091 (o) Cipel 5 cpm

eDlle go 33l Lypal)l GHLY) 3 (pdianys 48N daala (Dl an Auhl) oda b agiia 2 Gl (el
Al e Ll ALIS e il sladivd 5 5 o)al) 3 agDliles s djier DI 8 ¢ypdiny Gl (DU Laegin
simsally 53 ana Glld 3 Lay 35S Al ganall o sbeal) aaas ) Cangs A1 AN ALY cilS ¢ lanal)
S Jie ¢ i) (8 Asa) opas chle e Glaste geal ABLY) A Caeala By zlls Al Agally sl
Joas dems Gy dalio dygad) CalS 1Y) ¢ Aljie dlana dgag pae Al (8 Asa¥) 0385 Sy ¢ Adyial) daseal
S Ayl ¢ Gl ALl Clye dae gy daldll Ll Llasall Gasdy Laaasl o olalll g Jas L JalY)
Los Al ddeay ailind A Zy5dly OTC Jiiall 8 A3iall dysal) gsis ¢ Daadlall gtiall Asa¥) (0 Loy smality
daailly 20l il e el 3y Aranall bl Jidat 5 LAk )L (s sl e addiad Aysa) s2e cilS 1Y)
gl

el

Oile il & Cus 2014 Jpdy Gole e Dla @y sladl Gilide o dlle UL 4csane b mae o

Nelilay Leardaniy clilul) aan 2 &34 (794.3) Ailaind Jame Giind 5 ¢ 13y cpildiy 40U
Oo 8 g (7 13.4) Lid 38 of cua & Jkl 5-3 ageal Cpellivsdd) e (7 72.4) 205 of ) uis Lails
ZIV) e (£84.8) osmuls lile (1 Jsaa) ST Jlidl 6 gl (Z14.1) 40 adiaadl claa gl a, L Jlakaf 2505
S oSl wilsy cdila pmala saled e oals oY e ) ) Glagy e (£71) 201
(78.5 < 24) 5 =35 (725:8.8) dunuall dle )l iladl o aayes ¢ (142 ¢ 12) dngls 233 (£10¢3.5) dsba
25 1 651 Gdsandl sl e dagily zo3l (4 87.2 « 247) « (X 87.6 « 248) Al aillay iy das)

LY 23 s 85y oyl el (g gisall (p Ay sy 3l #2153V (e JSI calail) (ginnal) (luasls

Jo¥) 2aelle e aulill alaall Eisadly clulyall Glane dlae



Aysiall gausiy Jiliall dae e J3lally JULY) sae .1 Joan

LS 232 e Dygiall Ll Jilaal 2xe Ul JALY) 2
(283

7(2.47 %) 1

31 (10.95 %) 2

92 (32.5%) 3

62 (21.9 %) 4

51 (18.02 %) 5

40 (14.1%) 6

(asslls za3l) Jliall Gl adall (sginnally Jisalls JULY) a2e .2 Jsan

e Slag s zl53Y) aae
JulY) sae 283 <)) sl el (g5l
Al sV
1 3 3 =
2 13 7 )
4 66 33 Lo i
6 201 240 PETIEN

QA3 (4 40.6 « 115) ) dulel ApaY) (e ddlise 1ol Laind A03al) Clangll paen of 2ap Zusball 558 DA
(% 12.4) 35 5 (% 15.9) 45 « (% 17) 48 « (% 10.6) 30 « (% 3.5) 10 gn & ¢ Jyall 6152 20 (e S
sl e el &5 (3 dsaadl) sl el 20-16 5« 1511 « 10-7 ¢ 6-4 ¢ 31 a3 5l o
(14.5) <l adyie sany J< 450Y) 2 Jawgia (4117) oSl duhall Pl Jiliad) 8 A3l 4080 Jleay)
(1 Jsa) Jysall 3 asaall Aysas 5pu) ahdl e g L)) @llin (S5 ol Glld o

Jo¥) 2aelle e aulill alaall Eisadly clulyall Glane dlae

AL g alaei



16

14
12
4 2 10
8 A giall g
J el
6
4
2
0
a)ua}’\ & du.hy\ e
Aajaal) AV 2ae g Jiliall JlakaY) 2ae A 2] J<G
Lol e len dn Lo dacy ikl axe 13 Jsaal)
(283 AU 22l (g Lpuaill) Jlil) 2xe 4581 22e
10 (3-5%) 1-3
30 (10.6%) 4- 6
48 (17%) 7-10
45 (15.9%) 11-15
35 (12.4%) 16- 20
115 (40.6%) e S120

oSl of Baagd ¢ ol QLY el ostally J3lall A A5 e Gy A ) Jsaal
(7 0.6) NG (7 8.5) abaill Janssia il (789.6) Lysa¥) cuiail Jana el sl Lunals 52lgd pgal o)
(7 1.3) aedl il Y ga 1l

ol & asaall Aysa¥) aes ) LY aldeil gl 14 Jsaa

Lsa) sae asia Ll Y Ay sae sy oyl adlal) (g gl
18.3 55 ol

3.4 24 Ml alal

10.7 350 Lo i e

15.4 3688 orla e

w10 14.5 A deay Al 3 J3lialls (330 e 2o Jangie 1ddasBla

I el e il sl iy cilaall Glene ilsa




A Al

gl A e i e i) e Adlide i (B Bfine Ll Sl (i Rlana) Faals A B L) A opas o
20 ST ol ang 5 Jsanll B cme sa LS LA Bdaea sl ol s (776 ¢ 215) bl oS laal
¢ 60) asill A ciled cilS Al Alapall o)Al adlse godaall b alas Gy lBa ge (7 51.2 ¢ 110)
JSaN) 85 o) Ay Uatiye Alial) Alasall j3l55 G (7 7 ¢ 15) alaally (7 14 « 30) Gelaall day25 (7 27.9
G (7 100) ddie ddana aal Auhall 8 SHLE Al ) elugy (7 4.2 ¢ 12) doluall gaes of 2n5 385 (2
bl 5l e 7702 s Ll Ble )l e (0 Wl sl e 7 80 3 Adiie dasay LliaY) & g
Anaal) el L ADle Y (aillag 8 (plaay

120

100 -

80 -

60 -

40 -

20 A

B G Tge s Ayl dssal) i s 2 U

& Al G agiyealy LlinaN) &5y ¢ Ayl Al e daea (424 ¢ 68) oSl e AV gl gl oK A
7) slasll & 5 (7 14.7 < 10) Q3 e Adlina (Sl 8 8iimse ¢ (125 ¢ 17) asill 3 « (750 ¢ 34) el
G5y agdl 19S5 Al Ll 5l oy JB (e Lilgde Aiall dysaY) i e %47 Lasd & .(7 10.3
Alal) daabal 5 (762.7 ¢ 116) dadlall dgiie dysal e (giay L sales « (786 ¢ 185) Lyl cliauall
s AL dalall e 3aaill Jhially ddanall oo 050iSs Jadh aa (Z11.4 ¢ 21) il (726 « 48) dysad dalall

s el Jlaga)

Gl s g 8 (3 dSa) eSOl e (74 77.4) 219 aae J8 e LlaeY) 8 Al sl days a3
LJlY) Jsliie b cilS gy Gaalal) Ay Dha o s sie) Jiia) dlana agal cpdl) (7 30.7 ¢ 66) (1Sl

I el e il sl iy cilaall Glene ilsa



W S L) s
IYQ:\SJWMT\H&

el a5 die gyl dapa laey) 8 3sk da L3 sl

Joall A 5hgiall Ayey) g5l e

Al B GSlaal e G pAsiall duk dhay (e sl S (gAY Ddeasl ) gl s 5 dsas
il Ay Al ) e JY) Al 8 2B dgsad) clabad) o LSl

Jlaad) 88 ydsial) ) 22 g lsil 15 Jsaa

Gy Al A5 58

Jilall 3 il aae s Jlaall & sl 2ae Ll 459 g5
(10.6%) 173 ) i) EDae (11.7%) 92 @Sl 45
(10.7%) 175 R ERRA (12.5%) 98 adll Jaim g 1) A0l
(7.9%) 192 s all Cilimide (12%) 94 s il
(8.8%) 143 RO RERE (8.3%) 65 sl gl
(12%) 200 SPERRR (4.6%) 36 QLESY) il

(5-1%) 83 EDlgase (1.5%) 12 ¢ peall Cililin
(4.8%) 79 Jlems) liliaa (6%) 48 sinaill g laall Clslias
(4.1%) 67 s il Cililimna (26%) 204 Zypall bl

(12.7%) 208 Jlaadl 2y (8%) 63 Sl il liline

(7.7%) 126 Lulial) Glaleas (3-4%) 27 Ol puadl #3e Ay

(3.1%) 50 Jasll s (5.7%) 45 liga s

(12.6%) 206 iyl

I el e il sl iy cilaall Glene ilsa



dadlall giial) 4ue¥) e palddl) 3k

V) e 5 e paldil) Gyhs Apadlall Apgiiall 350w sole Aisledy Lo Jsa Al B oSGl Jin Lexie
GL ae ey Apadlall dygiia ,dliall (e paliy agl (4 82.3 ¢« 233) Lplel) @83 b syl e
Gllaall ) Legam agil L6 (75.6 ) @liel3 aae Ly (£11.2 ¢ 26) galasall & o (783.3 ¢ 194)

Jaled)

PRI

0.1 00 2012 dle b padd (sl 9.2 550 AT sasiall Lypadl cillaY) g b Ol 230 Jlea) Jiass
Jia Gun laplai e ST oA Ao (1) el S Jlea) e 451 3 0.07 Jis s 1960 e b sile
Lol ShLY) Uga b sl G Jlea) ald .0 sl 50 729.6 o 4jlie IS psane (0 £70.4
Al sasiall Ay pell Cllay) Algo ot Gl dagis (1) Vol il G5 ¢ 2010 ple 5744 550 AT sasidll

SN 2010 sle b Vs ke 1.6 (e Gpsd¥) (Bow ity @lld e 50le 4Bl (spiadl SDIgi) 3 dyppall Joal
D201 dle b s JWa 1.7

Al dcaiy b5k Adatiye L Tas dage ddyll 038 "Jiial) b Lesats sl s dabel) 4aS" Allie Ayl el
Oalelall (g anpe s Asluall o sa Aalleall (e Apaal ST Alliall 038 Jray Lo 5 elld ) A8l adiaall 8 daled)
Lol Gyl Aysa) ae adedl dolail Gpanl (05)S3 Y saaiall Ayl byl Ags 8 daall Aol Jlae
ale 8 saaiall Ayl bl Ay b byl dblee 48l duhy 2 i el e sdley ampall Lgiail
Aol b (Bl lete paliilly Lot s Ledaing Lg¥) (e ogilisiie qn lelay (alas¥) Adle of Y 92008
il odgy ) ey b et ol lia (IS 1Y) Lo Apay puasll anisale) ) dagall o34 Liindy g

Jame S 5 agd Auhll dapds &35 55 ¢ AL Aaals 8 lall (DU ) bl a2 0 Auball o2
e o Gl e Al Cua cGigie 13 JalSI and i) dare 6 o dsid) e OIS L7 9413 Ay
el JUS) b Al agidliy aasiele dy Aubal) 8 AL e syl oLl U

A3)lie pedal LS A sangll 8 A5l AysaV) aac s 55 o)) adedl) (gl (p a€ Bl e il 2y Al
e (798 5 7100) Ly dBlae dps of O et eyl e 2008 ale b Cupal dgilie duly il go Linilis
) bl il ae 4ylaally GysaY) 53y Auhall 8 oSl (e 798 5 J3iall & AysaV) (s Adiial Claagl)
97.7 b AW i ) agadl 88 il 3 sa¥) 3an b Galias oul) L) e gal 8L 8 el
COUAY) oy lle Linilis (68 38 L J3lall (g duih 7 52.5 8 Lewyas & (1) Loe 3 Ly A5 ilasgll e 7
Aaja) Aysa¥) Glat IS ¢ 8 e KD 8 bl i e e Al Aa) &0 dddad)l duld)
IS (14.1) 13 Giiye OIS Adyie sang JSU Al 4] 22e Lasgia (81 ¢ (20-0) o dushall o388 Jjaal) b
© 2008 sl & adlectl chleyls 1) Laes D Glasul) 8 A sany (450 6 5 2.4 4.4 ) A3jlae S

22855 138 5 sasial) Ly pal) Loy 3 Adlad) Al 54l COUall oL@ sl Y Gy g3y 28y L sl e

Jo¥) 2aelle e aulill alaall Eisadly clulyall Glane dlae



sasis ) V3gdy AN e Ba LS sl ) dad Gmitiall Jaal il Sl (8 ) syl il
cJ3al (B Al (e B 230 iy

SSans DRy o8 ¢ Sl ¢ Adladl) Jie olgall Aglaslly Akl (ailadl) e dailay 4500 sl oAl
LS 09 ) dgh )y dmitnadl o dllall 3yhall dapn ol Gaedil) 223y L) (oapet aie Gph e el 3
Alall Auhl (ge Juadl il W) el Adadil) odgs (3l Lad 5 JUY) Jsline e oy Ay5aV) Laias o aay

(712) ol Ay O 2Lzl cpley) s el

Dhsals maall phalaal) 3al ) e oyl pe caliall s S G A st s o oS @A Al e
W G & gl e 760 5 dste Aags 25 Adlial) dashaly Bhall Aaps 068 Jlll ks (pimsally 3u
g JBal) e e (P dals opan Gig gl ) s V) Gmny o JlieW) 3 3431 we ¢ dgsaV) aia 48 2
A 8 Ledainy ¢lldg g oLl ABlaly aladiud lolae] axy Aygal) cilaliad) Gaaluall 3)5 o

15) Dl oy 38 51 aillad sy 28 elall T iy o (S Agital) o) an Ayl g1 5yl Aaps S5 A 1Y
S opmd) JIsty Gum Lshall dim ety ddlide 4basS 32l ) s 2 el sa lld e Jlie 4S5 iy
hall A0 g Y fondl LA 13 L0 saedll g 8 LadS oty o (S5 ¢ GlIA)) Gmeny bl mes
Ol o LS Lgiadla oLl Gyl 0 Adlad J81 o WY (al @015 ¥l o (ald IS8 Galaty dsha s
LS gsad ¢ dBal dae o bl clebiall ge DI el Zadla ) led 05 of ) AL Al
S5 5 b e b lelaad Baies LS5 Leie iy 5 Alidla dsag el edal) juadl Aas dse o gyl
Y Kl el Lmpe ST Lelens 5 Lealsd b

i o G ¥ G Ll 10 age lexdses cJiie JS 3 40V Tdal Adana 355 of im0 Aaldl
b pgisaly ohadialy A Alana o Auball a3 3 L) e 725 Al (S5 Al Bal) esud alaall S okl
Laad ¢ O el chley) & capal 0 8L Luhall ae il Byla 13) oS0 ¢ aleally galaal) Jio dkala (S
O 183 Gl Gans o g pe )l e (719) sty Adiial) lilsall il Bles Lad Gl gos 3 Lt dllia ¢
OhAs Gkl e il aae Ladial) Aglladl) dalla dyeal) o Lliall Culic e lealge (S Ay ddlana e
sp alaall ey Aysaly) o Balaall ilSal e moalh ¥ gobhall L AuleY) ciladia) iy ¢ aleall 300
LS leimdia elgh] Jane G g A duglayll Ll 5 adle Ba laal Gimpeti e ¢ 21 opsatl ol Toud
Shall e pa o oS Jbainly S gkl b shal) Ay de BLa Gl bl 3 AVl BliaY) o
& el AL sl e g o (Say G Akl ) ALyl sl edall epdl Bl Ul dadial
0 L 4 aled) ) sa5 0 ALl cle i)y pust adal

Siligalidl) Wl gl aliadlly Jleadl 2o dpsal o Jilall b Lgd Y il elsall culS ¢ Ly b
G aie EY) L lglie bl i 8 Aysall Cilaliadl (S Jame g i) OIS 5 aaall dmilal) 45081,
calS ua ¢ O sapall e s (918 Loy s GO gannall dSled) 3 S5 Lo g (il 4l ) 3ladl a5 ©) lagad

ey Gl e Gpan SV A s liSusally dua gaall saliaall 450

Jo¥) 2aelle e aulill alaall Eisadly clulyall Glane dlae



g iipall D) anns Wby 8 bl Glasgll b dgsad) bl G585 ce Alledl Ll (585 o oSy
sl laliaall Capa Y s of oSy LS LAkl oda b gsanll LT Jane g i) (uSay 285 451 (e g5l
Basiall dygyell hley) Ags 8 dajlall m305l15 AnY apall Gl sl dnia A 5eY) Al Adeay (y5

bl 2 Ak gyl (e LdlEal sda et 3k dpsall Claliad) (a5 S Al cilassll )l aaal)
ApdSs CV sels lghe Byl sl il ) o of oS i) e Taatll 13 L SOLE (g 7442 s
oo Aantll dwlall Y okl 3aaa Agal e A dAalall Cun 23l Aal 8 0k 3yagl) Claliaell daglia
salyys toblal)l Gapaill I gelaly dsbid) Al JSlaall Jed L1 sl ciliaall ndpl) e Hlaaily)

LD Al d e eV e osiba ) (alail 1y Jalsally JULY) die daals Al elelal s

Lolaall dials (585 Cigplag dalia dalles (it gb Gl ¢ A6l dalug 5yhad dysaill SLasl 23al) dypal s
Cany SISy ALY glsla 8 ol puall saliadl) 439 e Baliall el e cony LS aiylladg ool Aadl e
o Aaali bl LY (gl g Gyl gial elsall G5l aey agand Jue 5 ) Jsln o L i £10)) agile
ma Lhlie ) @5 o Se Olasell salime dpeal Yo 27 ol S bl oda 3O 400 ohe el
e gDl Dpginall (ge aldilly Leansats Lealalatd Zunlial) Zillls s o 5ud) QL) o a1 13 30kd

i Ay ol Bl axe cany Sl dygiiall 450 it Cilied S BB e gl pasdll ey
A il ) 2l e 7 1022 Jd e dpadlall giiall el o paliall are sale Candl a5 daladionl S5y ol 13)
Ladlall Lgiie 4351 03g] e alaind ) o of (S aa O Ll Al 57 13 ae 4jlie Ayl b
clicliae Cigan 8 Cadly 38 Laa

Al dgtiall § led sl g Lyl e alanll daline By geriiing ol QLT of Lasg Ladls o
Tan Qi dae (gsm aly aly ¢ LG b ey AY) Gand) O iy ¢ panball 8 4] 2k asiy apaan oS5
Gl i€ 1Y) mlajall L lgaey rentinall e (35S 38 Lcildanall U Lgisdlia cagiil ) 45000 salels agie

12 Jlladll 469 il gally JELY) 5 48l Qe (impmans oLl 3 5] ey (Sl 8piam

Gl::.'a".u.u‘i\

oany il LS L Lgleladiiady Jlia) Ay o daliall dald) Gladll e sl e g guall dulall o3 culals
Shley) & Dbl b ARl Al (e B oo Uiy Gy AV g Dgeldll palidl) diph e ¢l
Apeall ) Y] ey 18 ramaa e O aginsdl g Gl e aaell o Ll CaadSy ¢ saaiall Ay gl
A oda e bl Aadlal) giiall e paldilly leias elld 8 Ly dsgaall dilally 450 g Jaball
cosa¥) el I ANl iy ¢ sasians ) Ul pa LS ylia s Al el Adlie Lgie Adlide el MAS) Cany

Cingy omall Asa¥) Cipen vie SLY 15 oeail) diasty W Gl 038 (3 oS o caaly of Jasall (S WS

10
Jo¥) 2aelle e aulill alaall Eisadly clulyall Glane dlae



e sl Aaliie Spen J (e LS - iyl (o mle s aan Al Al Cipem 3y pgihy 5la o
alall aall el 3ol dae (hyss <Oles Ay il claalally il b dusaall 3hbally daaall 3

i)l @yl 4y50Y) ae Jaledl) 488 e il gall

&bl
#8sd) . http://www.who.int/trade/glossary /story073/en/ Ayl dacall dakiia adse .aeY) delia . ]
legledl 305 e

il e 8 AsiYL Abeiall ciliglly oampall Al Al )l RS L5 QS5 02 s ¢ J g i .2

1997 :(18) s3al) ¢157dadll 300 coyiall (sl

Aladl dasgiall (5yal danall dlaa L LAl g dudy s diial Jals Leie sal@nlly dgsa) ohas clale fp hug 3
2002 .10— 1 22a) :8

- 2007 :140 alsall o2&l Jaal) s . Jasall Jaxs ) sl sdmd) 4 dlsall Adludl sl o S .4
19930 14aladll ¢ allall daal) suiie ccollailly yhad :diaadl A3V 7 ¥ QS s L5

S leshaanly Jinall 50Y) o5as claladl L a Jia F Jdlaa ¢ el 8 mSllae o e Cappal) .6
22010 .19 alad) i jlaalls dudall aleall sasiall dupall by Jlad e dilisa 3l

1976 ¢ laniise dxala ¢ Ao laa¥) Gl dgra ¢ sl Sladl S50 ¢ Glindne ¢ sl of LCald) dids 7

Olec Ao o Byl 8 lys Sall sabial) 4901 pe A il J3aall & £psa) 3585 . a puls .8
2010 ¢@hall 1(2) 2aal) 25 aladll:. Akl

are O leiads Al Gph e Mg Al Sbesl 20 Ayl ae deladll )b T Jnd g sligs L9
2014 :(2) 2301 20 alaad) o)) Edasall dusjlaal) Alae LAglesl) adiag el el byl 0538

Cladlal) Alaa L Jliall 3 AV e palially (a3 e Glaiad v Tealy LU 5 1T saly s ¢ o JIS56 .10
2005 .(6) 22l 27 aladlle ¢dyy )

PR ] INCIPPN [P W] PO I [ W RN S WP [ R I PR R PR VRPN I RETERS |

2011 3 slaalle daalls

11
Jo¥) 2aelle e aulill alaall Eisadly clulyall Glane dlae


http://www.who.int/trade/glossary/story073/en/%20%20%20%20الموقع
http://www.who.int/trade/glossary/story073/en/%20%20%20%20الموقع

el g die aliilly sl (5% cAllaal) le) Cila L O ¢ 5 eS¢ 4 e SasSosiene (12
2013 47 sl . sl z 0l Dl

Wl s Aay B Ael) GiAs e s Olealsa f ) G td LSl ¢ o G il f S 13
2007 .+ eaual) alaill dsbual 185563 dpranl) L ay,all

Dbl A8l s ks ol 8 el D) sodaall A L S a0 .14
2014 :35 alaall . pdnd) Ayl s glgn g Sl

http: //www.tradingeconomics.com/united—arab—emirates /population Jslxill cabalaid) .15

.http: //countryeconomy.com/demography/population/united—arab-emiratess asiall 4 el ey S .16

2011+ aen 13 ¢ Gals mla Lyl 3 45 @Dl 1.7 e 117

& e Adagpall Jalsally 5301 (ggine e Ll soliadl) Ay s o usile ¢ ) IS¢ 7z o 5asi .18
2006 (1) 22a)) 6 Alaal) 24ay AV ) aall aslell Alae. . LS — saygals ¢ sagS By

oY) (g5t o lgalainly dpgdY) Al s bl tw LStz o ez @ Wiyt zoa sl 19
el DU s ¢ dluaall pgbell Ly al dagy (3,5 Alaa co 353508 Ankalia 3 Al Al 1Ll b Ldsndl
2002 :(3) 5 2aal)

:(244) 2320 32 alaall alall Gujleal) L) IS Alse 3] Gl (Rlaa ) AR .z Sulsa 20
.1982

12
Jo¥) 2aelle e aulill alaall Eisadly clulyall Glane dlae


http://www.tradingeconomics.com/united-arab
http://countryeconomy.com/demography/population/united-arab-emirates

A2 poad) Ayl Sl il g LS bLid lataSy dnSTl) SliaeS” ) &gy iU e Caas Aty
Study the effect of antioxidant and antimicrobial of camel droppings

*DR.Maha I. Alkhalf
**PROF.Enas N. Danial

Abstract

A natural product is a chemical compound or
substance produced by a living organism found
in nature that usually has a biological activity for
use in pharmaceutical drug discovery and drug
design. It is may be extracted from tissues of
terrestrial  plantsc  marine  organisms  or
microorganism fermentation broths. A crude
extract from any one of these sources typically
contains novel¢ structurally diverse chemical
compounds. Microorganisms as a source of
potential drug were not explored until the
discovery of penicillin in 1929. Since then: a
large  number of terrestrial and marine
microorganisms have been screened for drug
discovery. Microorganisms have a wide variety
of potentially active substances and have led to
the discovery of antibacterial agents like
cephalosporins derived from the fungus. The
study aimed to isolate bacterial strains in
addition to assessing the percentage of inhibition
of disease-causing fungi. Four types of fungi that
cause skin diseases were chosen for the study.
The results revealed that the bacterial strains
isolated from the camel manure samples possess
an antioxidant and antimicrobial activity and
influence the skin fungi under study.

