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Abstract

Background and Objective: Drought stress is one of the most important environmental stress and a limiting
factor for plants production in most parts of the world. The aim of study was to investigate to the role of
mycorrhiza and growth promoting bacteria, Pseudomonas spp. symbiosis in increasing drought tolerance of
Roselle (Hibiscus sabdaeiffa L.).

Materials & Methods: The experiment was performed as factorial based on completely randomized design
with 3 replications in the greenhouse of Agricultural Faculty of Mohaghegh Ardabili University in 2016. first
factor included 4 drought stress levels (drought stress at flowering, 50% flowering, 100% flowering and no
stress), the second factor included two species of mycorrhizal fungi (Glomus mosseae and Glomus
intraradices) plus control without inoculation and third factor included growth promoting rhizosphere bacteria
(Pseudomonas p-169) plus control without inoculation.

Results: The results showed that by applying drought stress, the plant growth properties of Roselle such as
height, number of bolls per plant, stomatal conductance, dry weight of sepals, dry weight of grain, root dry
weight and root volume, 1000-grain weight, chlorophyll of leave were significantly reduced. Application of
mycorrhizal fungi and Pseudomonas spp. In drought stress increased relative water content, the highest amount
of which (64.37%) was obtained by inoculation with fungi which showed a 32% increase compared to non-
inoculated conditions. In response to drought stress, osmotic adjustment process in Roselle was provided and
proline content (7.84 mg.g™) and antioxidant enzymes such as polyphenol oxidase (1.56 pg.g™) increased
significantly under complete irrigation conditions.

Conclusion: Bacteria improved the effects of drought stress.The biological fertilizers increased drought stress
tolerance by increasing growth parameters and moderate in the physiological traits such as antioxidant
enzymes activity and photosynthetic pigments.

Keywords: Drought, Growth Promoting Bacteria, Hibiscus sabdaeiffa L., Mychorrhizal Fungis, Proline



vy me S SRy (S 2 Ugegdgw 8L g 11yeSee lag )b il 5 (St i

nssh gSatia sualie 35 L WS b S
S5 s2od plalS o Slae 5 sad 53 b, Sone sla
S e 580 S la S5y » oxiaen 5 sus
dde sLaantlC S (Yoo GlKar 5 (s5la))
e oxels Bask 5 QLS iy 3 g 4,08 XA
9 A wd; slagsess i (AlS (sdae
5 S 5oL Gl a5 wial e JT slanal
OSar 5 (Sal) S oo crmdlaias ool Lida
2ab sladle o ¥ Sapn,T 150,68 ol (Y0
3 ol o (Saa slagis 5 oTaS L ablis )
(Yoo Sla) el s S 5155 solainl uyse HlalS
o el 0058 S8 (K5l nm 5 ealiia gy lalllas
SE I oT S ol sels ol S e e 2
o9 il Gl Eels 155 550 slag )l o s oo
S o SaS Gl e oLS g 4S5 gl o iy Sk
Oea 5 SI) wlas Lia SIA 51 i O Gl
2l e souate Lo € (gl 13u, 580 gLl (Y: -
Funneliformis 5 Funneliformis mosseae < < g <<
Aol Sladas gla,K 5 suby o, intraradices
08 SEA 4 Jead il sl glagaslSe )
Salsoaa cnlan GRl58 4 Ol e (2l 3a0sSee OlalS
o3 ol Caa Gl (VY GlKea 5 ols) L,
(208 sladin; GBS s @ oS gl bl
aullad (il 381 S5 58 Hlis Bas 5 (g hanl Jolad alal
o585 Galsoy o Lol a5 S pead (g 58
S a,LEI (Y10 panal3 o 5 Kuga) 138 yumlic Cia
ple bug of Gia (RalS sl igan olaS
9 s, culaa malS (Gad (nalS LS dan,
0% (Seeosd Bolse HUosA ad b (riaas 5 Sl
A siar o sl ol s sadie 93K e oS
ot Slesea nl 5o GLALS B Y S 55T 1505 5S0e
(Yorve ohlKaa 5 &) oS o cliilas Saa
o 1 Ol ol L OF Byl 15, 550e slag 8
ced G5 S (Sulgsma colaa il 58 abiw
Jols 5o LS b @lhss ool (ualS (a3

s St Cpl adids e S gags ALS slag ge ) sa

douds
9 abiee 5 a8 58 (S5 A ool lals
W@@L&&T;\uﬁ.@imﬂy\,uj)balﬂg
983l ) WAy oo palaial s ea ) Lo slatsl ;)
Blais (Hibiscus sabdaeiffal.) (i sl (Y- S
ol Sl Baae 5 cuwl Malvaceae  solsla o
ol Ll ol suliial cnblE ol ol sieds
3 SbLE 5 St (Salle (SR JT slanal
lao g1 5 ane olge (g5 Coneling (aines
e S (Y1) GhlKan 5 aeal) wil
3008 Sy Jsiens S 0dl e Gl BT syls (B3
Jolse Cn e O 0T 05maS (Y00 Juse 5 Jald) o
(5€155 QLS Ol (s b o Slae 5 ud; (halS lasss
-das 5 Suda blis Hu o sadd (mole 5 2L
Ay Sda (Ve hlKea 5 goua) cnwlis Saa
9 ) slagis le 5l G |, Al slad s
A IS Ol 3 G Sage a0 oo (RAS Juw st
(ol a5 aned (ualS (oely) plals o
5 3uold) iy g il Gad Jysb (S5 a3l
Oleily (EalS 5 (Yo V- ollSan sud 5 Y- 04 o lSan
S50 02 2l asaS S8 K ghay ol OT G jans
Sl el ud ) dla je 5 (B Sade (S oS wd,
Otal 331 31 o sSlae Glie RAIS (Y-VY S,T)
S s GualS ol S o) (ralS 4 bgsye (Sia
L S Al 4 5 s ol ge palalial (il
(Yoo GlolSan 5 (g sesl) sl oS ) 58 (2
o Sl Olset Jawy slas S 85550l
w5 S o0k pili Baa b sl slas S
33) Db g omns Hluly Ho0lES Ho oY aas
Shealiil (o5,0Las slaallss o (Ye-0 olKan
rolic ) 58 GLASA o 8550 () slasS
S S cidS Bia g OlalS w5 Qi) e (plae
OLlSen 5 alalnl) el Slssdn slodas ceal
208 5 2LoSL Slasase (un glagsS (Y-
Jslae 5 055035 (Aew) cl 5 sdle < aiiiua



WA Lo /Y ojlos Yo ale /ool adss 9 (55pgliS” 23l ey

‘_;{o)g ¢usuL.z> Y¥

Canes Jolid suliienl 0550 (S Jlews a4 S o)
o sy o) @8l glle S 8 es awle 4 S Y
odend Hlieds suliinl 550 Sla i) (V Jsaa)
ol 5ol S il da 0 s slos Lo cieln S ciaeds
o8 g sl pup 5 288 18 HUS 5 o Hiadl S
il le i suleT (580 5 gLl L sad il ol
850 5l iy wlakad g 258 4l G panl Jol 2,18
o,y Skl SE L s S 00 gt Ad s o
wle Orinan (Y- VY LKan 5 sadselanl) a5l
Colony ) V+¥ u)8 cuaren @lls 8L il
e B G55 sla Lok .o (fOrming unites, cfu/ml
Sasb @l S Bl a0 VE bl d cal ad o ad
S om o IS BLE Clie 4063 5 55 el
e S Gy il JEBI Lap Il 4 Laliss 55, Y-
a0 S aladl dla so din o ladgal o S S5 sy
solel ik (ol B g g M o Jals eales 5o
A da e 51 U8 B g, oosen gl
GO Sosew) S elyh cuish aa Gulid
-4 (elhd cudnh as 4 OIS G5 Gl 5 Gl
slaslas Gulal s Gup o8 S o) e OLSs o) 3o
da e oo 8K coge golol ahd Gialedl )
gote oiSha 5l sl b olS plis),) adK Lk
Solamandlanls G g ya Hu las) ee ulaas o (55Kl
0o Jold pdu g clie sl il 5l aay ul
paa Ola 5158 o iy SBA 055 oSl Saa
Gl gl 5o O 31 emdidis ana 31 suliiul L) Ladi,
Lo pad «SBA 059 GuatS sl 5 oSl (goas
oo Ve slea bl Lo cela (A caets LS
3313 S el b upes 5 88 513 ol Sl
0550 cnlaa s S fa S /) ela b e
Leaf USA Juo jiessm oy 3l soliial L (&
LS sy ol 4 ad 5,80 51ul Porometer SC-1
s Mol S G S0lsn Sl Sand als B

