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Table 1- Climate data of experimental were taken from of Mashhad Metrological data (2010-2011)
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N
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Mol
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23958
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Table 2- Physical and chemical properties of soil in experimental site
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Table 3- Analysis of variance (mean of squares) for yield, harvest index and some traits via combined analysis of data of

canola
N s )
AL S 2 (K o Sy Slagon  glos pials
O ot 2olio a0 Cas . .
teal e 4ild 3yShos Cudls gl Jgl dl> 5 09 d> po U““" sl
syl Seed yield Harvest Height Leaf Leaf Relative Canopy
S.0.vV df index greenness greenness water temperture
first stage second content deplection
stage
bxe 1 23998323.09° 1641.87"  0.048™ 447.49™ 615.86°  1860.34""  260.01™
Location
K5 slbs ke - sk * ok
t 4 124117853 44.74 0.088 0.68"™ 41.38 29.38™ 44.82
Error 1
S * ke ke
@St 3 84719.6™ 38.20 0.012™ 5.28" 199.68 106.80 2.19™
Bacteria
lase X ¢ :S1 sk ke -
e Yo A5 3 164776.6" 22.06™ 0.004™ 44.62™ 81.14 102.55 5.02
Bacteriaxlocation
) 5 1835880.5"  131.09™ 0.531" 668.72" 221377 12128 422"
Cultivar
_hf’“x“’j’ . 5 393052.7"" 13.72™ 0.020™ 34.49™ 53.07"" 43.37" 562"
CultivarxLocation
e oS XSk 15 72258.08™ 35.44™ 0.014" 28.41"™ 110.86™  47.36™ 3.88™
BacteriaxCultivarxLocation
8 S wox wox ke ke ok
w5 st 15 112661.54" 25.15 0.010™ 63.90 129.27 106.54 3.70
BacteriaxCultivar
s
P 92 98133.83 10.65 0.015 26.56 16.16 17.87 1.46
Error 2
(30)9) Slyesis a y0
CV (%) 19.33 21 11.58 11.07 9.49 6.78 35

bl o () gxe pE g do)d gy o )d S Jlain] e jd ()l e odima L i 4 NS T

* k%

** *and ns: Are significant at 1 and 5% levels of probability and non-significant, respectively.
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Table 4- Mean comparison of individual effects of yield, harvest index and some traits of canola

38des Sl padls () glis)! S (K SrShiw s Sl sgime 295 (Slos pialS
JE (a5 k) (a3) _ (o) Jgl doyo (sl 39 o yo (3053) (315 5 )
Treatment Yield Harvestindex ~ Height(m) Leaf greenness  Leaf greenness  Relative water Canopy
(kg.ha™) (%) first stage second stage content temperture
(SPAD) (SPAD) (%) deploection
L, 535.38° 7.01° 1.05% 44,76 44.41° 58.70° -é.ggia
L, 1351.85% 13.77° 1.09% 48.29% 40.28° 65.89° -2.97°
Bo 942.66° 10.22° 1.06% 46.36 41.36° 60.32° -1.73°
B, 884.27° 9.76° 1.06% 47,08 39.48° 61.53" -1.5°
B, 1003.09* 11.89% 1.07% 46.46° 44,19° 63.11*° -1.36°
Bj 944.44* 9.69° 1.10° 46.20° 44,36 64.23* -1.91°
Vi 1083.45° 12.04° 0.91° 51.86% 47.27° 64.49° -1.79™
V, 1381.95° 14.30° 0.90° 53.99% 41.68° 65.68° 1.70™
V3 917.83b° 8.27° 1.22° 42.34° 39.25¢ 61.49° -1.89™
V, 877.09° 8.51° 1.06° 4551° 44.48° 60.43° -2.12°
Vs 546.3¢ 9.8° 1.24° 40.76° 39.75% 60.25° 1.22¢
Vs 855.09° 9.37° 1.10° 44,7 41.62° 61.45° 1.02%

sl i )b dme BB gl)b 103 5 Jlass! gdaw 13 LSD (g0l (oll p giw p yd ailiie B G JBlis (gl Lo Sile™
L5 pae bame il (5 lame il 1 a4y lachises
:B3 Pseudomonas fluorescens .¢,:Sb L il :B, {Pseudomonas fluorescens and Pseudomonas putida) (i sl 45 3.l Byl pas By
Pseudomonas putida (¢ :Sb b gl
Landrace 43,:Vs 4 BP1843, :V5 Goldrush .8, :V, Parkland .3, :V5 . Hayola330 43, 'V, Hayolad01 .3, :V;
*Column means followed by the same letter are not significantly different at 5% probability level using least significant difference
(LSD).
L, and L, are stress location and non stress location.
By.B1B, and B; are non inoculation; co-inoculation of Pseudomonas fluorescens and Pseudomon as putida; inoculation with
Pseudomonas fluorescens and inoculation with Pseudomonas putida, respectively.
V1V, V3 V4 Vs V! are Hayola 401; Hayola 330; Parkland; Goldrush; BP18 and Landrace, respectively.