*Biochemistry Department« Faculty of Science« Jeddah
University« Jeddah<Saudi Arabia.

“Biochemistry Department« Faculty of Science- King
Abdulaziz University« Jeddah« Saudi Arabia.
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Improving phytoremediation in soils contaminated with crude oil using beneficial
actinobacteria: Practical applications in the UAE

*Prof. Synan F. AbuQamar

Abstract
Although there are several ways to clean up
chemical pollutants from the soil, scientists are
still having hard time in cleaning up
contaminated-soil with crude oil. Thus, this is
evidence on plant growth and development due to
the increased levels of the stress hormone,
ethylene (ET). This study aimed to find an
innovative way to improve the efficiency of
plants toward contaminated soils with crude oil
using actinobacteria isolated from the UAE soils.
A mixture of three strains of endophytic
actinobacteria versus a mixture of three
rhizosphere actinobacterial strains living in the
soil, producing 1-aminocyclopropane-1-
carboxylic acid (ACC) deaminase was tested on
corn seedlings growing in crude oil-polluted soil.
In the greenhouse experiments, each mixture of
endophytic or rhizosphere actinobateria showed
significantly (P<0.05) increased growth in root
and shoot of corn seedlings. This was
accompanied with significant (P<0.05) increases
in the absorption of crude oil from the soil
compared to the control treatment. We noticed
that both

*Department of Biology, College of Science, United

Arab Emirates University, Al Ain

treatments also increased the concentration of
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crude oil (total recoverable hydrocarbons and
polycyclic aromatic hydrocarbons) in roots
and shoots of corn when compared with
plants without any of actinobacterial
mixtures. Notably, the use of the mixture of
the endophytic actinobacteria was the best
treatment; thus this could be attributed to the
high contents of plant hormones and
polyamines as well as in the reduction in the
endogenous ET levels in planta. This study is
the first, in the UAE and the Arab Gulf
region, to use a safe and environmentally
friendly method to increase the efficiency of
phytoremediation in soils polluted with crude
oil using the tested beneficial actinobacteria.
This method will contribute to greening the
desert in places suffering from oil pollution
in the UAE or elsewhere in the world

Keywords: ACC deaminase, endophytic
actinobacteria, ethylene, heavy metals,
phytoremediation, plant growth regulators,

soil pollution.

ot SV S sl B el s e gl LSS
ACC o 25 55T 2l e el 20 & o LSS
Ll Jas @ asly OT (3 gadl Slises o 48 STy deaminase
58 ey B Y SO e LSS LY YL S
o A Gk SN Wl e SST 8L e sum Je Ll S
LSS Y 508 2SO @pdl s anl il el ad Ll
Eredl 5 Bl o B 3 e gl IS il s s 3
staely LA o ol Lddl plianel B3y 1 Sl (5aty (g,
o @Akl ST (P<L0.05y dpms aslas) Y o3 ol
o 15 e I LS sy 551 LS s L)
Ladl 555 sl J) Ol el Je 2kl 3 g Gl 540 O
Total recoverable hydrocarbons and ) .u
ol lly e @ (polycyclic aromatic hydrocarbons
o Blae @A s pd Ll S5 3 Olak s ae) 3
Byl sda (3 by LSSV plisnal L o 1l oLl
Pl caear gl ol sVl A alll O aduh)
@ oS ool Lal bl cafl jpddt =l o g LSy
@ xS Olal me Sl Slidey sl Sl Sl gyt
Sty @ pegadt Jols JLall Gla) Oge b sl st
By Blie b s e @) LSSV dleles @ 30 O
Bl SULY) A 3 ey e doW) b Al sdaga LS
o il Aoy anl di b szl (3 gl b il 3 Susl)
oSN p Ladl SL Y gl sl Akl Sls” Sy ]
E5 db o5 b sl ol o B Glas 3 )l el plasad
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Latll ) olsy) dala sall elldy Lgle Aladlaall Jlae 8 cplelalls 250) aals 0 jllaall sl o adill bl ydiay
G ) G L assl ) Jile s (plad) ) daall L cilagmally ladly ol gl e iy Log Aalaall asliidie
AsSseY sealicg LS igSe)m Slie e i diaa bl e dabiee b 0sSh glly padal cShl) 35l
Oy Aag ) Ladll A5l Galdll ey hadill mhadul adlse AL Lelayy AT ApbesSs Al Gala Lall
D(Fingas, 2017) <yl dpusiy Jlaii) ddais A8lasl) (al sl cpa g cAail Nl

Y Asall Gl 83 Sy Baexie sl Baexie pe € glpw el Gl D) o A L) e el s
Eaalga s Apaall Adadil) LYY ladily Jadil) CBEL ey Slad) Gaalea 1 b Lad Lsas LSS Leeal cana Ladilly il
ehlsd o Basmsall GlslaSy il ailias bl Glaiey cOEly oAl he Glilia aopdilly cadll Jilee G4 JIA)
apall lleal) oL o) DAL ddaiill cliiall e asagl) sl lad) Glad (e Jaiill eyl ol la)
&) Ll Jeat 0 i) daghad (e (e ol Changy LS LAl gl bl Copadt ¢ el cilylas g Ao liuall clylanl)
Shasally opany 4iladle (Say Lo lgiad §)shaall ALl dggall Sl (e degana ) Ll Siglill og L lad) (halsd
{2(Fingas, 2017) ade syhaudl Sar ¥ lgmmys ysed ol oLl sae Dy Eghill ay e ale
o gsin Al Laiills Alpaalls Aslal) slall Aalla e dadie L5 ) Lebigads Al sl jolan laal (he Ladill ey
Jia GO (o paal) auiy dalas Gygine e Al sl ol Aalu Apguine dpads ciligle <8 o 0585 Bla iliS e
Msall IS5 AigSspuell alpally Aallally A8 alpally Zabad) Cpalaal) Slisaly ailly wbad) GlSiay Jsidll LSy
O Dala Jeny Jilud) Litlls L(D(Fingas, 2017) defie 435 ) Lelisats duadll Lol 45l s e Jod 4Ll
Lailly podin Lodie Ayl il oY clyyladlly Lol Jie L5l 5 288 ol e G jiss elselly Ayl s
@A den n gl elsel) amaSls A e Al i aag ) edally A58 S Gy (el Jalal e Ak ()3

.(Fingas, 2017) adaitll ciladall Jauf o508l 2l 36 5le 5850 Cany sl oda g Il
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sl Tlad) sty Galoaials i€ Jadity AKalKea) 3l Lgia dail) shil) AadlSal Aaniinea (ke s2c llia
Aaal) ISy L) ot e dumslgad) (3l llia g Asilally AiLasl il Hasinl Jadis Lobasl) Gyl
o3a o) U .O)(Gall et al., 2015); ®)(Hocking, 2016); Y)(Peng ef al., 2019) dxesall culilll; 2adal)
Ge el dsags Apill el S F Cun A5l el A6 e ST aadis Lo Ulle s culiglall 13 4818 pe el
Gob At gl Ta 13gly (((Fingas, 2017) Wias L el 5l ¢pe Gulaiill sl 45 Jray <l
LSl e 32lEY) a5 “Bioremediation”  Zjsal) Aslledd) A S Ay il Gllall e palanll 28lKa yee Zoaglgn
51 ®)(Chen et al., 2019); ©)(Dubchak and Bondar, 2019) 4l cpe clfislall 5 8 dadlill clyyladll
“Phytoremediation” dglill dallaally avs Lo gas 4ddg yill Clglal) (aliaial e Lgh)ad Plaiuly Ll (any aladiu)
()(Glick, 2010); ®)(Boyd, 2014); ®)(Neilson and Rajakaunal, 2014); 19(Pollard et al., 2014);
(I(Xu et al., 2014);1)(Pandey et al., 2016);(1*)(Mahar et al., 2016);{1*(Abou-Shanab et al., 2019);
(13)(Cameselle and Gouveia, 2019);)(Dubchak and Bondar, 2019); (!*(Reddy e a/., 2019).
ALE oladlly § ey Jipally ipgilly ALl Ll Jie Aol cilfslall 2okl allad) 3 deaiiioad) ol (oandiy
"l slall daaaal) cliLal“Hyper—accumulator plants” daal Jals W3S s 45l oo callisldl alaialy asth Al
Glsls st e Adbiadl cblal.((Ma et al., 2015); (J(Pandey et al., 2016); (¥(Mahar et al., 2016);
(1)(Abou-Shanab et al., 2019); ()(Dubchak and Bondar, 2019); (!(Reddy ef al., 2019)
oy Alal) lslall Aasttedl il Jaas e bl aaind 8551l Y1 Aadlee b cllal) pladind 4@
Wb 853 3 of (50 Lgtimasl 3 Aaldl Alaasl) cliglall (g Alle S5 Galiatial 5 aent o L) 5080 xS
Aypianl) ually dgnall lfslall SLially aludl U Ll daglie A0S agh o clislal Alaniall bl ket 3y S
®)(Boyd, 2014); 1%(Pollard et al., 2014); 1?)(Pandey et al., 2016); 14(Abou-Shanab et al., 2019);
(I5)(Cameselle and Gouveia, 2019); ()(Dubchak and Bondar, 2019); (19(Reddy et al., 2019).
G Amie by by Hlatly JBlEs e elumdl) bl e aadis ) Al el sl dalledl G
(14)(Abou-Shanab et al., 2019); dxdal) sally by slaslly plall Tasilly &5 glal) ol V) Aallas
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oSey dilile Cllee 320 2845 (O)(Dubchak and Bondar, 2019); (!¥)(Rostami and Azhdarpoor, 2019)
Bl e clislall Al lgie gy illeall o3as &5kl slaally Clgaslly skl ol ) Aallaal clilall alasial Ll oo
Ll e byl Mgl Galiaial led iy Phytoextraction a isball dalledll ¢ 15l (e (yad . ldlgial o bl
celsgll (B LUl aa oLl oAl e alsal 4 Lo ~uy Phytovolatilization «culull 4y5al) A1SN 3 WiSH
()(Glick, 2010); Ly (3o 2ally L 33k (e 2aul) & jualiall Jis) (4 2l L 25 Phytostabilization
(17)(Ma et a/.,2015);(13)(Mahar et a/.,2016);(12)(Pandey et a/.,2016);(15)(CameseIIe andGouveia, 2019);
(16)(Reddy et al., 2019).
33g0n0 lealatind lalie (S Lavie AdlSa e g il aluss gkl il ) Aadlae 8 COliLal lasid Ll et
(S ) Y stlaall el (5% Levie Lialy saal) Aidaie 8 A5l 8 sanlsie clislal) oo
O5Ss Ll i€l 038 alasiid xiey (1)(Abou-Shanab et al., 2019); (8)(Rostami and Azhdarpoor, 2019)
Osaall ) clildl L) Jae e ap b Wle il bl Jlad Jaee Loady @ikl cbilad) alaiel Jaee
.®)(Boyd, 2014); I(Mahar et al., 2016); 2aaall Jalall 58 sdall Gakaie & skl i) maay Ul
(6)(Dubchak and Bondar, 2019) (1?(Pandey et al., 2016);
fise Al ()5S Lo Al 8 gl Al Ly costlaall e gl s &slall ol Y1 Aallae & culilal) alasia) sasiyg
Aallae b deriod) il Jaalae o025 bl sae dligh by o anbai) cihlieY e g atallae il &3l
o leba my Jaally Gpanil) Lasli€s Gyl o lilall e ealial) (adlain) s chlall oda Juadly &5kl oal)Y)
Fmitie Can o (ggia3 bl @l 1Y W egalaal G dlle e lilall olgial Al 8 ellyg dmitie 3 da
il bl o3 aas oSal L 13 Lals Landfills 3 cblall 3 Gpb oo & Gl e paliall gli ol (e
.1)(Pandey et al., 2016); ©)(Dubchak and Bondar, 2019); (8)(Rostami and agiaMl skl

Azhdarpoor, 2019)
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S0 o Ldall Anlg Al G ALE (lae o 5l Ll e Alasl) Clflell (aNAILY cblal) aladin) cNla b o)
AN Cpalaall ol aladl Taiill 35 50l il cian @lldy aglgdl) Sleayl Cagplal @lly Cagazall cblall gai as VI 50
19)(Glick et al., 2007); PO(Glick, 2014); blall sa o lully iy Lae dysill 3 dalud
(1%)(Rostami and Azhdarpoor, 2019)

33k () ALYl Gslall dlgall e 8 Al dagdspndll Caghall pda 8 il Glilall gald alall ) o)
Db sem a5 (Stress Ethylene) aslsudll slea) Gali) (saes Al oda & Cayny o) 5 cpliY) sapp 385
Ailaasll llal) e 3S ClaS o gint A pmhY) b bl e e Wla sy clblal) sa (el ) gams
Lnslonadl)l Cagylll o3a it 3y sdad) sar (8 paill (o) LAdlall dpand) 3 ALEN jealially o Mlal) dadilly gl Jia
S Ml Bl e ALl gl (e g5 gl Sl ALEN Galaall S alad) Jadil) alisial e PEY) g3 dsnall
.2)(Arshad and Frankenberger, 2002); (1)(Glick ef al., 2007); daykll o3 #lai e Lula

(20)(Glick, 2014); ®?(Murray et al., 2019).

Jis Abiotic Stress daglsall il Jalsadl il cad o Aslandll AeaY) gyl cad (e Al abilal o)
G e ) (AL Galae ol Al Ladi (e Alasl] liglally  Slaal) Custilly Aaglally sl 5ag 5l sl 5)hally Calial)
Agayl 13gd Jad 38 agii (LpaSdl 5 clpladll §f chsially bl oo dealill) Biotic Stress duaslsdl Jalsall il
(20)(Glick, 2014); *I(Sarkar et al., 2018a); JLall (B! (sa (e 508 Sl Z Ll a ol gauadl)

@2)(Murray et al., 2019)
L1y izl jsiad) Al Jals Ule 0385 OIS 13 LAl pai oo Bafsy iy B (130 O
(1)(Arshad and Frankenberger, 2002); (9)(Glick et al., 2007), ?°)/(Glick, 2014); @4 (Glick, 2015);
(25)(Tavares et al., 2018); %%(Bharti and Barnawal, 2019)

sall Uafie 058y a5 (saped) 138 Lgalaty llall gai (30 8558 Jalye lling GLAD Tan age (1308 58 i) 50 ¢

(Cl)(Abeles et al., 1992); Ghsls Slames Hsia (o bl dawl Jals o385 o Tadins saill Pins
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Gl 385 s Laie Jidl Juw a8 .@D(Arshad and Frankenberger, 2002); @%(Glick, 2014).

o g ) s sy Ansind Hal 8y o0l eSS s psdall 2l 50l 8 clall Tas e (ysann sgd Jaixe
sall lafias i opils U maad oaslssdl lea¥) cuny llle GuliY) Gsap 385 OIS 1Y) oSy L s Bl
))(Abeles ef al., <l sai e JUYYy Hsiall sai Jaadi o i) Osen e (lad) RS Jeny G L
1992); @)(Arshad and Frankenberger, 2002); 7)(Glick, 2010); (Glick, 2014); ?3(Tavares et al.,
2018).

Al Aypead syl @llyy clylailly LyaSll e d88a) dall e aladnad ) Al elde T aal) sl
5ol Congr Aol el gyl aal llyy il Lealing Ally (graally (S paliall clilil) Galaial (i
@9(Glick, 2015); il 5a0ud jyue il A5V Ge aalill Sl e Aal) e ddsiladlly o)l )
(28)(Malusa et al., 2016); ®)(Finkel et al., 2017); CO(Timmusk et a/., 2017)

Jaly Jlexindll @l g 45gll 480 all Aadlil) il e Dgindly Lnglonl) laadall ff dygall ciluaddl dasiul o)
Gl)(Bashan ef al., iyjsasll 4l @b cpueadl o ALl 300 ia JiaS Jgiall 8 5 A )
(8)(2014); Malusa et al., 2016); ®*)(Finkel et al., 2017); C(Timmusk et al., 2017)
oailiad Cpuay AileSl saenl) alatin) e Ul Gl gl EDE e aall e sane Whe daaglsul) 5203 )
ddhie Jsa 4yl Lpad dare 32l Jullyy dadlll dagall dad) clilsl) Llis sal)y Anbeslly 4nbpall 45l
o P)(Finkel et al, 2017); CO(Timmusk et al., 2017); (?)(Olanrewaju and Babalola, 2019) sl
a8 Lall sl oda o Cus ARl jaliall Galsial e clilall 553 (e Load 05 Lgad) Slaaddl oda plasiul
s sy palic ) edygady aliaiadld ALE yulls 5500 529 gall S yill Badeall 4 puanll Slgall Sy o 58 4xdlil)
Claadall oda elgal @llyy A5l Al dghilly Al ale) asli daslend) luaddl oda of LS . alai)
Slaall al) Y J8 e 5506 cilagils dgn laliae JHik Load 258 dail 4880 dn @S e dua gl

I(Lucy et al., 2004); *)(Bashan et al., 2014); ?4(Glick, 2015); **)(Finkel et al., 2017);
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@radll gsaall sai a0l o dagland) saanll oda Jaasy CO(Timmusk ef al., 2017); CY(Liu et al., 2018)
Creball dage dnlial Clipeae bae (Biag Lo Hlal) dpaliy] (8 (peandy JROYI 8 Sy Sblall 6505
G3)(Lucy et al., 2004); @4(Glick, 2015); *)(Finkel et al., 2017); *?(Olanrewaju and Babalola, 2019)

s Ao sans Lad o UL Blls sy da Jals gl Al 85 s 5 adll) Al IS o3a ¢
3yilie yd g 5ydlie diyyhay UL gad e a3 () ki Al el a9 Plant Growth Promoting bacteria

(35)(Gontia-Mishra et al., 2017); (%)(Olanrewaju et al., 2017); ¢))(Chaurasia et al., 2018);

il Aadlil) Zal) L3I 28 L8l () (%8)(Gouda ef al, 2018); (*?)(Olanrewaju and Babalola, 2019)
S Gub ool com ) i o e gkl jeaie (adVls A e gt paliaial o s b Jiay
goanall sai 0e w3 O adiid Ay liaed) Glases GlinS Yl bl Slilall e ekl el clisas
(3%)(Bashan and de-Bashan, 2005); Ll z &) (e "liadl 05 5 gydall 5 gpadll

(40)(de-Bashan et al., 2012); ?4(Glick, 2015); ®3)(Gontia-Mishra et al., 2017);

zw Gpb e s (9 (Olanrewaju et al., 2017); ¥7)(Chaurasia et al., 2018); *¥(Gouda et al., 2018)
ashomadl) aleaY) Cagyla 35S ey ()5S 53y B sased bl AT (e JI Aadl Cilagd

“1)(Arshad et al., 2007); “?(Saleem et al., 2007); ()(Glcik, 2010); *9(Glick, 2014); D(Xu et al.,
2014); C9)(Olanrewaju et al., 2017); “)(Acuna et al., 2019)
Gub oo sl bl cillall Bl jaall Allae cilagil 513 & Jiid 4880 Lal) S o3gd il ) ik L
lilall sae Ualpel ot Jlly LSy 5 calpplad (g 3 lacall cll€l) J8 e 5,06 o lalime -
sal) e 4w ) juas Gyl e 39)(Glick, 2015); ¥ (Malusa et al., 2016); CY(Liu et al., 2018)
(®)(Malusa et al., 2016); ) (Gontia-Mishra et al., 2017); 4 dalall idalall 4ol sl cladaie 7l
Al S o8 gl (e gsi gl o sllall LaaY .38 Olanrewaju et al., 2017); ©¥)(Gouda et al., 2018)
O 8 Al e ST 1 sanls Ayl aladtid Gyl e ASlil) (Y] deglies SBLID g 8alils asi Of palis dadl)
(24 (Glick, 2015); ®®)(Malusa et al., 2016); *¥(Gouda et al., 2018);siludll e 5l 5yiluall Gkl o 22l
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G4 (Liu et al., 2018)

A Tl CABIS) e snae gl dlia LA e 53l AGda) duad) CLESH Ay Byl k) ) LYl
ot 4l a3 13 e Gigpedl LACC deaminase sl 1) il e clilall 21 e 2% o Load aalig daslil
ol A lebigats aliy) saned Zalall 32kl 1-Aminocyclopropane—]—carboxylic acid (ACC) sale iy
3% lee 9)(Honma and Shimomura, 1978); (Olanrewaju et al., 2017) o keto-butyrate Lzl
(5)(El-Tarabily, 2008); alls guadll (e senall Aol Jala & Ll (BN pain 585 ol )

