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Table 1- Monthly mean value of precipitation and mean temperature in llam station in 2010

Parameter il 03958 Sl 5 ols > ) 313 yo 399 s
’ Mar Nay Jun Jul Aug Sep
Precipitation (Mmm) (e Jee) (S, ¢yl 0 98.56 77.44 0 0 10.11 -
Min temp (,C) (pussede 4,9) o 12 153 258 272 25.1 -

oilesl Joe S ol 5 (S5 Sloogas -Y Jgux
Table 2- Sail physical and chemical properties of experimental area

SBedl o wke bl iz J ety i b6 S i JE s R SB apad Sy Cglan
Soil texture  Total N (%) Fe(mg kg™)) Available K Mn(mg kg™ Avallable P Organic Carbon pH E.C(dS/m)
(mg kg™) (mg kg™) (%)
Loam day 0.06 0.06 220 704 109 0.66 7.04 109

iz (s oogS Cot &) (o e (o) 9550 Dlao by 4528 Y Jgu
Table 3- Analysis of variance for measured parametersin corn hybrids under different bio-fertilizer

)0 Sl e ails o ,Shes gl 5 0 ,Ses (55l58 2 0l S e Glas 2L F— e 5 98 Slec L

o @)i e b.)j;MM I s U 59 Sloss b;iim S Ui I YL Sy ol SS (339 b Jsb aBlw a3

SO.V. i gabo P © Daysto ear w0 ) Number of leaf We S Stem
o Daysto emergence Days tQ ear Plant height upper ear Dry matter Length ear diameter

emergency maturity

Replication S 2 53.08 4.33 32.86 2377 0.32 5952 98.45 0.34
Cultivar & 2 525™ 15.75™ 114.6* 1105.5* 0.65™ 29038* 57.73* 0.743*

Error a Al s 4 333 6.08 6.48 107.16 0.15 2909.6 2.6 0.037
feI’Btiil(i);er s § 95 3 2047 40.17* 47+ 2936.2** 2.01* 6206 75.44% 0.834**
Interaction  (Sows ) 995 Xy yud 6 1.58™ 3.56™ 3.42"™ 95.2 "™ 0.034™ 514.1™ 12.66™ 0.062 ™

Error b o slas 18 0.47 1.46 28 54.7 0.018 439.1 1.34 0.042

CV% CH JUUE S g 12.08 7.16 7.14 6.9 6.67 11.89 55 9.16

" " and"":non significant and significant at 5% and 1% probability levels, respectively Sy Sy g gy Jloio pelans yo I ime 5 5 siee NS pie (i iy TR 5 % IS
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Continue (table 3) ¥ Jguz anlsl

Sloc Lo
axy® NP UBL RV FEPRIRES) Gy o Al oluws 4lo 5l 39 4ild o Slos ; ua" CHERWAT YY)
SOV. i qabo @57 Number of row per  Number of grain per 1000-grain Grain _ 39 4l slon Protein
df ear row weight yield Biological Harvest content
yield index

Replication IS 2 74.85 72.25 1664.52 1595782 5699992 5.88 0.0887
Cultivar RVUUT 2 14.89 ™ 234.25* 3818.02* 2462452 45105712 759 "™ 5.56*

Error a Al glas 4 8.43 27 125.02 127215.7 2033256 138™ 0.74
ferl?illci);er (3 385 3 10.77* 224.76™" 3191.28* 6158113 15281051** 123"™ 0.32*
Interaction ot ) 095 Xy 6 312™ 8.99 ™ 105.1™ 373479% 4492705™ 59m™ 0.007™
Error b o sl 18 21 7.63 83.6 39994 1638606 55 0.003
CV% O S gy 10.9 7.32 135 16.8 16.5 8.08 6.79

" and”:non-significant and significant at 5% and 1% probability levels, respectively Sy Sy g gy Jlaio pelass yo I ime 5 5 siee NS pie (i iy THH 5 % 1S
Su3el98,9e 5 Se3led Dlao (eSilee (o) )90 Ly S -F Jeua
Table 4- Effect of cultivar on mean of phonological and morphological traits
o B 595 Slaxi 55 39, Slus
T = > S Uiy oo Spell PV Spsles o Jsb L b5
Treatment o S Daysto ear Plant height Number of leaf Dr .m atter (gr /‘;1)_2) Length Stem diameter
Daysto Days to ear maturity (cm) upper ear y 9 ear(cm) (cm)
emergency emergence

SC704 9.6 68.5 1153 a 2011a 529a 2595a 20.7ab 195b
SC604 10.6 67.7 109.3b 1845b 483a 181.8 ab 233a 233a
SC804 10.9 70 103.3b 183.4b 504 a 168.4b 19.02 b 242a

5l 5l gire B 7D Jloim mhas 50 5SSl (gldials wiz yge3T bl il o S e By shls cygim yo 50 a5 Slan Sl
Meansin each column, fallowed by similar letters are not significantly different at the %5 probability level- using Duncans Multiple Range Test.

