49 Ol oF ol Fr e (5,558 ade alons) aLS Sl 5

o P 08 9 0 5glgr 3 9 f10) Dlho g ol Ay S o (Sl L T
w2 Lol

ré)lf)li <l s YLg:l.gTv.&La sagls * ' ol e daea

@nsary330@yahn00.Com) o 1 e s ¢ Dol 13T ol () domly (DB ol 5 o5 05,8 skl 1 J Ghuwe Okind 5% -
Ol ey ¢ ool 53T o8t ooty ol g ¢ SLel 05 5 Ltils -

Ol es S g ol 55T ol&tils 5,5 g doly ¢ g als OWLLE 5 el 05 8 lskul ¥

ALY ARVAT BN < VA0 YN0 18l 53 & 5

ol

Ll s pUSS” 4B 95 N 55l5n 95T Oleogu ol oy 5 e GBS ST 23l sgiiody
lﬁiggm@fom)@,a;!ﬁulgJ;“,g.:rléa;yqéotddalrgslaa’ﬁg@;ogzluﬁﬁa
igesdg—w) udy &5 om0 (5 AL e b 9 (w715 9 WT) P 085 88 Jald (a3 T (sl ygis w5
49w £ o Pk ywg3T R112 dygu gy (lgegdgw RIS 4 g luigy bg093gm R168 49w iy
R iy 457 310 OIS ol .38 93 (S L b zmadli g ALl Jlows K 9 E25 4yqu pg595 9 57 55 Lei 31 9 A21
i J L35 s R1DO 4 9w wligegdgw 3870 3l i F 4 (15 085 38 &5 2 Wb 5 5 93,087 slundo
Oy OIS QLGS () &5y 0B 9 Ldg 4l oo o9 i R112 g  pwligogdgu gsjfbm‘f 53 38 Ll whol
Cmdd) il pus lodd Sl digr 57 (9 5 JIude (e 9R1IZ 49w ubgogdgu (55570 I 36 sLi2 (Soll
SUSR 33 £ T ol FIT 410 gl b S sTh o 4 S (w515 083 30 R112 g  Wwligogdguw (& 557b .ol
S (2 357 S slosd 4 FTINST 085 58 (9 18 OIS 35 15 415 S 039 2 it 9 592 512395 3 S5 3
S R159 g R112 (sLa 45 L ok pwg3T (5 557b cpu ol il (5 iy 4018 & Khos guiili pie o 4
9318 QL 2Ly 557l ol 4y (S s aST19 T 83 4 o (o 5715 (o83 E 9000 93 LB S99 IS Gixe
Pl Jgao Sl RUIZ 49w bgngdgw S 7L L il b of o (w5715 08y Cls (05 w23 il Sl p
Sl dpogs BB L1 5 Shos

COlo dilaio S (ifd O pllos ¢ 9 U cdliigy I 4l 9 5 1 0 9 AlS”

o3tz (Arshad et al., 2008) c—ul ¢ L die Ao
GBS 503,28 GBEES 55 Lo pas 4 da s ST e Gl 25 S e ) SSS (S S

b 8 gl polis LU 3
Oy &S o ys Al _o S S i3 i ol
sl pled glas S Sy 5 Jsol S
Wpamme (S 255 RIS (ST LS b S5
Sl S oI 228 5 e S b a5 03
(Ali et al., 2005) cisls aal o g 53¢ Jaseslon )