(“46)(Ghosh et al2018); (/)(Sarkar et al., 2018b); (*)(Tavares et al., 2018); (Acunaet al., 2019)

sai 3l o Lae 3a L agdall sleaY) gyl cad i) 5 (9)(Bharti and Barnawal, 2019)
Al e bl Clislall (aliaial 83005 <l (585 UL draaall GBLAL (gpaddls ()3all & sanall

19)(Glick et al., 2007); “®)(Sheng et al., 2008); “)(Sun et al., 2009); CV(Glick, 2014);

.38)(Olanrewaju et al., 2017)

Jaly Gl Ay Al LysSll e gl sy alasinl 5siial) Gaalad) Sladl (e wsall s 2latiy Jd (e o5
(El-Tarabily, 2008); (Qin et al., 2014); ACC deaminase ;¥ 5)dlly clbladl s Jsay Aysl
OsSh g illy G paped Ll Ll bl daglia salyy 8 (Olanrewaju et al., 2017); (Ghosh et al., 2018)
Bpball, 33l aliall Asslall 30l Jie daslsnll sl dalsall o 8l s glonadll algal) Cogyls it 3508 iy
iyt iy il e Leh) 3 Y e il cilibal G ol 5 A LGS el Eshilly sl

)(Glick et al., 2007); ")(Glick, 2010); ®>3)(Ma et al., 2011 a, b); (I(Fahad et al., 2015);

(9)(Glick, 2015) “723)(Sarkar et al., 2018a,b); *(Tavares et al., 2018); “I(Acunaet al., 2019);
(26)(Bharti and Barnawal, 2019).

o s sdal) dilaia Jongl Al & s s LSl cilpladl) Jie Rl A8 Lal) clas) ) 2Lyl
ks Ale (et S 2883 dal) lE) e AT gl @l Slally Sy LYYy Gliadly Hsdall Laslall mland)
G4(Hallmann et al., 1997); 3hsls Qs sda (e doall Aslall 45 Jals &
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(4)(Kobayashi and Palumbo, 2000), *®(Rosenblueth and Martinez-Romero, 2006)

(7)(Hardoim et al., 2015); ®®(Rruyens et al., 2015); ©°)(Khare et al., 2018); ¢%)(Strobel, 2018)

(26)(Bharti and Barnawal, 2019); ®Y)(Rana et a/., 2019)

O 0 Al A5k Aansl) oda Jaly 8 5e Sy ISE jasiady Gt ol Aadl) AEEN) Aall LBl o3 aolii
Jaly iy Ll (i Ally A8 Al sl oda Capes Lcllall o3 ga o Al HBT gl Gl (o L cuaas
(Endophytic Microorganisms “Microbial Endophytes) aul ddliadl bl daal

(57)(Hardoim et al., 2015); ®®(Rruyens et al., 2015); ®°)(Khare et al., 2018); ©)(Strobel, 2018);

(62)(Wallace and May, 2018); ®))(Rana et a., 2019) (63)(White et al., 2019).

ol o b Lgle Jpeanll (S A o Aadl Aol ) Jal 3 Gl il Aadl G880 Ll S o3
Lal) ISl oda o o 2STl Glldg Al CulBlKH 238 e (iaad Ally GV o Gl o Hsiall adandl adeill dlee
True lede Glhy s aall mlaud) o (o Gl cal Leils Al 25l dand) 38 J20 (e Jadll yjae oo
(55)(Kobayash| and Palumbo, 2000), { (64) (Sturz etal, 2000) (Rruyens Endophytic Microorganisms
et al., 2015); ®%)(Khare et al., 2018); ©)(Strobel, 2018); ®)(Rana et al., 2019); ©3)(White et al.,
2019)
#1535 saalgll Al cilgdy ol iy cils b dad) Aolal) Aasl) Jab Lapl (e ) Al i€l o aalgn
s Bplly 5yl DA Aal Jaly 8 Tl ) sde s Ll ladlls cpaadlly ntall Bl e 5,58
(53)(Kobayashi and Palumbo, 2000); elal 5 caiid (e Aduaglll dawl 3 Gl DAY Gy Gl i)
(60)(; Strobel, 2018; Rana et al., 2019) ©7)(Hardoim et al., 2015)
Jio bl e apaell Hsddly LAl a1 bV el ¢ psiall dall el daud) 8 dall Gl sda (i
Dasinally Ciliaiially Jasll) Slauily ¢ Jalal) ¢alalelal) ¢ panall ¢ uasill ¢ uiadll camall ¢Jsill (Rl ¢Janill ¢ ) 3,3

(6%)(Lodewyckx et al., 2002 a); *¥)(Rruyens et al., 2015); (©*)(Strobel, 2018); ®3(White ef al., 2019)
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525 5y i Cpme (S et (A Ut 5 S o L) (o8 A il ol il ) Bl SIS 038 58 ey
Adua gl Aady) A Y] ik oo ddliaa) clall ohal b ) Jiwy s g s
(4)(Hallmann et al., 1997); 3 (Kobayashi and Palumbo, 2000); ©9)(Strobel, 2018).
g G Jalim o) adiind Liay 3hs¥ls siall Ruslall mhald) o Al e dall il 23] (ot Akl Gl )
(66)(Stone et al., 2000); ¢4 (Sturz et al., 2000); ©7)(Hardoim et al., 2015); dakad) bl ¢ }3a]
) iy Ly (e 288N Lal) clBll oda Jsia Bhlie Jaiii, L(60(Strobel, 2018); ©3)(White et al., 2019)
ol Sl iyl gl ial) &l Aalad) zopll cclay) Aaje o 3l Gyl e bl Jals
oo sl buanll Gl Sha) oSy Aol eailly 3ysl el ol e gl luad sl 3la) o W Al
ALY Al DA e o Zslilly HUad) b oWl S ~ll) pe Aleaall L) cilis e Aaalil 3h5Y) alast Gyl
Al S Aandgy ilall Ay glall jaal) Allaall ilagyV) LA Gk ce s i ) Ayl
(55)(Kobayashi and Palumbo, 2000), *®(Rosenblueth and Martinez-Romero, 2006);
G8)(Rruyens et al., 2015); ©)(Rana et al., 2019)

ol e 3ol e bl (213 Aaliony dpnsls Elima Gl Ay A3l dpal) LSS 038 5,58 Faall i)l il
(56)(Rosenblueth and Martinez-Romero, 2006); cpassisll 5l cufi e lgaany 5,08 SIS,

Zaill ) IS o3¢ Liad Aal) cilaaaiul) e 5 O8)( Rruyens ef al., 2015); ©IWhite et al., 2019)
Bl Al A b Sl ikl Aallae punt o e s culbilal) Jals el iyhay (et 3

oYl am ) daglis 3ol & <X, (7)(Lodewyckx et al., 2002b). (Improved Phytoremediation)
64)(Sturz et al., 2000); ©7)(Hardoim ef al., 2015);isskalls Ciléall Jia o slsmdll slgayls dunaall Cag Ll

Lall SN o3a 5% Lial) cluball (e el i WS L O¥)(Lata ef ar, 2018), ))(Khare et al., 2018)
G4(Hallmann et al., 1997); Lball clanally cially clyphilly il daalill 4ypall Loadl e

(59)(Kobayashi and Palumbo, 2000); **)(Lodewyckx et al., 2002a); ®¥(Rruyens et al., 2015);

(%)(Khare et al., 2018); ©")(Rana et al., 2019)
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oo Wi (e S Juadl Microbial Endophytes Zall dslall dawdl) Jals (s Al Zall cloll i,
lewlaainl e &ll3, Rhizosphere Microorganisms siall dahia Jgasl 451l s el Al GAY) Al el
Laall Gyl e adl IS8y ag Ll ol OIS dall dglal) daal) Jala & Ut 5Ll iy dygal) Ciluasdll &
o @AY Lall GlES Gay e walll Gall) & S Sl Ll 3Ll sall mhaad o B 8 sasasal
Gl Jie gAY dall Gl sy dsags Bhally dusha)ll Gilags sl cpaall ) ALayl 1 a8l o)
(7)(Hardoim et al., 2015); 8)(Rruyens et al., 2015); L ¢1328 Gl bl o34 aadiis g dplgeal)

(%)(Khare et al., 2018); ©3)(White et al., 2019).

abisial 32030 alal) Taiill deanall blall 450 Aalledl) 35S (et o Juilly cypal ) laglall e el Sl
daaxie dgyhaall lisy S5 yells Total recoverable hydrocarbons (TRH) ala iU ALl culisy S g pnell (adlatil
S b et ally LyaKll Ala) 3l e elldy 450 e Polycyclic aromatic hydrocarbons (PAHSs) cilalall
(68)(Huang et al., 2004); oY) Gsem o UYL asis s ACC deaminase il il asis 5 Loyl

(10)(Saleh et al., 2004); ")(Huang et al., 2005); "?(Reed and Glick, 2005); "*)(Reed et al.,

2005); (™(Greenberg et al., 2006); 1°)(Glick et al. 2007); .()(Borujeni et al., 2018);
(16)(Reddy et al., 2019)

sabiaial 53430 alall aiill drenall biliall Aalal) dalladdl 35S Gpant e Jailly capal il labal) ey Gl
s DDAk asis clilall ysda Jaly G lly Wil dils) ol e @llyy Bl e (PAHS) 5 (TRH) padlasals
(T6)(Pawlik ef al., 2017); i)} sarm (e PEYL a6 lly ACC deaminase

U)o sanly 4SS 3yl e Auhall Lk s &ilayl oda oK1y . 7)(Lumactud and Fulthorpe, 2018)
("$)(Baoune et al., 2017); i sl clisd J5x1 ¢5an 3)ilf Lis ACC deaminase

il elal o5 (O(Pawlik ef al., 2017); ") (Lumactud and Fulthorpe, 2018); (1*(Reddy ef al., 2019)
Slo @il lelee ) cluball 38 Aule] o ALYl 1any RSkl sall cilisan S e Lyl o 5)% e iy
ciluhall 8 las s 5yx Sl oK1y (Pramanik ef al., 2018) 4usS o dypae LyiSh Go Lulill Lokl 1<)
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Jlae g sdall Jaby dald (e Ally (liae i5SY1) 1y sifiSY) degense auly Gy yrally dyagal) yaSlly dalaial)
Latll GaMaiy) Jae 8 0233 5 ACC deaminase a5 Sl oaslamadll aleal) Cagyls cant bl sai (s
Jlaall 138 3 L lfiny V) cluhyall 8 amsy D L cblal) Aaud sy L5 e ALEN Goleadl S alal)

.B80)(Xing et al., 2012); ®)(Qin et al., 2015)

il A (e i) depanas "ot Capx Lo sl Blasdll LpsSll) Li€esaiSY) desane of "lale Cagpaal (e
Gl sVl Slalpal) Lol sall Slisen zl e Tan Al L @llyy Zaall dehl Gl 8 i
D Ge Al Wil e Ledlie e 8K ST Aadlil) eV lg dppell claliaally (b gidly clidy) Glae
.32)(Olanrewaju and Babalola, 2019) L5518} de sane

Ll Apmesy Allall 45l neld Joath Aald Aapda i3 (Highly resistant spores) afila is Ly gy )
A e Anlall LSl e ST ALl ALEN Galaall Load Jasiy 3p08l) Calially ddlad) dalally 523030 5 yally dmidial
(125)(Baltz, 2016); *7)(Chaurasia et al., 2018); *?(Olanrewaju and Babalola, 2019) L5168V e sane

o3 (e 80 Sl e ggind i) dypal) chleY) dlgy Ll s Ayshanall ol of Al il cadl S,
O 1aag saaidl el cbleY) gy & sagasalls dpaal) Aaliadl Coglall Jeat Ay Ly aSY) e Laldll g )]
Wi siSY) degene zHld (e il L€l s BD(Kamil ef al, 2018) LyaSisssy) jlia) 8 owd)l) Cad
Lo sl gl Gigan e sasiall Gy pal) chlaY) Algs L £ 15Y) ods 2285 S Al o3¢]
a Aainally WpsSgnSY) e ld sladin) a0 Auhal usa 5S5e Al alag) s Adlall Zuhall o3 e Gl )
Glilipall e aaly of (B dabiaal 4l sell Gligen (e g5 o By zw ) 4dl=yl ACC deaminase
llall (gpmdlly (53 e ganall sai B2l o AEU e lgie Cagymally i) ey i Y1y lin sl
oabaial o 43)i Cogymally )3 il alasinly alal) Jadilly ol Y gl Ay gl dadleall (s 30 US oy dal e
Ge s ol s oY) s JB e Lelee Tad sy o Al diaalls 401 sanal) 5Kl sday LAl (e sl

saill Slisan (e g5 eSS ) ) 2iLaY L ACC deaminase and datially jsiall Jals Ghasd lly Ly gussy)
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jlie skl al¥) e lal) Ll aliaiel o cblall 3eUS adyy cpuad dal e laydl duhn s ddbadl 4l
.(Improvement of Phytoremediation) ,siall dilaia Jsa &yl & e ) i€y aladiuly
Ala 3 sasiall Lypall hlaY) gy 3 ) g Usill 2085 55001 S8 2w g Lllall Aubpall o3 (e uli) (iad ¢
WY (e il ad VL g sasidl dygpall culley) Algy 8 sagmsall Ay ) Blaliall (e gl G alad) daailly gl gF Cigaa
@) Gigan Ala 8. uls ey Ol Gy s Bk s dilaie e lasdl 5l (e Zapall Akl 8 580 3
Jeead o il qiall Adae 48 Laodiee Jae i s s (S (SWYT oda 0o ol 8 il Laailly gl
et g Lo Zalal oda aalid Cagars - i gl (o Chgan Jla de oy Leadatiin 2y Gum 5001 55y e 1y sV
.(Desert greening dilec) sasidll Ll cublay) Algs & i Cogli gy aag 8 30 (KLY b el
238 asfin Cua (Global warming) (gylall ulial¥) sala e PEY) ) saaal) 46kl o320 Aladiul (05 L gy

Sl Bals oSl sl GB Sle i Cign Ji il Gl e Al Ciulan 8 L Gl Ladill daesal) Ll
coball Gl Al e iy Lee Sguall oLl Blee S (o a5V
LAadl) cignl) Jala culailly Alanal) okl g clgy)

Ll hleY) Asy & sl dilaie b gl aal e Ayl o3a 8 dedtisall al)V) aend 5 rdadddeal) ol 1
& 5 Aeyall i e 5L deg)e Ailide Jgia ay)l e Al ent & 53 il JB (e degyie culS lly asiall
Gald Jaie alaaiuly 4l Jao 5 @l aey ASEO gl Jab a4 el 300 2725 B dap i leiiad g Lehla
Jal 48500 ST b Ledaia oy Al maend o L oemally CUL s Ll e alaill @lldy an Chad 4lai das
Ge LS aladdl e S ol e S aly gl e Aiala clS Aaxdiual) Al Laladiay) cdy s LA sl
(1 Jsaa) (i sl (51 e Rllay @liyy S0, 0l S 0 el alia
Dl Alelaall Ll A5l Auhall oda 8 L aiy ASEDL sl 8 cad ) laall 8 Dl oda pladiul
28 ) Laaill Je calad) Ally O llaal) 48 8 Ll -(Control soil or non—contaminated soil) alall ladilly 25l
fas Lkl W g (Lsle e Aads A5 UK KU AR i) e julle 20) il dadill e S5 daglae Gl Al
(¥)(Huang ef al., 2004); Lauls (50 at LS Ll Gaa) Jils Lagys J8 Cement Mixer alasauly
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S ldll Al 5 s 20 opkad Sl Gl JS 8 A Jasilly D55k 45 1 4wy 5. (D(Huang et al., 2005)
s ool Lgadll Clail aen 2 U8 5 25 Ba Aays i LKADU Cigull b lgmamgy Gans¥) aead 55 il Aoy
.(Treated or crude oil contaminated soil) alall Laally 45 slally dlalaall 4 5ll 435l 038 dpand 23 . 1ash 2al
sl 3n e bals 8 (PH) il 8 Amsenll Ao Gl o VIS Lot (S ally 3y pmall (3yhaly Al (st
(Electrical il Sl ddasal uldl aaiil) dime clikiie aladiul &35 «0.01M CaCly chial duwes 3 45
de clabiie b olsAll ALY clsslKl <5 aaas 5 .B9)(Rayment and Higginson, 1992) conductivity)
Inductively (ICPAES) ally ¢5aall (o)3 Ll (Al el Caldas daulsy leuslids G4)(Carter, 1986) aal
ol pasasy Wi .®9(Zarcinas ef al. 1987) 4aas LS coupled plasma atomic emission spectrometry
Aiyylay o saslisdly siusills <9 (Walkely and Black 1934) 4,k alasiuly & sili gsumall 500
Ayl gl assigaY) Cmg i (eld 55 B9)(Blair ef al. 1991) iyl cuy,<lly 87)(Colwell 1965)
LO0(Tamm, 1922) iyl alasinly 4l 8 aaall £0aS a0a 55 89)( Searle, 1984 )
Flame atomic absorption spectrophotometry el ()3 (abaiadd adall (ull) aladinly 55l aaas
assalls asudisll) Exchangeable cations Juall LG cilisslsl) 35 aaas & . 9)(Zarcinas et al. 1987)
&5 O1(Schollenberger and Simon 1945) & Cigase s LS 1M assisaY) cilisnd dandsy (psamslislls o ssusizalls
.83)(Zarcinas ef al. 1987) Lgias LS \elas
sl (S alay eleg sl Ayl chlaY) Ao ¢ b sl Kol 4S50 iy culiass Ay ALl Jadil) die a5
specific gravity (.82 g.cm? at el Jall o Al sl Lt ailiad Gl Lajag ool Adday Glase pla ae
Gsine ()5l 70.02 ash content sl )l ssise stotal acidity 0.28 mg KOH.gm™! LKl diagaall <60°F
carbon (<l Ll ¢ sl 7 1.2 sulphur content ¢y ,Sl) g5ias . 0356ll 7 0.48 asphaltene content culaly)

sxcli ; < 0.05 % water content ¢l (s5iaa . ))6ll 7 4.4 wax content xelll siaa .55l 7 1.2 residue
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1i,€ s5iaas ¢5 Ibs. 100 bbls™ salt content 7Ll s5ine ¢ 7 0.1 base sediment and water »Lully cals )l
-Osalall 3 ey 11 hydrogen sulphide (pag el

plaiul 45l & Total recoverable hydrocarbons (TRH) ala il ALl culisy S5 mel) (Aaa) 585 Jidas
Flame lonization Detector (FID) (Varian Ladies Gas Chromatography (Varian 6000, Australia) 4.
4iylll lediwe dichloromethane and acetone Loiiue (=dainN) dde s 5 80800, Australia)
Jsb el e S (e cle sana V) s Lot TRH Jilas 205 (e il 5.2 (Anonymous, 1979)
i€ s )uell dilas pageads W .Cg — Cy, Cjp — Cpy, Cys — Cog, @nd Cpg — C3g  lSyall (Sl AL,
Gas 4us alaaiuly 4l & Jladll & 23l Polycyclic aromatic hydrocarbons (PAHS) clidall sasaia 43ykaall
Chromatography—-Mass Spectrometery devices (Hewlett Packard, USA, HP 5890 Il GC, HP 5973
Lle i 5 3)(Eichelberer ef al., 1975) ilauls osm s LS Mass Selective Detector in SIM mode)
.(93)(Eichelberer etal., 1975) dichloromethane Luiiue (=Masy)
Bisle 45 pladial 2y ol Auball o3 8 Lgaladtinly alal) Ll 4 Lala 5 08 Adlal) bl sda b 4l SAL sl
gpaill Cogllaal) Ala) Jaidl) 58 55 Jasaly ddlimall alal) Tl 40aS b oSl 2y s dlldg Al

& Sy (Zea mays var. indentata) (Dent maize or corn) sysiall 51 Hed aladiul X deddieall Hedll.2

Ll whley) Agy L gy5 lly Dl clils aal say (Asgrow vegetable seeds, CA, USA) (e lgle Jsuaal
gl cls sy e e S ) 4eli) Jeay Aladll Aliadll e (i @ls 53l Aalpa lelS sl
Ly e Al ) el lew clall Al e @l b ApSA gyl Jasdy ciliadie dygily 3580 i 4l oSal)
O Jane L (05 iy Aullall Fpne Gl) A5l Cilially daslall aleaty Sacis sanll A8 s 2l 535 L GLY)
lislall drendll ULl el (e iy A Gl o Gagyeall ey OY(Frankling 2013) 8 (e ST iy sl
(Glick, 2010) (¥ Jals Alygla il xiay 25 Jyshay Ay CafS (5 g sama alllacy clly Jaiilly AilasS)

b et & 382 5 500 1.05% S5 GSsll) olae b sl wmg Gpb oe osill aladl adall) Jee
Lnylal) ) e sasmse 0sS5 8 A lill ol Jual ellyy il 3 5 sad %70 ABY) Jasl aasiuly gyl
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https://ar.wikipedia.org/wiki/%D9%86%D8%A8%D8%A7%D8%AA_%D8%AD%D9%88%D9%84%D9%8A
https://ar.wikipedia.org/wiki/%D9%86%D8%A8%D8%A7%D8%AA_%D8%AD%D9%88%D9%84%D9%8A
https://ar.wikipedia.org/wiki/%D8%A3%D8%AD%D8%A7%D8%AF%D9%8A_%D8%A7%D9%84%D9%85%D8%B3%D9%83%D9%86
https://ar.wikipedia.org/wiki/%D8%A3%D8%AD%D8%A7%D8%AF%D9%8A_%D8%A7%D9%84%D9%85%D8%B3%D9%83%D9%86
https://ar.wikipedia.org/wiki/%D8%A3%D8%AD%D8%A7%D8%AF%D9%8A_%D8%A7%D9%84%D9%85%D8%B3%D9%83%D9%86
https://ar.wikipedia.org/wiki/%D8%B2%D9%87%D8%B1%D8%A9_(%D9%86%D8%A8%D8%A7%D8%AA)
https://ar.wikipedia.org/wiki/%D8%B2%D9%87%D8%B1%D8%A9_(%D9%86%D8%A8%D8%A7%D8%AA)
https://ar.wikipedia.org/wiki/%D9%86%D9%88%D8%B1%D8%A7%D8%AA
https://ar.wikipedia.org/w/index.php?title=%D8%A5%D8%A8%D8%B7_%D8%A7%D9%84%D9%88%D8%B1%D9%82%D8%A9&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=%D8%A5%D8%A8%D8%B7_%D8%A7%D9%84%D9%88%D8%B1%D9%82%D8%A9&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=%D8%A5%D8%A8%D8%B7_%D8%A7%D9%84%D9%88%D8%B1%D9%82%D8%A9&action=edit&redlink=1