sita (BoVs) BP18 o5, )5 il pis jlewi )3 20y 55/31 15 IS Ol b (cgime Cho o3y 3 6L S @l
(5 Jguz) 392 (B3V2) 330V g5l o3, )3 Loy pwligogigw slesi ,> o ys 68/55
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Table 5- Tow Fold interaction effect of Bacteria x Variety of yield, harvest index and some traits of canola

3 , ) s, s s, s i o o syl glod ol
. PR ) 3fes cullay bl - AT S e TS (31,5 L)
o (%) glis ! (sbosl) Jol alayo  (swel) 093 Al po (s053) o
(s (2) . Canol
Yield Harvest index Leaf greenness Leaf greenness  Relative water py
Treatment : Height(m) first stage second stage content temperture
(kg.ha™) (%) g 9 deplection
(SPAD) (SPAD) (%) C)
BoV: 1134.7 9.75%" 0.87 48.41°%F 41.85°T" 64.40°" -1.41°
BoV, 1296.3 15.00% 0.86' 54.75% 44.3%® 67.41%° -1.83%
BoVs 907.4 8.24°" 1.25% 45.78°19 39,417 64,53 -1.83%'
BoV., 855.6° 9.47%f 1.04%% 45.95%f0 47.9% 55.32" -2.66"
BoVs 745.4° 10.21%f 1.285° 41,7190 38.320Ni 55.31" -2.16
BoVs 716.7° 8.65%" 1.05%% 41.63%i 36.381 55,720 -0.75%
AVA 1032.4? 9.55%f 0.89 53.75%° 43.88°% 67.84% -2
B.V, 1175.9% 12,245 0.88f 55.77% 44.36%% 61.70% -1.50%"
B.Vs 1092.6° 10.93°% 1.23® 37.41 36.031 62.16% -2.257
BiV, 861.1% 7.87% 1.04°% 45.78°19 4450 55.6" -1.91%f
BiVs 300.9° 9.58%" 1.17% 44,635 34.91" 58.5¢19" 0.33
B.Vs 842.6° 8.37° 1.14% 45.13°"9 33.73' 63.41%¢ -1.66%
B,V 1134.3 18.54° 0.92¢ 49.26°¢ 51.76° 60.56%19 -1.500
B,V, 1523.1% 15.53% 0.88' 51.8%%¢ 34.91" 65.062° -1.500
B,V, 861.1° 7.36° 1.17% 43.61°" 44.01°%" 62.46% -1.47°%"
B,V, 986.1° 9.07%" 1.13% 49,33 44.2°® 62.55% -1.66°%"
B,Vs 495.42 10.88° 1.25% 38.91" 43.36%" 62.85% 0.083%
B,Ve 10185 9.98%" 1.08% 45.83°"9 46.82" 65.212°¢ -2.16°
B.V, 1032.4% 10.31%" 0.94%" 56.01° 51.61° 65.152°¢ 2.5
B,V, 1532.4% 14.422™ 0.97%" 53.65%° 43.16%" 68.55" -0t
B3V; 810.2° 6.57" 1.23° 42.58" 37.56™ 56.817" -2.08%"
B,V, 805.6° 7.64° 1.04%® 40.98%" 41.8°1%" 68.26 -2.25%
BsVs 643.5° 8.69%" 1.26® 37.78' 42.46°" 65.142°¢ -2.33°
B3Ve 842.6° 10.5% 1.15 46.21%19 49.55%® 61.46%" -0.33%¢

sl s )b dme NS cl)b 1op3 5 Jlass! gdaw 13 LSD (g0l (oll p giw p yd ailiie B G JBlis (gl Lo Sile™
Pseudomonas (¢ zsb b zdls: B, (Pseudomonas fluorescens and Pseudomonas putida) (¢S o155 93 3.1 Bie zedls pae B icuip 4 lachisee
Pseudomonas putida ¢ S b @l ;B3 « fluorescens
Landrace o8, :Vs 9 BP183, Vs Goldrush 3, V, « Parkland 3, V3 Hayola330 .3, :V, Hayolad01 3, :V;
*Column means followed by the same letter are not significantly different at 5% probability level using least significant difference
LSD).
(Bo‘ Bl)‘Bz and B3 are non inoculation; co-inoculation of Pseudomonas fluorescens and Pseudomon as putida; inoculation with
Pseudomonas fluorescens and inoculation with Pseudomonas putida, respectively.
V1V, M3 V4 Vs Vg are Hayolad01; Hayola330; Parkland; Goldrush; BP18 and Landrace, respectively.