Olare 0 bgye sluel sy ) geniin JAls o 8L

SEA IS a3 ol sSee GLALS Hied G185 s s
559385 GBS () g (Y1 sk s5bpo
oSda oS balyd 5o s sSee g8 el )
Loy plenes das 33 531 50 5 488l 8 sags S S0,
sl el alinn (i yualic 5 0T Gl s s 5 !
o OIS G arslannS) b 5 sad oo 58 Obsee
©OSIA lag iSL a8 suls lis olEdas ol wb
Y S g5 T 1305 500 8l 508 4 gLl Wi S S 5aS
e Bl g Cla g 835 Gl 38 e Wil 5 g
OSea 5 spepun]) Db 1H0ES balyd s s
slaslad sad aladl (hagly ey 5o (V-0
28l S5 5l Some slag L (ol S
Sbbla) wd GlALS L) ad, (Rl G lag]
(Y08 olSan 5 sy 5 Yo oA aSY
LS =i 55l aad 5o (SEA IS cuaal
9 @SS Guniea I 5 Sl sl
O O3 ans o (el s g0 s ad ;) SHae (5 55Sb
Ol S5l saiaim 850 sl S5 o) (Ao s (Saa

ol 55y Ol ilaal 31 sl ol

Lagigy 9 9lse
MalS ok B o o)y 538 o) gemts Glale T 0l
soliily SlEEas K o LIS 4w Lo bolas
‘ﬁ‘ “© \Yao dl.a.u BL LS":‘T‘JJ‘ él‘.\.n é&i&‘d 6})\9‘.&5
JJ#CJ@JAQJ%M}TJJJAGLAJ@.MTJJ
(<R3 (L;AAK &J‘).Aj.t o8 u&iﬁ; ui‘.l’j LJLA.C‘) c_'a.a.u )L@A_:
(oms Jlael o 5 AU wmyu Vo v (AWK wis 5
Funneliformis mosseae) 13,5500 g8 G 9
Oos aali s Meds (Funneliformis intraradices ,
oubse g s iy Soae (sodwg s 8L g il
=85 5 9as walis s sMeas (Pseudomonas sp. p-169)
suStia 53y 5 (Bl oLS [k aiad 45 Sl Ha
E‘)G ‘G\; 93 ‘6:\_453.@_) Ae.@_.ﬁln élg_in:\‘..\ @\9‘)‘.\ OL&‘:S
3 5205 ol S (555 s s3T5 1, 5Kae

5 S SlBda e 5o 5l 515l0) Gebiseso s s 58L



\ me S SRy (S 2 Ugegdgw 8L g 11yeSee lag )b il 5 (St i

ui'ub‘g}:i‘,.\ ouldicyl v, g0 SI& ‘stl:u:u.ﬁ—‘gS:tJ:\S Gladdio - Jgua

PHO ool iy s culsa 3o oS od oba e Sal (S
Sl S
(mg.Kg™) dS.m?) (%)
ViV o/\ Y40 \Y/Y Vot /A cJAeA XY Y- ya ° Olose

L dewlio 5o 1505580 £ol8 L sad 5ial Ly
SIS BRIl mal gl s Glals
Oloze G381 (Yo V) OISan 5 0l sm (nigas .00 S
Matricaria sl ;o of (a3 alaol 51 5 1, ol
cal aay e Glas olallas .auls oLas chamomilla L.
0 Oxlsor lsiae dansSee lagol b (e san
olal38 b5 (V44N asla 5 L) (nalS (5 Ll
Ofigeed S o g (Yo oV LS 5 s 5 YoV Jloss)
Lok, Some slagsiSh oS oS il sad (5518
OBAlS s o5aS) ST s, sslesh
ol 5o g et LAl g 5 cor sl © ool
gead S 1Al 5 as e RAIS T, GBS CoAe )
“o OBalS (I 4 oLS JeaalleSe S lsieds ol
A58 Oalaog palie (Il (VAR IS 5 Siu) Wb
(O 50 il 5u) asans 5 pacliy (ualS 5 Jolae sla
sl sad GEOIIS 55 (VAAY) 55 5 el (2558 5o
ohalS Hu (Saa (IS (YU sl 5o 1505580 g0
Olme 5 8958 Hlasea s s (2L 51 Gl g 1o
03 53l et s S mily Hu ) alsom il
Y sars caal suls (aIS suds widl GlALS b 4wl
=Vl s Db ealiical 13055500 b st il oy alS
5500 15355500 (s GLALS o i 50 40085
S 5 S 58 B ge Hsbds (SudA IS Lyl )
3 Oaloom Olowe e 5oy Wl cawl Hla
DosSee s OlalS & cuws Jslae (slauss

oeald .wa S 8,3 Mol/m?S a3 439, culaa
e el sy diuge i,
S ol s (sl sime sk (5 6513l CCM2000 Jus
3 O3Sl Gios @ ol < (VA0) (s vis &
38 G 0 Sl J 38l 53T 5 (V44Y) o), (Sen
e Gt S i Gamlas (VAVA) Ldie
Ol Gl Ghsot ol ndisas i, b lag,s
OuS sl 8 K o e 5001 &5 5 alasl (VAV-)
Sadie bgha (I (o, O ddu,y salios
“as b Lassls (YoVE asl 5 go3en) b soliie
L laoSibe cwlie 5 50GT /Y «as SAS )l
59 (LSD) ls e AL Jilaa o sa3T ) solitel

ki aladl wis yo 0 Jldal mlacs

S g gl
S ols Glas Lasals pubisly e i i(al g g
G50 02 S 5 6 8L o) sSae JilEie 5 Lol ol 53
358 olane wa e K Jldial mlac 5o S Gl
fead Ol (SBR GES sl G5l Lo (Y Jsia)
OS5 Cpoidin o (W Jsan) o8l Gaulidl ol
3 gol) Ol b 4 LS5 o gl wdg ol
9 1520550 ol b Hlas cudils 3las wals 5 (s 5SL
(V Jdoda) s (Saa (i S8 QualS sl 5L
Ol O YL ol paa3 (Ve - £) G808 5 ey
sl slas luals o, A odo o Las s Lo



WAR Lo Y 0)les Y sl /)l 2 5 (65,508 il &

‘_;{o)g cusuL.w \'td

9109500 b ouddi el (i Sl Sa590 93508 98590 Cldio (A (Bilas po (2S3las) il ylg 4523 Ealis - Jgua

(MS) eslas o (Silae
—
2 B
.3 - . T
2 9 3 2 %) —j ' — - 11 b j
J y 3 c o ’ g 2 7 —]3 ~ ¢ N 5}
. ) ) S % 3 2 S » 4 . 9 X 4
S 3 A A = Y r¥) 9 . 3 i ;
3 5 v | $ 7, SR LN 3 13 E ;
e} N 12 — —_—
3 R 3 =N o) -y a ? _ N} fi]
3 3 3 =
v El .
)
* * * * *
ava/yA EAE/AS \Afoyr YR ayaRE VY4 o A AYEE o-t/\o MY/AT YYYo/A Wyt Yayy/a o/ ¥R v (D) St
* * * * *k *
* *
Yo/-a** V/aNF* VYEE 70 4/yo** AV EY v Y/ oNF* YAIY** \Y/0** WE/AL VVEE YLy VE/ag** Y (M) 15,5500
* * - -
*
A7 Al YY/AF* [-q0** YR \/YYFE VoA/Y® A7A%N YY/AA** VAY. ol ) YLM YV Y/oYNS Y/AAF* 1 DxM
*
ypygee TS VAW e e a/g ey VTNT s et vy (B) st
* . .
-/YAENS VAER* N -[Yons LoyFE YA/-YNS -/-V¥ns WAt -/o-ns YOV L[V £/avns -/¥Yons v DxB
* *
veees ST Y/os** R/ YA+ A TR Wy WVERD SYVERYRYYRE ATy M~ B
VAR YNF* XY <JoV*F < [oA** [REYA \VaCheiat A\ AN VY/oo™* +/+YANS At §/YVE* 1 D x M xB
NAls -/ae -[-Ye e BT AaVial A -/YA -/Ye U AN V/AY -[ot A s
Y/YY Y/ Ao /Y- o/VV§ Yo/ Y/to YAa! et Y/eN 4/YA \IAA 4/ - () @l yaas s pus

oS Gl b (Y aaa) as Dladae sane S
(aemsu EAN) (Al ol OT s (gl gine Saa
s Funneliformis mosseae £ ;5 4 5< g0 b qadli il
oubise g0 5 s SL o Funneliformis intraradices
~sla sl 5o O e (gl gine Lluoae Grul8l sels
gl b il (¥ Jsaa) ad (SB35 byl 50 (553
G a3 bl i o Funneliformis intraradices
YY sgan ool Of (e (slgine il ase bulyd
o sl mbans (¥ Jsan) ol GulBdl as o
Lalsy 59 (onge B8 SIE o ¥ 5 ingn,T 1355500
Sl 38lis 51 OT Qi il 5 usls Glidee olS T
(Yo V) O, 5 55 (Ve o) Coam) asd oo SA 5,
& 0i5) (o slaslas 3 s 8 yum oS wils Hleh
colaa SR s Glhse (3525 Oliee (LS okl