Dbt el @l 10 psdd) Jae &lld aay5 Surface Sterilization )l adaul) adailly ond Zoleal) 038 5 Hedll
sadl sl Cagal 3 (e . (Hallmann ef al., 1997) 55l e o (LY Jsallly ()l Wlay (of AU5Y clld g alnall
i Bala el il @lliyg dadae Al gk Cindy Aadaall Jiall A3ulS Ja)s 3ids 15
& el 48, 3 :(Rhizosphere soil juduwgjyll 48hia) 5,41 jeda Jga i) Al e LpsiSgiast) J3e .3
s o a3 a8y dpaill 8 W L lajman g et 8 dadilly B5slall A5 alasia) 5l olal A saall A8l sl
ol B (1 &) Apas B odlel (p2e s LS an 20 Lyhi) ACadUll el Jals ol Lailly dhladl 45
Microbial soil enrheicmnet ey Cajay L 5625 Sl s die Gaalall Dlall 4 jed sael A0

elgit) axy Lalaely Lelsl 30b) I ga% Lee alall Jaill Allaal) Lyi€ull Japiiy s Jal e cllg ((Glick, 2010)
«Omanil) 3yid
) g i odel 5K g LS Ll Lt 3ay ) 353 58 dely) o el 558 g5 sed s e day
S gia dikaia Jon ) Al plasid o8 bl B 50 2 gl 3 30 225 5a Aas i LSESU Gl
o oSS Jiad il Ayl 03 (8 51 sda aladiad Load g a5l Aidie 3 (e ) LS i€y Sl
JaaY (pae o LS4 iy selaall 8 S an LS5 H5ia Jal
3 B sl pead 5 U iy Aalall sl ddlaie b Ll (et ) 18 SY) desene Slo Jpeanll
dayn die il Al Lgaats Hsdall dikie Jea ang Al A gaead 5 LA b3l panal) J30a e gl EDA jee
OS (e Adinall A3 (e ala 10 gy o3 5 aas i 40T s Jiia 6 Al J35 5 ol Axg)l 550 2000 25 B
4l 250 xe el Slea o dely Ciai 3ad Tam s pdaall elall o0 Jille 100 W Aals) Glge 8 445 A
Al Gles o LSS Jeadl 2 25 s dae e A3

Joad Al Ly jpiead & Lalne Shie sl aladiuly 1070 Jiay 1072 LU clignll Jee 23 z)l) 558 oLl 2y
Lgall clabadl dilz) caay O(Kister, 1959) Inorganic salt starch agar & Caps 4l (e 1S5Sy
dal (e cilppladl) Jil elldy o dlae IS8 50 ug ML 3855, ¢llyy Nystatin 5 Cycloheximide by yladll saloaal)
dicl)ys caids S Gasilile 0.2 @ lglia 2 gy Glbal 8 Zaleall a0 ) a5 LSSy o il Jgeanl
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coalall U 8 LU 5 s {28 Sha dayn vie BLLY) uaad & L4820 o) Caadl GLLY) dp S 5 GLLY) e
L Abanyl il ag3l @llyg oy Ka 5 Jee g

Ciladl 5 Oatmeal  (lisal) diy o g5ind (g Gl alatinly G5l aaen 385 Caad Cpanill 5538 oLl anys
& lebis 5 @O)(Williams and Wellington, 1982) il J<U aha 1 385 Yeast Extract symall (alitiue Lol
logj colony forming sl Jsa dilaiall & Lyi€oennSy) 5850 Glum 3 el S5lam ¥ saady canlil 3 da00)
20% glycerol _le ssiad dala) canlil 8 L)oSsnSY) aes s Gl 154 units (CFU) g7! dry weight soil
.O7(Wellington and Williams 1978) s 545 Jsere s LS ~40°C ) Gy b lekaing
53l Gli s aead & :(Isolation of endophytic actinobacteria) 5,3 jsia Jals ¢pe LiSisiisy) e .4
Gl Al LSyl e Jpeanll (aprd @lldg 3 48y dyan 8 odle 35S0l (anal) (i o abu) DA pee il
oalanll @3 3he e i pladll Hhidll clll Hedall Juwe 3 .(Endophytic actinobacteria) )3 jsda Jala Ll
Uslae i siall giny Gk (o siall oalacd) el el o5 ol Alee smy - ysial) dilaia Jsm 33554 25l (3o
5 50 %70 LY JsaSU 8 al sy Gl e sdall pms & @l 5 s 1.05% S5 Sy
.(54)(Hallmann et al., 1997) &l

OsSh 8 A S ol g8 e Lelas B @llyy @6 3 52 HOCly il 3yl Jslae 3 ysiall gumg a3 lld 2y
A Al s el il oLy e 100 psiall aaead Jaw Galee shia) @lld any oy« e3all La)lal) mlanl) e 335050
Cagas & LOY(Hallmann ef al., 1997) jsall aylall mhull o e addl aedl) 8 desiiud) olsall G
.Laminar air flow cabinet Jll 4uu\< Jals 38y 10 32 )53al)
b (ahd) amal) Flas dllad laal) sdall adaddl sl Dlee #las bl Gy Sterility check  dpat Jae
day0 2ie ol 3 a4l 4BLul) Nutrient Broth 45y i \giia 55 ladaw ddieall jdall (e e (mey 381 25 400 o2
Sl sai gf asmg a2e (ge SN @llyy (Mclnroy and Kloepper, 1995) 5037 SN

Ty b lgis ool (5ae s LS Ll i) elanl¥) ot 5 Al giadl (e Alsdial) il (231 L
oo S 5 byl sai 6f agms ate (e Sl ;28 s da die L1 5 sa4l AL Potato Dextrose Broth
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Nutrient iy 8 Wi ol sl aae e U aey lly, (Surface sterilization) saall adaul) aiedl) ddee #las
.AliLul Potato Dextrose Broth i, i culyylad 957 sad a2e XS Broth

dire Gald LA 8 lgada 2 5 odlell (s s WS Amlad) gaad adien 2 s sdad) aes aoead @lld 2ny
e g 488y 20 32l pdaall Hhiall el (o jible 100 4eS dila) & (Omni International, Kennesaw, GA, USA)
PY(Hallmann ef al. 1997) i) 3yl dauly deaiiusall dall) aladiuly 4000 rpm

degena il a2A00 Aald 30006 Ay jumad W alee e sle pladiul 107 s 1072 APl clagail) Jee
Nystatin , Cycloheximide iilz) cua, @3)(Kiister, 1959) Inorganic salt starch agar i 1< sy
Al om0l LY g o Jpemal Jal e il J ellsy (gpm slme JS 50 pg M 585
sl Caatl BLLY) & 5 5 B e aiel))s cauidd OS e ulle 0.2 oo s cady g Lkl 4 dlall 415
Jilaill 4l ) pSe 4 dae & 5 .Gualdll DU 8 G5 sl 428 s dagy de BLLY) ppast & L8 20
5 Oatmeal sl day o ggnd g Blbl o cVial) asen 485 i Guaadl) 5538 o lgil 2ays L Slan)
&5 O9(Williams and Wellington, 1982) sl J<U aha 1 €5 Yeast Extract sywall (aliiie L) Ciliadl
dap b lehaia 2 5 20% glycerol Jolae 3 LyiSinnSy) aen dada. el Gslai Y saaly canlil 8 2200 3 edaia
WiassY) 385 cles 8.07(Wellington and Williams 1978) s 43 Jsans 8 WS —40°C  syla
log;o colony forming units (CFU) g! fresh Walacl lua & 5 sl Jal sen Al Population Densities
.(54)(Hallmann et al., 1997) root weight
Ly Ao Gl g alad) Jadil) jaas o bl Allaia G 9 B3 ke A1 cp Algjaall Uy eicY) 508 Lu)a. 5
Ggeall dalleall 4 LS dladiul ge lad ol eay J8 1B juas AW il o ggias A1
e Phytoremediation =~ bilall alaaiuly 4ygall Aslleadl s iy 1€y pladin gjj Bioremediation
dlle CS5 gy db 4 S0 o aakiud duhall sda 8 deaiall LSSyl of SH e 0 Y oIS, 10K Sy

")(Huang et al., 2005) g 33 saads alall Ll aoiis of 5 alad) Laddl) (g
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Ll (e Aailipe CHSH Ao ggind 8 Ally oY) Cigpl s Wi I pa glaal Tan dage dpatll o3 )
S R Bya Lginle) die Cipat Cagu JEIL 5 2l Ll (o Aadipall Sl Jaat i€ oS5 ol ) alal)
5 Adliae Sy HAY) L) ala) 5 degal) Ayatll oda 3 L Lagane layg raay AL 5 Lipall dalladl i leleny o5
0.0, 1, Jarey alall Lol dila) s . aiall (8 O9)(Kister, 1959) Inorganic salt starch agar iy s L

(M)(Huang ef al., s &l Inorganic salt starch agar 44w ¢ id 1 S5, 10, 15, 20 and 40 ml
2005)
g jrall LStV BLIY) s 25 3880 20 sad caadl GLLYI &5 5 5 g5 Glbl B Adal) A8l Ll s
6 Jac &5 5 -cmaldll DN 3 WL 5 5add 228 s Aaga vie BLLYI st 5 5 4 W) 5 3 a8 Al dpadl)
B o i e cudaef ) LSy Hlas) L o el 558 olei) s L Slas) dalatl a3l Gllyg o) Ka
Oe Adle @Sy dead o Lgh)al ey Lae dbial) 3l e 3l IS ) aladl Ladill (e jilde 40 5855 daseddll Alial)
.O)(Burd et al., 2000); ")(Huang et al., 2005); 1) (Safronova et al., 2006) alall Ll

Ll e AoV S5l dagardl ddial) Al 8 Gl gt ) g G sad cibel Ay 89 LyiSisansY L

S Jand o L ate (i Lee olaiind 25 8 (bl & (e JS 1) SA0 Jiil (e ilile 40) a8
ALEN ¢palaall 2 goal) Aadlaally Aalal dliad) Coylatl 8 e SU Lt zraca JEIL 5 alal) Ll cpe )
g JLE) & daall o 8 :ACC deaminase il LA o LSyl 508 ol L) Au)al .6
(3 o) Awad) byl e lgle Jseanll @3 5 (5) o) Apas (b alad) Ll (e Jlall 5850 daglial) 5 Ly iy
(4 &) Aad) B s dad Jals e
el e el ACC sale e gt duals Al 45y o salll e Loy oda 58 gae jlas)
Sty s @ dyyatl) a2 & .ACC deaminase apil 31 o 1aS i€V oa 5)08 20lSe) dudyy (Say il
«<;5 5 Dworkin and Foster’s salts minimal agar medium (1°!)(Dworkin and Foster, 1958). i e

t ) e Al 038 Rediiual) Dl
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KH,PO,, 4.0 g; Na,HPO,, 6.0 g; MgS0,.7H,0, 0.2 g; FeS0,4.7H,0, 1.0 mg; H3BO;, 10 ug;
MnSQOy, 10 pg; ZnSOy4, 70 pg; CuSOy, 50 pg; MoOs, 10 pg; glucose, 2.0 g; gluconic acid, 2.0 g;
citric acid, 2.0 g; agar, 20.0 g; distilled water, 1 liter.
daiisd 2y @lly, (199(Shah ef al, 1998) sl < ool jaasS 3.0 MM 385 ACC Syl ikl &
Millipore membranes (pore size (.22 pm, Millipore i SV Jaady dalall culacdyal) alasiuly
Corporation, MA, USA).
6 Jac o 5 -oualall DU 8 LU 5 sadd 228 B days die GLLY) gaast 5 BLLYI 6 sSsassY) cis s
Tl o (i€ g e ) Lyi€snne) L) L 5 oemadll 558 o L) anyy . Alanl] (sl o530 ellyg ) K4
o DL b ce el saadSs e 5L Lt BAEY) e L ixy Lee ACC o (g5 il Al
.ACC deaminase
S 2 ACC sole Lo ggind Al 4003 45d) 3 Cimn gt cilae ff "lkae a3 o) lls ()83 L)€ saasY) Ll
Sle 5l e Ml 4 50LS Lgie 52y )5 ACC sale L e saml) L anad llyg dubpall 53y Waalain
Jan AL S o3l a2
Dworkin and Foster’s salts minimal 4 Jleo Lok cia ~ ACC deaminase (,.,_,}.'J Sy Adyealy
eleiil 3 . DU 3 WL 10 524 4 28 B dago die sl gy 5 5 ACC sale e (s5iad lly AliLull medium
ee @ 5 0.22 pm hall iy Ly skl Joaiy dalall ciladipall plasiuly il ge WIAN Jusb 25 Gamal] 5y
dipls Laasins ACC sale s il & s o keto-butyrate Jidas Gk e apdU oSH Jylail
s «Jidaill Jexd 2,4~dinitrophenylhydrazine sald) alasiul e &5 lly 49(Honma and Shimomura 1978).
clan ) Jaail g3l iy ) S 6 Jee
alisap L8 Ao B sda Jal G kel dblaie Joa Al G Algiaall LS siasY) 58 ladl ddaal) Luall.7
oo lele Jsanll & il ACC deaminase ol daiially oSSV apen 5)88 lid) & :AGk&a) 4aldl gail)
25 Apad b lal) Ll o Adlal) IS Aaslially (4 685 duya) B ysia Al Jals (e 5 (3 45 ) s
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i) Slye s S sl Glilyally Sy Jio (R el Clisan) Ll el clakie ) e (5)
bl e 3ol e A8 L3 ie g el

Starch Casein Broth s daixally alilud) &l o gsind dala) b 8 iKY pes 4

Joab 3 ppemail) 558 oLl 2y . DAY 85 28 B daps xic WL 10 32 (193)(Kiister and Williams, 1964)
L) e3all Juad 5 lld 2y 7500 G degu ey 4ad 30 52l (£3$a) BRI Glea Hlasinl WA e Sl ol
Wy Jilall e i Jgemnlly a0 WIAY (o Galiill @llyg 0.22 pm el il cld 4 claidyall alaiul,
O Qelae Jann IS 0l Gmala i) iy o sl Ciligan i 5 AL pall Clisan e (gginy 6
(Tien dgyla aladinl Gogyme o WS ameall Jildl ) Ethyl Acetate i) elld oy a3 . (PH= 3) ) isg )
Ll cad clilyally i€ Y1 Juail @lld; Ethyl Acetate (e (alall ocasal) ojall 33§ 5 @b 3y 5 €f &, 1979)
4l n—Butanol 4ila) a3y NaOH alaaiuly 7 ) 4 p=lall pH Lus i Ethyl Acetate dila) oy Al eyl
(194)(Tien et al., 1979) iyl 2lasiuly i sl il pe (adainy
Ethyl Acetate  cacall eialls (Clin gl Gy Jial ardiin Cagu 3 ) Sl eial) Cabat dilee adi 1aa any
2 i) ud Caiatl) Alee 1) 2ny 0 40 B Aap e (Sl SlSY) SlSye Jial paiiey Cisw 53ly)
Juaill lga 3 4sladiulg 4tia x5 Methanol s coldll gjal) 30 5 Gll ey Chine 3a JSI Methanol o sl
Anlal)l ligael) oda 4S5 e v aaail @llig HPLC (High Performance Liquid Chromatography) s sila g <II
6 dac & .(199(Wu ef al., 2014) diph caa Wygdas 5 lysas &l 10)(Guinn et al., 1986) diph
- lmal) Jilaill 1558l O (e )
Starch Casein Broth iiy (i 8 3iludlS L)€ i) del)) cadid clisa) clae ¢ 19l djeas Jusd (asuady U
ahasiuls cia 25 (107)(Redmond and Tseng, 1979) Benzoyl Chloride ssle dilia) cadi Joadll dilae anys ALl
& Al 19(Guinn ef al., 1986) diph caws b)) Glaae 4 Leg paail @lldy HPLC Slea 3 Jild
Jidaill il @iy iK€l K o chKe 6 doe 3 LU9O(Wu ef al, 2014) dipl s layshi 5 laysas
. Slasy!
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Oe gl Bl Alie Gpb e LaSssY) 8 e datial Aokl sel) Gligen @l gl aaat Gle G
45)all HPLC lea & b Leiis, Authentic Compounds 4la¥) 4alall saill cilises cilie ae Ly iyl
L9Wu et al., 2014) daph sl
o3 JAN Belisy Admal) o gaill) ciligargd 4iiall 3 ACC deaminase ayji¥ 85 dall LyiSygiash) 5,08 ,lad) .8
BaaS Sy a5 jhally 53 il sin JA1 (e L el o Ay Lposnnc] 508 Ay caci Ayl s3a 8 1)) el
S Gl i Jaha 3ol Adeall o gaill iligays (0 eS8V "Layf danidl 5 ACC deaminase syl (je
amy Sl 3 a8 djaill 8 53 g4 LS Inorganic salt starch agar 44, e 1) 1S dpati 4y yatl) 334 PRGN
Sle Jsanll elly; (198)(Misaghi and Donndelinger, 1990) ik (50 o LS Rifampicin gsaall sliadl il
Do Ll iy ially L) Jah ) LA xiab Gl RIfAMPICIn (gl slinall aglia LSyl (e e
Sy auhall o3 8 daxiie ylly @AY iKY e b of adain (S elldy ULl Jals lses o 5 558
sl aladll gl Ciladll 5 Inorganic salt starch agar day e elld s Lyl Jie o 2 a1 138 2
.(198)(Misaghi and Donndelinger, 1990) J& ¢ aiie 54 LS Rifampicin
oaliiie Ll Giladll Oatmeal ALl Gligdll (aliis 45y b sas o LY oda e gt OS duj Cad
o die iKY ety dalall Aalajll )l Jals oL 10 s2d O9)(Williams and Wellington, 1982) 3,4l
WAl e Cles & AL sl Galiies 3y Jab eyl umet 5 elgl) w228 3l
5, Ayl aladinly L€ nSY) Al ol dppaill o383 L Bilall e jille 1 JS il sasasall (CFU/ML) 4,580
o iy (5aT 5y sl Chdadsale) & Gy 5 s Jal ) (Bas e g JS) LSSy Ay & 0 s
sadd san o S LSS Jslae (8 (2 Apad) 0583 o LS LT Adinally Balal 300 5% (30 S1S 1/2 o Gojha
a4k Hlaaiuly 5 Crop Genetics International Corporation, USA 45,5 (e (ald Slea (& el 4
S iy Jaa) Sleall Jab L leg Jle o aladiuly 5 el e DA 5 (19 (Tumer et al. 1993)
Sleall alatinly Hsad) Ciuiat sale) GlIS aay 5 80 Ut at Lled 53smse LSy sl Cumy sdill Ja
.57)(Hardoim et al., 2015); ®¥(Rruyens et al., 2015)
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LY s sl i) aay (Ml sall Jals ) Lpi€saiSY) i e S 5 Alladlly dleal) Aiplall o3
True V) LysSsiY) caaal Jullyy O8)(Rruyens ef al, 2015) glisdl & ge 5 siall Jals %100 Gy
Oe byexis 108 58 553 S Jahy Lyaiai) 585 € Cuay A4lls leall w5 .Microbial Endophytes
B Hh e 5k IS L sy
Alaslae dley 455 Lr e 20 Layhad 280000 Lol 8 Aabial 1,0kl Tals Aleadlly 530 5% dely) ads @lld sy
25 )l Aaye vie lgaay wiy (Sl el IS (B Al e phaskS 4 B (1 2pad) el s s S alal) Ll
gl 25l 5aal ey IS s Lally A5l (55 pn (Siadly ol US 8 s o ey iy D gl o
GUb sy 4 ) Appaill b anyd Gaw LS Alie JS Ladas leadid 55 0l aymy HY jsia Al Cud auld 81 2uy
OMNi-ala LA Aaiuls siaal) il ol (e Jilile 100 3 saall ases ke a3 "Liadans ainall giall puens
el Jee 5 9)(Hallmann ef al. 1997) ddauls deaiual dapklly 4000 rpm - e 438y 20 s2d 5 mixer
5 ®I(Kister, 1959) Inorganic salt starch agar iy juasi J siee jhis ele il 1075 = 1072 LU
Cilaladll dils) Laf 55 .(198)(Misaghi and Donndelinger, 1990) Rifampicin gsall slaall L) Ciliad)
Glyyhadl) il @y (gn aliae JI 50 Hg mL™!  3<5 @y, Nystatin 5 Cycloheximide <l yhadll saliadll 45l
IS e bl 0.2 @ lgtia caaiy g bkl b dulal) Al 2l e @ LS anY) e b Jgeaal) dal o
s DU AU 5 sad 228 v LY Gt w388 20 sadd Caatl GLLY) A5 Sy GLLY) e dicl))s cadas
logip sy Population Densities saall Jals ysS iS55 lua 5 alid £l ins g saul (<05 Glld ey
J e e 5 dee .04 (Hallmann et al., 1997) colony forming units (CFU) g™! fresh root weight
s lan ) Jalarill AL sl (e g saad S LS 3]
LSSl o oSty sdad) LIS Jala seliSy Alsilly saill o LpsSipnns) 508 jlasl s dpatll ol ga gasll o
LYl o ggins Al sial) ke Laf o5 sily Al e (ge (el goanl Algd Sm anlsiis e 3 a5
Jah S el LSl oia aalg asll @y, 35 A eaally sl Deaall pladiul lpgesi o Ll
ST
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5 AL el &5 e 1AL galll Ciligaygd Aaiially ACC deaminase a8 ball Liysigiasy) Ciyps .9
Lllall 3l Faglially saill iligayed datiall 5 ACC deaminase apd 8y jiall Ly iasy) e i EDE Ll
A Hsda Jals (e Algjaally (A0 A5 e il S ALA) Jadil) e lile 40 3S5) (5) pd) dyyad (B il Ladill (4
CVje DB LEA) s pete Juld Jao s 8 ) Apatl (8 YU da JAbs Alleall ddle dudls 58 Lad casl )y
gyl b alall Lol e Allall Sl o glialls saill Cilisese) datidlly ACC deaminase oy o) jiall Ly sii€y) (g
(srs)ll) Dsdad) ddlaie Joa Al A5l e A jeally (Aad) A3l o 3 JSU alad) Jadil) (e yulile 40 3:S55) (S) A
Go 35 osdall Jala (e 3) bl A sall Auhall 48 & LyiSonnSY) (e <Vie 6 oda aladiul a3 . agie Jadd Jee S5
pans S5 ¢ oaslsbypall Sl ahall daaca Jie Al Laslons Kol Gyl Loasiees Cipatll o5 o (sdad) dihie Jsa
Wi ssY ) caypen oSt 35 (M9(Locci, 1989; Palleroni,1989) ailuS sully dum sl gl cajlailly 43,80 ¢ )5l
Laxties 16STRNA ) 4 ooy Laadives Lld) 3 Laallall DSMZ cilyiite b Lgiysn djaay Gl oo cllig
900R (5'~CCGTCAATTCATTTGAGTTT-3); 357F (5’~-TACGGGAGGCAGCAG-3’) and 800F (5°-
ATTAGATACCCTGGTAG-3’) primers (12}(Rainey et al., 1996); #J(Kamil et al., 2018).
Ggal) Al B Lgalaliad B ks JAN3 ey Jgdad) Adhis Jga Al e Agiaall LyiSieiisy) bl judat (10
ACC deaminase ajil zlu) & 2aldll eil bylss) & ally LydinssV) o2 (e gsn OS Anp s sASiadil)
(A1) Bl e il JSV Al Latl e il 40 385)  alad) Jaaill pe Allad) <3S il A glaalls Aabiaall saill Cilisejag
$pedl) paliiie L) ciliadll Oatmeal  ABLW Gl gll) paliiie 43y A sas e S
228 5 dayn die LyiCiSy) pai dald duala) Lyl Jals a4l 10 s2a O9)(Williams and Wellington, 1982)
Gas B sia Jah (e it Gl lgle Jgeanll & g 1SSy aladind &5 AKAO) Cigall duas
Laailly ) bl Akl dadleall & Gadaill 3 Juadl Logl o0 A3)l8e dad @lldg 55300 i Jsa Le dikaie b 350 U
Oo Al Cadan 8 (R e duadl olal S0 iyl g il s Caad) 1 3 Baaa 5SAl b3a el Lalald)
& (1) S5V Al A Lsaaiall dgped) Yl Ay ol e OlSe gl 8 i Gl Cola gl Gisaa Jla i) il
(<) &gt diphll 3 W L(Soil drench) Lelia 435 e Jsenay Jai 4l 1) Jada€ ZDU L€, 1i€Y) dala) i
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o) Cadai sale) Cadi o Aas Al ) Jals ) Jala BN 1S piS) JIAs) & a8 suaag 58 Aiph g
(19)(Turneret al.,1993);")(Hardoimet al., 2015);°8)(Rruyens et al., 2015) . Jala jlea alasinly g al 5
Opnnt 55 olgil day kB Al ) LpsGeias) AR (b JL (ag LS Andle g 4puli ay (AgY) ARkl
leany ae WyiSisiiSY) e gsd US (o 1 4 Lls dlee @lld sey g AL sl alitiine 3y Jals Ly sy
Jala sagasall (CFU/ML) 4,8€0 WA sxe Cilua 255 deaiisall 1€ 53V ISV Jiee (558 Iala e Jamnll el
L)l e yulle 1S
(Peat moss) deliall Ll o abaslS 40 L) LiSass) e gsing s Ladall (e 130 12 J) dila) cass

