[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

[ DOR: 20.1001.1.27170632.1400.14.2.3.2 ]

et el e
\foe bL"«.vJ.U Y GJLQ.M:" N 09
b= ISSN 2717-0632 (55 2SIV ISSN 2716-9804

Pseudomonas sp. strain P3-57 3 Amycolatopsis sp. strain 1119 4 3w 95 2,18 L35

SB35 Somer  LOT S6 5 LOT 1l 028 gy 2 5 JL (g5l S8 s

@20,1001.1.27170632,1400.14.2.3.2
Y V.
w;ﬁbﬂj 6J~w‘;\9ad\sjﬁ:°;\9j>an
Ol 01 a1 oKl iy ke adSCls (85 3m 5, 5m 0,8 (5550 s Son L)) el IS ast gl 2505 =)
Ol D1 d o I olStsls ¢ s 5 p ko 0aSl3 (55 T 5m 5 Som 05,5 8330 gms Sn Ll =Y
&):-‘T (i Ol Ol 6555l (65855 o °K*i-°’}}i (29,50 S35 5SS s i ( ALS lis (ol LIl ulis s Y

Ol S «s3osleS sy s
a.mohammadi(@alzahra.ac.ir
ASORI AR IR USRI SRVRS 7A ST IR

FA-¥F aois

ouS>

3 eiS e o pih ol b sl 5 e Ol 3l Cucumis sativus e b b e Sl
LS sl 5 sy il J=le 05 alesd lasss 5l s Shae 2158l (ol OLbalS syls 58 gladlsS
S e S S 5l ealinal a5l o SLtpgos S s G Jaome Sl 03,55 o8 g 45 IS e el
SR sl 05 5 e CdS S o se Llg e S Lguv**glf)l}&dswkbﬁo})&& L
S 5 ,Se Conex s Pseudomonas sp. strain P3-57 5 Amycolatopsis sp. strain 1119 L SU 4 4 93
VWA 5 P3-57 (slaa o 5l eslinl (285 13 s 2550 5l (s)lasd SIS )3 Jpeae SodS 5 A5 Ol
slle Sl 53 a0 S asie Jpame S aliol A deps Y YU G e s Sles il Zels
iy oo I s aS sl DL Wd )y S e (68U latal oo oy il Jsame SIS 500 (695 5
53 35 e i8S B Slar )8 Oliaa VWV s 35 e 0308 Wiy 555 2 PRST 5 Culipil &) s,
055 55 h e il o e P3ST (S L sl S |y Uagg 5L slaad 5 55 1y deasss
s 5 G s 5| ablons &y SLLE SS Ll5 e i 53 Ungs S ol Sl sl A enilS 1 S
S ST sladle s il 5,5l o

s (ol BLS 0 gl 5208 A5 S e (Glacs L oyl sil (8 S ¢y 7Yl g bS50

bl


http://dorl.net/dor/20.1001.1.27170632.1400.14.2.3.2
https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.2.3.2
http://journalofbiosafety.ir/article-1-425-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

[ DOR: 20.1001.1.27170632.1400.14.2.3.2 ]

"\\‘~~ bb,w,:u A aJw NY [PEL) ‘;;:'w-,’,). d‘“‘.’.‘ d’.u"

Sl b ple 2= 5 e G e ol
Kaur et al. ) cul Hlol anv 55 laslulaln
.(2008

o A tege SLE 05 S Zoner
sole a3 e sl JB S cll S
03 &3P Ol s e Sl ol lde
a5l Sn e bl )l S
A o s S 03 5 L Ol e S
DS S CedS o sl IR Ol pe
545 3l eslewl .(Hofman et al. 2003) s,
PGPR) i, S e slas SL sl oo
> s (plant growth-promoting rhizobacteria
5 edd J s iyl 5 SUs Slitlo s g
5 b 255 O e 3l S0 LgLA;;j_ﬂ
Ll dalz Bla> sl 0lalS olan
.(Gopalakrishnan et al. 2015)

shy LS YooYy Jlw o a.x,.l:rleu'\ adlae SO
slass Streptomyces glaas s = 25 L 4 S
Aess 03 sy e o oiS LB gle oIS
e 5 Sl 4Bl 1581 glaads il oLS
Smse slag L p s Sl Bl Se L IT20 w5
sldas a8 Shs w53 L i gy, SLE
L ol b Sslis oS LG 555U gla IS

.(Abbasi et al. 2021b) il J =8

Yy

4o

DLl e w5y 5l s i S 5 00
e b s 5L Ol ol 5 5 s e LSS5
GAlr e oS 31 (Cucumis sativus ols
Ll i e opom 3 |y ape Lo 5 ol
.(Murad et al. 2016) LS ..