4 Olg e (s S e D503 0 S e )

Sl 33 S Slie ;olie 8L ol on oS ol
A5 Cadsdoe Eel Olgr S s bl |
Golie (ml 53 03 oo pkS ahas 1 oly; OLaLS
23S LS i s Ll b s eSS i
Ly amlge Sis b ol (S A 093 5 0L
L adlis slas al, 5l S (Foulkes et al., 2007)
Sloas Sl e 31550 L 5 o i (S


www.SID.ir

w3 s Olis ol wiy &S e slas ST 0L 5 (5 Lail v$

ALl 5 0l 0l U5 5 e 2 IS
L5 S o i Ll s Cod Sl psh T
um;t?)t,;f55J\uﬁ,<EPS>La,\wL<L~GL__L~f|
i OT o8l Sl 5 6y 25 51,
Lo 5o 8 wla slasl Bl 5 OT elasl 15
Sandhya et al., 2010) LS« Coliblows 5 Ko
3T IS o35 DS 5 slls a5 s 51
33 Gl i ol il on S ol
,gTogﬁr,ugjuuw?ud)\%bJ;\u
3L kg K85 G b 1 olS w3 gldS Sl
C b 4S0T et o Kumar €t al., 2015) ws” s
(Chang etal., 2009) .S« biw 1, olE gl
\_fcéjsc_audug;)\j_fw”&_u;
5 SRR o sn Sy 5 g3 5 Slas ST
i o il 5, Slae 5ol S Ab (sLa0 e 50
(Ansari et al., 2015) sus Sis

e S 5 38 e blie 51 S syl Olie s
A gT,;rﬁwﬁ;dﬁ,.up@,ﬂﬁ;
5=l O a #r Olsee ol 5148 Sl Sl 5a
PR P RE GNPV S BN EII P PRPCE X g
il o S s S ST VAYE SYAS e
A bl sk ol BolasT jebite an o
Sl gzt oL iy S gl sl S
adlate > os Tyl i O g 261 S5 s 50 55T
3 Bl e 0 S

by 9y 9 olg0

&S s Lsuv-“":;‘f)‘ﬁjgl’“ Al s
3 pLl S5 g 53581 Dl st ol s
2l Slhes Dlae (0 5 ailate )3 il S
S e VP il Ly (o 8 Ol g O gol (5
@Bl 2, s YA 00 Ul U s b
shsa s T 51 LT Jooms s el BV YO
O s 3 g sb g and bl g il Guazb
YA T o3 5 adkte 6Vl 5L Lo gie 55 s

() Jgd) il o e s

Ay &S e (slags 7S 5 Y ST 1) S slag b
L s 63T sloas Sy 5,8 o il 'olE
5oy 3y S sy e by S
&S e sy LA S el oa olS e
Lo (Asghar et al., 2002) it s oS s,
o2l Ly Al ) oS e (sla(s iSTh pdiins ;8 )
tjdggfduf,uﬁf@u;tfuéums&;\
i) Rl e g G b il e g 03 e i
L L STL ol s gy 53 Lol st e oS
2 Fe gl ple A5 (055 a0 g 5alT s
oS e S A By ey e kS
S Joo J el DS 5 E B 515 e
5 AT g gl Wy G b Sl el
O jman oS olie cealp R ) s sk
US55 AT e s SIS RS T e s
eSS oS mg ui, 4 LT s ACC =T
5lesl sl (Arshad et al., 2008) .5 _»
ACC 5T a5 LolS us) oS e slais ST
ACC n oLE 3 sl 5 esle Jhw el igs
Elr s 03,5 sasdon DS ST 5 psdsel 4 )
iy A el 5 olS s a5 il e Sl i g
Sy ol (L 3l ga 33 50 (GliCK, 2014) 55
(SIHUE 6y Gals s & slosns sk 51
A5 Skl g aly ) mh 53 Jlo sl S B
Ll sy aS Lac ) gl uﬁ)_;T,'l Ry sl
AL e 51 o 00 8 5 0 sl B il

(Mayak et al., 2004) Ulazs 3 ) ,5 4> 5 3 50
Josb SRl 0 p sk 5T 5 SL S5 slas STL
I 5 S 5 LS SIS 0
S i 685 1 Ko S 3 Kb
S s o 0lalS Ly (b LS
(Sable et al., 2016) w sl o ;5 oslAlG 53