N Ss,l 2ol b osad il GlS Lo @,

3 1o0See golB L (madl Hlass (A g5y Cnl Lu sas]
280 oo il 581 (ol e b |y Gl 95y Olae (s 5SLs
3 (V) OLlKan 5 il sladisl b 4o ol
(V-N) sa0) uagens Sbge 5 Slaale sulaw
Ol o2l b Giule T ool Guleal s aajls S saan
als Glas (malS 5 Ko OF (o glsine Ol
S SdA GBS cad Gl 5 (Sl gl ol
O G et el ool 4 el oS o O Ll
sdge S ol s (sl gine
ololy wiad @l (S ol el ¢l gine
GASL 5 10 5Sae gl L il aS (L (Y Jaa)
los 15 bl g sets okl Gaigan 5 (b 5o 90 gau
d355ae blite ol 8 fuaes S Saclue ol
el o8 Som ol (s gl stiae 5 (Sl 5 6580



Al me S SRy (S 2 Ugegdgw 8L g 11yeSee lag )b il 5 (St i

obis (Kol (88 Lulyd 5 358 sl Gl
ol allea LAl u LA‘;:._}ST o) Sl saay
5T adIGal, b bl o lagT age (38 5 slaS]
o a5 g se Joass Sl J 538y w5l als oo
G s o9 Guralaas) Giaes 5 LAJ 88 g8 @
WLl BB IS, o sralysaidy Lo 4S Lagy it S
033 51 5 e 8LS Bk ol 5 4SS e 5L
Ol Gl s lad (58Sl (B (e s LGS,
o3 EalS a5 e (B35 551 50 ma T cpl cullas
Al (B b 5 i sl slagiin 5 LalSS,
2 SanSIET slam T callas Glise 5o oy
b T 0 paeS (35 e 51 (asas sla s bl s
(Yoo LKaa 5 Ll yua) ol sad (3,18 ol88as
il Cage Wlge T ool Gl cplnls
LS (ot i sl 4 O3S W sladlsl,
5 @8 5 elS G Lol &€ (pley 5wy cnl sl
Ol Alaal da¥o 51 (Soasls el coul aal )3 (6 KL
S 5 Y S 5T 15 5 LB oS el ol sy
o glie 5 aidids o usag | QLS b 5 ST Gds s
Slaeiil bl ol ias o Gil3a 1 (S2a 4 olS
sobiss 4S (Y+10) olSan 5 slals 5 (Y+1Y) Lspeslic
SEA (S 4 K Gy (505055500 sladlg o slis
GV PR K I PL-A R R K\ PRV RV PVIR R g P P
al s 3ok 5wk, Sone sphwsi, slagsSL <
Shaagi oS Jaad b ol ml gl oSG
cn s sala EalS 1 b 3] slads € ol
Jlad (500 (slads S (ol ) a3l 50 58 15 8LS il 5
5 Sib) wled (558 la ol € o el B 5 cules
(VY o), Kan

38 Ol (Y 0)) Sl s o8 s olalS 5 i
s 555058050 53 5D Baske 3 Yaial Iy, S S
ORI58) 5 Olbise oL i) i G0 S sk
Sl Ol @8 ladwn, Gaob O is gl
Obioae sl (ol bl g 0 5agp el 5 00 S Lda (s 5k
Lalsa SB ghlolas, b olS (uiSen s 0o S e
Solin on aal 8 (TaS (I sl 50 ol gl 1) psd
oinledl Gl @l 4 e g L (Y1 GlLlKen 5 Loyy)
Sely BI85 oo (SA IS S sy oo Sl S )
Otigad g dsd Of (ol (sstae wus s (hALS
aosSee sLagols 5 Gubigesssm 8L 5l soliin
B oS 5 BaaS s Wil 8 e T 0520lS pae ) i
il Gl BT S - g
053 @B Gelulss st Joid by punl
gl b el 5 (Saa 1 Ll JI(Y Joua) oubsls
oLS S Sl by w3l sl sine 155550
e do s K Jlaial ma o (B SGle (o0l
W) Bl Gl e (a8 S (gobds
eoidin 5 JolS ol lulyd 5o (a5 2 e S5See
ek 15 el 53 (S 5 p S5 USee YAY) (T Sl
OLALS (Y Jgua) ad Juala 15055800 56 L 8B
Jbd (50l a8 Code SIS 5 GlulS (6l
G Ol gl alaa 51 e wils Sslite glaannilSs
sobdl pas T e 5 caiil Slaes) BT gy alun
ey g SYBIS Jolits lasenSI BT slaas 53T .S
SlosSanl 5 Shusl g8 Sl OB yaras
5T AUl 3lwSl 5o oS s Hlass
Oepge Olseds Gaaan il (8 J sl 5o ¢ 5aus)
- oo 0a,ls Slotes sl 5o el ol oalsl 5 Sl 3
S o Ole GlEae (Yor0 olSea 5 o) b



WAL JLo /Y oyl Yo als /b Adgs 5 (65y5liS” il & i Sy e smilio YA
(SR IS O 6 L 91535 950 L oo 7l (4l 5 sl 0LS K58 93528 985 90 Sl (A 3 (Silas duslle ¥ J gua
.. . cxlaa L 153
R SEA G5 [S3%) [S3%) h weals L . . " (O Ol
i pa 1453 8558 lasd G gl s .
: = EoalS KA KA S0 RS i ¢ O ey pmol.g 58SL 1335550 (sSiA
(litr) N - . mol. - S 0 (cm) . "
g.plant @z @k mZst (%) FwW
Vo/Me Y/yae v/\af Y/Afg vee £/ve a/- -8 a0/vyfg wv-f Y/vol 8 &g aals
\a/.C /vAb Y/e s/ b \wiAa ov/aa \yAa Y/ b AV/Yibe o/asij b g0 59 30 B G el
Y-/a Y/\a ¢/vybe 1/vAa \V/Avab o-/\b \Y/--a \Y¢/--b AV/AYbC A/vrhi il s aals sald
F. mosseae YY)
\a/be Y/onde £/avb 1/eNa \V/y-be ¢A/ vd \y/--be \Yo/1nab Ad/yoab ¢/ajk ol 50 53 3 s
Y-/a Y/veb ¢/nehe o/avb \i/aved £4/¢1C VW/Ab \va/yya 4-/14a g/sek b s aals (ol
F. intraradices o
Y- /yrab Y/AoC o/¢va of-¢d vA-d ge/y-f \-/--d \Y4/--a AVNAC Alyodef ool e 59 5eu
vy \/Vof Y/vagh Y/vvh \Y/ag §-/00j v/--g AV/--hi TA/EYY A/avhi 8 s aals
w/vyd v/eve Y- $/EAe ve/n-ef £1/yve v+ /vyed Y- /YYC A-/-vde v/-\ghi ool e 59 5eu e85 G aals
\wv/d y/vyed ¢/v-d YEH \Y/yyhi ¢A/--d \\/-+be \-y/nde A-/ved v/\Afgh il o aals o
. ————  F.mosseae Skl
\/yye \V/AYE Y/\Ae o/s¢C \Y/Y-g $Y/ovg a/--€ \Y/--C vy 1/avghi ool e 59 5eu -
(T
\wv/d Y/AAC Y/ve of/vd ve/y-f £v/-ve \o/--d Vy/Ae AV/aed 8 /VAJK 8 s aals e
———  F.intraradices RS
Vo/\e Y/ xf ¢/¢-cd v/aaf \Y/Y-g £Y/6-g Aef ag/\g vA/Y-ef AlAsCde s 50 93 3un
a4/ - Ivwijk \/yvnm Y/V-i VY /¢e - KT yo/vyl o/yvi A0 ov/yvl v/vyfgh 8 s aals
\Y/- g \/¥\g y/ovhi v/avhi \V/4Yij va/4.ij A--f \-y/vyde A¢/vrhi v/e-fg ol 0 59 s il g wal
vy/. - f \/-ygh Y/¢Ahij Y/ovg W/vjk ¢+ /onhi A av/. .fg 1/vrgh AN-d.g 8 g aals o B
] . ———  F.mosseae Pyl
vy/. - f \/A-gh Y/vegh v/vifg \Y/A-gh Ya/vj v/--g v-¢/vvd /evghi 4/-1cd b 50 99 3w -
o
vy/vyf V/AYF v/a0fg Y/\oj \Y/y-hi £Y/--Q v/--g aa/vyef 1v/eg v/y-fgh 8 g aals e
. . , ———  —  F.intraradices RS
\Y/--g AVARYS) v/avghi ¥/--jk \Y/A-gh ¢-/ah /g A4/YYh (g/ved] a/1abc o 50 53 3en
AIYYi yexl \/YYN -/oNan a/yym ya/vam Y/ vo/yyk ¢AAIM viasefg 3 G gas wals
v-/h <ek V/AYKI \/VKI VW/y-KI Akl o/\hi av/yyfg Ty /e-k AAscde ool e 53 geu =3l &g aals s
v-/vvh -/avhij Y/vejk \/eYam /eyl Uk g Ao+ i RATARYL \-/YAb b G gas wals skl
. . . ) —————  F.mosseae .
v-/h - IVaejk YYAij V/aATK W/ evjkl -kl 1/vygh \-v/vyde o/l \Y/ooa ool e 59 5eu £9ysdi
vy/.-f +IAVADIj Y/ghi \/o-Im VV/ANJ Ya/¥Yj 1/vygh 40/vyfg T£/¥Vij 4/1abc 8 s aals sAuls
. . " . . . ———  F. intraradices
v-/h - /vaajkl v/velm v/--tjk VY /4-) ¢+ /7 -hij o/\1hi AY/YYij o1/eAl \-/¥Ab ool e 59 5eu
- /vav </Yov < JYVA Ives NE3AY «JAVY JAY - §/+0A Y/YYY /YN - LSD=0.05%

