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Table 1. Monthly mean value of temperature, precipitation and relative humidity in Agricultura Reserch

Field Staion of Ilam University during 2013-2014 croping seasons
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Month obo ’ét’h» ’:,.S.\;» RO (1) g,y JSlo> ,519,.,..5»
(3,5 ilw 4z o) (3,5 lw 4z y0) (GSTY) )
Min Temperature Max Temperature Precipitation Min. Relative Max. Relative
(o) (9 (mm) Humidity (%) Humidity (%)
Oct. olo o 11 27 0 14 41
Nov. obl 7.5 25.6 163.5 45 84
Dec. »3! 2.7 12.7 103.3 45 89
Jan. &° -1 10.8 89.9 42 88
Feb. ok 2 11 151.3 43 89
Mar. Ao 5 15.8 93.1 43 85
Apr. RIJTT 6.4 19.8 324 27 74
May Sl o 5 12.8 271 27.2 21 59
Jun. ol 5 16.9 324 0 14 39
A=B-C ) JFl o g, 4 aiwly Sleogas (6505l

5 Jsill g atu ) o> ggerme Baty) e A 1 0 a8

s S Ve ol el pasS Sl o

Binlesl a4 I3 ol (5,Sojlal gz g aws pass
ey (JalST Ghe) 4l (e clale al i
5 Sl gy 4 phed egiindd olfiws Lawg laaises
Pl olfiws gl 355 5 0] (5yy eieie (ome Sl
ol slize & (Emami, 1996) ai (s ooyl o]

Slaslgsl 5 oolaiwl b gladles S al> o 5l amy 450
Sy gBle 99 (250 9y Bl Yo Job sl b 55
L3S Do 3 oad (b (s D)ge 4 JS
2 TS 3l dg g 5l laady, cudls 5l am
@ JEl Gl e g SIS Grae LG )b Bl
lody ) o 0 bodiy ) (Ggtitand 4y pladl oliylsj]
3o g odle 18 as s AN clale L el sl o )
Bad 6, sy S o oKisley] a4 Jlal
3y wlgiwl 5l eslaiwl b oasy ) e (5ol

(8,5 ol 15 slas 3y



v ...\ﬂ);ﬂu@ujQwomkduéﬁpgtzob@}éﬁu

WWAY-AY ey Jlw 50 bl puw (55,9LaS” Golidioni' 35 po olimnl j0 Cagh ) g (b lod dilale bwgito polie .Y Jgur

Table 2. Monthly mean value of temperature, precipitation and relative humidity in Agricultura Reserch

Field Staion of Sarableh during 2013-2014 croping seasons
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Cultiv ar*fertilizer sources
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Fig 1. Interaction effect of cultivar X fertilizer sources on root volume in two dryland wheat cultivars
(Bars is indication of SE)

Control, 50 kg/ha P, P.putida (PSB), G.mosseae (GM), P.putida + G.mosseae, P.putida + G.mosseae +25 kg/ha P, P.putida
+25 kg/ha P and G.mosseae +25 kg/ha P, respectively.
Means within each column with a letter in common are not significantly different at a= 0.05 by LSD test.
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Table 4. Mean squares of seed nutrient ellments in two dryland wheat cultivars and fertilizer sources.

s SOV @il az &9 o o] o NP oisre S pemily
d.r Ze Mn Fe Cu Mg N P K

o Location (L) 1 212.5% 13.5% 70.7* 25.4%* 0.0019ns 0.02ns 0.06ns  0.18ns

b Jls S Block in location 4 214 93 8.7 0.59 0.00015 0.058 022 0.044
o) Cultivar (C) | 126.5%# 1.1 34 6%# L6%* 0.00042%* 0.058%** 0.64%% (0 47+%

g ale Fertilizer sources (FS) 7 1129 50.6%* 289 4%* 35.4ns (0.054%* ().2]%* 1.2%* 0.16%*
6268 pliaxed, CxFS 7 638+ 7.04%* 125 0.36 0.00068** 0.0067%*  0.04*¥*  0.16%*
oo LxC | 1.3 0.16 1.8% 0.73 0.000029 0.0000008  0.004  0.00010
8995 aaliox e LxES 7 0.54 (0.76%* 1.05% 0.40 0.000029 0.0008 0.01 0.0010
8055 aliaxed x (S LxC*FS 7 0.42 032 0.11 0.11 0.00030 0.0006 0.007 0.0047
Les- Error 60 0.63 0.20 031 0.20 0.000060 0.0004 0.027 0.0033

(i) Sl CV (%) i 5.08 36 53 82 41 11 179 117

ns: non-significant, * and **: significant at 5% and 1%, respectively.
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Fig 2. Interaction effect of cultivar x fertilizer sources on grain yield in two dryland wheat cultivars
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Table 5. Mean comparisons of location effect on Zn and Cu in two dryland wheat seed cultivars.
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Means within each column with a letter in common are not significantly different at a= 0.05 by LSD test
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Table 6. Mean comparison interaction effect of locationx cultivar on Fe concentration (mg kg'1)
in two dryland wheat cultivars
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Means within each column with a common letter are not significantly different at a= 0.05 by LSD test.
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Table 7. Mean comparisons of interaction effect of locationx fertilizer on Mn and Fe concentration
(mg kg'l) in two dryland

50 kg/ha PSB+G  PSB+GM+ PSB+25 GM+25
Control P PSB GM M 25kg/haP  kg/haP  kg/haP
! 7.3 112 113 113 11.6 138 124 13.6
. lam  @03Dg (2033  (#0.39)e (@059  (@034)e  (20.82)c  (+025)d  (20.92)c
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Means within each column with a common letter are not significantly different at a= 0.05 by LSD test.
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Table 8. Mean comparisons of cultivar and fertilizer sources effect on Cu in seed in two dryland
wheat cultivars