2 6SL ol g 5l jd o 55/64 U (Bily) (i g 5 (Vilo) 401 Yola cogpas ol ol 6 Jgus mls

8 Jsin L solbas (7 Jgas) 59 yuiie (Brla) s Lol Cho »ly3gs oy (i pae by (Volp) 330V gla

355 93 gudliyd doyd 73153 5l i ol G5 aw Bl @l s O halS 18y a8 Il s winh ol Sy O e (sixe

» 3o 4518 U (BiViLy) i pas 0 401 Youls o ¢S Sl i 1y cdo opl 5l (68 Hlde (Valy)
Dgr yis ) (BoVala) (i o (3hals 55 iy pae Wl8ed LuiSany jldo clyuss a8 o L pils dalllas g ls

Loylys 5 (oS ol3 93 il 55 doyd 67142 5 lame p3 6,58
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Table 6- Tow Fold interaction effect of Varietyx Location of yield, harvest index and some traits of canola

°’sf°‘ Cllsp pabld () glisy) S (S o S S e o & sgime 29l sl Lials
o 2 eSHS) (203) (o) Jgl alsjo  (slyual) 093 a5 (323 (o5 55lw)
(susa Harvestindex  Height(m) Leaf greenness Leaf greenness Relative water Canopy temperture
Treatment Yield ) first stage second stage content deplection
(kg.ha) (SPAD) (SPAD) (%) (°C)
VAR 537.3°" 7.58¢ 0.908° 48.76° 46.85% 60.53% -0.45°
VAR 870.4¢ 10.79% 0.903¢ 54.02% 43.44° 63.96" -0.41°
VAW 537¢f 6.11¢ 1,23 41.45°f 42.62™ 57.86% -1.04°
VL, 402.3 5.37¢ 1.04¢ 43.86° 48.27° 55.12° -0.95°
Vsl 340.3" 6.61° 1.19% 37.85" 41.89 57.87% 1.25°
VAW 525° 5.62¢ 1.05¢ 42.62% 43.41° 56.88° -0.08°
VL, 1629.6° 16.49° 0.91° 54.95% 47.70° 68.44° -3.12°
YA 1893.5° 17.81° 0.89° 53.69° 39.93% 67.4° -3¢
VAR 1298.6° 10.44° 1.21% 43.22%% 35.89° 65.12% -2.75°
V,L, 1351.9° 11.66% 1.08% 47.15 40,7 65.74% -3.29°
VA 752.3% 13.07* 1.29% 43.66°% 37.62% 62.63% -3.29°
VLo 1185.2° 13.13° 1.68% 46.78"¢ 39.82%¢ 66.02%° 2.37°

sl i )b dme NS cl)b 1op3 5 Jlass! gdaw 13 LSD (g0l (bl p gm0 yd ailiie B G JBlis (gl Lo Sile™
O pas laoce L, s Lo Ly s iy I aisee
Landrace »5,:Vs 3 BP18,3, V5 « Goldrushs,:V, Parkland o, V3 Hayola330 . ,:V, Hayolad01 .3, :V;
*Column means followed by the same letter are not significantly different at 5% probability level using least significant difference
I(_Llsz?n%i. L2 are stress location and non stress location.
V1V, V3 V4 Vs, Vg are Hayola 401; Hayola 330; Parkland; Goldrush; BP18 and Landrace, respectively.

155 Slho (S 51 g Cdld (adls o Shos (g1 b 53 (5551 49> GRS o052 (e dullio =7 Jgaa
Table 7- Tow Fold interaction effect of Bacteria x Location of yield, harvest index and some traits of canola

28 Codl  pas L £l | Syt Sy Syt Sy o 2l ne @ glos Glals
o 2 RSk (o) (o) () sl doso (sloul) g3 oo (22,9) (315 55s)
Treatment (;_L‘“’ Harvest index Height Leaf greenness  Leaf greenness Relative water Canopy temperture
Yield ) m) first stage second stage content deplection
(Kg.ha') (SPAD) (SPAD) (%) (°C)
BoL; 519.6°" 6.47° 1.06® 43.98° 4414 56.50° -0.88°
B,L, 575.6° 7.11° 1.03° 44.06° 39.46° 55.64° 0.05®
B,L, 552.5° 7.60° 1.05%® 45,53 46.25% 60.95¢ 0.33
BsL, 493.8° 6.88° 1.07® 4547 47.80°% 61.72% -0.63"
BoL, 1365.7% 13.98° 1.06® 48.75%° 38.58° 64.13% -2.58"
BiL, 1192.9° 12.41° 1.08® 50.09% 39.50% 67.42° -3.05°
B,L, 1453.7° 16.19° 1.09%® 47.38%% 42.12% 65.28% -3.05°
BsL, 1395.1% 12.49° 1122 46.93°* 40.91% 66.73%° -3.19°