GRS IS OIS T
) LK e ual < CA—A—HM:,'JJJS
L oSd 5 (Y- sablci il g oma) sa,<
e Jlad slap50mS) a5 5 o) G sl

WSsdieo s lS CusaS 5 45

clolale 5 s cdlh LK i b
A a5 Ks (Bok 5 s S pe bl (5a8 SIS

suias (RS a3 T slaatona 5o JIEAT slas) Gicly
L mon Gupelanaslny Gl 5 Jlad (5ansS) cullad
Lol 5 il 5 (ol (slie @ o jla el yu
Olose (ualS (Y0 o,Kaa 5 sasla 385,) 9o S oo
Gfad Gl oo S (Sl (B8 bulhd cas i K
ool 80 (B3R (sodnie Gpuiias Jac 53 wsa S sualie

a3 Bl 5 lol ol idui g S Gedld
2 oubsegasm adiy SHae 8L g s, Sae £,8
Jsaa) 95 (p<0.01) [lsne S Jod sl padls
sLE K 50 Jad s,k (lhae (S (55 il 331 L (Y
gl b il (Y Jyaa) bl GualS 55 gla
Oninad 5 (ulige 90 s adiy Syae (5 53L A Sae
i S5 b,k (slgine (ol Biels lhe (s5l]
of bl 5o Jd oS Hlle Gusid S ok

Funneliformis £, L &b las o Saa
gyl ane balyd 4 s oS o gintraradices
S el o St A el il wea s Yo
SL s e sl Gud Al plo Ly @
5 oS A Beely 48w e Sl



va me S SRy (S 2 Ugegdgw 8L g 11yeSee lag )b il 5 (St i

QIS 5 asls Sl 5 ladsha Gad S50 (ol g
5 Sl sS) o ml e (K2 (15 51 ST Solga 0l
5 S 2ol Blie 5 Ll SIS (Ye -0 ol lSan
09 388 Sliia 5 50 (i go ga g wliy SHae 5 8L
oy S Jlhal mhaw po Saa 68 Ll
Seoidn (Y Jsas) del ciwsds Lo as (p<0.01)
gol8 L osad midl Hlad o lihs, cnlaa lade
L cund € ad JslaFunneliformis intraradices
Yo sgan (Saa u bl o sads maill GlalS
S8 51 S €S 55 s L5 I3 dm
3 @I, clad 5 S ol sSae (i s
09 ol sad GEIS S laas ol G0
% 3% 5 Moy culas ((Sda i S bl
bl o c s oS plalS
Opigea (YooN K)o s ol s—Sae e
Calaa Y S s0,T 15555500 gol8 oS sut saalitis
9 Vb)) el suly Gialnal (5 bl i Hu ), gl
case ¢oSL L oL slad Gl (Y)Y OllSes
yead ol plie € S pusiws 5wl GioiuS
SRVt JPRRVO JCER VWY - VYL QUENPORE 8
st Gl (), culua (ualS el sud IS,
Lolss @e ys 0 4S ol iy (sl cad go 59 513
wasge I3 5al ead ol glaalal o 1,
slagols 580 s 59 (o0 GloKan 5 3 505)5)
wd, Some @Sb oy Y Sap)l @i
e (5 SL 5 15055800 4S sud edidie (ol se 59 g
Lol 5 (Saaa (i il 50 Glidse olS Jaa3 (il 33!
3 S3slenad oelis slasl sl wsdee o e
Saa Guial 3 AU slesa nlh K9 oliardisn
Bhee ol GLSL 5 (2losSee Sewdea b
80 slasles i ol g5 e (Y210 Glh1Sen 5] 5hes)
gl Ol 5 polic Cia (R8N L 8L g8 L
adise M85 culaa (il38 el S

L3 slasols (il sl s 43583 10y gasl 33 515 s 5
Sy Soae 8L 5 e, sSee ((Sdia G55 31 4S ol

(VN OoKaa 5 Glass o YoV (golall )
oS bl e a8 Jd g 5K (g eTae Jual S
03 (Yoo o) 1 sbiesl g el 5 1 muse o 53 (pinean ofaS

3a0550e slagol ol sud (3,15 50 Aul5 plias

st g (MO0 cnlaa 5o Glid) ca ge WIS o
o OLALS Huladas oK wlale o Groly 8l enlgs Hu
Lﬁj\)‘délﬁi\);\.ﬁ&\3.‘345_\34‘)50“9;9(\"\\)@&[3&
Ol Olal3d) sels Gubisogugm 8L L olag,
gl 5l Sone slag iSL o sd o S Jud K
SLagaly aalils 5 Jsaas o (mon Jaeliy 155500
A GBS sl 9 olS pliandisn 5 S35l
ool ol sl GBI e Jals Gaed 4 5 4Bl
9 Sable) Wisdipe huse poie 5 maa Ll
(VY oloKan
Josa) Lasals Guilsls aiad mli gl y gy cula
2ol oS (18 BlEe 5 Lol ol 31 aS ols olas (Y
bl 5o @55, culaa Glhae G RS a e Ll s
Gy, culaa Cpid o (4/YY mol/m?s) wad i
dal cwsds (VWA MOIM?S) oIS (s 5Ll bl o o
S 59 of ls—as cuaga—as (¥ Jsaa)
Loy g) (e ey 5als GLALS o LA uiS]y Ca e
Jlis 4 5 CO2 Do wads (RalS 4 sake 4S s a0

OLKan 5 5K gadl) (5530 538 8l g0l 55 o (1alS ]
sl s s oo HLALE 53 CO2 S g game 5 (Y- -4
o G Zoob 5l (SaA (B8 4 Ky o
EoSsla OF Sidw ol 51 (3,05 Guals) laesy,
09 @1, cnlaa (e SualS .(VA%0 4l 0¥) S oo
Loy s 580 3 30 olSe 1) (Saa 1 3
Lilas sladsln corss 555 ol 35S aslicns
case SaA GRS (Ve Qupone) cdls 4,
ol Dhaiie (T S Jarasliy dladsy 5 o s (halS
s iy s sl Gad S5k 5o palS uls]
4 (S ol ol g) b @S oS 00K e



WA Lo /Y ojlos Yo ale /ool adss 9 (55pgliS” 23l ey

‘;{a){ ¢usuL.z> A+

8L 5 g8 3l soliial Ll yd a3 ols oL yuala
Oaed 5l GRal B8 50 il & sl 5068 Gl
o oS < anal ol ol Saagsy LGl
@ools QLS 5o 1)l el I sShe
9 Peea) wals GislBEl Gugasa skl 5 Jbads sl
oS il 5 (VoY) San 5 Gys (Y16 arle
dops S WS LIS D, Sae g6 L gl
Ol 3] conts el GLALS b dsliie Hu iy e Sen
b oo w50 1, Huala e o5y sladisl «S cudls
sale a3 oS wiils ol (V- +4) OLSea 5 (LSS,
213205800 QLS 5o S g5 5 S gL (S Saa

s Gl Gial5il aals GALE b danlie Ly

B el L o

E;&JK_\_@J-J\"JJ&JL:TICJQE

DoosSee 5o Saa i BlEe ol s
Sl Bl 3 5 hy Syme 5L Lo Dy sSes
doss s oSL so DaosSee Lo (Saa S
oubealn (Y Jgan) S Hlabae 4,y G sal 505K
dops Geotdes Wlaw B3I (Sl dalie mln
Lolyd cad (KaA G55 s Hlad Ho Gupalin S
F. mosseae ¢, sl yaads uli go 9 gos (5 538L 0 53,18
L denlio 5o 4 0t sualiie wm,u VI/Y S5k b
OS0lie pyiaS ondly Giul 38 s 5o AT/ wald Hlas
@l goll b madl G glasles Ho 5 cdes ()l
Slea o2 oo Gubisesase oBL o 5 b Ll

o3 sl () JSa) wel csts solol Hlas

Bl sds a2 ol =t B 25 ga8 52 o as

80
70
hEN
3 60
‘% 50 fghegy,
\ 5] =
2 30 2] [
=2
- =] ==
<3 20 N =
g
10 I T =] |a=
=2
o B |=
(als) zals e F. mosseae F. intraradices Zels gy bl F. mosseae F. intraradices
(2ald) il oy rlizegagm

sy 1 gl 513 918 (530 3 0y S e (6 ASLe X 13 ) 9S00 X (S S Julilie 55 (aSalae dwslile —Y Sl

a i 45 (g shads wndly JualS (B sl oL 5o Ll
JolS okl Llas 5o i Gl olad sl nalis
=T S > 59 3 ol G ieS  wd Juals
gelo el et (0K g g5t 5o (85 Jlael) wa
S SEa Gy oo phals Glals g, (Saa 18
oialS 5 (Saa 1 580 (Y)Y alasl) el lalg
eSS cal Gl G S ol Gl s 1 Olals Saa suls
woda olS wiy 3l dlase 5 5 OT wsS (Kb
€ anoe halS 1, lid ol Giyeme 5 JESI
- oo S sobe (A 5 0 S 8 5A 3 ad oS () el
Sae SYsk IS (Vero Sillassaal 5 sa) asb