slobds L cis e sdS gladla s
VT (DN PN TRPR I I
ol 1y S siS las b8 Jyamms o i
sler oslis VL0 Sla,1E alul Ly 553 e
(Soaslis VL slasleD) ol ol g5,slis
IRAY Ch“ QYA Ol ot (g5, slisSsles ool
Gl il 58 Il s 0l ol 5 lalslS L
PYer 5l eiS s sbaillS mhe 4S5k
L s ,La VEr s a1 s ,LeSa
Alipour Kafi et al. ) | a3l o153l ATy
.(2021a

Ol 53 5Lt 50 Opmken ¥ 51 i AL
Sl OhlasdS dla a5 555 o Clils
CetS Sy 9 el (S gl 5 pg
23 et lassS 5l eis b 4 J s
g It R W S P L
Slaesls ol 5l eslizal a8 s eslizal Lasb

o0} V—“)—’ (Cm ) .1:.:>ul oJLSaJ)ﬂ_} oA p


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.2.3.2
http://journalofbiosafety.ir/article-1-425-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

[ DOR: 20.1001.1.27170632.1400.14.2.3.2 ]

" Pseudomonas sp. strain P3-57 5 Amycolatopsis sp. strain 1119 & gw 33 21,5 oL, O, K 5 5 Jo'

Golms WS 3 1, 0T s Shes 503 S 5Ll
ol S sl plas gl @ S ey p LS
soeals Gl Y Ul J a5 Slas 4 5
S U3 e 3, Shes 3 5o ULS s w
o T e T ERT31* R E
Slpe s sbisal sy YU il lls Ls
Alipour Kafi et al. ) ol 35,8 SO
.(2021b
pf s S 5l age i Pseudomonas
sy Uy s G e
5 S VFF 0 SU oS s L iS5 L LS
BEIRCII R V- W e S [PV SV I )
op ydss Pseudomonas i (ajf s SL e
Burd et al. ) 5,05 15 edd sLuls 45,8 slaws
Pseudomonas sp. strain P3-57 ¢ =L (2000
3 bl YA Jl 55 0 5 655 w5
Zare et) Li ) p Ol Gl S e sls Si
Beg Yo Jlw s 85U ol Gal. 2019
Sl ol SlS s UL 5 SIS Sy e
Alipour Kafi et al. ) &3 5 ;1,5 L 05,4
.(2021a
sl o8 13 0L Jia st ol 3l ol e
AL TN plesd 558 ol en 4 g 0l

e 2ol 0o sl e IS S ady el

ry

Sz ae=l 5o Al S e slag SSL
Salize LS 5 5l L 5 es s Swp Sl
s ey e by 0L alS
SUls 05 i LUl uwlf)\,;\y
L0 5 3leal3T (gl Sime Slind |~
P P N e R Y
5 a3l 1 Ladsse s 5 5 58 LSS
A, e a2l sl Ol e b Al
02 S Sl a5 ol 1 LS g
.(Burd et al. 2000a) Lwss sl |, OLLS
o3l gl 4y Amycolatopsis oo sl_2¢|
sla ,SL as w,ls Glas Pseudonocardiaceae
RN NS TN
Slas couleas glulls sl 51,8 05
G ek e L Sl gla b
old Sl SlalS iy 5 S el
e S3uslAS 5 e ol Sl Lol
Je 5o LU sl sl ol sdlis wslis o5
St 3l Amycolatopsis sp. BCA-696 Y+ \#
Sy S e oLl 5 A o 5550 (6 s 3
b o S o 5 35 Sy s O

.(Gopalakrishnan et al. 2015)

s OLLSen 5 LS 4y Lo YaYY JL s

&3 ae 50 5l |y Amycolatopsis strain 1119


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.2.3.2
http://journalofbiosafety.ir/article-1-425-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

[ DOR: 20.1001.1.27170632.1400.14.2.3.2 ]

"\\‘~~ bb,w,:u A aJw NY [PEL) ‘;;:'w-,’,). d‘“‘.’.‘ d’.u"

Gy 33 ol S ) ol SRS 5 L
S350 s oS5y s Sn A e 2
s o 6,146 (ABRIICC) 0 ol (55,55LaS

Amycolatopsis. strain g S, &S <l -
Glucose-Yeast ) GYM c_iS L. 31 1119
Kampfer et al. ) (extract-malt extract-Agar
Pseudomonas sp. ¢ S oiS gl 5 (1991
nutrient ) NB ¢ i8S L > ;! strain P3-57
L% eslazul (broth