adals oL elldy Ly i) e gimg Al Jolaall ppal) janall Zila) coudi DSV Slea Jala lye EDU dadaal)
Jolae ge deliall Ll Lla & deluall Ll clya o L) slaill Glaal dlld; Leliall 450
adna 3y (LT Jaly L) Ziisale) & (e lelu 3 520 Cement MiXer aw abee € DA Jals LyaSy sy
Ageliall 401 il Jabs Sy SIS, L) leal DU 3 0 28 Bl Aas sie g 304 LS
Jsmanll Glacal s saal LA Cipnll ol S lindly e Lo liall ) Cauiniy QlSY) i o gl 550 2ay
Leliall 5l e pha IS laaxe (S5 Gy LS 350 Gla 3L LSSy e iy Cila e o
Ll bt e ala 0.1 585 Alasind 5450 e sl ISV LysiSo SV e 5 pentivns 108 (g5l L€ sifiSYL dleadl
Jalay Ly llyg (12) o8 Ayl 6 eyl b deasiosdll dogl) 4l e aba JSV LSSy Lgal) Giliadlly deliall
Aol Aol A5l e ahasl€ 1 IS0 LS iYL Alead) Lo luall 40 Jadi e ala 100

o Apas Ay o) ANy ) BaulAS LS aissY) Q) Gk o Baaa g 88T Ak e AN A4k LG

Ay say e B Gl Galdine Dy Jals LSy piand 38 oleil s 1Al B gkl st Sale)

DY ae Glaa iy g8 bld o Jpeaall (el Loy ae WitV e g58 OS 0 1 4 LIS dee

385 S Gy Aiphlly Jlead) haa & LBl Tl e jille 1 JS Jals sasasall (CFU/ML) 4,08

53 53 9 LGSy e Syeninns 10 5 553 JS Jals LyaSssay)
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Crop Genetics iS4 (o ald lea e cadel ) oy (9)(Tumer ef al. 1993) iyl Hasiul &
e 0)SY G S Lindans daieally Z8lad) 5300 593 (e oIS 1/2 a8 Je iy a4 International Corporation, USA
e il Jaly ) Lyl Jay) b leg e Taia cants il A 25 WiV g slae 8 Jd
Jsdo e SH 5 Al dlead) Zaphll odgs . shdl Caad b aey w5 HA) clad Caad e S3smse LSSy
LSSy Camaal eal) Jals %100 Aoy LpsSign€y) culS joadl sl sy Jullg sddl Jals ) Ly sy
i <Y L)y dleadll DA 55 e Alsdie cilie Aal & Ayl ~las laals . True Microbial Endophytes
(4) Bn G s a8 Gaw g LS (580 550 i1 e sale) 3

Cra i) aladinly Lyl Aallaall Jae 3elS (pnd Dleal Leall Gudail) a5 2wl 3 Jeud dapylal) oda alasin) o
O5Sy Cagas 43l ALY 138 L (1) Akl Jie Al LSSy dald dypatl) ks Wy sdall Jals sasase LyiSs Syl o
sl e axdiy s Jals o syl Caprll b Al gine atual) dgdaal) Uy oSVl Aleaas 553 e siala sy llia
A5 i snisY) uman ) dalad) (a0 saaiall dgpel) cbley) Alsy ozl & el Eighll eV e o Gagaa Jla
Jdaphll aladiul e oymmatl bl (§yxiny ¥

Laulua aaail 110 a8y 4ad B (q) Aiphlly (1) 4l s B dasdial) L€ gasy) o sbiadl) jLas) .11
s o St gia duyaill 338 eha) e Y OIS DN Ladall Jae vie (gAY LyoSaiSY) e 83 i) algall i€y iy
Lgasall dailly daild) daglll Ags Jodin) 5 Llal) dlee ol e el lgmey Ji asE Y ADEN LS sacYl
oSy san o LSl O lisdl) Galitie Ly e GLLY Gis shal & . (113)(De Boer ef al. 1999) dauls,
selas Cpanil) ol any DU 32 28 Bl Aa die AU S 5al LY Cpaad By s 5 okl gy s o
Al 4 5l GLLY) et & adee Ay Aaule (AY) WaKeisY) e dile Jelaa BLLY) () & GLLY) G s
C¥al) Jsn Jyjmall Caaghl sai Jafi (3halie Guld & Gumadll 858 ol aay . DUN 3 228 5 dap de Adl)
s Shaay) dalaill il S appf Jae @3 .(2n5 o) (Zone inhibition)  of daildl)

& salll clisagls ACC deaminase a3y Aadiial) L yiisiaicy) 5)08 Loy ACaudlll cigd) Jaks cluhll .12
Gl BT (e paliall el aladiuly 4ygadl Aallaall 56 US 3aly) Ao g 53 clill gpadlly @odad) goanall gad 3al3
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alasiuly 53 e Jals G Ally WyisssY) e g el 3D (e Jadd aladiu) S Auball o3 sl B addl)

o B oLy @y 53 s Jes Al (B et Al LSSy e dide gl B e e AT Lila

ALK gl Jaly olas 8 KA Jasilly 25 glal) Lol e pla) Jadil) jalisial

A (1 Apad) cugdl) ddhie 3 de)iall (e lgde Jgasll & Ay dla)l) 4l aladial 2 ASAWL) Ggll Aujan 4

) el anpd GBas LS s 20 byl A0 anal 8 Hlad) Jaally &5kl Ayl alad) Laailly &5ke ) Al A

o Ll Al das dless L€y calS () digylal) L L€ sk Gals (@) s (1) daplall aasiad 5 L1

sl Jals Alaae L)€ aaSY) @il (o) Adykal)

Y] D labee Al Jee o5 ASEDL) sl Jaly (ol

. (Control) alal) Jaiilly gl (5F (5505 LSSl (gl (90 Agley 4y B desyhe )l il .1

. (Control) 4yl & alad) Jaaally sl agmy A oSy LSSt ol o5 ko) 45 deg)he pydll ity .2

3 p3e aa STy Hgdally Hsll) Jals Glass A LSl dgag e dddey B Aoy nd clils 3
Al b alal) Laaly &yl

Ladally sl agags psdalls sl Jala Gt S LpsS Sy dsag ae dle) Au5i Ao he W clils .4
Al alall

ostall ddlaie Jon A Al 8 Ll (et ) LotV asa e dley A (B degyie il clils L5
Al b alal) Ladily Eagl g aae oSl

osaall ke Joa A Al b e Gland () LpiSesisSY) gag ae dle) a5 B Aoy 53 il .6
Al 8 el Jadily gl agay 3 ST

Latll 35 dalas & L1 ady dgpad 8 4spd Gas S Lgiilia) o5 aladl Jadil) e axsind G356 54,2 a8y Ol

Ay e A oy i el el gpe 2 Al eleil aas (V) asdl A J8) dpaill e J8 A SR

el 2 Al elgi) say gpmdl) gpanall Jals Al il A Qs SIS xp Al Aled v EDLaladl)
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G WS i aiY) jumad 5 i (673 ) Aabaall) Lyi€oassY) dila) b 5l cOlladll (asady L
453 a8 Aleleall () dighall aladinl S 56 55 Al Alabead) 8 (1) digylall alasind 5. (10) a8y Ayl 8 4apag
ol U8 Jala Ldy Axyl Aoy s Camy didl cDlaleal) e gind s A8 aal) 3l s dely) cud
slo i a2e Glaal @y (Container capacity) e llb Al i A Gl 2y Gpas JS e lall ()l &5 Sndly
Gl Alelee JSI )y S 8 pmad 5 LAl 8 Gl dadil) 585 DAY L) 505 3 Lee 28500 Le V) )la )
5 o lgi) 2y .2 25 Bha ey e (el 5l KA Gl b ASEOL () wmg b5 sy ddadl
sl ol gl g sanally siall Gladl (gl jgpmal) gsanally ssiall Garl) (5ol ) D (s B (el
) EDlaleall gaend (5punall ¢ ganall Jshy
gradlly @ial) goanall B (clined) Clyasy Clis gy alid pally Gliusg¥) Akl sall) clisap Jdas 13
gsand)l o (lised) Clyse 5 Sl (Olalpall (linSSY) Lol el cligon padAtLl & Bl ald
Ayl o RS Cipd) JA1 el 855 oL sey i) CDlaladl 35,30 il (5milly (g)hal
Glisen Gl e leihlie Gyl e Al sall Glisen S5y g lsl duh e e ()(Turan ef al., 2014)
(HPLC) High slea & lee Lgiing Sigma 48,5 e g & s Authentic Compounds ALY dnlall gal

& lly (9)(Guinn ef al., 1986) (e sadinall diphall caua &llys Performance Liquid Chromatography
(115)(Machackova ef al. 1993) ikl byl b€ ) Jiasl (0O0(Wu ef al., 2014) dipl s by
Al dadiu) & Gld) Glyse Jiatl L Slas) Jiaill @lldg dlalas JS (e i) Sa 6 dee & LS i) Jilail
s Shanyl Jlanll ellg dlales JS (o )8 6 Jilais 3. (H1O)(Flores and Galston 1982)
@l gyanall o ACC sale adainl & :hll) il guadlly @il goanall & ACC Sale 35 Jilai .14
Al Cuen AU gl Jals (el 558 o L) aay L) EDlelaall 3 5,300 clal gjumdlly

G élly Phenylisothiocyanate alaiiul; ACC sl Derivatization Jee & (117)(Lizada and Yang 1979)

8)(Lanneluc-Sanson ef al. 1986) (s sadixall d;,kl)
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lesia s Authentic Compounds 4,La¥) ACC sale Gilie pe A3)lid) Gyl oo ACC 3ale 385 aaa3 dglee <
Jilsill Alalas JS e ) K 6 Jee & .(8)(Lanneluc-Sanson ef al. 1986) ik cua HPLC jlea b la
plasinly Alelae € 3 (<) 5 (1) dapslSl 2aaS Jad 5 2840 (3lsl (b Sy slsl) i A uld —15 . Slaa)
s Slbanyl Jilanll lldg dlalae JS (0 ) K0 6 Jae 119(Holden 1965) 4yl
Jals g Al o el Ll 35 Jdat & ihA el ghals ssda JRNa by Al B alAd bl 585 Qs 16
Ll o Hal dail) Ao Julat Ll 5 LS L 0pe sy dms Appatl o lgi) aey A5l cDlalaall 8 5,30 cilils G3lysly sda
Clalae Al Bl 5 Appail elgh) amy .7 o) Alelaally Alaleall 038 dyensi & 5 (U asll A J) Appail ey U
chaal) dilaill Alaleae JS (e ) Se 6 dae S (pgd D50 2 Apadl) Ayl e COlaleall Ay pe 43Rl iy
e 55 31y Lsial a5 38 LKA Capadl Lad el sy 3 Glly sda b &l Bl llad) Al
& .O%(Burd ef al. 2000)\ua kil sl & 5 mM Tris—HCI and 5 mM EDTA Jglaey 2 hiall s Wl Tas
Jae & L leldat ahall Hsially 1Y) ade Gl ey 5 Lol 24 5add 2°105 die (ghall (il (3 sialls sV Caas
claay) Jilaill Alelae S (e <) S 6
= 4 Polycyclic aromatic hydrocarbons (PAHs) ; Total recoverable hydrocarbons (TRH) Jias o
bl Sl e DB b diphll #lad e el Jdlatl o aladinl s cubilall Jala g gl b O llad)
i€y S5 8,3 s aladiuly
SAS Software version 9 was used Jlaal! malinll aladiul 5 rgiliill dlaay) Judadl) .17
EDlaall G Aysiaad) 3l sae ol il Jdas my Adlaay) cylaill aeal (20(SAS Institute, 2002)
A LSl Ggall A 3)A il gad 33l Aaldll ylaill jasady (Fisher's Protected LSD Test at £ =0.05
e 6 Jad 28 ACC 5 b )5ISHy AL (yaleally A5LE1 i pasel) Jilaty (3la Lo Lol Alelaa JS0 ) 0 8 Jae
)il aea 4 Randomized Complete Block Design alaw 4 aiudl clabeall aea il 138 Alalae S

A gl Jals
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Lsld) §f Alalaall 4y5ils (Aalae yuall) Hla Jasilly &gl pual) Al Jdad il cdahall 8 dasiioal) 40 Jdas 1
Ay Jsanll 8 Aisae Hla)) Lasilly

(Rhizosphere actinobacteria sisugj,ll ddkais) jgdal) dBhia Jsa Al e LpwiSieiic¥) o Jgmandl -2
Ciiall oda LEa) 5 3N Heda dilaie Jea G Al e UyiSosaSY) e lilide e 35 e Jpanl) & 1l el
Ol Sha e LSSl 585 paninnall pang <8 LS ol aball dhua gai i Sae JSa Adkiad)
dagilly 4l e aha JSI Population Densities duall 1€Vl 585 lua 23 4(1 J8) Sl ol A daliag
logjp 7.62 (+ SE 3.15) CFU g™! dry weight soil. <l

’1,:135,“1;}3 25 e Jsasll 5 :(Endophytic actinobacteria) 5,3 jgda Jaly e LpsiSgiast) o Jgaal) .3
ki) Sterility check ayyas #las of WAs)all mhaul) aies Llee zlad aey iy 530 H5da Jahy (e LSSy e
O S WA & el pale Jis adaud) adadll Adee aa @lphi LIS g ey (el asadl) dllad
Population &l LSVl 585 claa &5 3)3 jsda Jals aSlll byrae & (e 25) el LS ansy)
logo 4.82 (+ SE 1.75) CFU g”! fresh root weight. culS daiilly Hsdall ()35 e aba U< Densities

s Bpaxivall pang JUE ¢ LESasKY) o ball Baa pe Giea Jae IS8 Al cil s3a laa)
(2 J8) (A3 Lol 8 dabise ol Sha e 1Sy sy

Lail) e Aallal) Sl S jeda JAN Gag ogdad) dBkaia Joa Al (e Agirall LutiSeiasy) Jaad 5,08 LA 4
dahic Jsn e WSy e gl 10 las) Lib 0 s (ddaal) Aid) e 30 JS 1) Al Jdil) e jilile 40) alad)
HA eia Jah e Agiedl LSyl e &\)ﬁ 8 5 (#7,9,13,19,21,26,29,31,33,35) sl
LiSosiY) od clead Lol dadill e Ale @S5 Jeadl ddlle sy cadl ally (#7,10,12,15,17,19,21,25)
iS5y o3a Caald a8) L Aardioadd) Al) (e il IS A Biil) e julile 40 585 s alal) Laitll e ddle clyS 5
Al Ll (pe (Jall S5 Aagaral) bl il o (i€ sar cibaely saill aldd) Laiill e g oY) S5l daglial
Ge DL 1 5 sdall dilaie Jsn Al (pe Ay haally UyiSosna€Y) (e 35 Jual (e DL 25) ciiall il W (3 JS3)
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Aall Lail) e eV 585 Jead e Lhhad L) Sy alb (53 jsda Al (e Algdaalls LpiosskY) o 25 Jual
Bl e s J9 Al Ll e idde 40 S0 daperd Adeall A8 8 Gl o3 o)l b e LY
Adla Al s Leaaaid 5 o) Ly deriil

:ACC deaminase ayii jL8) Ao 530 i Jal Gag Jsdadl ABhia Jea e Agirall L yiSsiast) 5,08 ,Las) -5
Al Ll e il 40 385) Sl Bl e eV S50 Dlle daslie dayn Cyelal lly L€ sanCY1 S 508 Al
oo glsl 8 5 sdal) dikie Jon Al e e & Al WSy g plsl 10) (Reaiadl Ll ge Sl JS
Dworkin and Foster’s e ACC deaminase H)'j DA e (B Jsda Jals e Ledie & Al LSy i€y
0o 5 5 (#7.9,13,19,26,31,33) 5l dikic Jsn Al o oSVl e gl 6 e Jsasll & .medium
Ldal Al e g Tow culaely cant L€V (g ddliaal 1691 038 L(#10,12,17,19,25) 53 H5ia Jals
il s aldas Shall w1 51 Gl ge Al 3aleS gt saliinls Ly o Li)d ia lae ACC 5ales dagardll
Ll e Welie & Al Wiyl e 10 dual o c¥ie 4) oAY) LyaSiusY) W (4 J) ACC deaminase
o o L ot il ally (3030 st Jabs (e lelie &8 s WiV (e 8 el (g <33 5 siall dilaiae Jom
saliiny) 5 ACC 5ol 5 e gyl paal clldg ladleiin 23 38 (4 JS3) ACC salay dasedall dball 4500 3 lallas o
ACC  ay¥ aSI sl eha) diey loa AL Ly o3 S an¥) OB (e 50 pae il 48056 50l Lt
(2 dsaa) Wolia) & Al S5 G ) AeS 3 (P<0.05) dlas) ANs <3 508 (358 35a5 1aa ) deaminase
IS B3 glal Luball eha) ey 4Gl A8L gaill ciligap LA Ao LfiGeiasy) 5,8 oLl sl Aupal .6
st Jaly e Wlie & ally LysSansY) e <Yie 5) ACC deaminase agil (je 5y il 55 jiall 1 5SY)
YO DG (58 L) L o5 Anlall paill lisan U8 e (Lsdad) dilaie Jss Al (e lelie @ il < 6551
& iy WiassY) e cVM EDE il Sy (#12,17,25) 53 sda Jah e ledie & ally Wiy e
AV Aglall saill Slisass LAl e 3Sls Dllall a8 s Sllbg (#9,26,33) (Lsdal) dibic Jea Al (e Ledie
Jie) s gdly (il Gasls Jio) Cliialyaally o(ligm JsuY) paalag cdlind Joal) Gasla Jie) cilisnSsY)

V3l Ay Ll (3 ) (Opemed) 5 Oavasmnalls Cang pind) Jie) lise) cilasae s (Oamai sl diina 330 ool Jing3:9)
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& iy WsSsasy) (e DL G, i) dilie Jsa Al e lelie & lly LSSy e cilie 3) A
Gl (e Al S # il Cald S gaill Clisen e gl U8 e L QLIS a ol (53 5 Jals e Lelie
el Al s Lealasnid iy o) il dslall el

BA ysda JA (e Ugjaally sall) ciligayd daiiall ACC deaminase  ayi¥ 8 dall L iSyeiasy) 5,08 Las) .7
G lelie & lly LSkl e YD EDED 5508 Auhall cidl s guagl) Glsda @l el JA11 el Admal e
Al sy )3 Heda Jals 8 5y laaSys 30 S Adandl) e (#12,17,25) 3,3l bl ddiaall jsdall Jals (pe dglad)
gl e B gy55e ae LSSyl dae) 8 (P<0.05) dysine dflias) AN @ld 52l Jaagd (4 Jsan) sl
Jala s daely flilly Jy L ddsmall o Leyad Gl X5 e deddi) c¥je OB el gl a5 JgY)
el e bl Al 5l A juda AN (S il 3ol it ) LpsSognas) las) of 3 ds Al
Al Lil e el A Galisial le cilal) el Ghger s Al e in 508 LS laaals Gloal a age
Al oda b diad Cogllad) sag

agag Baagly (6 JSI) S S Sy Sadly (5 JSG) sl osSg Saalls Lppaill o2a 2l 2my A1 Hgda a5
i e dia sl Ay L) Sllaal) a5 5,80 555 LA Jals (8 lllys 53 jsia LA JAl LS sas)
(6 55 JS) 8yaS by o NI

Lal) 158 358V Cappad 5 A8LA galll ciligargd Aailadly ACC deaminase ayx¥ 5jsdall Uiy giasy) iy i -8
1) Actinoplanes sp., (4= 1) Microbispora sp. ,(<Nse 3) Streptomyces sp. wial |kl cufiy Laxdill
-(e 1) Actinomadura sp. (il

i 17 &8, ADU, Actinoplanes (wis aiii 12 o8 ADL) il A1 jeda Jaly (e Agjaddl Y Cappal
e lly DL Caypes L & B . Streptomyces i xiii 25 o8y ADL il Wi Microbispora suis
a5 33 o8y ADL) il L Streptomyces s & 9,26 o) B calSy el Akt Jea Al 5l e