1- Arbuscular mycorrhizal fungi (AM)
2- Plant growth promoting rhizobacteria (PGPR)
3- Aminocyclopropane-1-carboxylate (ACC)


www.SID.ir

vy 49 Ol ¥ ojled Bt (65,58 ale don) ALE Sl

IFAF-A% o)) G Jls 38 Jud )l G3r9ls owliilah ol owlidlgn Sl -1 Jous
Table 1. Information of meteorology of Ardebil agricultural weather station in 2014-2015 farming year
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55 44.0 813 24.1 44.4 43.3 41.7 69.4 13.14 Average Rainfall
(mm)
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4- Cell membrane stability
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1- Azosprillium lipoferum
2- Pseudomonas putida
3- Azotobacter chroococcum
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1- Fluorescent pseudomonads
2- Alleviating drought stress effects
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Table 2. Physical and chemical of soil in experiment site
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K (mg kg-) P (mg kg™) Nitrogen (%) Organic Carbon (%) Texture Lime (%) SP pH (% M’fwa)
EC (dS.m™)
220 163 0.07 061 e 14 38 7.40 094
(Loamy-Clay)
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Table 3. Analysis of variance for PGPRs on total chlorophyll, soluble sugars, 1000-grain weight, shoot dry weight and gain yield of the two wheat cultivar under rainfed

condition
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Square M ean < . 65T 4> 453 Ol i @lio
418 3 ylos dg &Kl 09 13 515 039 Jgkxo i3 T 9 df Sour ce of variation
Gain yield Shoot dry weight 1000-grain weight Soluble sugars Total Chlorophyll
23263™ 0.011"™ 0.031"™ 0.393* 3.231™ 2 R S
ep
781017** 1.196** 57.49** 0.983** 21.97** 1 ) >
Cultivar
612473** 0.881* 73.47** 0.373* 18.21** 5 ) O
Bacteria
ASLx a3
94656* 0.154* 21.43* 0.374* 15.33** 5 . s . P
Cultivar<Bacteria
30199 0.019 4.97 0.102 2.45 22 =
Error
5.89 13.94 5.77 22.26 19.71 - (002) DAl e

CV. (%)
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ns, * and ** show no significant differences, significant at the 5 and 1 % respectively.
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Table 4. M eans comparison of wheat cultivars and PGPRs interaction effect on some of traits

415 3 Klos &gy eKis 339 @18 5138 039 Jokxe W3 J5 g b5
(USR5 p T ok) (r5) (r5) (P 2P 5o (5 U9 Py 2P ) S ~5)
Gainyield Shoot dry weight 1000-grain weight Soluble sugars Total Chlorophyll Bacteria Cultivar
(Kgha) @ @ (mgg™) (Mg g*FW)
2953° 3.141%° 36.73¢ 1.7822 11.08? Pseudomonas R112
3020° 3.187%° 37.90° 1.190% 5.74% Pseudomonas R159
2809° 3.030™ 38.03"™ 1.1832 6.89™ Pseudomonas R168 Atila
2837° 3.103*° 37.56¢ 1.448° 9.76® Azotobacter
2956° 3.300™ 38.13" 1.238% 8.58%° Azosprillium
2682¢ 2.987™ 37.86™ 0.936° 10.38? Control
3130° 3.5272 40.03% 1.473° 5.58% Pseudomonas R112
3048% 3.200%° 38.00> 1.616° 11.16° Pseudomonas R159
3043% 3.161%° 40.23* 1.836° 10.04% Pseudomonas R168 Zagros
3055%® 3.236% 39.69%° 1.886° 7.72% Azotobacter
3029 3.214%° 30.70™° 1.273% 2.54° Azosprillium
2834° 2.882° 39.80% 1.143¢ 7.34° Control
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In each column, means with similar |etter(s) are not significantly different a 5% probability level according to LSD tests.
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Table 5. Analysis of variance for PGPRs on agr onomic traits of the two wheat cultivar under rainfed