S S ) e Ko il b g 1
s wlsl bondl clS b 1) e 00 4
YA sles L 5L Sl 5 5as am Sde 4
s 53 5 V0 Se e L e a0
A el OIS (rpm)

o gl Do sea P3-5T w0 Y se
osliul b (6,80 slad sl o5 i il &) 50
fd (4235 Ve Ol 4 #rovrpm) 5 mla )
(NaCl 78/+) (35 5258 p o il oo T L 5
s Sl esliul L e A b glss Ll
OD e sls 7o e J b o3 jre b s Sl
A G, Y B S35 g b s

sladsw O s 0¥ 50 b sl
ag Freerpm) gy Bl leslinal by oSG

rﬁ”f‘zﬁjd—lﬁﬂo. )J}\.,\_?(A_E.:.;J\' [GEN W

Y¥

s oge Ol 5 nb e il L oS Sl
ol kS 5o s 0l L OLLS LS
LN gz 3 Sdae  solsbas 6 L

s Ad,y S slag SUL LLals s S|
53 cilie OLalS 5 Slas o Lol 26 o
sa S o8 aslhs et a4 addS sladl
odd phime 5 Y L Csllae plae s
By S5 6l eSSl Sliios Ll el
OLLS Jivsns 53 as a5 ol ol
ol ok plol L

S amlin 5 bl adlae ol plat 51 s
Cmmazr 2 YWV 3 P3-57 W) S s 45 5w 30
LS L Lol by, e Sos sl S (2,5
resdhe ol o3 (golnd WIS Ll 2 s L
boogeddadys Jls cds 5 g Ol ol
Loaslis 53 Laasw opl L sles cos OLALS

RO O BBV SR

b 9y 9310
5 o 46
S 2l Sh w5 PSU Sagis pl oo
5 (Zare et al. 2019) 0l,LCan SBE Loy
Alipour Kafi et al. ) ol,Ken 5 LS ;45 Ao

&L—J.AS 9 JJ_QLA& » 34 oL 6)[..»:\.)\;- (2021b


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.2.3.2
http://journalofbiosafety.ir/article-1-425-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

[ DOR: 20.1001.1.27170632.1400.14.2.3.2 ]

" Pseudomonas sp. strain P3-57 5 Amycolatopsis sp. strain 1119 & gw 33 21,5 oL, O, K 5 5 Jo'

G Sl A Ay loys ol 5 S L
B 6L sl bl 1 F AN
Sl A ws, S sl o3 slesss ol
SALL Ll 05 OLSS) oo, ¥ s J 28

A a S L s

(09) & hos (2b 351
wle K& dab o Gl cldls ey dls
2 d e 555 ¥ Sleg dlob L L e 5L
Jlozms o3l ,= L e & i i)
wale G 3 Ss Olgee 5 Ol 5 iy A

gl
Gae ¥ 51,50 2 5D osme A slad s 5
23 5ol Sl bl slaad s oo
b esls Sl s O ae HLSG sboli,
R prRe pais Jb s glaas Ll
BT & Yo 5 oSl 8 e 5l sder 5o S50
e gl As v 5 OS5l
5 S S gl il e s i
Sges (V Jsdx) ) CodS wslidw p 055

.(Motamedi et al. 2018) .z

Yo

oS YVO a5 Ol Josiel S35t
Chl i bl s s 0Ll L il e
(CFU) IS 1K amls V7 ssam 55 658t

Al el e p S s o

Sl s

o ollS SO s Ol (5 Sl cis
oo e sl 53wl e VYO ol
el Ol e sLlslr Jtse wls Sl ol
CoiS b aw b3 Ol Ol Okl s
el (A Gals sl 5 AV 3L

Jsmmne Jlss L Gillas LawSlslS i oy
G35 ed gy Sl 258 5l eslial Ly ailae
s slas S sl eslanad Solol L esblel
A Gk s (NPK 51 eslinal) Jsene s, Golas
p s 3l e3lial A plol aSllS alisyls
oleas8 s bl s 5L plee iSCsT
Sl b s plnil o seme S 5alS
el Boliad als slassly -~ b o) soa
sy a5 GLSS) e, ¥ s sles a5 S
A el g Ve el

il o SLL oj ) Conn slalis Hlas
sdioslel wpel 5l 4 23S el s onl @


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.2.3.2
http://journalofbiosafety.ir/article-1-425-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

[ DOR: 20.1001.1.27170632.1400.14.2.3.2 ]

"\\‘~~ bb,w,:t{ A aJw NY [PEL) ‘;;:'w-,’,). g;.‘“‘:‘ d’.u"

(&3

= Ul sl OB S eSS a4 sdsadl) aaliin y —Y Jgae

Al sl ) Sl o 280 0 5 Slitel o 2eST ) aS(g ) sbay cdrs Slaal L G5 S 0 BN Gl s slaslas 51K s 4 Uik

S Sk L

By S35

Sl b - ga5 0l
|

N

p— 3 adds Y Ol 4 Olakd ol LA
5 ags Sl JU e g s S5 Ll
Actinomycetes  —olat| LS e 59, 5
Sl S A5y Pseudomonas (NA) 5 (GYM)
o gmoin Laals ) bag iSL OddosidS cu)
Aoy polatl glacilS b g5, » ol