L) 5r of s GBS 3 rpdingy Gilis gusd

n, aan 5 S 59 g 58 53 )8 slasd oS
09 Sl o Shee 5 KA 50 o0y @l LI oy
dsua) 9 Llaae (p<0.01) v yo S Jladal wlaws
ady Some @8SL 5 DaysSee g8 31 (Y
S Jlaiad w50 358 olie 5 50 (ubise g0 s
Cwlie © g b oad Lo bee (P <0.01) ww o
L as S dhiadle ¥ Joun) Lajlas 58B oSl
o 3 gy olien als [S83 (AS ca (il
(Sl KB G5 g 59 8) 58 Wlaad (S gl

Sa Gos 9 4l lia 05y ddn, SEA 5y 5 paa



A me S SRy (S 2 Ugegdgw 8L g 11yeSee lag )b il 5 (St i

clag,l SSou Gish 51 (YN a5 3]
iy Some lagSh cullad (Rl b1 S
B pe B byl wad GlalS ad; il case
(Va23) SOMS 5 (SIS (Y- Y oblKaa 5 55,8a)
OB 51 (il (5 GRalS saae cand € s S 5518
BB ol sSae Funran 551585 3ok 5 sk,
@2lae seolic Cla Glal 58155 5S0e gLl il (laa
09 ol ey 5 olS i, sbladsl (ralidl sl Sl
Boob ol ) 5wl g (Sae SIA ) aae 80 gane S
0 ceplio s 5 ol o Lalgs o (Slouds Ca s
3 eanols) 35 o Line oS 5 Jas3 by (oS
9 20580 AL Ho GBS D (V1Y l)lSks
Selooand colaa oS el suls plis ol Sae a2
SLLS ) S0k h0sSee OLALS ladiy; alew
Ly o I3 5 el Ol S emad w5 sSan
9 eaalu) wibe olhusSee sladdy, Jsb b o
ol € ol suls plas sladles (YN sy,
S G bl o O il Qda Ca e 1505 K
S 2y 5 olA L 51 p g ge (il s S s S
9 s (Voo GLlKaa 5 (Ssla) ad ol e,
Scutellaria ) oliis o508 oL 5o (Y-4V) olKan
oL ) iy il oS wia g3 3,1 3% (integrifolia L.
Lo giad slS LSS 5 iy Gtalidl 59 1,68 b
(V0) glOLSL 5 shl cusl oo S50 4, iy
IeosSee gols aline e 31 pwps Lo
GBS 905 sme auls oS sl s Y Sl
o0 oL o g8 ) A LE slaad S g plaS,) 4S w0 g
aald o cud D) sSie gol8 Hlad cad plals
OolSa 5 a5l 5 (Yoo F) Gubs 5 (o s iy Gl )
Al 55wy oS Al ol e LG 4 W0 S s (Y141
Ly adiy S a5 A 9535 sl SL dhi s su
o] Gaspee € 3S0 S lasielil Gab 3
Omse LB Gl 58l 5 iy, cbilbadsl 5 05 ol 53

wins Ods oyl gl gle B 4S wal e s,

008 5 M) piww a i, (BalS Ga oS
oot i 5 (RS Al sad 4adl 50 5 9 s g0
5eeS LS 5 S LSl cre gl il 331 .0 e
&)‘jjm%)dpw@JMJ@@‘S;&u&ﬁuT
(Y-NY
SA 5 e (il b oo Slee palS
Ll & w8 ulse polalial (il58) & b se
OlSaa 5 (bl wils ol ol ga slagian & s
Slaad @S gs plis ) (Saa (20 oS aialy Gledl (Y43 )
oAl 1y crdoT (g alil S8 55 (oils Bl
sSda oS ol geds 1) gLl o LalS aas e
9 S—da (203 dal g ST 938 50 PEAT @G ) 55 e
09 slagiag © Gl cyga (5w 538 ol e aal 55 halS
L oolS pliws aae culgs Lo oS i, s
ol L el cusls play) Ll ) (S5 Jaenly
ad, Some @Sk YSagsl 1S
o9 ol g, slageala (il 5o (el ge 5a sen
O S goskt s S (SaA IS Ll
aSlee Ggs Hu s)se slaad L el pulis
9 aly J‘JA Oy du SdA BEXIN) P xSJ.u.ulS
slagoB b (il ol mall Ho Hh SBA o),
Craads (el go g0 s adiy Soae (553Sh g 1,550
Oo) el Hlas oo slia fpl Hlale G 3aS 5 wal
SLed) G ,Suma g3y (1 Usan) i Jeals (535U 5 o5
soliinul dasl i 5o olS wd ) Gl 58 ) ol o aiialy
O S GSite daly 4 OlBee 1) Sewd slas S )
Ces 3ol Ssay IaosSae 5 adiy) Soae slagSL
W b ad Syae oyl S oo (s il
ol ady; olad s € Bl cage SLSS
9 gl slacia w5 SHoaS el 5 il Gl 3

solis i) Wisdpe GALS <) o Ll Sig 358



WA Lo /Y ojlos Yo ale /ool adss 9 (55pgliS” 23l ey

‘_;{o)g ¢usuL.z> AY

b go g0 s 5 psb e 53T SISL 5N ulas K656
23009 oLS (sud; wluosad ssugs 5 R3Sl
o3 wlo ulaad S o S slaad wiile Glaabic
ol (B85 Hu ) sad Glo o Slae 5 J S
Lalyd wad Gubige g ges adiy S 8L a8
JSa) s 1 Gl HIa ooy eoid Jless sols]
s cmali Lo ol LIS s wls Llsa o5 (Y
O 5y Oled Lo (ghaas Jasl 5t 5 Lagy 5ame (5150 88550
o2 ageo il SIS 5Ae ulaad dp 58 0l e Gl
Gla dadi 5o 5 by Gl sass0y Wlee 51 O3
Sl pla)) wbpe GilB8l Glo 158 (55 5 ey
oo b (VN )olKaa o Juasa (Y00 € (LKan
LS o Shae slial 5o Slae 5 S350 0m slas S 3
Gl H158 55 eoide wials Hlebl Slaalis o550
ol sty 1355800 5 p el s 951 (S 53 Hlas Lo
saaliie 35l (golel L 5 Laslas ulee o s
OLlSan 5 suenanrn @l b GlaledT Gol @l was
3 @b Ll Slsaas Ligial oS gy, (Y-)9)
2y S slag SL S wials ol (Y207 ¢l Kes
O3l 5wt oLS ) phas (Rl G
rolie 5 ol @ Sl usiws Jalats 4y, phao
Ol S oS wim; Ll 4 sade olae
ca e da lhee Gl 31 4S aiials 5Ll o)) Sita o5
culgd L9 5 sad Gl @ olge JlEmI 5 S s, Vb
Ol 81, Al Hads 5y e s HA SO (59 a5 e
5 o Olme «SL wsE b s oo Sl aas
JEB) 5 J8 (185 Vb o ge 5 488l Gl 30 Jalas
8,99 b o SRl Gly Has 5y g sud Glo 4yl ge
el ly o Shae JS55 Laal dda jo 45ls ud
Slse JEI Q) ss00 ol Gus SEYsR b
Sl 33 o 59 5 wale s fane 51 SR (53T 538
b 5 ol Ea) Sl oo aals ] Gl o Slae
o slagolh sb o e (YoOY

oiligogosm iy, Some 8L 5 Y Sl

ol & oy glas aldlas adb o 35 0 gec
S Aw 3, sl ASL Sl soliinl Jals 45 (5 5o 5 58 5ad
Ly s dn; Job Oluld) o ad, Soae
Loold) dd, S (55 5 (Vo0 A GlolSea 5 Lyl
oblKan 5 LGS, sladiil ok (Yoo ohlKas
505500 15 oL GES it (5535 (pemleaial (VA2V)
1 Some gobmgies wds lagssSt 5 LY Sl
gl b mdlh Ga Giale)T cnl o wu S GBoIR
paa Olse cnadl g wd Some 8L 5 assSee
Bos olidas . aag Ghal 58] wad (35 Lol i 5o 1, 4
e 13355500 gL L i aS ula L (Y- - Y) S
a5 Gl 5 S s oo ddu 8085 Sy 9 aaa (il 53
OLlar 5 GLSSHIS) ad, slagsesss Gl b
e Lai e (Y4AY olSan 5 aliem 5 YooV
IaosSee slagoll iiSaa s solse 5 ol 5o
slo8lan 31 elS wit ;) Shae slag SL 5 LY S )]
o Klay (VA LKaa 5 siwls) wlesls gl
Cunid g sa 9 M ldlaa B (Yee ) Haw S
15005500 gol8 GBS s il 5 LAl o132 ol se Lia
(oo e onbe lagssb 5 Y Sl
S o l3dlan (Y1) ollSen 5 L, sls
Sosn3 S 8L 5 LY ST 155K eiﬁ
SolSer 5 Ll 5 Hlepeduan S S o s
NSl Do oloslaa S (Y1)
Bacillus <L 4 Funneliformis intraradices
Sl s S GBI 1, salK ol (59, e Subtilis
$Las S 31 s 5 Gl T Lo (Y0 0) Gl,lKen 5 0 S
Matricaria) sl oools sl 50 (55, ew)
Calendula officinalis) ,lg<iueaa 5 (Chamomilla L.
Sl Hlptduas 5o Las S gl wsulS oS waly s (L
Gl oo ad (ool cadS a5 S0 Slae (il 33l
cninls ol yaads |y S o Slae (iul38) bds G gl o oS
b S dand (Ve - 0) o¥LE .cdles 6581 o) cais s Ll
ca S diwss S ghadeela Gull S