condition
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; ; 5 290b f
Lié Gyl wo o Ui w9 g :;“_’é sl 1"\” 29 ':"w’: - df Source of variation
. : . rains number P P)
Cell Membrane Stability  Protein carbonil per spike  Tillersin shoot
|
7647.8** 126.1** 430.33** 0.0325™ 2 A
Rep
112.8™ 31.49™ 343.68** 0.2209** 1 ) r
Cultivar
S
2208.4* 124.4** 194.94** 0.1603** 5 ) s AL
Bacteria
SASLx 63,
ns ns ns
95.00ns 39.46 45.891 0.0441 5 Cultivar x Bacteria
130.84 15.14 0.0224 29 e
Error

C.V. (%)

s e Ol |y Lo s ) 50 JLC}‘C)Jd.w‘;é)‘.\_;'.’.aL)‘J‘_;'N;'})‘Ci‘b}?}(u&\r.;;g** ¥ s
ns, * and ** show no significant differences, significant at the 5 and 1 % respectively.
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Abstract
Background and Objectives
Wheat (Triticum aestivum L.) may be exposed to different stress conditions that influence
its productivity. One way to confer tolerance to the drought’s ‘effects and stimulate plant
productivity is the action of a group of bacteria capable of making association with plants, known
as Plant Growth Promoter Rhizobacteria (PGPR). It was demonstrated that the PGPR can benefit
the plants in several ways: synthesizing some phytohormones, siderophores, biological nitrogen
fixation, inducing systemic resistance etc. The objective of this work was to evaluate the
physiological responses of two whest cultivars to PGPR under rain fed conditions.
Material and M ethods
To evauate the effect of PGPRs on physiological characteristics of two wheat cultivars a
factorial experiment in a randomized complete block design with three replications was carried
out under rainfed conditions in Germi region. Experimental factors included two wheat cultivars
(Atilaand Zagros) and five bacteria (Pseudomonas putida strain R168, R159, R112, Azosprillium
lipoferum strain A21 and Azotobacter chroococcum strain E5) as well as a control treatment. The
parameters measured included: Carbonil Protein, chlorophyll, Soluble Sugar, Cell Membrane
Stability, tillers in shoot, 1000-grain weight, grains number per spike, Shoot dry weight and gain
yield.
Results
Results showed that the highest amount of chlorophyll and soluble sugar in leaf in Zagros
cultivar was obtained from bacteria Pseudomonas strains R159 and Azotobacter, respectively, but
in Attila cultivar Pseudomonas strains R112 showed the highest chlorophyll and leaf sugar. Most
of the membranestability and the highest amount of protein carbonil was obtained from Pseudomonas
strains R112 and control, respectively. In the Zagros cultivar, the Pseudomonas bacteria, with
3130 kg/ha seed yield than other bacteria were superior and also showed the highest 1000 seed
weight but in Attila cultivar although bacterial treatments had a higher seed yield than contral,
but no significant difference was observed between Azosprillium with R112 and R159 strains.
Discussions
The amounts of Cell Membrane Stability, grain number per spike, tillers in shoot, 1000-grain
weight and shoot dry weigh increased in the presence of PGPRs for both cultivars, probably by
action of ACC deaminase activity. The chlorophyll and soluble sugar increased in the presence of
PGPRs comparing controls for both cultivars. The protein carbonil was fewer only when bacteria
were present compared to controls. It is possible to conclude that the association of Pseudomonas
putida strains R112 is more effective and indicates the reduction of ethylene. These data
corroborate with the literature where plant vs. bacteria interaction is genotype and strain
dependent. Finally, Zagros cultivar showed better response to bacterial inoculotion and for
rainfed conditoin of Germi area cultivation of Zagros cultivar as well as bacteria Pseudomonas
strains R112 inoculation is recommended for maximum seed yield.

Keywords. Chlorophyll, Moguan region, Protein carbonil, Seed yield, Soluble sugar.
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