.(Bonaldi et al. 2015; Himaman et al. 2016)

2ot B (2B 5 (2L FTL curer e

S g3 &
sl slal s & 55 0 LSS a5l
G306 S Sl eslial U Lawp gl Sbe s
3l A 03 LS T 6 el gl
OLLI S 5l 536 aw daady; 0ad oLl
Al el (Saetl S SO E s aly
S SO b S 0 e Ay S
a8 s s LSS G Ol 5 OIS
sl s BB s s = LSS

oS S e s Jixs NN

Ye

W)y & e (5 5L Rl (S 097 ()
Ol ol L s Ol 5edS s 0 10
Vo bl gl glaad ) win, 5 oSt
(pH=#) 1=l lams oo o YO U (g 20 il
e A A e 53 ) e S S S
i CT L Yt e IS s Uy e
Vo St e A ESOT 5 e 4w bzl
L 38955 o 5 GG Ogpmilim o )3 4l
i esls 51,5 ) e 8 53 Vo7 L ), CFU
Ok el Gosd s prm 1 Al 5ol 6l
s S amel g e s s eslinad (g St
Sl w4 bae sbes 5 Lo s S axsldS

A S 13 ada
Laaly) dag msSLodd Sobphil pn) sl
C S ger b b (g 5tncd a8 0 55 51 g
i D e IV J BB LAY
s iSO il ke O L e e a
e b ol Gt 45 0 SO e baady

s (6 fn Sl ¥ Dlalad b el (55 b


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.2.3.2
http://journalofbiosafety.ir/article-1-425-en.html

[ Downloaded from journalofbiosafety.ir on 2025-12-24 ]

[ DOR: 20.1001.1.27170632.1400.14.2.3.2 ]

" Pseudomonas sp. strain P3-57 5 Amycolatopsis sp. strain 1119 & gw 33 21,5 oL, O, K 5 5 Jo'

il el VIV 5 P3-5T ol eslin
Sl Ll s Aoy T ¥ U s Say s Shes
Salime J 28 b g lis 53 P3-57 a5 5> Sles
Gillas P3-57 w5 jlas 5l Jol> mls 350
Jlw s aS 550 0L 5 Cola—5,U 5 =k
PGPR  J sz 3l oslinal 45 5,8 5,155 Y04
s> b Bayer CropScience S & BioYield®
Joils 5 Shas (ol e 6 s Jlgme Il
Boutard-Hunt ) 316 a e 5 Jul, 5 5>
e W 45w L L (Caroline, 2009
ol SIS s L 5 S S e bu g
Slsbe il s g a3 3515 oLssl s, L
s Ll ol o st sdalie 3 Shos

Alipour Kafi et al. ) cuils cinles JJ aJlas

a
b I

5 e s e V0 L il 05506 4 el
Ol i il S35 p e A e & e
Vo S Ol s 3l 0,06 05 BLS|
Cdy G A eals S35 SLSKN Sl s 4
Lo S Lislad gl b g 1o —F 23, G
Lo 5l Laz B kel 6l 5 TSA L

s O, SV eble s gl s eslasl PDA

REPER SN INCRI SRS

S Shos Ol 30
Slass o 51l VY 055 g yezme SLe
ols DL ) S s aale U s Shas Oy
Lol sbaw p ol s Shae ol o
e Sl J,mS L aslie 5o VA b 5

A s Shas Ol il il Cor g 5 Sl (6ol

.(2021b
6
5
~ 4 b
E
[=]
(=]
g3
s
= 2
1
0
co”ffw

KA L bleds jasde G- G LaS a0 i .

P3-5; 119

st aale K3 Shae 3 PGPR glag sSU 51 Sl sas =Y K3

APL0.05) Kyl G5 gama oslis

Yv


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.2.3.2
http://journalofbiosafety.ir/article-1-425-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

[ DOR: 20.1001.1.27170632.1400.14.2.3.2 ]

"\\‘~~ bb,w,:t{ A aJw NY [PEL) ‘;;:'w-,’,). g;.‘“‘:‘ d’.u"

sl s ol 28 &8 SLS 5) Z-3-Hexenal
Ly S e s b olS S Sbey (Wsls 030 5 5
35 e odd HL ol Trichoderma atrovirid
Nawrocka et) coul asl ol J s b anslis
lre s a5 Ll ys O, 5 i, (al. 2018
33 JIPGPR laas 5o L sl o) Cle
s AL ckle (Bacillus 5 Pseudomonas .o
Sr pmb 5 oS 5 Lol 15 ols 5
A8 Slapian Lo 0 S plae e 4 o