AY me S SRy (S 2 Ugegdgw 8L g 11yeSee lag )b il 5 (St i

(YN0 GlolSen 51 sks) wsly oo Gl

B (2als) Sl o]
45

Bl aals ampo Ve o o)l e

40
35
30
25
20
15
10

(%) s J12 33

(2als) gl (9

(2aL3) il (9

[ TR P W e Py

ol ca 8L 5 DS S ud edie
-8 GBalS  (Sma GBS 5l 5o Ol oLS 5L
S5 sl s e lin slaslS sl 5 sad T A sla

B 2l g0 5o ol odos

F. mosseae F. intraradices

F. mosseae F. intraradices

Al (pe 2als

oligags g

GGy oLS dls 458 (59 i audy S e Sk X 1) 9Sae X (Suid (UG IISan y3 (pSlae dewlle Y JS

- bliial ol olas oldlas s, Syae S0
A, Some 8L 5 osSae glagyl sl
el Gl o adn, Jsb GBS L Gulse g0 s
Sotw (2132 palie 5 o Gl olage @iy, 0l
.Q—A—U‘bJJJT&A‘Jéé.‘.BJih&‘ﬂ)d‘)blﬂi&‘ﬁ
G S sy I Ko e B G LS b
51 ol 5L 550 sualic sl 5slio g (canlsd o
OLALS o solic ol e B ad Giels 5 aidls ago
byt o Lagead ol ool by G353l su il
ool 5o ol (al caaal ols HLALS (gl i
S 58 ol Ol oinleT cpl ol sl cas 4 s
3900 O g0 5 Bome O Ol (1alK L iy
Gl ol Ly S ssle uSlee ) SaA LD
08 5% P 35S oSS b Ll ol g
S8 5008 S saa B ol ee (Sdid (15 (YL £ obas
O S lS ol Gl a5 o Slae s GRS g
29 ey glassS cte 583t 4 Gl ) Al
SB35 o Ly 5o GlalS (gl4as el sk 0 g

=

RS

Lol ol oo sael crwnts il ulesl

L solel ool mhai 5 (Sbd (158 cud Gl 33
O ol (RAS pda) ad ((SEA wa b IS
4 oy SEA (59 9 0558 Wlanl g plE,] o Lhals
Ol oo ad dlas ws ;o AO/A S VH/E XYV s S
Funneliformis ) g,5 €8 50 58 51 soldial Gile)l
s>SL 5 (Funneliformis intraradices ; mosseae
aald 4 o (Pseudomonas sp. p-169) ai; S jae
St (KB 5 Ly 59 (58h 5 13058 G5)
Ol 38l 5o (8L 4 s £H6 slad S ad L5
Ssns Bels 500 S Jae yigs S35l 5050 08550 olin
9 0o Ol el (KA IS bbb i
S (SE wad B Lyl o3 JheK padls
o8 o 8 YO/ LualS 5 (gm0 04/A (il 38 (il 3
Oleyad ayu,lS oy aimals wals Hlas b awlis
o8 VA Gl 580 5055500 5 ulise 5950 s 5SLs
oL 1 (Sda woads (A5 Lol s a3 Gl g 9 (s 53e
L 1aosSee slagoli b adu) O sasl 505K w5 al

Sl eoldin) bl i S Jg (2alS (505 sad (il 58



auiaila
flsbsauloinasis SIS WA Lo /¥ ojlesd ¥o sl [yl 55 5 (5,58 il g

ouldicgl v,y 90 c._al:a.o

Abbaspour H, Saeidi-Sar S, Afshari H and Abdel-Wahhab MA. 2012. Tolerance of Mycorrhiza infected
Pistachio (Pistacia vera L.) seedling to drought stress under glasshouse conditions. Journal of Plant
Physiology, 169(7): 704-709.

Abraham CP, Viswagith V, Prabha S, Sundhar K and Malliga P. 2007. Effect of coir pith based cyanobacterial
basal and foliar biofertilizer on Baseella rubra L. Acta Agriculturae Slovenica, 89(1):59-63.

Adesemoye A, Torbert H and Kloepper J. 2009. Plant growth- promoting rhizobacteria allow reduced
application rates of chemical fertilizers. Microbial Ecology, 58: 921-929.

Ahmad YM, Shahlaby EA and Shnan NT. 2011. The use of organic and inorganic cultures in improving
vegetative growth, yield characters and antioxidant activity of Roselle plants (Hibiscus sabdarifa).
African Journal of Biotechnology, 10: 1988-1996.

Alikhani S and Mahmoudi Zarandi M. 2019. Effect of coinoculation with endomycorrhiza, Pseudomonas
aeroginosa and Rhizobium meliloti on Medicago sativa L. under water stress. Journal of Plant Research
(Iranian Journal of Biology), 32(1): 75-85.

Al-Karaki GN and Clark RB. 1999. Mycorrhizal influence on proteinand lipid of durum wheat grown at
different soil phosphorous level. Mycorrhiza, 9: 97-101.

Anjum ShA, Xie XY, Wang ChL, Saleem MF, Man Ch and Lei W. 2011. Morphological, physiological and
biochemical responses of plants to drought stress. African Journal of Agricultural Research, 6: 2026-2032.

Aroca R. 2012. Plant responses to drought stress from morphological to molecular features, Springer
Heidelberg, New York Dordrecht, London.

Auge RM, Stodola AJW, Tims JE and Saxton AM. 2001. Moisture retention properties of amycorrhizal soil.
Plant and Soil, 230: 87-97.

Auge RM, Toler HD and Saxton AM. 2015. Arbuscular mycorrhizal symbiosis alters stomatal conductance of
host plants more under drought than under amply watered conditions: a meta-analysis. Mycorrhiza, 25(1):
13-24.

Babaee K, Amini Dehaghi M, Modares Sanavi SAM and Jabbari R, 2010. Water deficit effect on morphology,
prolin content and thymol percentage of thyme (Thymus vulgaris L.). Iranian Journal of Medicinal and
Aromatic Plants, 26(2): 239-251. (In Persian).

Banerjee M, Yesmin RL and Vessey JL, 2006. Plant growth promoting rhizobacteria as biofertilizers and
biopesticides. In: Handbook of microbial biofertilizers. Eds., Rai, M., K., Food Production Press, U.S.A,
Pp: 137-181.

Bearden BN. 2001. Influence of arbuscular mycorrhizal fungi on soil structure and soil water characteristics
of vertisols. Plant and Soil, 229: 245-258.

Benabdellah K, Abbas Y, Abourouh M, Aroca R and Azcon R. 2011. Influence of two bacterial isolates from
degraded and non-degraded soils and arbuscular mycorrhizae fungi isolated from semi-arid zone on the
growth of Trifolium repens under drought conditions: Mechanisms related to bacterial effectiveness.
European Journal of Soil Biology, 47: 303-3009.

Berta G, Fusconi A and Hooker J. 2002. Arbuscular mycorrhizal modifications to plant root systems: scale,
mechanisms and consequences. In Gianinazzi, S., H. Schiiepp, J. M. Barea and K. Haselwandter (Eds.).
Mycorrhiza Technology in Agriculture, from Genes to Bioproducts. Basel, Switzerland: Verlag, Pp. 71-
85.

Birhane E, Sterck FJ, Fetene M, Bongers F and Kuyper TW. 2012. Arbuscular mycorrhizal fungi enhance
photosynthesis, water use efficiency, and growth of frankincense seedlings under pulsed water availability
conditions. Oecologia, 169: 895- 904.



Ad me S SRy (S 2 Ugegdgw 8L g 11yeSee lag )b il 5 (St i

Bisht R, Chaturvedi S, Srivastava R, Sharma AK and Johri BN. 2009. Effect of arbuscular mycorrhizal fungi,
Pseudomonas fluorescens and Rhizobium leguminosarum on the growth and nutrient status of Dalbergia
sissoo Rox. Tropical Ecology, 50: 231-242.