Continue (table 4) F Jous aols
NP UBL R IKRIRES) Gy o Al oluwy &ils Hl» 039 als s P’y s Clld y Ll &Sy gy
Treatment  Number of row Number of grain 1000-grain Grain vi elfjﬂl:: hat Biol ;;JP el}:-:&h 4 Harvestindex  Protein content
per ear per row weight () rain yield (kg.ha™) iological yield(kg.ha™) %) (%)
SC704 146 a 42.83 a 272b 10850 a 22040 a 49.2 9.71b
SC604 126 a 35.58 ab 300.8a 8323 b 18620 b 44.8 10.92 a
SC804 12.7a 34.83 b 304.7 a 8417 b 18740b 45 10.81 ab

5,15 (5,0 gime M 70 Jlei! mhas 50 (S5l (glasals diz yge3T bl il oo S yidie By shls (g ,o 50 &S SlanSike
Means in each column, fallowed by similar letters are not significantly different at the %5 probability level- using Duncans Multiple Range Test.
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Table 5- Effect of plant growth prompting rhizobacteria on mean of phonological and morphological traits

U 39, oo 25t U 59 Slasi U 59, olusy . . . .
o - o SyeWl DRV o P Bl b3
Treatment O : e Plant height ~ Number of |eaf Dr .matter (gr/m?) Length ear Stem
Daysto Daysto ear Daysto ear (cm) upper ear y g (cm) diameter (cm)
emergency emergence maturity
#sil 95¢ 69.2b 112.9b 185.6b 5.15b 196.6 b 22.14b 2358
Azotobacter
ok s3] 11.2b 68.4b 112.2bc 193.9b 492¢ 197.2b 199¢ 2.15hc
Azospirillum
potenile Syl 26 71.2a 1154a 21242 564a 24042 24.37a 257a
Azot+ Azos
(il pgaanld 132a 66.1c 1099¢ 168.6¢ 451d 178.7b 17.61d 186¢

Non-inoculation

5l (5l sire AW 7D Jloim! mhas 50 ¢SSl (gldials sz yge3T bl il o S e By shls cygiw yo 50 a5 Slan Sl

Meansin each column, fallowed by similar |etters are not significantly different at the %5 probability level- using Duncans Multiple Range Test.

Continue (table 5) O Jauz anls
o yro sl S IMW y0 o, slasd 3y 5o il oluxy &ils Hl» o3 4ils o ySlos S 5dgm 0 ySlos s o Ll Q1S (yudigy
wd ' Number of row Number of grain per  1000-grain weight Grainyield Biological yield Harvestindex  Protein content
’ per ear row 9 (kg.ha) (kg.ha) (%) (%)

b3 134ab 38b 203.1b 9448 b 20390 &b 46.2 1052b
Azotobacter

Eacactl 135ab 36.6b 292.2b 8907 ¢ 19100 b 465 1053b
Azospirillum

Pt gl S5l 145a 442a 31542 10190 a 21320 476 107a
Azot+ Azos

(et ogaanld 11.8b 21c 2693 ¢ 8240 d 18400 b 447 10.23¢

Non-inoculation

5I5 (5,0 gime B 70 Jloim! mhas 50 (S5l (glasals wiz yg03T bl caril co S pidie By shls (g ,o 50 4 SlanSike

Means in each column, fallowed by similar lettersare not significantly different at the %5 probability level- using Duncans Multiple Range Test.
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Table 6- Mean comparisons of treatment combination of cultivar x plant growth promoting rhizobacteria for trait under investigation

U 39, oo U 59, oo U 39y olass . - .. . .
o o s I e S yg elﬂf’)‘ UYL S polan dg ST SUS ()9 Dl Jsb @Lﬂf b
Treatment Days o Days to ear Days to ear Plant height Number of |eaf Dry ma_\gter Lengthear  Stem diameter
emergency emergence maturity (cm) tpper e @m?) (cm) (cm)
Azotobacter Jriziregy 9ef 70 a 115 bc 194.7 c 541c 253 Db 21.6 cd 1.98 def
Azospirillum Pl yauigyl 10.6 cd 67 cde 116.3 ab 205.7b 5.06d 240 bc 20 de 1.95 def
SC704  AZOt+ AZ0S  pals sy T+ yiSgs 3! 79 71.3a 1183 a 221a 598 a 3153 a 24.2b 2.14 cde
ino’;'j;i on (@ oswasls 12b 65.6 de 111 de 183 cd 473e 229.7 be 1699 1.72f
Azotobacter grizregy 9.6 de 68 bc 110 ef 178 de 4.95de 176.7 defg 248b 2.44 bc
Azospirillum Pols yausgyl 11 bc 67 cde 107 fg 184.7 cd 477 e 185 def 219c 2.25cd
SC604  AZOt+ AZ0S  pals sy T+ uiSgs 3! 8fg 70.6 a 112 de 206 b 534c 209 cd 27.2a 2.68 ab
ino';'j;i on (@ osmels l4a 65.3e 107.3¢ 169e 4279 156.3 fg 19.4 f 1.97 def
Azotobacter Brizregy 10 cde 69.6 ab 113 bed 184 cd 5.09d 160 fg 20 de 2.64ab
Azospirillum Pols yuumwrg 3 12b 71.3a 112 cde 191.3c 494 de 166.7 efg 18fg 2.25cd
SC804  AZOt+ AZOS  pols g T+ xiSlgi 51 8fg 716a 116 ab 208.7b 5.61b 197 de 21.5cd 29a
inolglljg;i on (zdils (ygo)anls 13.6a 67.3cd 110e 153.7f 453 f 1509 16449 1.88 ef

Meansin each column, fallowed by similar |etters are not significant different at the %5 probability level- using Duncans Multiple Range Test.

