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Table 1- Soil physical and chemical properties of experimental site

G .
Sedy T REely A e Sl gTesls | SAMIGhe skl S e
" . A
. Available K T gy . EC (ds/m) Sk Depth of
Soil texture (PPM) Available TNV (%) 0.C (%) H soil (cm)
P (PPM) ° P
Sandy loam 180 5.5 45 0.5 2.4 7.1 0-30
Sandy loam 150 45 55 0.4 2.3 7.7 30-60

VWA= elys Jlo 5o ol llas (6550las clidss oS! jo (o)l g Lo dilale Jawgie polio -V Jgas
Table 2- Monthly mean value of precipitation and relative temperature in Dehloran station, llam in
2010-2011 growing season

Ju 310098 syl Sy i ol 29346 Ao o 3T «° oo !
Year April May June July august September October November December Junuary February March

lod (Sleo
PHIM
monthly 26.9 30.5 359 389 39.9 38.2 30.7 215 15.6 12.3 15.7 18.7
Mean of
temprature
Egoxo
sl Suiyb
Monthly 7.2 13.7 0 0 0 0 0.9 55.6 39.9 427 439 18

Mean of
precipitation
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Table 3- Analysis of variance for measured parameters under different levels of chemical fertilizer and bio-fertilizer

Mean squares Ol po pSileo
a0 . . . . S ySlos Rrd ™)
Ol ot @alio S.0V solyi  HmeEWs Aol gl e 5y 20 Ak Sl als 5 S . . 410 gy
’ Plant aloww 1000 grain i Slgle il Grain
df : ’ 9 &e Grain yield Bioloaical Harvest .
height  Grains.spike™ weight Spike.m™ lologica arves protein
yield index
S Replication Y 2555.1 288.48 299.7 1126.5 486541.8 2505473.4 17.86 4.23
PJ) Cultivar (C) Y 1096.7* 426.03ns 496.4** 24256.03ns 4208740.03ns 39673280* 112.04 13.39**
) ks Error 1 \l 141.12 171.03 17.98 4696 812522 5927457 21 0.56
o boasid 095 Chemical Y 655.10%%  187.17** 268.59%* 20358.5%*  2932430.8** 16308398.03**  2.38ns 1.20%*
fertilizer (CF)

(o ) 095 Bio-fertilizer (B) Y 125.27 42.48** 38.08** 5123.3** 360548** 1381045.5* 3.26ns 0.08ns
Lol 595 x 08 CFxC \l 21.23* 24.42** 15.12* 1001.1** 211306.04** 611458.57ns 2.60ns 0.05*
S ) 095 X o8 BxC f 5.75ns 2.70ns 1.24ns 221.97ns 3033.49ns 161458.57ns 10.07* 0.01ns

St ) 385 X (ot Lol oS BxCF f 6.03ns 13.29* 8.86ns 412* 18878.27ns 395152.29* 6.31ns 0.01ns
395 X o Loy 095X 8
95 Xistlonnd 29505 Bx CFxC A 9.31ns 3.40ns 5.29ns 342.15ns 76309.7* 447871.6* 5.31ns 0.07ns
o)
Y ks Error 2 A 10.35 6.78 6.07 281.6 62522.9 383426.2 3.31 0.02ns
YA JOVE W CV% - 14.3 11.4 6.11 13.4 15.7 16.8 11.7 7.5

*x

Qo0 S g ezl s o lo g g lo pixe pas oS Ay 5°Ns
ns, “and™": non significant, significant at the 5% and 1% levels, respectively

als ufig g aigr glas,l (Sjedam o, Slas il asli w@ils jlia 5e e j0 dilo Slawi e e, alows Sl wils & Slae 5 08, 1 Kl awslio —F Jguo
Table 4-Mean comparison of effect of cultivar on grain yield, spikes/m?, number grain per spikes, 1000-grain weight, harvest index, biological
yield, plant height and protein content

I e WRbe SRR el gl sl o
. ant height . o grain weight Y rain yie iological yie arvest index rain protein
Cultivar Grains.spike- _ i
(cm) P (9 Spike.m™ (kg.ha™) (kg.ha™) (%) (%)
Yavarous 80.59a 27.44a 45.19a 455a 4771a 10361a 46.15a 10.47b
Karkheh 69.96b 21.11a 36.63b 407a 4161a 8493b 49.19a 11.29ab
Symareh 69.18b 19.66a 41.25ab 400a 4032a 8089b 49.08a 11.87a

Wl gl pme WS 0 Jleim| mhas 10 ¢ SSls (glasals sz ge3l ulul il oo S i By gl)ls (giw oy a5 Sl Sl
Means in each column, fallowed by similar letters are not significant different at the %5 probability level- using Duncans Multiple Range Test.



alo o Sloe 5 Sujeled o0 « o5l Dlao 1SSk 12 (595 (plowd 355 shaw 51 -0 Jouo
Table 5- Mean comparison of effect of chemical fertilizer on grain yield, phonological and morphological traits

03955 985 Gy, o wlslag s 13 ¢339 25 el olaed 4ilo 3 ,Shos S 39lam o Slas sy 5Ll o (g
Nitrogen fertilizer Plant height alcew 1000-grain XSy Grain yield Biological yield Harvest index Grain protein
(kg.ha™) (cm) Grins.spike® weight (g) Spike.m? (kg.ha™) (kg.ha™) (%) (%)