Deepika S, and Kothamasi D. 2015. Soil moisture-a regulator of arbuscular mycorrhizal fungal community
assembly and symbiotic phosphorus uptake. Mycorrhiza, 25(1):67-75.

Efeoglu B, Ekmekci Y and Cicek, N. 2009. Physiological responses of three maize cultivars to drought stress
and recovery. South African Journal of Botany, 75: 34-42.

Elwan LM. 2001. Effect of soil water regimes and inoculation with mycorrhizae on growth and nutrients
content of maize plants. Zagazig Journal of Agricultural Research, 28:163-172.

Esitken A, Yildiz HE, Ercisli S, Figen Donmez M, Turan M and Gunes A, 2010. Effects of plant growth
promoting bacteria (PGPB) on vyield, growth and nutrient content contents of organically grown
strawberry. Sciential Horticultural, 124:62-66.

Esmaeilpour B, Jalilvand P and Hadian J. 2013. Effects of drought stress and arbuscular mycorrhizal fungi on
some morphophysiological traits and yield of savory (Satureja hortensis L.). Agroecology Journal, (5)2:
169-177. (In Persian).

Faroog M, Basra SMA, Wahid A, Ahmad N, Saleem BA. 2009. Improving the drought tolerance in rice (Oryza
sativa L.) by exogenous application of salicylic acid. Journal of Agronomy and Crop Science, 195:237—
246.

Gupta ML, Prasad A, Ram M and Kumar S. 2002. Effect of the vesicular-arbuscular mycorrhizal (VAM)
fungus Glomus fasiculatum on the essential oil yield related characters and nutrient acquisition in the
crops of different cultivars of menthol mint (Mentha arvensis) under field conditions. Bioresource
Technology, 81(1): 77-79.

Hagbahari M, Seyed Sharifi R. 2013. Influence of seed bacterial inoculation (PGPR) growth on yield, rate and
grain filling of wheat under different soil salinity condition. Journal of Environmental Stress in crop
Sciences, 6 (1): 65-75. (In Persian).

Hamzei J and Salimi F. 2014. Root colonization, yield and yield components of milk thistle (Silybum
marianum) affected by mycorhizal fungi and phosphorus fertilizer. Journal of Acricultural Science and
Sustainable Prosution. 24(4):85-96. (In Persian).

Heidari M and Golpayegani A. 2011. Effects of water stress and inoculation with plant growth promoting
rhizobacteria (PGPR) on antioxidant status and photosynthetic pigments in basil (Ocimum basilicum L.).
Journal of the Saudi Society of Agricultural Sciences, 23: 1-5.

Heidari M, Bakhshandeh AM, Nadeyan H, Fathi G and Alami S. 2006. The effect of different levels salinity
and nitrogen on seed yield, uptake and osmotic regulation of Na and K wheat (Triticum aestivum) c.v
Chamran. Journal of Horticultural Science, 37(3): 501-510. (In Persian).

Heidari Sharifabad H. 2000. Plants, aridity and drought research. Institute of forest and rangeland press, 200
pp. (In Persian).

Hirayama M, Wada Y and Nemoto H. 2006. Estimation of drough tolerance based on leaf temperature in
upland rice breeding. Breed Science, 56: 47-54.

Hu Y and Schmidhalter U. 2005. Drought and salinity: A comparison of their effects on mineral nutrition of
plants. Plant Nutrition, 168: 541-549.

Irigoyen JJ, Emerich DW, Sanchez-diaz M. 1992. Water stress induced changes in concentration of prolin and
total soluble sugars in nodulated alfalfa (Medicago sativa) plants. Physiologia Plantarum, 84: 55-60.

Jastrow JD, Miller RM and Lussenhop J. 1998. Contributions of interacting biological mechanisms to soil
aggregate stabilization in restored prairie. Soil Biology and Biochemistry, 30:905- 916.

Jeffries P, Gianinazi S, Perotto S, Turnau K and Barea JM. 2003. The contribution of arbuscular mycorrhizal
fungi in sustainable maintenance of plant health and soil fertility. Biology and Fertility of Soils, 37: 1-16.



WA Jlo /Y oyless Yo il /)lol adgi g (g5y9liS™ Liils 4y pul oy ¢ mlio A5

Joshee N, Mentreddy SR and Yadav K. 2007. Mycorrhizal fungi and growth and development of
micropropagated Scutellaria integrifolia plants. Industrial Crops and Products, 25: 169-177.

Karo M and Mishra D.1976. Catalase, peroxidase and polyphenol oxidase activity during rice leaf senescence.
Plant Physiology, 57: 315-3109.

Karthikeyan B, Jaleel CA, Gopi R and Delveekasundarm M. 2007. Alterations in seedling vigour and
antioxidant enzyme activitvities in Catharanthus roseus under seed priming with native diazotrophs.
Journal of Zhejiang University Science, 8(7): 453-457.

Karthikeyan B, Joe MM and Jaleel CA. 2009. Response of some medicinal plants to vesicular arbuscular
mycorrhizal inoculations. Journal of Science Research, 1(2): 381-386.

Khalil SE and Abdel-Kader AAS. 2011. The influence of soil moisture stress on growth, water relation and
fruit quality of Hibisicus sabdariffa L. grown within different soil types. Nature and Science, 9(4):62-74.

Kherizadeh Arough Y and Seyed Shahrifi R. 2019. Effects of endo-mycorrhiza, plant growth promoting
rhizobacteria and foliar applicationwith nano zinc oxide on effective traits at grain filling of Triticale
under soilsalinitycondition. Journal of Palnt Process and Function, 23(7): 69-84. (In Persian).

Khalvati MA, Mzafar A and Schmidhalter U. 2005. Quantification of water uptake by arbuscularmycorrhizal
hypha and its signification for leaf growth, water relations and gas exchange of barley subjected to drought
stress. Plant Biology Stuttgart, 7(6): 706-712.

Khorramdel S, Koocheki AR, Nasiri Mahallati M and Ghorbani R. 2010. Effects of biofertilizers on yield and
yield components of black cumin (Nigella sativa). Iranian Journal of Field Crops Research, 8(5): 768-
776. (In Persian).

Kohler J, Caravaca F, Carrasco L and Roldan A. 2006. Contribution of Pseudomonas mendocina and Glomus
intraradices to aggregate stabilization and promotion of biological fertility in rhizosphere soil of lettuce
plants under field conditions. Soil Use and Management, 22: 298-300.

Kusaka M, Lalusin AG and Fujimura T, 2005. The maintenance of growth and turgor in pearl millet
(Pennisetum glaucum L. Leeke) cultivars with different root structures and osmo-regulation under drought
stress. Plant Science, 168: 1-14.

Lawlor DW. 1995. The effects of water deficit on photosynthesis. pp. 129-160. In: in: N. Smirnoff, N. (ed.),
Environment and Plant Metabolism. Bios Scientific Publishers. Oxford, UK.

Li D, Li C, Sun H, Wang W, Liu L and Zhang Y. 2010. Effect of drought on soluble protein content and
projective enzyme system in cotton leaves. Frontiers of Agriculture in China, 4: 56-62.

Marasco R, Rolli E, Ettoumi B, Vigani G, Mapelli F, Borin S and Zocchi G, 2012. A drought
resistancepromoting microbiome is selected by root system under desert farming. Public library of
Science, 7(10): e 48479.

Miransari M. 2010. Contribution of arbuscular mycorrhizal symbiosis to plant growth under different types of
soil stress. Plant Biology (Stuttg), 12: 563-569.

Misra A and Srivastava NK. 2000. Influence of water stress on Japanese mint. Journal of Herbs, Spices
Medicinal Plants, 7: 51-58.

Miiller I and Hofner W. 1991. Influence of the VA-mycorrhiza on p uptake and recovery potential of corn (Zea
mays L.) under water stress conditions. Z. Pflanzenernahr. Bodenkd, 154:321-323.

Nabizadeh M, Kafi M and Rashed M. 2003. Effects of salinity on growth, yield, elemental concentration and
essential oil percent of cumin (Cuminum cyminum). Iranian Journal of Field Crop Research, 1(1): 53-60.
(In Persian).

Pan J, Wang Q and Snell WJ. 2005. Ciliumgenerated signaling and ciliarelated disorders. Laboratory
Investigation, 85:452—463.



AY me S SRy (S 2 Ugegdgw 8L g 11yeSee lag )b il 5 (St i

Peymaneh Z and Zarei M. 2013. Effect of arbuscular mycorrhizal fungi on growth and nutrient uptake of basic
nutrients of Citrus aurantium under drought stress conditions. Journal of Soil Biology, 1(1):13-23. (In
Persian).

Phillips JM and Hayman DS. 1970. Improved procedures for clearing roots and staining parasitic and vesicular-
mycorrhizal fungi for rapid assessment of infection. Transactions of the British Mycological Society,
55(1): 157-160.

Pirzad A, Shakiba, MR and ZehtabSalmasi S. 2011. Effect of water stress on leaf relative water content,
chlorophyll, proline and soluble carbohydrates in Matricaria chamomilla. Journal of Medicinal Plant
Research, 51: 2483-2488.