5I5 (5,0 gire B 70 Jlei! mhaws 50 (oSSl (glasals diz yg03T bl il co S pidie By shls (g ,o 50 a5 SlanSile
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Continue (table 6) # Jgus aols!

Jloss

0 0y olawy

Treatr;1ent " 5y 50 dils slusy 415,138 39 a1 & ySlos S 5igm 0 ySlos Clls g el PPy
S Number of grain 1000-grain Grain yield Biological yield Harvest index Protein
Number of row per row weight (g) (kg.hal) (kg.ha®) (%) content (%)
per ear
Azotobacter SSlgi 3 15.27 &b 443D 271e 11290 b 23580 a 47.75b 9.749
Azospirillum pols g ;T 14.3 bc 40b 276.3e 10230 ¢ 20230 b 50.53a 9.73¢g
SC704 Azot+ Azos ooy yuwwg 3T+ yiSLgi 5| 17 a 51.3a 297.3cd 12320 a 24560 a 50.15a 9.91f
Non- (il ygu9) el 12cd 35.6¢C 243 f 9554 d 19780 bc 48.36 bc 9.44h
inoculation
Azotobacter SSlgi 3 119cd 346¢ 300cd 8475 f 19130 bcd 44.3 defg 11b
Azospirillum pols ymnsd ] 13 bed 353c¢ 296 cd 8144 g 18100 bed 44.9 def 109b
SC604 Azot+ Azos ooy yuwwg 3T+ yiSLgi 5| 13.6 bed 41b 3273a 9105 e 19250 bcd 473 cd 11.12 a
Non- (gl (ygug)anlis 12 cd 31.3cd 279.3e 7570 h 18010 cd 42.07 fg 10.72d
inoculation
Azotobacter JeC{OnY 13.17 bed 35¢c 308 bc 8574 f 18450 bcd 46.6 fg 1081 c
Azospirillum pols gyl 13.4 bed 346¢C 303.7¢c 8349 fg 18960 bcd 44.17 efg 10.83 ¢
SCB04  AZOLF AZOS pgly yuuwssji+ yiSbigijl 12,93 bed 40.3b 321.3ab 9148 e 20140 be 4538 de 11.05 ab
Non- (gl (ygug)anlis 11.6d 29.3d 285.7 de 7597 h 17430d 4399 1054 e
inoculation

55 sl e ST 0 Jlazsl peans 45 oo,S0ls glatels wim gei] el 5 il oo S i By shls (g o 40 a5 ola .Sl
Means in each column, fallowed by similar letters are not significant different at the %5 probability level- using Duncan's Multiple Range Test.
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Abstract

To evaluate the effect of bio-fertilize on yield and its components in maize cultivars, an
split plot experiment based on randomized complete bock design with three replications in
was conducted in Payam-noor University of Ilam, Iran, in 2009-2010. Treatments were
cultivar (SC604, SC704 and SC807) assigned to main plots and bio-fertilizer (non-
inoculation, inoculation with Azetobacter, Azospirillum and dual inoculation of Azotobacter
and Azospirillum) to subplots. The effect of cultivar on days to maturity, plant height, dry
matter, ear length, stem diameter, number of grain per ear row, 1000-grain weight, grain
yield, biological yield and protein content was significant cultivar. SC 704 had the highest dry
matter (259.5 g.m™), plant height (201.1 cm), number of grain per ear row (42.8 grain), grain
yield (10850 kg.m?), and biological yield (22040 kg.m?). The effect of plant growth
promoting rhizobacteria on al traits expect harvest index was significant. Dual inoculation of
Azotobacter and Azospirillum had the longest days to ear initiation (71.2 days), days to
maturity (115.4 day), number of leaves above ear (5.6 ear), dry matter (240.4 g.m?), ear
length (24.3 cm), plant height (212.4 cm), seed number of rows per ear (14.5 row), number of
grains per row (44.2 grain), grain yield (10190 kg.m™), biological yield (21320 kg.m™?) and
protein content (10.7%). Interaction effect of cultivarx plant growth promoting rhizobacteria
on grain yield was significant. The highest and lowest grain yield was obtained from SC 704
and application of dual inoculation of Azotobacter and Azospirillum (12320 kg.ha®) and
lowest from SC 604 when inoculation treatments were not used 7570 kg.ha™* respectively.

Key words: Azospirillum, Azotobacter, Grain yield, Maize, Phonologic traits.
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