3, Cultivar &ls  grain (mg kg™)
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G.mossea + P.putida PSB+GM 5.4 (£0.18)b

hwd (52 Loy 595 LS 43 0,55l YO+ G.mossea + P.putida PSB+GM-+25 kg/ha P 7.3 (£0.13)a
S g1 lrods 395 LSS 43 p,59LS YO+ P.putida PSB+25 kg/ha P 7.1 (£0.23)a
Sd oilonnls 055 LS )3 0,5 5LS YO+ Gimossea GM+25 kg/ha P 7.2 (0.22)a

5,105 (gl sime WS /0 Jloiml prhans j0 LSD (03T ool s coiisly oo S yiiin By sl)ls a5 ila uSils ¢ygim 2 40
Means within each column with a common letter are not significantly different at a= 0.05 by LSD test.
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Abstract

Introduction:Beneficial free-living rhizobacteria, which have been shown to improve plant health or increase
yield, are usually referred to as plant growth-promoting rhizobacteria (PGPR). Mycorrhiza, which is a symbiotic
fungus, has been under researches for more than a century. Inoculation of plant roots with arbuscular
mycorrhizal (AM) fungi may be effective in improving crop production under drought conditions. Improved
productivity of AM plants was attributed to enhanced uptake of immobile nutrients such as phosphorus, zinc and
copper. In addition, other factors associated with AM colonization may influence plant resistance to drought.
Therefore the main of this study was to effect of phosphate solubilizing bacteria and Mycorrhizal fungi on yield,
yield components and its associated in two dryland wheat cultivars.

Materials and methods:An experiment was carried out in factorial arrangement using randomized complete
block design with three replications at Agricultural Research Station of Ilam University and Sarableh
Agricultural and Research, Recources Center during 2013-2014 cropping season. Experiment factors consisted
of two dry land wheat cultivars (Keras Sablan and Saji) and fertilizer sources treatment including of 1- without
application of phosphorious chemical fertilizer, 2- 50 kg/ha P, 3- p. putida, 4- G.mosseae, 5- p.putida +
G.mosseae, 6- p.putida + G.mosseae +25 kg/ha P, 7- p.putida + 25 kg/ha P and 8- G.mosseae +25 kg/ha P. At
full maturity, Seed nutrients such as nitrogen, phosphorous, potassium, Zn, Mg, Mn, Fe and Cu were recorded
using a sample plants from the middle ridges of each plot. The data were analyzed statistically by SAS program
and the data means were compared by LSD test.

Results and discussion: Results indicated that interaction effect between cultivar xfertilizer sources had
significant effect on nitrogen, phosphorous, potassium, Zn, Mg, Mn, Fe in seed wheat. Using of bio-fertilizer had
positive and significant effect total studied traits in two dryland wheat under dry land condition. The highest zinc
element in seed was obtained from Saji cultivar and using p.putida + G.mosseae +25 kg/ha P and the least of it
was Keras Sabalan cultivar in control treatment, which increased to 49.7% in the zinc element in the seed. The
highest amount of manganese in seed was from Saji cultivar in the application of p.putida + G.mosseae +25
kg/ha P and the least manganese obtained from Keras Sabalan cultivar in control treatment, which increased
53.3% in the manganese element in the seed. The highest iron element in the seed belonged to Saji cultivar
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and using of p.putida + G.mosseae +25 kg/ha P and the lowest from Keras Sabalan cultivar in control treatment,
which caused an increase 97.2% in iron element in grain. The highest magnesium content in the seed was
obtained from Saji cultivar and using of p.putida + G.mosseae +25 kg/ha P and the lowest from Keras Sabalan
cultivar in control treatment, which increased 39.1% in the magnesium element in the seed. The highest nitrogen
content in the seed was from Sagi cultivar in the application of p.putida + G.mosseae +25 kg/ha P and the lowest
nitrogen content indicated in Keras Sabalan cultivar in the control treatment, which caused an increase of 21.5%
in nitrogen in grain. The highest P content in the seeds was from Saji cultivar and the application of p.putida +
G.mosseae +25 kg/ha P and the least P content was cultivar Keras Sabalan in control treatment, which increased
66.1% in phosphorus in grain. The highest element of potassium in seed was obtained Saji cultivar and using of
p.putida + G.mosseae +25 kg/ha P and the least Pseudomonas potassium indicated in Keras Sabalan cultivar in
control treatment, which caused an increase 64.8% of potassium content was in the seed. There was significant
different between cultivars to response of Using of phosphate solubilizing bacteria and mycorrhizal fungi, so that
Sji cultivars had the best response to mycorrhizal fungi.

Conclusion: In this study indicated that GM and PSB had positive affect on seed quality and seed nutrients had
the better status in presence of inoculationwithGM and PSB. Application of GM and PSB with fertilizer levels
significantly increased the macro and micro elements uptake thad was recorded from Saji Cultivar x GM + 25
kg/ha P. The decrease in available N, P, K, and Fe, Mn, Mg, Ze status of seed was recorded in control where no
fertilizer (control treatment). The increased uptake of the nutrients was due to added supply of nutrient and well
developed root system resulting in better absorption of water and nutrient. According to the results, the use of
GM and PSB cause root development and provide conditions for the absorption of nutrients. In this study, GM
and PSB through the development of mechanisms such as root growth have increased the absorption of nutrients
and the development of photosynthetic surfaces and the plant produced materials for the development of their
organs. Finally, the nutrients in the seeds increased.
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