JActinomadura s
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oda of Baagd 110 a8 s b () Akl bald o (1) Akl ladd B daddieal) Ly siasy) o sladll L3309
) a8 als AV Ly i) e gl sl Aadia dga gl 35 aly andl) lwany o i il gl L Gl Bl el
O G A gl Cipan 50 Asguns Olal IS Ganll Lpaans pa Lealh oy by (0 AY) B (e (6T i 4D
aied . (Synergism) U salay Cayey Lo g rand) lguzamy 31 (e 25 Gramall Lgnany pe Jand Cigas VDL 028
dadia Mse gl JDE) pae el Cigas () Ayl (1) Al Gadss vie olpn Sl Ladal) (8 Gmadl Lo aa Lhla
05 Gige el o Ji S Jaidal) 8 5agmpall (0 AY) £ 18] iy o 8 5 LiSisisSY) e g gl U8 G sall
Baa e ADs JS aladin) (e IS ol Jadal) il

@il gsanall gal Bal Ao salll clisgagls ACC deaminase a3y dAailally LyiSyelasyl 58 ;Las).10
Aelas) Aol 3 il Laiill dgmy s Hsdally psddl Jaly e Al Uya€osansY) 8 Al ookl M bl g paddly
o2l (ll) (graddl g senally (Lsdadl Johay, psdall caladl (sl Hoaall sl ()4ll) (ordad) g oanal) sai3aly e (4
ol s lae s AL Gigull Jals 5)3) Sl (sl gsanall Jshay ¢ gradll gsanadl Cilall ()l (gpadll g senll
i et Al L€ iKY aladi Led 5 Al (6) A Allaall e S ST (P<0.05) dysine dilias) AVa il
(5 dsxn) Apll A Al dadil) dgag A5 sdal) Aslaie Jea Al A5

(3 Aelas) Al el Laiil) agmg ade Cagyla s psdally psdll Jaky Ghaed 3 La€o Ky 550 "layl Al e
carll () (gl gaandls (Lsdad)l Jshy , psdall Galall il jsdall sl i) (il goend) s il e
ol elacly AL sl Jaly 53 lal ((gpadd) goenall Jshy gpadl) gseaall Galall (), (gpundldl & sanall
i et Al L€ iKY sl Led 5 Al (5) A Allaall e S ST (P<0.05) dysine dlias) V2 il
(5 Jsas) Al G el adill sga aae Cagyla g sdal) Adhaie Jea Al A5

Ay g lan € e 80 A S (2 Alalad) L€V dalia) ol o0 Al 8 Sl Jaiill g of el cagd
"Laf Liagl (72 and b JS2) (5 Jsaa) B3 s e 6,5 4,3 ,1 48 cOlelad) G d3lia (P<0.05) silas)

B il gmally gyl grenall sab b Tan S Gl 2 a8y Alaleal) & Clillys ASEDU Cugall Jals Al b
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7aand 7b J<5) 6,5 4,31 a8y cdlalaall Gy jlie 5l b lad) Jadill Gpass A peaY) sl 3hsY) sl ae
-(
5 (4 Alabaa) Ayl & A Jaill sgmg igla Ay edally Heddl Jaly Ghaed S LSSy 58 lad duhall e

saly o (6 Aalas) Losll & alal) Laiil) sgmg Cagyla a5 jodal) Adlaie Jom Ayl 8 Lai (et ) L€, aa<Y 508
goenall (arll ()idll) (gpaddl gsanall 5 (Lsdadl s e psiall Calall (gl Hsdall (adll ()ll) gyl goenall s
AV i il ¢ Uae )y ASE Cigall Jals 3,41 Gl (sl g sanall Jshs gpiadd) ¢ sanall Ciladl )l ((gpuadl)
Laiil) agms Il g WD) L€ i€y aladid g o5y ol s (2) sy Alebaall (o 5 ST (P<0.05) dysine dlan
Jumdl S (4 Alalaa) sdally podll Jaly (et ) Ly sy dila) of casl 2uhall oK1y (5 Jsaa) Ll 8 L)
(6 Hlolae) Ayl 3 Jadh st U LyaSo i€y alasind ge (P<0.05) dysine dilas) AN cld miling, LIS
LS i€y alasind i Ally 4 53 a8y Alalaal) culS Auhall sda 8 5A) 2l sal b Tl Alalaall Gl il
(7a and 7b JS&) (5 sas) Lsdadly psd) Jals (s )

AR ggiaadl Jdo 5 jeda JAI e Jsdad) Alhle Jea AN e Agaall LyiSsias) aladiul aG11
A Gl gpadlly @il peanall B (i) Clyees Gl ghally cilbibually cliusgY) Aldl galll cilisasgd
Gsinall 33l e (4 Alalag) Dol 8 Hla) il dgmg dy pedally ol Jala et A L€ sy 58 Al cu]
LKAl sl Jahy 53 el e Glae s S gl lilally GlwS V) Jie sall cligayed Jal)
) LSSy alasinl Led &5 Al (6) ) el (o LIS ST (P<0.05) dsine dilaan] NS @l w3l olacly
53 Lad iuhall @Sl (6 Jsia) Ll 8 Ha) Ladil) asay Jla by psdall dilaie Jea Al Dppll b i Gen
SR ginall saly e (3 Alaba) Al 3 Al Ll agag ade s psdally sl Jaly e ) LS syl
Fagina Ailian] A3 @3 il elacly 53 il (lise] Slae 5 S gy il @lanS ) satll Elisase]
dahie Jea Al Al 6 hi et ) LyiSesansV) aladi Led 5l (5) ) Alalaall e LS ST (P<0.05)
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las € gl ) aly ol 80 41 8 (2 Alala) 1y i) dila) (0 Apl) 3 alad) Jadill agms of ceilial) g
Gl V) saill Cligayed A3 gl e 6,5 ,4 3,1 a8y clebea) 3y £5lie (P<0.05) dglas) V2 cilig
(6 Js2a) (lise) Glase 5 s sndly @l

Sy (4 Alolas) Aol 3 Glad) Ll asag s edally sl Jaly G U UyiSosssY) 58 Lag duhall s
Gsimall 5245 e (6 Aela) Ayl b Hlal) dadil) asmy Ay sdall Ailaie Jon Ayl 3 Jah s ) L€ oY)
ASad Gl dah 53 clal Glaed) clasey i€ gl clabyally LSy e sall lisaed il
LSSl sladind Lo sy o) Al (2) o) Aleladdl o LIS ST (P<0.05) Gasina dilaa) Vs @l il elac)y
(6 Jsan) Al o Ha bl asay s B
5 S ] cilS (4 Alabaa) sdally sdd) Jaly ien Al LK) dila) of cadl Al duhall of aaall oS
lales) sdall dihaie Jon Ayl b Jadd (e LSSy aladind e (P<0.05) dgsine dilas) AV <l gy
i i)y Slidyally GlisnSsY) sall il Ja gginad) saly b Bl dalaall 8 Ml (6 dsaa) (6
Jaly Gied 0 Ly nasY) sl ciat Al 453 a8y Aleleall cul€ duhall sda 8 53 bl (@lisel) Claae g
ST ey paill ligar hA e psdally el Jaly (et ) LS sasY 608 coxh Auball sda ) L ysdalls sl
Al Jahy Qo S i) o S Lee sdall dilaie Jon dgpil 8 i (s ) LpoSsakiL Al IS
Al A la Al (e ) LeDlie (e Jumdl o Al
2 ACC ald il ggiaall o salll ciligapy ACC deaminase ayi¥ daiial) U,usiash) 58 5612
Laill asag Il Ay psdally psdll Jaly (e ) L€ sy 5)a )l st i3 il g uadlly g dadl g ganal)
gsanall Jlall i1 (saped ddlad) salall a5 ACC Syl Jalall (ggimall laii e (4 dalag) A5l i ol
o) Alalaally &3)lia (P<0.05) agine dflan] A3 3 il ol )y LI sl J21 53 Gl (gyadlly (538
(7 Js3a) Al Al Ladill agag 85 psdall dilase Jon Aul) (3 Gt ) LSosaSY) alasial e o3l (6)

las) AV by Lode Bl 4l 8 (2 Alebas) Ly dalia) o (90 Al o Al Jaiil) dgms of eibial) i
2 by dlabaall dlaagd (7 Js2a) 6,5 .43 ,1 &) cOllaall Gy 43)lae ACC Syl Jalall sgiadl 1e(P<0.05)
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4,31 Ay O lad) A A3lae 3,3l (gpadlly 53l g sanall 8 ACC (Sydl alal) sginall 8 Tas 5,0 5005
Al b alad) LAl Jadil) dgay e palilly sl sl slgaYl dags ande ey Mag (7 Jsa) 6,5

535 (4 Alalag) Lyl 8 alal) Laiil) asmy Jl dy psdalls ol Jaly e ) LpaanV) 5)0 Lyl duhall
gsina) plali Lo (6 Alalag) 2ul G Hlal Ll agas Jh Gy sdall ddlaie Jos Aupll B Gl ) LiSsay)
o ol s (2) o) Akelaaly Alia (P<0.05) digine dilan] AVs @l il slac)y 3,3 @il ACC iSal
WSy i€y Aila) of ol dabal) (S1y (7 Jsn) Al b alal) bl dgmg Ol 8y U] Lyii€osaiSy) aladin Lo
@b gl 5 ACC Syl ol gsinall 385 (e PUEY) 3 58S Jumdl (IS (4 dlalea) sdally sdd) Jaly i A
(6 Holag) sl didaie Jom Dl b (et N L€y i) alasind ge (P<0.05) dysine dblas) AN

o) Aalaall € Zubpall 038 3 53 il ACC (Sydl ol sgimall (lsin ) el iy il dleladd) 6 s
Gland Al Ly oK) 5y8 sl Auhall sda ¢ L sdally pshull Jaby e ) L€ kY alasin) cued ) (4)
) LSl djlie 5,30 il Gl 5 ysda iy b L3 jSTACC deaminase  agyl 5hal e saally el Jals
G LSy alasi) die €T ACC (i ddlad) sold) b glads ) sl Les ysdal) dilaie Joa gl & i
O 2S5 Aagil) o3 (7 Jsan) (6 Alebee) Ayl 8 Gaaes 3 LyaSonnSYL Ajlie (4 Alebed) sdalls pohll Jaly ises
s b Al dad) oolas Ll 8 Ghad 0 eDlie e duail o Aalall Aaal) Jahy (e ) L€y sy
plall il e (e 585 e gaind A5 4 Sblall e Jie oaslsandl) sleal)

A ahsl B gl 385 o salll ciligapy ACC deaminase iy Aaiial) yuisiast) 5,08 L5013
saly o (4 Alabeg) Al 3 HA) Laiill aa Jla Ay pedally sl Jaby Ghaed A L sasY 5y dulll
alaall o LG ST (P<0.05) dsina diloas] A b il elaely 5,30 il () 5 (1) Jig sl Aol (gginall
sl e Ll agag OB By )sdall dilaie Jong Al (8 T Glaad Al LSSV dasial ed w3 Al (6) A
(7 dﬁ.ﬁ)

Sl (3 Alalag) Ll 5 Al Laiil) dgng pde s Hedally yeddl Jaly (et ) U< aakY) 5y L duall e
Line Aflan) ANY @b il ellely L€EDU Cipdl Jabs 53 @l (@) 5 (1) dapsSI 8l sgad) saly)

38

O aall ¢ e il alaall Gagadly Cluball Glene dlas



3sag pae Jb s Ll 8 daid (e A LaS sy aladiud Led 5 s (5) Ay Alebed) e LiS SST(P<0.05)
(7 Js2a) Ll 8 el Lol
S gl ) (s Ll 1560 4l 18 (2 Alalae) L€ i) dalia) (o (50 Al 3 alad) Jaiill s of bl i
6.5 .4 .31 ) cdlad) Ly 43lie (P<0.05) Lilas) AN @by (@) 5 (1) Jhaysll Jala giad) 3 las
(7 Jsxa)

5)38 5 (4 Alelas) Ll 8 aladl Ll dsas Chgyls A5 Hodalls ol Jaly e ) L€ sasY) 5y dual) |
(1) sl 0l ggindl) 505 e (6 Alebaa) il 3 alad) Jaiall agmy Cagyla Jbs Dol 8 (hed Al L€ aisY)
led o ol Glly (2) o) Alalaall e S ST (P0.05) dysine dilias) A2 @ld il slhels 53 <l (o)
) LSy dila) o duhal) il (KU (7 Jsan) Al 8 alal Tadill sgay Jl b ") LSSy aladid
dasiu) e (P<0.05) dysiee dflaa) Ao il gy LG Juadl OIS (4 dldles) Hsaally sdll Jil (e
(7 Js2a) (6 Aalas) sdall dilaie Jom Lol 3 (s Al iK€y

oy Aalaall cilS Auhall o383 5,3 bl () 5 (1) iopslKU Al (gginall 50l & Bl Alebeddl 6 s
goanadl 33 o Ll (uSad) 135 Ssdally bl Jals (o ) LpiSosasy) alasinl cies )y (4) 5 (3)
Gl (@) 5 (1) dboslCl b Ao Hsdally Headl Jals e ) LyaS Sy 58 Auhall S5 5,3 il (gyuadl)
G A sSans o 5% S Lee B 8 Gled S LpaasSL Alie 530 Gl Jals basay Jl 4 S
bl Al ol Al A Glaed ) LeDlie (e Jumdl & Akl dasl) Ja
Eyglit Aalal) Aadlaal) 5eliS 5 o salll ciligapy ACC deaminase a3y Aailall |, siist) 5,8 514
Loatll Jidat dags Aypaill gee sas Oneadll 558 o lgl days adl Auhall ol ASAuS) cigad) Jaka alAd) Bl o))
ol Ll agmg i s edalls sl Jaly Glaes SN i) 5)d of 53 @il Gl st Jala e alal)
& s (6) ady Aleleall o LIS ST il Ayl e aladl adill aliaia) e 8,30 il 5)08 5045 o (4 Alalas) 250
Lall iy el aila (8 Jsan) Apill b Hla Laiill dgag Jla By Al b e et ) L€ i) aladid Lo
D3t Anlie LIS ST (4 Aalaa) sdally el Jaly Gt ) Ly dalaal) 33 @il Gl 5 sda 8 Al
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culS Al 5 (8 Jsaa) (6 Aslaa) siall dikie Jen Al (8 bl (e A LpiSsaiSYL dalad) 53 s Gl
Laitl) alaial salyy 4 Bl dlabeall oli MLy . (P<0.05) sz dfilias) ANs @3 (6 5 4) Cilalaall (p llaal
(8 Us2a) 6 o) Alalaall 5 4 o8y Alalaall CulS dudpall 030 b Ayl (g LA
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LS sy Aila) peal 2S5 il 028 5 (8 dsan) (2 Alebee) LyiSisiiV) dsmg e e sal OIS gy Ay5)
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(9 Js2a) (7 Aalas) dpail) Aoy J Al L Glal Ll 35 Jidaty 4)lie (6,4 ,2) o) O aladl) (el 5y
Gsinay S glail Gua (Kly (9 Jsaa) laa Alle Dyl & L)) Jadill € il V1 asd) g Ayl Ay diad
codl Al ey (K156 54,2 ) claleall 8 el 558 o lgl an Al 8 Slad Ladll 385 4 (P<0.05)
GRS At o DY) 8 Jeadly) il (4 Alebe) sdalls psdll Jaly Gaaad ) Ly a€Y) dila) of ddlal) dudl
Gl Jedi o ) dlledly (6 Alalae) Ll b e (et A LSSV aladiul dlie 4y 8 alad) Ll
Aladl) a5 Ll A el RSH A e DY) 8 bl i S Gl (2 Alelas) LS sassY)
(9 Jsaa) (2 a8y Aleledll 25 6 ) Alaleall 5 4 o8 Alaledl) 1 VS
Lgine Ailiaa] AN 3 IS (2 Alelas) W) L€ i€ dila) ye (g san o 5300 <l 3)38 Layl 4yl s
Ll Qs a7 a8y Aleladll) 530 il aladin) ey Ajlie L5l b Sl Ll €5 A e DAY e (P<0.05)
) 5o Il G STy HAN Tl ) gl Ayl Aadlad) 8 sas o clall 553 e Jy Lee (Apadll e Ji
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Gihie Jsa ) 6 ki (e ) LsSsssY) aaand oo (4 Alelad) psdally il Al Jies ) LyaS sy
(9 Usa) (2 Alalae) U] LSy i€y alasind adey 43jlie (6 Alslas) y5dal)
dagyeally Al 3 A5 Lypmall Ll e lesas Cileganall JST5 aal (o i (PAHS) desense 5 (TPHS) de sena
Jadlly il o hasd Gy & Lo G5l & PAHS 5 TPHG skl jslian (e assall @llia dual) i€ oo el dalas il
Aasinl eVl b logee 4y dhay Llee 45l 0 PAHS 5 TPHs 4allas 23 .((Fingas, 2017) 4lginls oy S,
Ll s s W 55S Al o Lalall 4als L5l e ((Jas s o el ALE Galas) AilasSl clislall adlanny cubll)
Gsad S5 Bl () ALaYL Al 8 Al clislal) 55 50l il cas @iy aglsandl) sleal) Cagyll @llly Camall
Lma o Tola iy clla) pa glali Y g5 Jlia Gsap shs oaslsandll deal) Cult) Gsaes oy sVl )
GAY) Ailasl cllally §f aladl Tadally gl Jie AilasSl cilislall e ggiad Al b 3 bl
.29(Glick, 2014);)(Pramanik et al., 2018);(*(Tavares et al., 2018); % (Bharti and Barnawal, 2019)
abisial Bal) Hlal) Laill daanall Cllall 5L Aallaal 30l Guand o Jadll capal iy bl e pasll dllia
bl sia Jaly S Al 8 ki e ally LSl dils) Gak oo dllyy Al e (PAHS) 5 (TRH) (adiasud
(®)(Huang et al., 2004); oby! Gsem oo UYL asis s ACC deaminase ayyl il s
(10)(Saleh et al., 2004); "(Huang et al., 2005); "?(Reed and Glick, 2005); *)(Reed et al., 2005);
(7)(Greenberg et al., 2006); ())(Glick et al. 2007); "9(Pawlik et al., 2017); "(Lumactud and
oo Auhall Gl ) o3 culgln (<1 LFulthorpe, 2018); ")(Borujeni et al., 2018); 19)(Reddy et al., 2019)
2l i Jsa) (1508 o0 ACC deaminase il Lis ACC deaminase sl Shil a5 saals 2SulSua b
(8)(Baoune et al., 2017); "9(Pawlik ef al., 2017); ")(Lumactud and Fulthorpe, 2018); L
Al sal) clijen S e LyaSil oda 5)8 e il o elal 50 (19(Reddy et al., 2019)
s 5 Ageas WS e Dol Aol sl e culS Lelee 5 A clabal) s3a dulel Gl 13g] ALYl
desane auly Adgpaaly bl LSl dilaid) cluball 6 saad a0 dllia o<1y (P)(Pramanik et al., 2018)
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.ACC deaminase ~il 3dls

OB el L Al dall Jaly Gt A LosSessSY) e s alasial 5 ad Adlall Al 8 aaslls
dallaall Ak 5elS ady Jal ey caaly F s dlle @laSyy 450 saill cligays (e 2lls ACC deaminase oyl
pt 0ola len i) Gph e Bye JsYs llee Lginlt &5 sa0a 5K Ayl Lee LS4l LA pasinly dypsl
& eth ) s Al alaandU Balag Heddl Jaky dlese LyaS 08 Euay Gllall Hed dala ) Lyssill Jeaa
e o525 Jio 138 Giad dal ey el Cliaglly B e Qs mape Ja ) zling (535 oY) Eisti Jlaa
& Ui s WSSV e le g 35 Gl sasiall Aypall ey Algs 8 syl A jeda Jala e LS sssy)
Al Ge 5 JS ) Sl 40 ) s Glaldl Ladill (e Adlle @3Sy Jaad e L8 L) &y soall dikie Jea 45l
s gidly Glilyally Gl V) saill @lisens ACC deaminase apil 5l e ey ) dslaayl 440
caly o A (@lse) Slaae g
aV) LA e 53 il sia Jal Gt ) WSSy e (25 daal (0a) i gl 35508 e dlal) 2l cadd
aball cadly L 5 cls s Jabs Lpedl) e Adle 5538 ) ae aals o s dlle iy Aalall saill Culigasas
Gligas i 08 o el dilaie Jsa Al (8 Glasd A WSSV e (35 sl () it 2D ¢ 1531 )38
Gt Al LS iy e Jald) sas e JS LadaS DL oda aladind & sy o A Adle by Aglall sl
Jah lekee o A culail) G @llyg pedal) dihie o Al B e S WsSiassl) e JAT adi (Usaa Jah
DA Gt A Ly sk 45jlie Aalled) cpuat e jgdal) Jaly (et 3 Ly€s5ii€Y) 558 dudal L0l sl
 Arendll LA alasiuly Gyl Aallaall Cpad & Juad] GsS 3 Laggl ddjaal 5dall
Ll & e Al SIS paiall Jals et ) UyaS €Y 58 Al cosd) Jals Lginas s Al Al cadl
saill lisared JRN gsinal) 33l (<) 5 (1) SanslSUl sl (gginall 32y (gl (o3all poanall gai 33l o
el o 5 ST (P<0.05) Gasine dflas) A2 @l @il olaely &5l (e ool Laiill alaaial 30l 8,3 <l
e A el ol Gy Bl Alaead) o Adla) Auball o3 3 aaall (Sl g LS nasY) dila) 2y ol )
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Al Tl adlana) A calS a8l LAl 8 e ) LSSy el psdal) Jals Giaen Al 1S sy alasi)

Al 8 et A Uy kY alasinly Ajlae 58S Jef jsdall Jaly G ) LyaaakY) pladiuly L5 e
a5 ALl Jaiill 4ygnll Aallaall 56 S 50L55 5,20 il sad 535 (g Aushall o3 8 lggle Jpamall 5 ) mitll )
(100)(safronova et al., 2006); siall z)la (iees Al L€l alasiuly ekl cluhall Leee i
) Lyl Aasi) 335k e s (12D)(Shaharoona et al., 2006); *4)(Glick, 2015); ("”)(Pramanik et al., 2018)
(122123)Zhang et al., 2011 a, b);*>*)(Ma et al., 2011 a, b); ®%)(Khare et ar., 2018); blall jda Jaly i
zl o L 4(Glick, 2015) ACC deaminase il z) 4wl Gyh e lelee & Jlly ©(White ef ar, 2019)
e il saly ps aladial e L sl clind Jul1 s sa A8l Clisesd) gl T S e 5l e anl)
124)(Rashid et al., 2012); *)(Glick, 2015) degall 028 & Goalall L)