Reche et al. ) Jo,ls cdeS o diy Jsanae

> 2L
JUEE S PV S TGN G DG <] BN
sl Ll Y IS 55 0ges] cpl sasanSeS
P3-57 5lzel 5335 o sdalin 4S5, hiles ool
S 4 Sl (hamin 3550 glaag S i 53
cser 535 5 BT (b el 2k
gy oals y SL e x iy S S0 s
Gy o=l bedd Hlad gladiped po sl (B
aS glasdlas 55 50 WIVA 5 Jus 5l i 0

S A el LS > 4 Y rt_?u'l\"\/\ JL

.(2019 s Beta-cyclocitral J—cls L= )l;_'e oS s
Control
Pram U5
46
a5
Conirol . I Coatrol
12 Pk BT P3-57 33 »
ﬁ A 36
Y7 34
T AN 32
10 30
. Control Iy
ap § 42 oA s A
~—\ 0 _
1119 P3-57 38 . 1119 P3-57
a6/
A
Coatrol - A .
2 g3y 1 P3-57 Soatrol AT 4y
44" 39 .
43 39
42 38 s
41 Control . 38
40 ' 42 e 37
40
/ B 4) 33 !
1119 P3-57 36 1119 ’ “P3-57
3
1119 P3-57

S opee CudS e jasli 0 VNV 5 P3-3T glady s 5L e L5l Sl e Y JSKS

YA


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.2.3.2
http://journalofbiosafety.ir/article-1-425-en.html

[ Downloaded from journalofbiosafety.ir on 2025-12-24 ]

[ DOR: 20.1001.1.27170632.1400.14.2.3.2 ]

"' Pseudomonas sp. strain P3-57 5 Amycolatopsis sp. strain 1119 o 93 2L S, O, Jﬁ:g\;"

AMT@JQ@UJ.MsaL?J‘%L;))ﬁw
T (S S [ I I O PP S Y e | S
O bl LUl el Amycolatopsis

CL‘NL}_ALS&F‘-}‘W:}JJ‘J‘)Q)O}):

iy 053 31T Sl 355 p o caly)
S S el s S e IS O
s 3 S Jls (1 F JK2) it ealin
KL P3-5T (6 SL L el =iy slayds

LSS edalise ‘_;-JS

N "\;-"’"“*-'i:

P3-57 Control

ST Sl el Cwrog ()

0o Layde o 8 518 Sl atis SO clsdS 5l e
S A edalin 5 e3) wlg Loyl Lol Lo
Sl S L eddmdls Glasds ey Jsb s,
Laol g ks i, bl el J 8 51z, PGPR
(X JS) ol 03,85 Ty (5 i

Lol e dls Sl aly )y SLBI s e
Adedns IS s, (0 F SK8) P3-5T 4 s
o Sl eaday SLbE LIS edaline 51y

ARRRN jP3-37 L;Lﬁd.i).«:tfé.l.i C:.;.l: )j..l..v .L..f.) -y J.So:v


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.2.3.2
http://journalofbiosafety.ir/article-1-425-en.html

[ Downloaded from journalofbiosafety.ir on 2025-12-24 ]

[ DOR: 20.1001.1.27170632.1400.14.2.3.2 ]

"\*" &l:...gU Y BJM NY [PEL) GM} gf.‘“f-‘ 4".?.56"

alyy 53 6L haal e g ey s - SKS

J.J) (uC,....ZSJa.:::A S0 1 (uzja.w J—,{J-:Wl)‘ m{)\\\% Aiyba.)w? c:.ilﬁ Lf..i) ul}-l; QL&};aﬂ C,\..Ls(uj\

P3-57 ay s L odimails jLs aly, SIL1 55 Pseudomonas s\s oIS

aaJles 5 .(Chin-A-Woeng et al. 1997) .
sl 5 YN Jle s el 2ol sl
B Ch—“ 4> Pseudomonas sp. DSMZ 13134
Ol S50 b aiy;y anly 5l ety lacnd ol
Buddrus-Schiemann et al. ) La_d sdalis
(2010
Pseudomonas 4 3w o ¥ JSCo 4 a5 L
b sl o 53 O sl 2l UL Sp. P3-57
ok s SUsSt slael (IS bey coils
bl &) o oa g ls Glos 1S Sk
g e Sb iy 53 edde S oa
53 Laol (gl S el S0 Ol ey
3 aion o3 edes b 4 OIS JE cas
Sl sl s s 1l Ble (Ll slacsly
Ol Sisdsimd 5 S5 5050 53 S AL

