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1- Arbuscular mycorrhizal fungi (AM)
2- Plant growth promoting rhizobacteria (PGPR)
3- Aminocyclopropane-1-carboxylate (ACC)
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Table 1. Information of meteorology of Ardebil agricultural weather station in 2014-2015 farming year
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4- Cell membrane stability
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1- Azosprillium lipoferum
2- Pseudomonas putida
3- Azotobacter chroococcum



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

(O Jgdr) .0 o inn I sdome ladd ;6 ST % 5
LUs i 55 dil5 o Jghn 55 Jhome (slaks ke 215l
sleas (Tilak et al., 2004) sab aulis 4 oo L
O3 b8 OT i 4 e Ll 5 n b 53 I slome
(oo ol IS 3T I (sl 5 5587 40T
S ol e a2 Ll 5 55 W5 e s 5 Lakd
Aol (ol T Jeamd 3156l 503 5ad $SS
(Tilak et al., 2004 «Shoresh et al., 2008)
309350 5 S L el o315 0L b Kiln i
SFp il aals 4 Lol 05,5 55 8 55 Jgloes sl
psb sl 5 S Lgs o ST iz o s g o5
Ll dsls OLas (g by J sdoes L8 dald 4 v 35
a9 plisesd s S lad s 4
Ol s &S5 s (F Jgor) 58 8 515 (6 5
Si.zs@‘}w(uj\)w,xméu.\so\ksm
Aktas et al., ) sy oo pls)l 31 i pl 5 55 ¢
8 b b Lt (Sean i o (2012
250 (i 4 oo 5 Jslove SadB Ol5e 5 ol
(Allahverdiyev et al., 2015) s ,is

sl il 0LalS” (2010) Sandhya et al.
GAP-PAS & o1t gy s s 555
laaol Al s 1 o poen (slank 51 VU = 5o
e gl ol s S etalie (St 15 Cowi 1 15T
ACC o 5T a5 ol bty g CabB b LS 1 > ol
il s e alST G ot W g oS Sl s
o3l 3 g0 (sl 5518 5 okeT sy b ol
33 Sl el K’ g0 53 g iy 6
NS RTINS PAN R SO POV,
st S e gl LA e gdle oS ol
slag,SL by v an by e glasSs
LS shoms (1o Ol s ¢ o g0 93 o i b
DLaLS iy i (St RS ot el el D)3
(Shoresh et al., 2008) -l i il &

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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(PO 2P 5T M) el (p TS 5 T o) nd  (A03d) 0359505 (we33) I cn s O (hoyd) BT £l woyd 3 ! ‘gg”gv“\“
K (mg kg-) P (mg kg™) Nitrogen (%) Organic Carbon (%) Texture Lime (%) SP pH (% M’f“)
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
Ol o (11Ske
Square Mean . . 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 Judg b
(S 33 p 5 9k”) (r5) (r5) (P55 25 o) (F 039p5 2P M) 31" )
Gain yield Shoot dry weight 1000-grain weight Soluble sugars Total Chlorophyll Bacteria Cultivar
(Kgha) @ @ (mgg™) (mgg*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 1.183 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%° 39.70%° 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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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 « Bacteria
130.84 15.14 0.0224 2 e
Error

C.V. (%)

s e Ol |y Lo s ) 50 JL«.’}‘C)Jd.ﬂjé)‘é‘_;'&aL)‘:‘_;'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 wheat cultivars to PGPR under rain fed conditions.
Material and M ethods
To evaluate 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) aswell 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 membrane stability 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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