sl (o Iy dxe BB (el 1o )3 B Jlazsl gdaw ;3 LSD (yg0jl sl p gt 5o 10 dliie B p S JBlis (b by Sile™

sis pae basme Lp ¢ i e th gt iy 4 lachises

« Pseudomonas fluorescens (,sL b il - B, {Pseudomonas fluorescens and Pseudomonas putida) (s, sl 45 sl By giils pae By
Pseudomonas putida (s ,:sSL b gl :Bs

*Column means followed by the same letter are not significantly different at 5% probability level using least significant difference
(LSD).

L, and L, are stress location and non stress location.

By, B1, B, and B are non inoculation; co-inoculation of Pseudomonas fluorescens and Pseudomon as putida; inoculation with
Pseudomonas fluorescens and inoculation with Pseudomonas putida, respectively.
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Table 8- Three Fold interaction effect of Bacteria x Variety x Location of yield, harvest index and some traits of canola

o 5) s Shas . S S S o S wﬁ 'dtftf)& ’
s (s (o) oy padld (i) 3! (owsl) Jgl s 5o (slpwl) o3 i 5o (223) P
vield Harvest index Height Leaf greenness Leaf greenness Relative water te(niar;?'?gre
Treatment (Kg-ha) (%) (m) first stage second stage content p ‘Ij e
9 (SPAD) (SPAD) (%) ep(fé)m”
BoVily 500.9™" 7.262"P 0.88™ 44499 4153 58.66'° 0.33°®
EAVA 944 4™ 11.551%%¢ 0.89™ 54.1%° 495" 66.8%" -1.33%
BoVsla 490.8"" 5.234™P 1.32%¢ 41°° 45.9°" 58.24/° -0.66°"
BoVals 516.7"" 6.124" 110" 46.5%° 48.2"¢ 45.8° =25
BoVslsy 361.1°" 4,948™° 1.220%¢ 37.5%° 39.6™" 54.1° -1.16°%
BoVels 303.7%" 3.707° 0.95™ 40.43™* 40.13"* 55.36™" [
B,ViL,y 611.1™" 7.587"P 0.93™ 48.7°™ 38.63"° 62.1°™ -0.66%"
BiV,L, 842.6"° 11.551%% 0.91'™ 53.5%f 43.833% 60.8%° 0¢f
ByVsl, 824.1"° 8.674"P 1.22%0d 38.7°° 38.73° 55.91™° -1.66™
BiVily 4445™" 5.687™° 0.97™ 40.4™* 51.6™ 46° -0.5
BiVsLy 148.2" 3.562° 1.12% 40.56™* 36.631"™ 54.4° 35®
B; Vel 583.3" 5.601™" 1.06" 4253" 27.33° 54.6° -0.33"
B,ViLy 537.0" 7.749" 0.89™ 48.63°™ 53.93° 59.1"™° -0.16°"9
B,V 814.8"P 11.023*" 0.82" 52+ 40.33%* 62.3°" 0.5
B,V 425,9% 5.98'7 1.21%%¢ 42.4' 44.33% 59.1° -0.331
AV 425,999 4,055 1.15% 46.53%° 48>f 62.05°™ 0¢f
ByVsly 351.9% 10.184°™ 1.18* 37.9"° 4593 60.99° 42
ByVsla 759.2 6.626"" 1.06" 45.73" 45" 61.6™ 2%
BsViLy 500.0"" 7.741" 0.9234™ 53.33*" 53.3" 62.25™ -1.33°*
B3Vl 879.7% 9.053"™ 0.98% 56.5* 40.109™ 65.9"" -0.83°9
B3Vl 407.4% 455" 119" 43.73™ 4153" 57.63%° -15%k
BsValy 222.2" 5.644™P 0.966"™ 42,03" 45.3°" 66.6"" -0.83°9
BsVsLy 500.0™" 7.758"P 1.26% 35.46° 45.40 62.06°™ -1.33%
BsVsly 453.7"" 6.567"° 1.12% 41.8" 61.2° 55.93™"° 2%
BoVil 1768.5% 12.237% og7™ 52.43* 42.16™ 70.15%° -2.66
BoV.L, 1648.1° 15.483" 0.83" 55,4 39.10" 68*" -2.33°
BoVsl, 1324.1°" 11.257¢" 119" 50.5*¢ 32.93%° 70.83*° -3k
BoVals 1194.4%% 12.832* 0.99M 45.4™ 47.6"" 64.83°" -2.8%°
BoVsl, 1129.6°" 1158 1.34° 45.93°P 37.05" 54.93° 3.1
BoVsls 1129.6°" 13.611°9 1.16*" 42.83" 32.63% 56.08™° -15Mm
AV 1453.7°4¢ 11.519°¢ 0.85" 58.8° 49.13%¢ 7353 -3.33m°
BiVslo 1509.3"¢ 12.929"" 0.84" 58.05" 44.9% 62.6°¢ 3
BiVsly 1361.1°¢ 13.185°9 1.242¢ 36.13° 33.33™° 68.4%" -2.83<°
B, Vil 1277.8" 10.071°™ 1.11% 51.16*" 36.40"™™ 65.2¢9 -3.33™°
B, Vsl 453.7"" 15.612%® 1.23%¢ 48.7°™ 33.10™P 62.6°" -2.83<°
B; Vel 1101.9°™ 11.15%" 1.21%%¢ 47.73%" 40.13"* 722 -3k
SAVA S 1731.5% 29.347% 0.96"™ 49.9™9 49.6° 62¢™m -2.83K°
B,V 2231.5% 20.052° 0.95™ 51.6°" 29.5° 67.8%f -35M
ByVslo 1296.3"" 8.8.740" 1.13% 44.83%¢ 43.7%* 65.22°" 25"
ByVilo 1546.3"¢ 14.092°" 1.11% 52.12*" 40.5M* 63.05"* -3.33™
B,Vsl, 638.9" 11.587°% 1.33 39.93°° 40.8"* 64.8°9 -3.88°
B,Vel, 1277.8™ 13.339°9 110" 45.93°P 48.65"¢ 68.8*¢ -2.33%
BsViL, 1564.8"¢ 12.88"° 0.96"™ 58.7% 49.9° 68.1*" -367°
BsVsL, 2185.2° 19.798° 0.96"™ 50.8*¢ 46.23°" 71.2%¢ -3.16™"
BsVsly 1212.9% 8.604"P 1.27% 41.43%° 33.60™°° 56™M° -2.66/°
BsVilo 1388.9"" 9.65°" 1.11% 39.93°° 38.30° 69.9% -3.66°
B3Vslo 787.0" 9.627°" 1.27% 40.1°° 39.53™" 68.2%" -3.3m°
BsVel, 1231.5°% 14.433°® 119 50.63*° 37.9%° 67" -2.66"°