.(Vurukonda et al. 2018) Ly & od 355

S Proradix® (55l ol Lo J s
Pseudomonas sp. DSMZ ¢~ G)BJ\_JE
Jsame e oS 0 5 SleSbl Gb ool 13134
Sourcon-Padena GmbH (Tiibingen, Germany)
ol_:fc\di..i)cL.ﬂja 45 =l (&, Co. KG
St il K b Yozl 5 555 s 05008
Eol iy S e D1 5 olS et 2lis
Jmame (ml imen 35 00 do) e L
SLe shigoban Jolse Comar oS e
NCCHNS PPN W D PU S N S S
Pseudomonas la—w s ainy O sl 5008 555 0
w5 8 515 aalas 555e o3L5 sleiasn o
.(Lugtenberg et al. 2001) <!
VA4V Jlw s el delasl Jassy S 53
G il 658 5 @S| Ol kS

ui)l}_f Pseudomonas fluorescens WCS365


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.2.3.2
http://journalofbiosafety.ir/article-1-425-en.html

[ Downloaded from journalofbiosafety.ir on 2025-12-24 ]

[ DOR: 20.1001.1.27170632.1400.14.2.3.2 ]

"' Pseudomonas sp. strain P3-57 3 Amycolatopsis sp. strain 1119 &4 sw 35 21,18 5b5,1 O)SKen 5 50 Jo"

o Ll o ali i,l_i TSA 4 PDA
S0 = IV (0 JS2) Laesls 3Ll
J=B Gl i1 SKn o Cma Ol
CLBIS B s, S 3 3pmge SiAS
10 o 53 d S Ly 0T Bdastl aS s sbas
Cmrorr 50 ) 4SS S50 4 05 ol
5 Bl L S s s pe oS LB glag s
Lol als 2alS | S LG L g 55U sl
Crex il e 8 P3-5T (g S
TSA 5 PDA Leme 55,5 5 03,8 Ay sla S

LA

<
7 a
S 6.8
w
vy b
‘é- 6.6
o 64
K. c
5 6.2
S 6
[-=]
o 5.8
-l
5 5.6
5.4
control 1119 P3-37

log 10 Fungi CFU/g soil

slag st o) 2Ly s olallb.
oLz 1) culbsdst gla ;S5 len Ly s 5!
LU ol i oldlas ol 51 & 0 e e
i Jem e el Ol G5 o
Gl opl SOLES oS s e OLES 05 6 5 0l
s b cod sl gla pSUpst L oS
Sl 0diS sl Sl el ge Olgiea 1114
w8 b s alS sbsslen 5 BT J xS
P
S Caro 30 Ol gkl (W) p

shias sy 05wl sSSI 51 s 530 Llexr

Lo g5 02,8 b Gl S

<l
5.4 a
a
5.2
5 b
4.8
4.6
4.4
4.2
4
3.8
control 1119 P3-37

Sy S 3 350 28 LB glag xSL (o bz b (W Cpmazr 5 VWA 5 P3-37 glag, oo 50 -0 K2

| CJ}U.ZA JJLS L»P <0.05 Cla../ BE CJ}L.L‘.A ‘—:’}J" L; ol uai;:.ﬁ JigLE.e .)L:D'-

ol 58 5 Paenibacillus x> Cones jSalS L
Araujo etal. ) 555 o e slag SL L

S ol ol I 502019

f

)‘ oalewl oS ol sl U';’J‘JJ/ ;)U“—’
o s Sobem ew s sAiS S Streptomyces

i pams S bl 5 e S olS IS, Bl


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.2.3.2
http://journalofbiosafety.ir/article-1-425-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

[ DOR: 20.1001.1.27170632.1400.14.2.3.2 ]

"\\‘~~ bb,w,:u A aJw NY [PEL) ‘;;:'w-,’,). d‘“‘.’.‘ d’.u"

Al JoS s eSS 5 Laylpl sl eslizal L
Abbasi et al. ) s,ls &y ,—0 WSl
(2021a

b2 s Ly osen Lb Oldlas 6K
O b 33 5 s Y b Ol S
Gpideol= 5 JTslge b 5l S Sls gas
S el dmy w81 S S e s,
ol B o e B S e slags S Sl eslind
Sl adse s onl bl Lps Sole Jalse
Sybar g Ol kb«

51 el Cs EE bl paods b
adllas 5,50 Ay S e o SL s o)
2 dyame oS Lo P Sl c e
L osss pab 5 Jlae 5 Luad L ol SIS
s La L ol Sl esli ) Ba i s g
S e S SL 5 s slas S A5 Cas
AT ,8) soslibean s Sl eslial L alS 1,
S Wl e (O galile b L s s
o pbies 5 G e Sl lable 4 SLLS

A8 ST gbadle js b sl

¥y

3l g g S YN Jl s 01 iy
B. Bacillus cereus) »sLS Ai; S e & g
Solews S o ¢l o |, (Serratia sp 5 subtilis
(phytophthora blight) I, s Sa vy
Eoms e e BLIOL 4 e a8 A5 8 ealin
slag SL sl = o S5 s obes
.(Zhang et al. 2019) & SL= ;5 55 > 40
s S Jalge shestaad b LS oldlas
St slag 8L e oy oS 2l 0L
Nt slaben @S e 03 g SB
Wang et al. 2017; Yuan ) s,l> SL= éu@&
(et al. 2017
P35 5N s 36 e s
Sl S B cla e ilS )l Koo Coner
G Sb s Sen 55l S e 50 SIS
sloul 5l cnilon 5 (S =y Ko G