(WSS 5l e 38V 1) Halasdl) L) e Lads alatid b Llle lgesi e (JI59) (b Adlal) dulpal) et
& Adbidal) Akl sall lisad e i e S e 3p0S laS z) J) 4lsyluw ACC deaminase H).N Al
@il sl 33k e AW LS e Cagymally lisd) luses Sl Glidially Gl ge 2l o
leess Gn (ds¥) (o "liad Adlal) Auhall o3 ity ALl cliglall Aalall Aallaal) 3iS ad) Jal (e clblall (gl
GV el Glisayed Jalall gginad)l 35S saly Aubal)l cudl Gia daplll sd dee ASHSw e
oaS Ol ga () 5 (1) JiapslSl) 2aeS 8 Al (gsinall b 55 Balyys (lised) ey i siandly byl
2lie L€y iy oda alasind e 331 il (gpamdlly gyl (e genall Jala Sliall G (el SN gl
MgaY) Gl cand gpmilly yiall pomall sai 50l udy L 3ay LyiSosakVl aladil Les i ol <ol
Ay sniCY ) oda alasind vie Lyl (pe alal) Laiill (aliaial 5245 yudy ULy ool sendl]

Ciluhal) dae iy Cagyra el sel ilisayell daiiall Lya€ull aladid Ao clilall paill cilisaped Al gginall 5al) o
G Osased SN ggindll Glai i el GY(Bashan ef al., 2014); ®¥)(Malusa et al.,, 2016) 4l

(43)(El-Tarabily, 2008); L Cisjee sl sl ACC deaminase o dxisall Lyl aladin) da s
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sall lisan (e 58 plal pin Al Ll Jee A0S dul oY) g a2 o oS3 @9(Glick, 2015)
e Oy byl o3a b 4iiad 5 Lo 3ay drenal) Ll Jee 85S ady Jal (o gl (a8 ai¥)y
oaliaial 52 US Cppunty Clilall el a8 gdal) Jaly e Al Uy asSY alasind ddeadl dla) du) cosl
Landa o) (6,7.8,9) Jslaall L "alls il 1ae G a5 Hedall myla et ) i aiSY) ce LoDl e alal) ol
OS5 siall Jaly et A WpsSegisSY) ik e el Clisains mip) gl ) gl sdal) Jals LSkl A
Aglall Ayl Jaly 8 Chaad Al Lysoaaky) oda o) . gdall s Al 8 e ) LSk e el Ay
chul e Ll L sasasall dpall Gl g axdl S samy & L) el oSS Endophytic bacteria dsall
2l Gl (1) 8 Jaes iy daadl Asball Aad) Jaly gl S Qs LyaCansy) oda o) G )all e )sdal)
Gl ) BLRYL dshalls Bhall cilany (b sl clpslly (Sl A3 sl o (A1 dal) lalsl gus L
A e1358 L€y nSY) o3a axdias il (Al Al sl sgay U8 (e Gl
osall ey L) b e et ) Lyall Ajlie el Jaly et Al LSl aasiad Ue el oe o) ale JSi;
s ACC deaminase  ayil Jis dage lagils 45ball saill il (ga Lyl by Al 4l lSpall JS o 5o
b3 o) Aasi (ge miars y JlEs Les 4sla Gy sdad) WA Jaby cisS Ll Cum il 3dandsy %100 Lty (e
. 9(Rosenblueth and Martinez-Romero, 2006); luball (e aally acsally Ll 3 Wihal Jla bl
(7)(Hardoim et al., 2015); 8)(Rruyens et al., 2015);3)( White et al., 2019).
Oland Al LS acy) () Aphall aladinl o) Cus Mas ol (gala] 3530 53 el 1345 daleally Aiulail) Balil e Ll
Vs sl Jala sagase V) Wil of Cua Gl danll & Jeul (Bacterial Endophytes saall Jala Lials
Soil or Rhizosphere Ll 4 (uss Al Q).\ASU.\.\.\SY\) () Aaplall e dopll LyeSenky) Lla dpanl) Qb
calait B Hodall Jaly (haed Al )i 1Sy plaaiuly saaal) Agyykll ol aladiul llall Auhll g 13y (bacteria
Al A s A iS5 <Y pladinly 4)lia Al dasil) ye 2y 5l
WSy e Al Aplall LSl cudy (LpsSosaakV) Adadll Lyl aladind e Adlall 4uhall oda 6 Laad aal)

topnd llzy ACC deaminase sl Shils oashssdll sl Cagyla cund Ll sai Gant Jlae (o Ayg Sl dypac
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Allal) A slally daipall 3y)all sl aleas die g prally LyiSull (g gl gy Adlaiall ciliplal) 8 35S 5500 Sl o SV
B(Qin et al., 2015); 1P)(Baltz, 2016); el Lyl o ST Laliadl Zglesl) culiglall 28l 5 aaill Cilaall
Ge sl 13 aladiad o) S )y B7)(Chaurasia et al., 2018); (*)(Olanrewaju and Babalola, 2019)
Cagu (B)(El-Tarabily, 2008); ®2(Kamil ef al., 2018) sasiall dyall cbley) dlsy 3 55 535 sally 15K 510<Y)
) i A o) Leie bty ol lly A1l 8 Alaall Aill Aadle ST (S,

Oo Lals At ag oY) s J8 e lelee Tal Sy Al e ALl deadidly 200 Aially 460 sa0all 5ySalla
s Akl Aalall sl Cligass (e g5 e S 2l ) diLaYl ACC deaminase sl dsiially Ly siayl
& Al e alal) Ll aliaiel o cblall 3)0 56 S 8als Gpend Jal (e Lyl Auhay Leaplasl Hsdall Jals iws
Al L Y saaidl Ayl cbleY) A b osiadly Ayl SW) e il oaml¥) 8 i Gl gl Gisaa Al
3aad Bha (e oaslsnd dga) (w Aamall LAl cagplall Jla 4 ellyy (Improvement of Phytoremediation)
sl il dilaie 8 sasiall dyppal) hlaY) Alp Ay & HUaaY) 5y Aai il Alle 45 daslag

b sl gF Cigaa Alla dalaially Alsal) 3 psdally Hshll Jals e U LysSl dleadly 530 55d Aol alasial )
S 5 Allee Qllam Y Aaphll sda o) G lan age el sgl mlY) 8 ALEN Cpladly g Gigan Alla b s
Cagas Mg sl 5)al) calnl) cAaslall Jasd e cubilall 5,08 5005 8 Aapylall s3a alasin) (Say . galall gl Cuila
Jla Ayl e Aalasl sl abiaial o Calati 8 Lah (pal g asiall Lpppall Y1 Alga 8 shaaall jumds 8 sl

Agall il 3 i oy gl Gaala ) Sigaa

Glaliiioy)
L (it ) LSSy aladind e psially el Jaly G ) LsSossSY) alaaiad dloadl 2 Al cagl 1
13l 5 .(Improvement of Phytoremediation) alall Jaaill a5tall dalleal) 301 3aL) Zalee A& (Lsdadl £)l&) 450

(Endophytic sl Jals (et il WyiosiS) alasinl 8 saoall aiphll o alasiuly Alal) Zubal) s
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(Soil Al & hed A LGyl kil Aplie &N Ll e A pedlatuly clan & bacteria)
Rhizosphere bacteria)

dda alall Lailly Ayl gl Anlal) Aallaall 3ol saly) & Aeadisal) LyaSosi€) 8 Gl of & Y ad Auhal cagl2
Al aludl QLA daidl) dgay 8 SISy Gl o LSl ks s alad) Jadtl e Adlell S ) Jaa

ACC sale iy a3l daiiall Lyd€ill Culd Eua ACC deaminase iV LyiSosii€) 580 dueal dulll cagl.3
O Adle CSH dpng A il ddiny 3 aslamndl dleaY) dain 538 GlaSs dgagally bl GlBY) (saped Adlaal)
Ll ST padasiuly 53 @il e 3akyy bl Y1 Gsased R Ggsinal glals ) Jlllg Al b Al Ll
(3DsYls saall pai B2l Ans lldg Aul e A&

Yo pea ol sl Lidall b (@lised) Clyaey cliSginlly Glalpally @lnSY) clisell iS55 )4
saill Cligad (gsine Bl (A seY) 13 GuSal) Cum L AaLas lilall sl Aalladdl dalad) ikl LS ) i)
I lee Jumdl (gpmdy (93 paane oSl ST A il el lee 53 @il Gyl iy sds S Adal
ST LS Al e A daaill aliaial

&4 Jeud (Bacterial Endophytes saall Jaly (iaes i) 1yaS5uiY) (o) Aiphll alaainl o) ddpdall alll o0 .5
Gl Yy sl Jals sasmsall WSl of Gua calilall aladinly 4gall dalled) dee 50l il @lldy (Gadailly i)
. (Soil or Rhizosphere bacteria 45l & (st Al g)usgmsxj\) (\) Al Jie du 5l i< anky) hala

G 3als g5 o) sdally sl JR0s (s A LpsSignsSY) e Tk il leess e 5V (A Al o2 36
Xy bl sad e 33 Ally salll Sligars (e paall N8 e aals oF A 5yal L lly (cluball dalle Jie Lyl
GV Gsen 585 ol Biyl e oaslsmdl) dlgaYl Jb b cllal) s est 8 Tas Jl) ACC deaminase il
L35 Qlsally Hsiall S Ll

8ye Js¥s Al Jallailly Auhall cadl G Zighall o3 Joo 38000 jpuii & leesi o A5V & Auhall sda a7
i€y Heddl Jala s ) L€ Y alasinly 5,30 cils alasinly Hlad) Jaall A5lall dallaall 50 (puns &
Ol s "l ol s OIS (Usdad) J30 Gl ) LosSessKY) ) 55 bl elac] aa) Aull (B red
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Table 1: Characteristics of the untreated (non-polluted) and crude oil contaminated soil

samples (polluted or treated soil) used in the study.

Soil characteristics

Non-polluted soil

Polluted soil

Colour grayish brown grayish brown
pH in (0.01M ) CaCl, 7.8 £ (0.03) 7.7+ (0.04)
Conductivity (dS.M™1) 4.45 + (0.04) 4.55 + (0.06)

Organic C (%)

10.94 + (0.02)

12.37 + (0.03)

P 12.75 + (0.85) 14.75 + (0.47)
K* 245.50 + (7.70) 250.45 + (4.05)
S0, > 415.00 * (5.45) 424.00 + (8.23)
NH,* - N 8.50 + (0.25) 7.20 +(0.28)
NO,™ - N 3.10 £ (0.21) 3.30 £ (0.18)
Fe 400.00 * (8.5) 420.00 = (10.5)
TRH # C6-C9 15.50 + (0.64) 4900 + (40.82)
TRH # C10-C14 17.00 = (1.08) 0825 + (32.27)
TRH # C15-C28 44.50 + (1.44) 14875 + (125.00)
TRH # C29-C36 80.50 + (1.65) 4600 = (70.71)
Naphthalene ° 0.09 + (0.01) 17.75 + (0.85)
Acenaphthylene 0.062 + (0.002) 4.00 £ (0.40)
Acenaphthene 0.071 + (0.001) 4.40 £ (0.24)
Fluorene 0.073 + (0.002) 4.62 + (0.23)
Phenanthrene 0.063 + (0.002) 3.75 + (0.32)
Anthracene ? 0.080 + (0.002) 4.65 + (0.17)
Fluoranthene © 0.051 + (0.002) 2.70 + (0.25)
Pyrene 0.084 + (0.003) 4.61 + (0.21)
Benzo [4] anthracene ? 0.035 + (0.002) 2.12 + (0.31)
61

O aall ¢ e il alaall Gagadly Cluball Glene dlas




Chrysene ° 0.074 + (0.003) 4.32 + (0.20)
Benzo [4] fluoranthene ? 0.015 + (0.002) 1.57 + (0.21)
Benzo [A] fluoranthene 0.024 + (0.002) 2.10 £ (0.27)
Benzo [4] pyrene © 0.033 + (0.002) 2.97 + (0.19)
Indeno [/ 23-cd] pyrene ° 0.043 + (0.002) 3.20 + (0.10)
Dibenzo [af] anthracene ? 0.023 + (0.002) 2.32 +(0.27)
Benzo [gh] perylene ? 0.031 + (0.002) 2.35 +(0.14)

9TRH = Total Recoverable Hydrocarbons. b Polycyclic aromatic hydrocarbons
(PAHs). TRH and PAHSs, P, K*, SO42", NH,/~ N, NO;~ — N, and Fe were assayed in
mg.kg™!. Values are means of three replicates. The values in parentheses are the

standard error of the mean.

Table 2: Growth of different actinobacterial isolates on DF salts minimal agar medium

amended with ACC (DF-ACC agar), and the production of ACC deaminase in DF salts

minimal broth amended with ACC after 5 days of incubation at 30°C.

Isolate number *Growth on DF-ACC agar | **ACC deaminase activity
Endophytic isolates

#1 +++ 195.36 + 10.21 fe
#3 + 58.80 + 3.44 ji
#5 - 0.00 + 0.00 /

# 9 Actinoplanes sp. ++++ 512.96 £+ 7.29 a
#11 ++ 110.36 + 5.01 A
# 14 Streptomyces sp. +4++ 434.82 + 9.54 ¢
#16 +++ 175.46 + 15.20 f
# 23 Micromonospora sp. +H++ 484.25 + 18.03 b
# 24 + 41.75 + 8.50 jk

# 26 - 0.00 £ 0.00 /
Rhizosphere isolates

#2 +++ 215.24 £+ 9.98 e
#4 - 0.00 £ 0.00 /
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# 6 Strepfomyces sp. e+ 463.86 £ 11.51 b
#10 - 0.00 + 0.00 /
#12 + 28.80 + 7.55 k

# 17 Streptomyces sp. +H++ 394.25 £+ 16.01 d
# 20 Streptomyces sp. e+ 487.95 £ 22.3 ba
#25 ++ 72.81 +2.55 7

# 28 +++ 122.80 + 7.44 hg
# 30 +++ 140.37 £ 5.02 g
#31 + 31.25 + 6.02 jk
# 32 - 0.00 + 0.00 /

* ( +) = growth, (=) = no growth. ** ACC deaminase activity measured in nanomoles o keto—
butyrate mg™! protein h™!. Values are means of six independent replicates + standard error,
and the values with the same letter within a column are not significantly (# > 0.05) different

according to Fisher's Protected LSD Test.
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Table 3: /n vitro production of plant growth regulators (PGRs) by the five
endophytic actinobacterial isolates obtained from within corn roots
(isolates # 1, 9, 14, 16, and 23) and the six rhizosphere isolates
obtained from corn rhizosphere (isolates # 2, 6, 17, 20, 28 and 30).
Auxins (IAA and IPYA); gibberellins (GA3); cytokinins (IPa), and
Isolpentenyl adenoside (IPA) in pg mi~! and polyamines (Put, Spd, and

Spm) are measured in mg I

Endophytic isolates Rhizosphere isolates
Producti |# 1 # 9* #14* |(#16 |#23* (#2 #6* #17* | #20* |(#28 |#30
on of
PGRs
IAA 30.25 | 293.75 | 313.75 | 60.30 | 373.2 | 0.00 |248.46 |410.25 | 338.63 | 25.25 | 0.00
af ad ac f 5b g e a c g g
IPYA 17.79 | 148.02 | 57.75 ¢ | 7.24 | 120.7 | 62.75 | 190.30 | 134.91 | 138.75 | 28.25 | 9.41
e b e 5¢ d a cb cb e e
GA; 4.15 £ 70.25 |57.81 ¢|9.76 |85.25 |27.75|80.75 |6591 c|84.25 |17.82 |6.40
bc ef a d ab a ed ef
iPa 3.75 |50.31 |37.81 |7.25 |57.74 |10.25]55.25 |49.25 |28.75 |4.75¢|9.76
c a b c a c a a b c
iPA 4.25 |22.75¢|34.41 |2.25 |22.26 |6.76 |37.25 |27.76 |24.48 c|7.21 d | 3.46
a ba d c d a bc a
Put 20.30 | 465.63 | 412.88 | 26.75 | 398.2 | 35.25 | 343.75 | 400.26 | 452.76 | 23.75 |41.31
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e a bc e 6 c e d c ab e e
Spd 17.25 | 261.75 | 300.25 | 0.00 7| 234.8 | 36.26 | 245.37 | 283.26 | 240.51 | 0.00 7 | 36.26
fe bc a 7d e ac ba dc e
Spm 0.00 |97.75 |81.25 |5.25 |66.75 [9.25 |79.75 |76.28 |85.43 |6.75 d |0.00
a a b a c a bc bc ba a

Data are from 6 replicates. Values with the same letter within a row are not significantly

(P>0.05) different according to Fisher’s Protected LSD Test. *isolates selected for further

experiments.
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Table 4: Total
populations of the
three endophytic
actinobacteria

isolates (#9, 14 and
23) at

times of sampling of

different

roots of corn grown
under greenhouse

conditions.

Time after | Total population (log;y CFU g’! fresh

inoculation

(weeks)

root weight)

Isolate # 9

Isolate # 14

Isolate # 23

3.75£0.33 g

4.31 £0.659

4.05 +£0.16

4.82+0.81 7

5.18+0.82

4.25 + 0.58
f

6.23 +

e

0.75

5.34+0.71

5.52 £ 0.63

e

6.44 +

e

0.35

6.24 =+

e

.+_

0.65

6.84 £ 0.15
d

7.38 +
d

1.35

7.23 +
ad

0.83

6.93 +0.13
d

8.63 *

c

0.65

7.95

c

I+

0.41

7.83 +0.23

c

0.85 =+
b

0.62

8.64
b

I+

0.17

8.25 + 0.65
b

11.85 = 1.05

a

9.35

I+

0.42

9.76 + 0.45

a
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Table 35:

Values are means of
five replicates +

standard errors for
each sampling and the
values with the same
letter within a column
are not
(P>0.05)
according to Fisher's

Protected LSD Test.

significantly

different

Plants were harvested

after eight weeks.

actinobacteria (isolates

introduced as endophytes or

Effect of the application of mixture of

# O,

14, 23)

mixture of three

actinobacteria (isolates #6, 17, 20) introduced as

soil mixture (soil drench) in the presence or

absence of mixtures of heavy metals on the root

and shoot growth characteristics of Rhodes grass

grown

maintained at 25°C.

in an evaporatively cooled greenhouse

Treatment | Root Shoot Root fresh | Shoot fresh | Root dry Shoot dry
length length weight (g) | weight (g) | weight weight (g)
(cm) (cm) (9)
(1) 51.71 +(71.22 +59.33 +|87.36 +|31.25 50.82
1.81 ¢ 1.93 ¢ 1.43 ¢ 3.25¢ 2.75 ¢ 1.32 ¢
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(2) 21.32 +140.58 +125.67 +(44.68 +1|14.35 +]21.41 +
2.24 d 3.96 d 1.63 d 5.25 d 2.75 d 2.37 d

(3) 95.36 +|145.36  £|135.69 +|192.36  +|89.65 +1103.67 +
4.311 a 7.33a 3.44 a 5.36 a 2.89 a 3.87 a

(4) 71.56 +1101.75  +|87.34 +1122.56  +£|60.71 +|86.24 +
2.33 b 2.87 b 2.35 b 5.39 b 2.81 b 2.68 b

(5) 72.03 +|100.73  +£|89.67 +1126.17  +£|62.84 +| 88.68 +
1.72 b 2.65 b 2.81 b 3.25 b 4.51 b 2.37 b

(6) 48.42+ 72.61 +160.84 +190.82 +|33.57 +|52.85 +
0.72 ¢ 2.03 ¢ 1.74 ¢ 353 ¢ 1.78 ¢ 3.67 ¢

Values are means of 8 replicates + standard errors
for each treatment. Plants were harvested after
eight weeks. Values with the same letter within a
column are not significantly (P > 0.05) different
according to Fisher’s Protected LSD Test.
Treatment 1: corn without any actinobacteria in soil
not polluted with oil (control).

Treatment 2: corn without any actinobacteria in soil
polluted with heavy metals (control).

Treatment 3: corn treated with a mixture of three
actinobacteria (isolates # 9, 14, 23) introduced as
endophytes in soil not polluted with oil.

Treatment 4: corn treated with a mixture of three
actinobacteria (isolates # 9, 14, 23) introduced as
endophytes in soil polluted with oil.

Treatment 5: corn treated with a mixture three
actinobacteria (isolates # 6, 17, 20) introduced as
soil mixture (soil drench) in soil not polluted with oil.
Treatment 6: corn treated with a mixture three
actinobacteria (isolates # 6, 17, 20) introduced as

soil mixture (soil drench) in soil polluted with oil.
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Table 6: Effect of the mixture application of 3 endophytic
actinobacteria isolates (#9, 14, 23) and 3 rhizospheric
actinobacteria (isolates #6, 17, 20) in the presence/absence
of heavy metals on the endogenous level of auxins (IAA and
IPYA); gibberellins (GA3); cytokinins (IPa), and isolpentenyl
adenoside (IPA); polyamines (Put), Spd and Spm) in roots
and shoots of corn grown in an evaporatively cooled

greenhouse maintained at 25°C.

PGRs Treatment
(1) 2) (3) (4) (5) (6)
A. Root
(1AR) 105.44 +147.66 + |268.25 + | 183.75 + [177.22 £ |114.57 =
6.35 ¢ 3.55d 7.95 a 7.51 b 3.55 b 5.11 ¢
(PYA) 68.44 + 4.12|28.11 + | 113.71 +84.18 + 3.25 |88.12 + [74.71 +
c 4.82 d 4.33 a b 4.36 b 2.02 ¢
(GA3) 71.27 + 2.52(37.69 + | 135.41 +194.61 + 1.88 |89.55 + | 73.77 +
c 3.25d 591 a b 3.21 b 1.80 ¢
(Pa) 17.45 + 3.12|7.85 + |53.25 + 6.84|30.54 + 1.08 |27.54 + | 19.66 +
c 0.88 d a b 2.14 b 1.34 ¢
(PA) 17.44 + 1.07 |7.21 + 144.36 + 3.11 |27.13 = 1.54 |25.78 + [15.62 +
c 0.31 d a b 2356 0.74 ¢
(Puy 216.81 +170.36 + | 398.96 +312.25 + 1308.66 + [209.14 +
542 c 3.66 d 5.14 a 5.23 b 3.68 b 2.67 c
(5pd) 126.24 +|51.81 + |238.25 +194.19 + [ 185.62 £ |[122.34 +
2.23 ¢ 4.25 d 6.18 a 3.71 b 7.92 b 4.84 c
(spm) 85.36 + 2.68 | 36.71 + 1203.82 +111.65 + [117.42 £ |79.35 +
c 6.35 d 4.84 a 3.41 06 5.87 b 2.84 c
B. Shoot
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144.17 +|58.36 + 1362.78 +[258.18 + [252.63 + [139.25 +
(IAA)

6.22 ¢ 3.67 d 7.84 a 8.11 b 6.11 6 3.88 ¢

87.21 + 4.32 140.84 + | 138.81 +(106.14 + 110.47 + | 81.64 +
(IPYA)

c 5.66 d 4.22 a 5.24 b 4.65 b 3.12 ¢

84.36 + 3.05 |42.84 + |196.17 +1129.43 + [138.14 + | 88.62 +
(GA3)

c 4.13 d 6.34 a 6.22 b 3.11 b 4.01 ¢

27.15 + 3.28 | 14.89 + |75.68 + 4.22149.22 + 2.14 |53.78 + 130.90 +
(IPa)

c 1.33 d a b 4.74 b 3.53 ¢

33.54 + 2.88|13.25 + 164.81 + 3.3353.71 + 3.22 [47.18 + |36.15 +
(IPA)

c 1.08 ¢ a b 2.47 b 2.54 ¢

315.25 +71.12 + 1675.35 +465.25 + 1452.12 + [309.62 +
(Put)

7.85 ¢ 4.71 d 11.67 a 10.46 b 11.35 b 6.11 ¢

226.44 +63.25 + | 465.28 +1327.22 + |338.25 + [233.16 +
(Spd)

5.22 ¢ 7.82 d 0.84 a 7.75 b 10.41 b 7.41 ¢

154.47 +175.36 + 1393.25 + | 258.46 + |253.14 + 1160.14 +
(Spm)

5.14 ¢ 3.62 d 8.36 a 8.22 b 7.61 b 6.12 ¢

Values are means of 6 replicates + standard errors for each
treatment. Values with the same letter within the row are not
significantly (~ > 0.05) different according to Fisher’s Protected
LSD Test. Polyamines are presemted as mg g '% dry weight,
and auxins, gibberelins and cytokinins are presented as pg g~'%
dry weight. Plants were harvested after 8§ weeks.