sl o Iy dxe BB () 1o )3 B Jlaisl o ;3 LSD (yg0jl wll p (gt 5o 50 dliie B p 6 JBlis (b by 5, Sile™
ot pae b Ly ¢ 15 b thg ey 4 bnchise
:Bs Pseudomonas fluorescens ¢ 5L b zéli: B, « (Pseudomonas fluorescens and Pseudomonas putida) (¢ zSb o5 g5 5:4865:B1c zels pac By
Pseudomonas putida (¢ :Sb b gl
Landrace 38,V s BP18:%,:Vs Goldrush 8,:V,4 Parkland 3, V3 Hayola330 3, : Vo Hayolad01 .3, :V;
*Column means followed by the same letter are not significantly different at 5% probability level using least significant difference
I(_Izsaaé L, are stress location and non stress location.
By.B1B, and B3 are non inoculation; co-inoculation of Pseudomonas fluorescens and Pseudomon as putida; inoculation with
Pseudomonas fluorescens and inoculation with Pseudomonas putida, respectively.
V1, V2, V3, V4, Vs and Vg are Hayola401; Hayola330; Parkland; Goldrush; BP18 and Landrace, respectively.
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S5y 330 Yola 5401 Yool o5l Lo 55 590 44/76 SPAD
g b LS plByl plu a4y o (Ko juaw a3 > Cas j3 ) 295
aS ol i O Jodo wcd S 8wy ol sles! ;> BP18 o3,
1 56/01 SPAD jl au 5 5l Jod Sy S jonw dyd Ol ysis
SPAD Us (B3V1) 401 Yala 5 e sobisegsew ¢S
239 puiie (BLV3) ad )L )3 (6,8L 9o gy (> 37/41

(el 5 g 595 210) (oAlS 5l sas Sy (S ass 4 5

(B saz) 48 o ot Luilly 328 Jgi §) Jool> ol
S sine gl Byl g (675 (15 pas g ST Lo 93 (e
SCadld 293
Hlo ey » Sk g e 3 08y daze ) 55k A9
A5 I me bame )0 08 53 (538 alSan