359 a oy

X ‘C)Jl

uﬁyﬂ:‘@ Cyﬂ}» d‘i‘ Sy 3 J—?L}—:—A& oldlas


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.2.3.2
http://journalofbiosafety.ir/article-1-425-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

[ DOR: 20.1001.1.27170632.1400.14.2.3.2 ]

" Pseudomonas sp. strain P3-57 5 Amycolatopsis sp. strain 1119 & gw 33 21,5 oL, O, K 5 5 Jo'

References &Uo w48

Abbasi S, Safaie N, Sadeghi A. 2021a. Next generation sequencing and its application in the study of
microbiome in plant diseases suppressive soils. Journal of Biosafety. 14(1): 1-12. (In Farsi with English
abstract).

Abbasi S, Spor A, Sadeghi A, Safaie N. 2021b. Streptomyces strains modulate dynamics of soil
bacterial communities and their efficacy in disease suppression caused by Phytophthora capsici.
Scientific Reports. 11(1): 1-14. (In Farsi with English abstract).

Alipour Kafi S, Arabhosseini S, Karimi E, Koobaz P, Mohammadi A, Sadeghi A. 2021a.
Pseudomonas putida P3-57 induces cucumber (Cucumis sativus L.) defense responses and improves fruit
quality characteristics under commercial greenhouse conditions. Scientia Horticulturae. 280: 109942.
Alipour Kafi S, Karimi E, Akhlaghi M, Amini Z, Mohammadi A, Sadeghi A. 2021b. Isolation and
identification of Amycolatopsis sp. strain 1119 with potential to improve cucumber fruit yield and induce
plant defense responses in commercial greenhouse. Plant and Soil (in press).

Araujo R, Dunlap C, Barnett S, Franco CMM. 2019. Decoding wheat endosphere—rhizosphere
microbiomes in Rhizoctonia solani—infested soils challenged by Streptomyces biocontrol agents. Frontiers
in Plant Science, 10(1038).

Bonaldi M, Chen X, Kunova A, Pizzatti C, Saracchi M, Cortesi P. 2015. Colonization of lettuce
rhizosphere and roots by tagged Streptomyces. Front Microbiol. 6: 25.

Boutard-Hunt C, Smart CD, Thaler J, Nault BA. 2009. Impact of plant growth-promoting
rhizobacteria and natural enemies on Myzus persicae (Hemiptera: Aphididae) infestations in pepper.
Journal of Economic Entomology. 102(6): 2183-2191.

Buddrus-Schiemann K, Schmid M, Schreiner K, Welzl G, Hartmann AJ. 2010. Root colonization by
Pseudomonas sp. DSMZ 13134 and impact on the indigenous rhizosphere bacterial community of barley.
Microb Ecol. 60(2): 381-393.

Burd GI, Dixon DG, Glick BR. 2000. Plant growth-promoting bacteria that decrease heavy metal
toxicity in plants. Canadian Journal of Microbiology. 46(3): 237-245.

Chin-A-Woeng TFC, de Priester W, van der Bij AJ, Lugtenberg BJJ. 1997. Description of the
colonization of a gnotobiotic tomato rhizosphere by Pseudomonas fluorescens biocontrol strain WCS365,
using scanning electron microscopy. APS Journal. 10(1): 79-86.

Gopalakrishnan S, Sathya A, Vijayabharathi R, Varshney RK, Gowda CL, Krishnamurthy L.
2015. Plant growth promoting rhizobia: challenges and opportunities. 3 Biotech. 5(4): 355-377.
Himaman W, Thamchaipenet A, Pathom-aree W, Duangmal K. 2016. Actinomycetes from
Eucalyptus and their biological activities for controlling Eucalyptus leaf and shoot blight. Microbiological
Research. 188: 42-52.

Hofman J, Bezchlebova J, Dusek L, Dolezal Lk, Holoubek I, Andél P, Ansorgova A, Maly S. 2003.
Novel approach to monitoring of the soil biological quality. Environment International. 28(8): 771-778.
Kimpfer P, Kroppenstedt RM, Dott W. 1991. A numerical classification of the genera Streptomyces
and Streptoverticillium using miniaturized physiological tests. Microbiology. 137(8): 1831-1891.

Kaur K, Goyal S, Kapoor KK. 2008. Impact of organic fertilizers with and without chemical fertilizers
on soil chemical properties and the establishment of nitrogen-fixing bacteria in the rhizosphere. Microbes
and Environments. 23(4): 313-316.