Porcel R and Ruiz-Lozano JM. 2004. Arbuscular mycorrhizal influence on leaf water potential, solute
accumulation, and oxidative stress in soybean plants subjected to drought stress. Journal of Experimental
Botany, 55:1743-1750.

Requena N, Jimenez I, Toro M and Barea JM. 1997. Interactions between plant-growth-promoting
rhizobacteria (PGPR), arbuscular mycorrhizal fungi and Rhizobium spp. in the rhizosphere of Anthyllis
cytisoides, a model legume for revegetation in Mediterranean semi-arid ecosystems. New Phytologist,
136: 667-677.

Rezaei- Chiyaneh I, Tajbakhsh M and Fotohi Chiyaneh S. 2014. Yield and yield components of fenugreek
(Trigonella foenum-graecum L.) in strip intercropping with ajowan (Carum copticum L.) influenced by
bio and chemical fertilizer. Journal of Agricultural Knowledge and Sustainable Production, 24(4): 1-15.

Rodriguez P, Torrecillas A, Morales MA, Ortuno MF and Blanco MJ. 2005. Effects of NaCl salinity and water
stress on growth and leaf water relations of Asteriscus maritimus plants. Environmental and Experimental
Botany, 53: 113-123.

Ruiz-Sanchez M, Armada E, Munoz Y, Garcia de Salamone IE Aroca R, Ruiz-Lozano JM and Azcon R. 2011.
Azospirillum and arbuscular mycorrhizal colonization enhance rice growth and physiological traits under
wellwatered and drought conditions. Journal of Plant Physiology, 168: 1031-1037.

Sabannavar SJ and Lakshman HC. 2008. Interactions between azotobacter, pseudomonas and arbuscular
mycorrhizal Fungi on two varieties of Sesamum indicum L. Journal Agronomy and Crop Science,
194:470-478.

Safapour M, Ardakani MR, Khaghani S, Teymoori M, Hezaveh H. and Mafakheri S. 2012. Phytohormonal
and polyamines changes of three red bean (Phaseolus vulgaris L.) genotypes as affected by Tri partite
symbiosis with Mycorrhiza and Rhizobium. Archives Des Sciences, 65(4): 235-240.

Sailo GL and Bagyaraj DJ. 2005. Influence of different AM-fungi on the growth, nutrition and forskolin
content of Coleus forskohlii. Mycological Research, 109: 795-798.

Sajedi N and Rejali F, 2011. Effect of drought stress, Zinc application and Mycorrhiza inoculation on uptake
micro nutrients in maize. Iranian Journal of Soil Research, 25 (2): 83-92. (In Persian).

Sanches Govin E, Rodrigues Gonzales H and Carballo Guerra C. 2005. Influencia de los abonos organicosy
biofertilizantes enlacalidad delasespecies medicinales Calendula officinalis L. Matricaria recutita L.
Revista Cubana de Plantas Medicinales, 10 (1): 1-10.

Selvaraj T and Chellappan P. 2006. Arbuscular mycorrhizae: Adiverse personality. Review Paper. Cent.
Europ. Agriculture Journal, 7: 349-358

Seyedmohammadi N, Barmaki M and Davari M. 2019. Effect of Mycorrhizal fungi on leaf yield, root
colonization percentage and some features of Stevia rebaudiana root in a soilless culture system. Journal
of Agricultural Knowledge and Sustainable Production, 29(2): 189-204 (In Persian).

Shaalan MN. 2005. Influence of biofertilizers and chicken manure on growth, yield and seeds quality of
(Nigella sativa L.) plants. Egyptian Journal of Agricultural Research, 83:811-828.



WA Jlo /Y oyless Yo il /)lol adgi g (g5y9liS™ Liils 4y pul oy ¢ mlio M

Shaharoona B, Arshad M, Zahir ZA and Khalid A. 2006. Performance of Pseudomonas spp. containing ACC
deaminase for improving growth and yield of maize (Zea mays L.) in the presence of nitrogenous fertilizer.
Soil Biology and Biochemistry, 38: (9): 2971-2975.

Shaharoona B, Naveed M, Arshad M and Zahir ZA. 2008. Ferttilizer-dependent efficiency of Pseudomonas
for improving growth, yield and nutrient use efficiency of wheat (Triticum aestivum L.). Microbial
Biotechnology, 79: 147155.

Shahhosseini Z, Gholami A and Asghari M. 2012. Effect of arbuscular mycorrhizae and humic acid on water
use efficiency and physiological growth indices of maize under water deficit condition. Arid Biome
Scientific and Research Journal, 2 (1): 39-57. (In Persian).

Silva EM, Maia LC, Menezes KMS, Braga MB, Melo NF de and Melo AMY. 2015. Water availability and
formation of propagules of arbuscular mycorrhizal fungi associated with sorghum. Applied Soil Ecology,
94: 15-20.

Singh S and Kapoor KK. 1999. Inocultaion with phosphate-solubilizing microorganisms and a vesicular
arbuscular mycorrhizal fungus improves dry matter yield and nutrient uptake by wheat grown in a sandy
soil. Biology and Fertility of Soils, 28: 139-14.

Smith SE and Read DJ. 1997. Mycorrhizal Symbiosis. Academic Press, San Diego, CA.

Song H. 2005. Effects of vesicular arbuscular mycorrhiza on host plant in condition of drought stress and
its mechanisms. Electronic Journal of Biology, 1: 44-48.

Sorial ME. 2001. Growth, phosphorus uptake and water relations of wheat infected with an arbuscular
mycorrhiza fungus under water stress. Annals of Agricultural Sciences, 39: 909-931.

Sreevalli Y, Baskaran K, Chandrashekara R, Kuikkarni R and et al, 2001. Preliminary observations on the
effect of irrigation frequency and genotypes on yield and alkaloid concentration in petriwinkle. Journal
of Medicinal and Aromatic Plant Science, 22: 356-358.

Syros T. 2004. Photosynthetic response and peroxides in relation to water and nutrient deficiency in gerbera.
Environment Experiment Botany, 52: 23-31.

Tian M, Chen YL, Li M and Liu RJ. 2013. Structure and function of arbuscular mycorrhiza: a review. Ying
Yong Sheng Tai Xue Bao, 24(8): 2369-2376.

Verma P, Saxena R and Tomar RS. 2016. Rhizobacteria: A promising tool for drought tolerance in crop plants.
Proceeding of International Conference on Recent Advances in Biotechnology (Int- BIONANO-2016).

Vessey JK and Buss TJ. 2002. Bacillus cereus UWS85 inoculation effects on growth, nodulation and
Naccumulation in grain legumes: Controlled-environment studies. Canadian Journal of Plant Science, 82:
282-290.

Vosatka M and Gryndler M. 2000. Response of micropropagated potatoes transplanted to peat media to post-
vitro inoculation with arbuscular mycorrhizal fungi and soil bacteria. Applied Soil Ecology, 15: 145-152.

Wheutherley PE. 1950. Studies in water relations of cotton plants. The field measurement of water deficit in
leaves. New Phytologist, 49(1): 81-87.

Wu QS, Xia RX, Zou YN and Wang GY. 2007. Osmotic solute responses of mycorrhizal citrus (Poncitrus
trifoliate) seedlings to drought stress. Acta Physiologica Plantarum, 29: 543-549.

Wu QSh and Xia RX. 2006. Effects of arbuscular mycorrhizal fungi on leaf solutes and root absorption areas
of trifoliate orange seedlings under water stress conditions. Front. Forest. China, 3: 312—-317.

Wu SC, Cao ZH, Li ZG, Cheung KC and Wong MH. 2005. Effects of biofertilizers containing N-fixer, P and
K solubilizer and AM fungi on maize growth: a greenhouse trail. Geoderma, 125: 155-66.

Yadav A, Suri VK, Kumar A, Choudhary AK and Meena AL. 2015. Enhancing plant water relations, quality,
and productivity of Pea (Pisum sativum L.) through arbuscular mycorrhizal fungi, inorganic phosphorus,



A me S SRy (S 2 Ugegdgw 8L g 11yeSee lag )b il 5 (St i

and irrigation regimes in a Himalayan acid alfisol. Communications in Soil Science and Plant Analysis,
46(1): 80-93.

Young LS, Hameed A, Peng SY, Shan YH and Wu SP. 2013. Endophytic establishment of the soil isolate
Burkholderia sp. CC-Al74 enhances growth and P-utilization rate in maize (Zea mays L.). Applied Soil
Ecology, 66: 40-47.

Zafari M, Ebadi A. and Jahanbakhsh gode kahriz S. 2018. Combined effect on fungi and bacteria metabolites
on increased osmolytes of compatibility of alfalfa in the water deficit stress. Journal of Plant Research
(Iranian Journal of Biology), 31(1): 194-205.

Zaharieva M, Gaulin E, Havaux M, Acevedo E and Monneveux P. 2001. Drought and heat responses in the
wild wheat relative Aegilops geninculateroth. Crop Science, 41: 1321- 1329.