S 42> 450 L5 ( Jg2) Sl duslio gl
Sy i pas 5 yuie 44141 SPAD Jolae (i bawme > Sy
Jolse Ly (wligegsgw s SUs pimmen >4 40/28 SPAD
SPAD L (6L ol ¢ uili 9 s 5YL luie 44/36 SPAD
b 1y Sy S jew 4o G (55505 ke 39/48
4 G |y 395 (65 4727 SPAD L 401 Yol 53, Lo
ol sl 13 39/25 SPAD Jsleo 3 S5b g 3l oL 8] Lo
)5 )58 (s

<L 5 47180 SPAD jl lay e o (68U 15l ol pus
pac ;> 38/58 SPAD b (BsLy) (i bauxe 45 Ly ywligogdgw
T Jssz) 352 s 1o (Bolo) G5 pas bame )3 (6551, el
e 35/89 SPAD U 48/27 SPAD jl Lases 53 13, il s
SHl g (Val) (i 5o )5 68, 50 wliel ol cusias 5 09
(6 Joao) ws sanlive (Valo) i pae po ai)

1 6112 SPAD I 55 bay e 3 8y 3 6 ,SL il polie
SPAD b (BsVel1) [ Sis 53 Ly pd) 53 Lidar yoligogigw
St > Gt w8y 6L ol3 g3 S 5 21133
(8 Jgi) 592yt ;> (B1Vel)

5 Moy oligogdg 558k ool 51 (g5 oaimd Lt b

O &5 duype 5 4y 65l elel ol @l 4 a2 b
9995 Ol (s (90 o)y ialS cel Wl o Sis
e Al L\ow 9 S 5 Oygody (8L 5l edlatul e
OB G egu Bl pSias 9 Cadss Wl ol 2,8 pas |
LacS o ol s slgime ialS coge (Suid (i ik andl
o (Sgma > iblS sgMeas (Molnar et al., 2002) 345 .0
D9 oS Job asy ialS cel (Sis gloy p olS
slacc i ial s s ay ol yisy ab, GialS uses
o o)l it odle W Wl ialS g fiwgid el e ]
(Schonfeld et al., 1988) ¢l

(Lazcano & Lvatt, <lsd 5 LS5Y bawg 45 adss
I ime ialS ( Sid  4ST AS olyd C8)5 Oy 1999)
ol 9 b e ) Logd (2lsn claplil )3 S O s (sliome
L e ollS jo ey cdale b (g)b pxe (Siuuod ¢ jials
J&KDLfUTu*“”)L\BA9$)JEJA‘”u§“>L)‘“:u'\”W|)Sl
b o

s (Mathur & Wattal, 1995) Ul 5 050 ‘pizen
oz Lial s (Johnston et al., 2002) L)lSan 5 giusl>
OIS S s (Saas i Lulps ) 1) (RWC) Sy O s
ki oy L s g 09yl s bt b illes 45" s S
b g G5 ey base 1 e (i baylyd > cas ol (g20s
Sl e lyime 5 Ol G ol 0 YU (Stsod 329 4 2299
(Islam Paseban et al., 2009) wb o ialS Sy Ol s

Syt S e da g

A st 4013 55 o Sl GlaLS Su 0355, b IS
bis oo slaygiss I (S5 0nj lalS 55 Ji89)l87 Gliee 25 0
.(Jiang & Huang, 2001) sl e (s jiwgid cud )b

(codils 3 a9 182) canIS ) a8 Sy (S jas 42 ya

9 0o 4S5 b gt Guibyly 435 Jgda §l Jols b

by 3939 (gl bz gls Pyl 5 i pas 5 iS5 lauore
3 Jgia) 1 Joisine oo o8 3 (655 &5
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cel ol sl JLooly ol as wil st sl J5l) ades

Lo 0550y (=l 4o Aomaiyd 9 i) (grlinuSTy
(Schutz & Fangmeir, 2001)

(CTD) 2 gils sboa hals

(CTD) by &yl dn )3 5 05lS Oyl dn gy o Cglis
Ol S e )5 el 0y90 (Suid Al adlh lyied
Azizi, 1999; Reynolds et 355 0 oylo AT & jaody B3
(al., 2001)

Bl tals’ 5y bty @yba plalS L) ol Gials' L
(Araus et al., 2002) b o Ll Lol slod s

Pisine Sglis 3 Jgi2) 5 (S Alols ulis (uilyly 4155
5 ko )3 08y 8y ) 58Sl chazes ) (68l Al I 5 )
OSlee dulie Joao Kidg laxe )3 08 53 (58 alSaw
Jade ol S 5l an > 1/22 L BP18 13, (4 Jsio ) ob jlis
AT 5 268 Jlaio 31,5 lo a3 =2/12 )y 3,05 ¢ 6 5YL
ol olis 1y