Lugtenberg BJ, Dekkers L, Bloemberg GV. 2001. Molecular determinants of rhizosphere colonization
by Pseudomonas. Annu Rev Phytopathol. 39(1): 461-490.

Motamedi E, Nasiri J, Malidarreh TR, Kalantari S, Naghavi MR, Safari M. 2018. Performance of
carnauba wax-nanoclay emulsion coatings on postharvest quality of ‘Valencia’orange fruit. Scientia
Horticulturae. 240: 170-178.

Murad H, Nyc M. 2016. Evaluating the potential benefits of cucumbers for improved health and skin
care. Journal of Aging Research and Clinical Practice: 5(3). 139-141.

Nawrocka J, Malolepsza U, Szymczak K, Szczech MJP. 2018. Involvement of metabolic components,
volatile compounds, PR proteins, and mechanical strengthening in multilayer protection of cucumber
plants against Rhizoctonia solani activated by Trichoderma atroviride TRS25. Protoplasma. 255(1): 359-
373.

¥


https://dor.isc.ac/dor/20.1001.1.27170632.1400.14.2.3.2
http://journalofbiosafety.ir/article-1-425-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-24 ]

[ DOR: 20.1001.1.27170632.1400.14.2.3.2 ]

"\\‘~~ bb,w,:t{ A aJLa..z NY [PEL) ‘;;:'w-,’,). &‘“‘.’.‘ d’.u"

Reche J, Herniandez F, Almansa M, Carbonell-Barrachina A, Legua P, Amoros A. 2019. Effects of
organic and conventional farming on the physicochemical and functional properties of jujube fruit. LWT.
99: 438-444.

Vurukonda SSKP, Giovanardi D, Stefani E. 2018. Plant growth promoting and biocontrol activity of
Streptomyces spp. as endophytes. Int J Mol Sci. 19(4): 952.

Wang R, Zhang H, Sun L, Qi G, Chen S, Zhao X. 2017. Microbial community composition is related
to soil biological and chemical properties and bacterial wilt outbreak. Scientific Reports. 7(1): 1-10.

Yuan J, Sha Zm, Hassani D, Zhao Z, Cao Lk. 2017. Assessing environmental impacts of organic and
inorganic fertilizer on daily and seasonal greenhouse gases effluxes in rice field. Atmospheric
Environment. 155: 119-128.

Zare R, Dezfulian M, Amini Z, Karimi E, Sadeghi A, Rahmati R. 2019. Isolation and molecular
identification of isolates of plant growth promoting Pseudomonas and Bacillus. Crop Biotechnology.
8(24): 95-109.

Zhang LN, Wang DC, Hu Q, Dai XQ, Xie YS, Li Q, Liu HM, Guo JH. 2019. Consortium of plant
growth-promoting rhizobacteria strains suppresses sweet pepper disease by altering the rhizosphere
microbiota. Frontiers in Microbiology. 10: 1668.

Evaluation of Amycolatopsis sp. strain 1119 and Pseudomonas sp.
strain P3-57 in the Commercial Greenhouse of Cucumber, and the
Study of Their Establishment and Their Effect on Soil Microbial
Population

Sahar Alipour Kafi !, Ali Mohammadi ", Ebrahim Karimi 2

1- Department of Microbiology, Faculty of Biological Sciences, Alzahra University, Tehran, Iran.
2- Department of Microbial Biotechnology, Agricultural Biotechnology Research Institute of Iran,
Agricultural Research, Education and Extension Organization (AREEQO), Karaj, Iran.

a.mohammadi@alzahra.ac.ir
Abstract

Green cucumber named Cucumis sativus is one of the most important vegetables. Currently, it has the
highest level of cultivation in greenhouses in the country. To increase yields, greenhouse managers use
chemical fertilizers at different stages of plant development, which upset the balance of the environment
and the soil microbiome. Using growth-promoting bacteria, in addition to maintaining the balance of soil
microorganisms, can improve crop quality. In this study, the effects of two bacterial strains of
Amycolatopsis sp. strain 1119 and Pseudomonas sp. strain P3-57 on soil microbial population, production
rate, and crop quality in commercial cucumber greenhouse were investigated. The use of P3-57 and 1119
strains increased the yield by 4% and 23%, respectively. Qualitative evaluation of the product revealed
that both bacteria had a favorable effect on the overall acceptance of the product. Examination of the
growth-promoting colonization bacteria showed that strain 1119 is an endophytic bacteria and strain P3-
57 colonized on the root. The 1119 strain increased the number of cultivable fungi in the rhizosphere and
decreased the number of bacteria. Treatment with strain P3-57 increased the population of both groups of
microorganisms. Using these bacteria in the industry can significantly help protect the environment in the
future.

Keywords: Amycolatopsis, Endophytic Bacteria, Plant-Growth-Promoting Bacteria, Colonization,
Commercial Greenhouse.
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