Treatment 1: corn without any actinobacteria in soil not polluted

with oil (control).
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Treatment 2: corn without any actinobacteria in soil polluted with

heavy metals (control).

Treatment 3: corn treated with isolates # 9, 14, 23 introduced as

endophytes in soil not polluted with oil.

Treatment 4: corn treated with isolates # 9, 14, 23 introduced as

endophytes in soil polluted with oil.

Treatment 5: corn treated with isolates # 6, 17, 20 introduced as

soil mixture (soil drench) in soil not polluted with oil.

Treatment 6: corn treated with isolates # 6, 17, 20 introduced as soil mixture (soil

drench) in soil polluted with oil.

Table 7: Effect of the application of mixture of three
actinobacteria (isolates # 9, 14, 23) introduced as
endophytes or mixture of three actinobacteria
(isolates # 6, 17, 20) introduced as soil mixture (soil
drench) in the presence or absence of mixtures of
oil on pigments contents of the shoots (chlorophyll a
and chlorophyll b) (mg g’! fresh weight) and on the
levels of endogenous ACC (nmol g™! fresh weight)
in the root and shoot of corn grown in an
evaporatively cooled greenhouse maintained at

25°C.

*Treatment | Chlorophyll a | Chlorophyll b ACC Shoots ACC Roots
s
(1) 174.36 + 4.14 | 114.68 + 2.33 ¢ 1.71 £ 0.25 d 0.82 £0.25d
c
76.37 + 3.66 | 48.36 +5.26 d 8.44 +0.87 a 4.84 +0.64 a
(2) 4
395.36 +|258.36 +5.78 a 1.73 +0.08 ¢ 0.77+£0.35 d
) 9.837 a
4) 272.36 +(183.62 £7.13 b 2.42 +0.31 ¢ 1.82 +0.54 ¢
5.62 b
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)] 279.25 +|176.35 £6.26 b 1.76 £0.23 d 0.70 £ 0.61 d
6.88 b

(6) 170.84 £ 6.87 | 110.81 + 3.82 ¢ 3.42 +0.68 b 2.65+0.47 b
c

Values are means of 6 replicates + standard errors
for each treatment. Values with the same letter
within a column are not significantly (7 > 0.05)
different according to Fisher’s Protected LSD Test.
Plants were harvested after eight weeks.

Treatment 1: corn without any actinobacteria in soil
not polluted with oil (control).

Treatment 2: corn without any actinobacteria in soil
polluted with heavy metals (control).

Treatment 3: corn treated with a mixture of three
actinobacteria (isolates # 9, 14, 23) introduced as
endophytes in soil not polluted with oil.

Treatment 4: corn treated with a mixture of three
actinobacteria (isolates # 9, 14, 23) introduced as
endophytes in soil polluted with oil.

Treatment 5: corn treated with a mixture three
actinobacteria (isolates # 6, 17, 20) introduced as
soil mixture (soil drench) in soil not polluted with oil.
Treatment 6: corn treated with a mixture three
actinobacteria (isolates # 6, 17, 20) introduced as

soil mixture (soil drench) in soil polluted with oil.
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Table 8:

Effect of the application of mixture of three

actinomycetes (isolates #9, 14 & 23) introduced as

endophytes or mixture of three actinomycetes (isolates #6,

17 & 20) introduced as soil mixture (soil drench) in the

presence or absence of crude oil on the crude oil

concentrations in the roots and shoots of corn grown in an

evaporatively cooled greenhouse maintained at 25°C.

Crude oil Treatment | Treatment Treatment | Treatment Treatment Treatment (6)
(1) (2) (3) (4) (3)
A. In roots of corn

TRH C6- 0.00 o 258 ¢ 0.00 o 925 a 0.00 ¢ 721 b
C9

TRH C10- 0.00 d 125 ¢ 0.00 d 525 a 0.00 d 320 b
Cl4

TRH C15- 0.00 d 83 ¢ 0.00 d 208 a 0.00 ¢ 182 b
C28

TRH C29- 0.00 d 93 ¢ 0.00 d 288 a 0.00 d 184 b
C36

B. In shoots of corn

TRH Ce6- 0.00 d 88 ¢ 0.00 o 326 a 0.00 ¢ 211 b
Co

TRH C10- 0.00 d 48 ¢ 0.00 d 317 a 0.00 d 204 b
Cl4

TRH C15- 0.00 d 125 ¢ 0.00 d 330 a 0.00 d 212 b
C28

TRH C29- 0.00 d 112 ¢ 0.00 d 371 a 0.00 d 230 b
C36
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Values of crude oil (in mg g’! fresh weight) are means of
6 replicates for each treatment mg g™! fresh weight.
Plants were harvested after § weeks. Values with the
same letter within a row are not significantly (2> 0.05)
different according to Fisher’s Protected LSD Test.
Treatment 1: Plants without actinobacteria in soil not
polluted with crude oil (control);

Treatment 2: Plants without actinobacteria in soil polluted
with crude oil (control);

Treatment 3: Plants treated with a mixture of endophytic
isolates #9, 14 & 23 in soil not polluted with crude oil;
Treatment 4: Plants treated with a mixture of endophytic
isolates #9, 14 & 23 in soil polluted with crude oil;
Treatment 5: Plants treated with a mixture of rhizospheric
isolates #6, 17 & 20) in soil not polluted with crude oil;

Treatment 6: Plants treated with a mixture of rhizospheric

isolates #6, 17 & 20) in soil polluted with crude oil.

Table 9: Effect of the application of mixture of three actinomycetes

(isolates #9, 14, 23) introduced as endophytes or mixture of three

actinomycetes (isolates #6, 17, 20) introduced as soil mixture (soil

drench) in the presence or absence of crude oil on the

crude oil

concentrations in the soil in an evaporatively cooled greenhouse

maintained at 25°C at the end of the greenhouse experiment after 2

months compared to at the beginning of the experiment (zero time).

Crude oil

Treatment | Treatment | Treatment | Treatment

(1) (2) (3) (4)

Treatment

(5)

Treatment

(6)

Treatment

(7)
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TRH
C6-C9

0.00 e

3130 &

0.00 e

1540 4

0.00 e

2850 ¢

4900 a

TRH
C10-
Cl4

0.00 e

8825 b

0.00 e

2423 d

0.00 e

5320 ¢

9820 a

TRH
Cl15-
C28

0.00 e

12350 &

0.00 e

5635 d

0.00 e

9362 ¢

14860 a

TRH
C29-
C36

0.00 e

3859 b

0.00 e

1125 d

0.00 e

2758 ¢

4585 a

Crude oil are presented in the soils as mg kg™'.

Values are means of 6 replicates for each treatment. Values with the same letter within

a row are not significantly (P > 0.05) different according to Fisher’s Protected LSD

Test.

Soil samples were collected at zero time (Treatment 7) and after 8§ weeks (Treatments

1-6).

Treatment 1: Plants without actinobacteria in soil not polluted with crude oil (control);

Treatment 2: Plants without actinobacteria in soil polluted with crude oil (control);

Treatment 3: Plants treated with a mixture of endophytic isolates #9, 14 & 23 in soil not polluted with

crude oil;

Treatment 4: Plants treated with a mixture of endophytic isolates #9, 14 & 23 in soil polluted with

crude oil;

Treatment 5: Plants treated with a mixture of rhizospheric isolates #6, 17 & 20) in soil not polluted
with crude oil;

Treatment 6: Plants treated with a mixture of rhizospheric isolates #6, 17 & 20) in soil polluted with

crude oil;

Treatment 7: Soil analysis before the beginning of the experiment (Zero time).
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The effectiveness of flipped classrooms platforms in developing electronic citation skills and digital
well being for postgraduate educational female students

*Waleed Salim Alhalafawy
**Marwa Zaki Tawfig Zaki

Abstract
The research aimed to determine the effectiveness of

flipped classroom platforms in developing electronic
citation skills and digital well being for postgraduate
educational female students enrolled in the general
diploma program at the Faculty of Education, University
of Jeddah in the second semester of the year 2017/2018.
The quasi-experimental approach was used to compare
the first experimental group that used a flipped
classroom system based on digital video platforms, and
the second experimental group that used the flipped
classroom system based on broadcasting single video
clips without relying on a digital platform. The research
sample consisted of (60) students, randomly distributed
among the two research groups. The research has
developed two tools for measuring dependent variables,
namely, observation card was developed to measure the
electronic citation skills and a scale of digital well being
across platforms. The results showed the advantage of
flipped classroom based on digital video platforms
compared to flipped classroom not based on digital
platforms in developing electronic citation skills and
enhancing digital well being among female students.
The research recommended the necessity of expanding
the use of flipped classrooms in educational situations,
training faculty members in designing flipped
classrooms, and providing guidelines for using flipped
classrooms platforms.

Keywords: digital platforms, flipped classrooms,
electronic citation, digital well being.

*King Abdulaziz University, Jeddah, Saudi Arabia
**Jeddah University, Jeddah, Saudi Arabi
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Il G g e DAl dpglall Jpaill ddels ) @il cilal 85 ASHAY) dgsally bl adlsaly sl
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Effect of Manganese and Potassium humate on some vegetative and yield parameters of tomato plant

Lycopersicon esculentum Mill grown in plastic house

*DR. Hassan Hadi Alkarawi
**DR.Hameed Kadhim Abdulameer

Abstract

Afield experiment was conducted in a plastic house
in  Al-wattifiyan / Babylon Province during
2016/2017 season , soil texture was Loamy Sand
with 3 levels of manganese element (0, 20, and 40
mg L") using MnSO4.4H,0, and 4 levels of
potassium humate (0 ,10 , 20, and 30 ml.L™) , and
their interaction on some vegetative and vyield
parameters of tomato plant Shahira variety. Four
spraying date among 20 days each, The experiment
design was according to RCBD with three
replicates, means were compared using L.S.D at
0.05 probability level.

The result showed, the treatment (40 mg Mn .L™)
has significant increases in plant height , total leaf
number , leaf area , plant dry matter , leaf content
from chlorophyll, leaf dry matter percent |,
inflorescence number per plant , and number of
flowers per inflorescence, number of fruit per plant
, fruit weight , total yield of plant , and total yield
per m? gave high value was 212.65 cm , 42.7 leaf
172.6 ds® , 185.9 gm , 45.03 spad , 11.8 % ,10.2
inflorescence , 11.7 flowers , 47.6 fruits , 101.8 g m
, 4.880 kg , and 16.252 kg.m? respectively . While
potassium humate spraying treatment 30 ml.L™
gave high value to same parameters above with
226.4 cm , 44.4 leaf , 180.2 ds? , 196.4 gm. , 46.53
spad , 11.8 inflorescence , 10.3 flowers , 51 fruits ,
105.5 gm. , 5.394 kg , and 17.862 kg.m? respectively
. The interaction treatment (40 mg Mn .L™ + 30
ml.L™" potassium humate) shows the highest value
of all parameters mentioned above.

Key words Manganese , Potassium humate |,
Tomato , Shahira
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(7 de 30) S5 (il Akl ciigin 3 ¢ odlel cliall L dygins 3305 ) ool asalisll Cilagser (5N o Jganl)
carly adll QT (G 092) Anlaal) Alalee calaef iy ¢ atuily %11.80 5 spad  46.53 caly adll el culacl,

. @Uﬂh %9.78 9 spad 40.80

Jo¥) 23l ¢ e il alaall Sisally lubpall Glane dae



B Al 8Ll gty g 5ISH) (s ot n (3 Lagli)ig ppanlisdl oy Syiiial i 14 Jyoa

% Gahs¥) o Ad sl Jabg ¢l g gina Cila gat
UL il GBid) s Ulaile il s psalisdl)
Jandll 50 25 hua Jandll 40 20 e | T
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Contemporary orientations of Educational Research in Arab and Foreign Journals: A
Comparative analytical study

*Prof.Mohammad Abdelraouf Attia Elsayed

ABSTRACT

This research aimed to analyze the
contemporary thematic and methodological
orientations of educational research in both Arab
and foreign journals, as well as identifying
similarities and differences between these
orientations. To achieve these aims, the
documentary method was used, based on
analyzing the content of all educational
researches included in all numbers of Arabic and
foreign journals with the highest impact factor
during 2017 and 2018. After analyzing 173 of
educational researches in Arabic journals and 94
of educational researches in foreign journals,
results showed that contemporary thematic
orientations of educational researches in both
Arab and foreign journals focus on issues of
learning and education, and the focus of foreign
journals on them was (43.16%) or more than the
focus of Arab journals on them (25.23%). The
results also showed that contemporary
methodological orientations of educational
researches in Arabic journals focus on
quantitative orientation (89.02%), and the most
used method was descriptive survey method
(76.62%), and the dependence on the
questionnaire was the most (51.27%). For
foreign journals, the qualitative orientation of
educational researches was dominated (69.15%),
and the most used method was analytical one
(36.92%), and dependence on the post-analysis
approach was the most employed in these
researches (30.39%)

.Keywords: orientations, educational research,
Arabic and foreign journals, impact factor.
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Problem-based Learning in Social Service Education in Saudi Arabia and a Proposal for an

Interactive Laboratory for Problem-based Learning

*Dr. Salah Samy Gad

Abstract
This research paper deals with an
Important issue related to social work
education represented by problem-
based learning in social service
education in the Kingdom of Saudi
Arabia. One hundred and twenty four
members of the faculty of social
service in Saudi  universities
participated in this research. The aim
of this research is to identify the reality
of the application of problem-based
learning in teaching social service
courses and the obstacles that prevent
the application of problem-based
learning in teaching. A questionnaire
was used to measure the problem-
based learning process in teaching
courses. This research is a
descriptive, analytical study, which
submitted a proposal for the perception
of an interactive community-based
educational laboratory for teaching
courses in social work in the Kingdom
of Saudi Arabia. It is the use of the
problems of education rather than the
traditional topics currently used in
teaching courses.
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The Impact of Public Relations Practitioners’ Culture on Crisis Communications
Management in the Kingdom of Bahrain - An Analytical Study

*Dr Layla Hasan AlSager

Abstract

This research aims to analyze the culture of crisis
communication management through studying the impact of
the culture of public relations managers and practitioners on
the role of public relations in managing crisis communication
in the Kingdom of Bahrain using Zaharna’s (2001) cultural
image of the in-awareness approach. The importance of the
study lies in the fact that in light of the rapid political,
economic, social and technological changes in the Arab Gulf
region, there has become an urgent need to activate crisis
communication management research to keep up with these
changes. The study reviews the Arab and Western literature
on crisis management, which emphasizes the importance of
the strategic role of public relations in various institutions.
The researcher uses an analytical approach to analyze the
impact of the culture of public relations practitioners on the
concept of crisis management in government and private
institutions in the Kingdom of Bahrain. The study combines
the quantitative and qualitative approaches by using a
questionnaire that includes a snowballing sample consisting of
sixty-two public relations practitioners in 35 governmental
and private institutions, in addition to in-depth interviews with
a purposive sample consisting of fifteen managers in
government and private institutions in the Kingdom of
Bahrain. The study highlights several challenges related to the
nature of Bahraini culture from the perspectives of public
relations practitioners such as the non-linear and high context
nature of Bahraini culture, the orientation towards the past
and the difficulty of strategic prediction, marginalization of
the role of public relations and lack of understanding of its
strategic role in the institution, and the challenges of
technology and globalization. The study discusses future
opportunities to develop the role of public relations in crisis
management, and suggests an integrated scenario for
developing the communication side in crisis management in
terms of research and practice in various institutions in the
Kingdom of Bahrain. The researcher concludes the study with
final academic and practical recommendations and offers an
integrated picture for developing the role of public relations in
crisis management in the kingdom of Bahrain in particular
and in the Arab Gulf countries in general.

*Assistant Professor- Department of Mass Communication, Tourism
& Fine Arts- University of Bahrain
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Abstract el

The Prophetic Sunnah has clearly given the spotlight on | 10 L sl 2lesd! Bodl A0 el
philanthropy, and has clearly demonstrated certain 9 S ol e BN B3 :

methods to develop, invest and employ it in the service Jozil LBy razst) ded 3 aibgy olaiialy opelal L4 %

of the community. This research -linking whenever . . . :

. L. . - Wl olibdly Sl LIS Ly ) - el
possible to contemporary applications- included an ST e Ay S e e
introduction and three requirements. -Vl cspd) Jall Capadl iUl (mla £y cadis

The first requirement: introducing the charitable

work, revealing all the authentic hadiths contained Slazied Py gl mlly L Olllan ady o A 3 30l

therein, and it consists of two demands. NSV UR VA PRSP [ SV POV IPUE PRE L I SR I IO P C R VO |
The second requirement: the methods of investing L ) .
and expanding charitable work in the Prophetic Sunnah, Al 3 Sl 3ledl o 53 G U ple Jd2 railh (2
and it consists of nine demands. R ady caazl Bad (3 Laily (opd b ey Ol 8yl
The third requirement: a general analysis of the 2 et et 3 W ) el S oL

above-mentioned models in the Prophetic Sunnah to s

reveal the methods of charity and its impact on the 1) | e e 12t . .. ;
: - - . Load) YL T s BB esd dSan U
development of society, which consists of five demands. e a0l g : i 7

The problem of this research is that the development of HEN Ed & ety dylaad d}’ oF ol pikiey
fields of philanthropy requires searching for methods to
invest and develop them, so that their bidding cycle
expands, and covers the widest field possible. Hence ) ol jpolar 2Bl L tlagl e el e e o )
came this research to answer several questions, the most
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prominent of these questions are: = ey e B o - G OIS Tl 221 B o lesnly
-How to develop and invest charitable work throughout Cpbl ford) mylive me falaz
the Prophetic Sunnah? . . o & @ ]
-How The Prophet peace be upon him dealt with the Sl gl e O (Ol B gad ) ol Ous
projects of the charitable work? by s b | S b Jem ekl 2201 3 5, L

Therefore, the aim of the research was to achieve several P S ool i B o Bl 2l o
goals, the most prominent of these goals was to know ezl 3 gy Al DU

what was mentioned in the Prophetic Sunnah about the

R . ) . doa \:u.i. ,ius; S | a .
methods of developing charitable work, employing and e o8 AN gl e a5 S e

directing the suitable energies in its investment. el 3 S, b Joll sl Lezlies 29t 221 plazal
Accordingly, the research has achieved many important T iy e .
results, the most prominent of which are: Revealing the P iy S5 ] Gl B By bl )

interest of the Prophetic Sunnah and its wide interest in asgull UV Ly bl aslsl Jody (o) fonll allaey
charitable work in order of calling people for it, and the s e » o /&.L
preaching of the Prophetic Sunnah to the development L Ble Ol pl el OF LS el 2le ) ALISH

of ways and manifestations of charitable work and the tlaw Skl D iges pold (3 aetd &l Blugdl U dd)
coverage of its different kinds, and opening up the e S el By 5 et S P e

varied and integrated horizons of community care. Jondl L ol gl 3l o a3 oally of ale il 3N
Thus, the research has also clearly highlighted the great )

interest of the Prophetic Sunnah in methods that
contribute to the development of charitable work,
whether it is related to its people, to the work itself or to
the environment in which charitable work is made
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The Manifestations of the Creative Text in the Light of the Critical Concepts
of Contemporary Poets: Nizar Qabbani as a Model

*Dr. Sawsan Ragab Hassan

Abstract
This research dealt with the features of

critical awareness of Nizar Qabbani, and how
it is consistent with his creative textual
practices, in order to reveal the poet's critical
capabilities on the levels of technique and
content. The research also reveals the extent
to which the poet's critical judgments are
theoretically and practically matched.The
study posed a number of pivotal questions
forming the core of the research and its
problems, the answers of which were evident
throughout its topic.The research consisted of
an introduction, two sections and a
conclusion. The first section dealt with the
most important issues and critical terms
which were theoretically presented by the
poet. The second section discussed the status
of Nizar Qabbani as a critic of his own poems
that he believed represented the peak of his
artistic maturity, revealing his critical ability,
and the extent of its depth and objectivity.
Finally came the conclusion to include the
most important results of the research as well
as a list of sources and references which are

arranged in an alphabetical order.

DAssociate Professor of Literature and Criticism,
University of Tabuk, Saudi Arabia
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Argumentation techniques in the biography of Abbas Mahmoud Al Akkad
Pragmatic Approach

Dr. Fawzi Ali Ali Sweileh

Abstract

This paper deals with the concerns of
human self and its image in the narrative
books (in the different concerns of life).
The book (1) is one of the books in which
the well-known writer Abbas Mahmoud
Al Akkad wrote his autobiography,
according to the specifications of the
argumentative theory. Such theory implies
conditions and rules which make us
convinced that what Al Akkad cared about
in this book does not deviate from the
stylistic modification in expression and
photography. Here, we mean the
argumentative dimension dominated his
life. By his style, he adjusted from
monitoring all events to selecting some of
them, and selecting or focusing on some
events is an argumentative method to
achieve influence and persuasion in the
reader. This research aims to focus on the
argumentative techniques which present
the events and attitudes of Al Akkad. The
research consists of two directions: the
first is the elements of argumentation and
its methods. The second is concerned with
revealing the argumentation mirrors of
reality. The aim behind all of this serves
the method and narrative writing.

Key words: argumentation techniques,
biography, Al  Akkad, principles,
mechanisms, mirrors
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