55 oS 5 b Lt 68y 55 (6 Sk Al Sl gy (rizeen
Jaie 31,5 ko 45,3 0/33 L (B1Vs) BP18 43, > (8L ol3s
a5 =2/66 L (BoVa) Lol a8 vy 5> guili pice g (s 5YL
(5 Jga) %38 S 1y AT ) (208 jlaa 31,5 5o

(TJgaz) ol s by me 1> (635 (eSSl dumlio oo
0733 Joleo (BoLs) (45 b )3 pudaoygld oligopdges (5 55S\;
s )3 Ly elisegoge 5 ySL g (5 pda Mo 21,5 Lo > )
AT 5l o 510S s 3,5 5bo a3 =3/19 1, (Baly) s pas
35 S,

w55 (6 Jsiz) o ol Lo 1 08 (5:Sikie Al Jgu
Jacie oly S sl 4 1/25 L (Vely) (i bayxe ,> BP18
ayd =329 U (VL) L pas bame p3 LilalS o8, ¢ (o yidis
38 S |y Ciio ol 3l (6 yieS e 31,5 ko

Ol basee )3 08 )3 (8L alan I (pSle duslie Jgao
Lo 3 BP18 )3 uiujsl wligodge 5381 &S (B Jgs oo
SxSL g YL Hlide oI5 il 42> jlex b (B2VsLy) i
(B3Vily) L pace bauo 1 401 Yorla )3 [y uligogdsw
2l s 1y AT 5 208 5luie =3/67 Joles

S92 Objl slajles pl b (68L oI5 cpl S pe 5l pizeen
45 e 5 4 Bl 2 S (S jew 423 S
bul)d 3 oo S (Siajew o 950 ¢ SL NP ol aols
oo il sl anily cute ol Codly LA o g LG pis
) Il e Slao (B 904 ¢35 Wiy pelisagpw 5 5Sh
o1 G S oS 5 iy K5 55 5 oS Job il ol
.(Pasha poor et al., 2010) cuwl

A0 LS i dlsge 93 )3 S (e 423 oy @l
Y5 phals davlyd g juie (Sid A5 Jlasl L pgd dl>ya )
OB bae )3 Sy (Sujew 423 35 9 e Gl 5 o>
Sl (s A5 (92 (A5 pas laes Sl b )l gae s5bay
o355 (el 23500 S (sla sk > Indibo)lS olize 3 s
olyear 035 Gl 53 o (i 9 25,1 (185 frisgtd wul 8 0 &
Adlign (s Fagih by i e (sloygS6 5| (S

ol dly < ol Ol sgime 1alS” daulyay (S5 G55 5
sl g CBIE Gl g S 55y (05 005 gty
4y ik Jds e (Kafi et al., 2006) 345 ,als
yle Ba )3 (A5 pae 4 s (A5 bae 1 S (S jw
39 e B p> el ye

Sl (Seid an Cunglie jlre S plyied b9l )lnb
&Sl oo i Sladsd sl odd dlpiuiiy polie pld )l il
Salehi et ) ul oo (2al33 2o Jdols sue (S (5 (I8l
Seis G Bl L &S w53 eaalie o555 5 .(al.,, 2004
GRlBIAID L85l cos (Jg Mo (2RI S L89S e
oysi g0 8D Jdg IS o [El81 45ty o Jlaidy L e
Antolin et al., ) 33)5 oo yioJubg IS sae ilial g Sy ad
(1995

b il alb b )l cos (Sas s 51 )
o (S ol piolS Jg (Ahmadi & Bikar, 2001)
4 (Tarahomi, 2011) caul oad i)liS 30 (Suis Cilises golaw
=8 e )L -2 s  (Sits 15 e Gl L &S0k
LS ol &8 290 dlS (S e Oliee 5l iyl
gohw (oboS 53 g Ml e Dy @ Jidg IS (ljee 3 ialS I S5b
ety b sdaliie (gl e M A] dald 4 o (Sis
Rl clea (s (35 S50 J8g)lS (lise il &ty oo
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Jade w0 124 L BP18 pL5) s j5 oS b (ylis (4 Jouo)
520 091 L 401 Yoola 5 520 0/9 L 330V ol iy g (s yiis
20b olaidl sgs a1y elay)| cuas 1 (55108 polis

S5 9 o=l o (Igbal et al,, 2008) .l,Len ¢ JLEI
dilisee clacgys a5 65,5 518 (Arvin & Azizi, 2010)
Lagl S o 558 )03 ol ol bgio glisy] 5o Logos 1Sl
bugio ghly guin J3 5 Glacuiss plos o5 w0l (LS rzmen
G5 ol @l sl Jgane (S slacaigs o i €
PS5 cp s stin J35 4568 4 3laia pl5)) o 5,8 1015 5
555 Pyl g b olas |y eyl Job (35S Jgese SIS 4558
8,5 )5 09,5 93l o 9y wald

o £ Cao |y olacsglis ;5 (Ozer, 2003) 34l
G 09l s 55 talofl cpl 3 28 (o)l Sl ciliseo pB)|
4 3laio BP18 5, ¢ )b g 15 sl (Sl p)) i o i)
3l oS £l 8 S |y i) 5Vl (sin o5 4
Cutly padld Gl case yn gladile S5 JpuS ©)90
o=l ed ol olS plo 56 9 WMe | g)baw &l 3 Slos
o U G 53 3)Shos Gl 53 S50 iS (n ek Epoge
P il y adld casal I Sk Slg o g ool 035 i3] Jlo
(Aniol, 2002) w3l 5,Shes o33l

»ly Seis i ,sls (Vafabakhsh, 2008) sl
2lg5 oo o o 4558 (oI5 Sy pB)) ol glis)) talS
s Jirali etal., 1989) a_ib L5 b sl assl; 5l
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Introduction

Oilseed rape (Brassica spp L.) is one of the valuable oilseed crops which has been attracting attention in
recent years. Iran is located in a semi-arid region, and water shortage has caused problems, namely providing
drinking water as much as water supply for crop production. Not only does Plant Growth Promoting
Rhizobacteria (PGPR) make plant growth stimulating hormones like Auxin and Gibberellin but also can ease
stress conditions by producing ABA. Consequently, considering the current water shortage crisis in Iran, we took
three main criteria into account: the roles of PGPRs in increasing resistance to abiotic stress, relief of drought
effects, and the importance of cultivation of oilseed rape. The present research has been compiled to study
drought and some Plant Growth Promoting Rhizobacteria (PGPR) on Physiological Traits and Ultimate Yield of
Cultivars of Oilseed Rape.

Materials and Methods

The current study was done on the basis of two simultaneous experiments (under stress and non-stress
experiments) during 2010- 2011 growing season at Agriculture and Natural Resources Research Station of
Torogh, Mashhad is situated in East-North of Iran (36° N, 59° E, 1003 ASL ) . Two research sites (under stress
and no-stress fields) were selected beside each other. This region has a semi-arid climate (annual rainfall 286
mm). The experimental design was factorial based on randomized completely block design with three
replications in each experiment. The first treatment was Plant Growth Promoting Rizobactria, including BO: no
inoculation (control), B1: co-inoculation (Pseudomonas flourescens 169+P. putida 108), B2: inoculation with P.
flourescens 169 and B3: inoculation with P. putida 108. Second treatment was cultivar, including Hayola401 and
Hayola330 cultivars belong to Brassica napus, Parkland and Goldrush cultivars belong to B. rapa and BP18 and
landrace cultivars belong to B.juncea .Greenness index, plant height, relative water content, canopy temperature
depletion , harvest index and final seed yield were measured in the present study as well. In addition, variance
analysis (ANOVA) was performed using SAS ver. 9.1 software.

Result and Discussion

The examination of physiological characteristics including Harvest Index (HI), chlorophyll content, and
Relative Water Content (RWC) showed that there is a considerable difference between location, cultivar, and
bacteria cultivar. At the second stage of sampling, due to the reduction of cell water content and enhancement of
concentration of cell content in stress field, the chlorophyll rate was enhanced in stressed locations. While
findings in RWC showed that Pseudomonas putida had the highest percentage (64.23%), and no inoculation had
the lowest RWC (60.32%). Therefore, inoculation treatment, specifically the individual inoculation in the study
of RWC, could ease the effects of drought stress. Results of the final stem height were significant, only in
cultivar level and BP.18 with 1.24m was the highest and Hayol 330 with 0.9m was the shortest cultivars
regarding to stem height. Individual and interaction effects of bacteria with other treatments on harvest index
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were significant. In current study, it seems that application of bacteria treatments has caused better formation of
final seed yield .There was a considerable difference between location, cultivars and interaction of
locationxcultivar regarding to ultimate yield. Final seed yield in non-stress location (1351.85 kg.ha™) was
significantly higher than in stress location (535.38 kg.ha™). In the study of both morphological and physiological
traits and final seed yield of the current research, Hayola hybrid showed more superiority than other cultivars.

Conclusion
It seems the individual application of either P. flourescens 169 or P. putida 108 leads to better formation
results than two mixed strains of the aforementioned bacteria. In the current study, Hayola hybrids showed a

better function in physiology and ultimate yield; therefore, plantation of these hybrids would be valuable even in
water deficits as well as application of PGPR.

Keywords: Greenness index, Plant height, Relative water content, Canopy temperature depletion