40 68.29¢c 19.7b 37.80b 393b 3982b 8231b 48.68a 10c
80 73.29b 24.07a 41.16ab 423a 4342a 8928b 48.90a 11.20b
120 78.14a 24.37a 44.11a 447a 4640a 9783a 47.78a 11.42a

VWRY LYY o los i Az 63 LS (5505 judsST by - sals dy i

yva
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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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Table 6- Effect of bio-fertilizer on comparison of grain yield and it components

5 alo olusy ; et aloow oloey ;
S 5elgm 085 o eb’.” ! . 1o )l 0 C Ma.o’&.m h.s""”"’f" o,s._m bl g Ll als (g
Bio-fertilizer " entheight —  abew ;o 1000-grain - a2ye yho 52 Grain yield Biological yield Harvest index (%)  Grain protein (%)

(cm) Grins.spike™ weight (g) Spike.m™ (kg.ha™) (kg-ha™)

. Non-. 70.77b 21.29b 39.29b 405b 4192b 8727a 48.32a 11.7a
inoculation
Azotobacter 74.22a 23.37a 40.98a 426a 4358a 9053a 48.55a 11.18a
Azospirillum 74.74a 23.55a 42.80a 431a 4414a 9162a 48.49a 11.27a

5l (5l gire B 70 Jloim! mhas 40 5SSl (gldials sz yge3T bl cariily o S e By shls cygiw Ho 50 a5 Slan 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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Table 7- Treatment combination effect of cultivar and nitrogen chemical fertilizer on grain yield and it components

ol lizl g ails o Shes 1 0355558 955 Oliee 5 £ slojlod oS5 =Y Jgur

30 &ild olasy . .
ag gl ) 1 4158 339 A Sl il 5 Shos S 58lgm 0 ySlos Cails y il s i
Sl treatment  Plant height M ~ 1000-grain Koy yd Grain yield Biological yield Harvest index Grai “’T”’ %
(m)  CHNSSPIE weight(g)  spikem? (kg.ha') (kg.ha'?) ) rain protein (%)
40 75.77b 23.23b 41.42bc 414bc 4268bc 9343bc 45.78bc 10.27g
Yavarous 80 81.44a 30.44a 45.16ab 463a 4866a 10322b 47.22abc 10.449g
120 84.55a 28.55a 49.01a 489% 5180a 11418a 45.43¢c 10.68f
40 63.88d 18.55¢c 33.41e 387cd 3938cd 7901de 49.98ab 11.14e
Karkheh 80 71.11bc 20.66bc 35.84de 410bc 4213bc 8551cde 49.36abc 11.30de
120 74.88b 24.11b 40.63c 425h 4330b 9026¢ 48.22abc 11.42cd
40 65.22d 17.44c 38.58cd 377d 3739d 7450e 50.28a 11.58¢c
Symareh 80 67.33cd 21.11bc 42.47bc 395bcd 3947cd 7911de 50.13a 11.86b
120 75b 20.44bc 42.70bc 429b 4410b 8905cd 49.67abc 12.16a

als 5 Shoe 5 Su35098 )90 «Suslsd Do (2 She 2 Suiele SloosS 5 el o jlord oS 5 —A Jgue
Table 8- Treatment combination of cultivar and bio-fertilizer on grain yield, phonological and morphological traits

5,15 (5,0 gime M 70 Jleim! mhas 50 (5SSl (glasals wiz yg03T ol il co S pide By shls (g ,o 50 &S SlanSike
Means in each column, fallowed by similar letters are not significant different at the %5 probability level- using Duncan's Multiple Range Test.

. - 29 4ilo ol . alcow Sloss . . - (s . .
o Wy el &1 53 039 s Slnl ails o Slos TN PV I PYS bl yy ol w18 gy
Treatment Pint heght Gri : ke 1000-grain Ky ywo 4o Grain yield Biological yield Harvest index Grain protein
(cm) MINSSPIXE weight (g) Spike.m™ (kg.ha™) (kg.ha™) (%) (%)
. Non-. 77.55b 25.66ab 43.03ab 443c 4686a 10156a 46.22a 10.44c
inoculation
Yavarous Azotobacter 81.22ab 28a 45.55a 458b 4829a 10460a 46.37a 10.44c
Azospirillum 83a 28.66a 47a 465 4799 10467a 45.85a 10.52¢
. Non-_ 67.88¢c 20c 35.12¢ 3879 4022b 8308b 48.50a 11.23b
inoculation
Karkheh Azotobacter 71.44c 22.11bc 36.45de 419d 4207 8596b 49.18a 11b
Azospirillum 70.55¢ 21.22¢ 38.31cde 416de 4253b 8574a 49.89a 11.36b
. Non-. 66.88¢ 18.22c 39.73bcd 3869 3868b 7718b 50.24a 11.83a
inoculation
Symareh Azotobacter 70c 20c 40.93bc 402f 4037b 8104b 50.09a 11.84
Azospirillum 70.66¢ 20.7c 43.10ab 413e 4191b 8444b 49.74 12.92a

5l (5l sire AW 70 Jloim! mhans 50 SSls (glaals aiz yge;T ubosl

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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Table 9- Treatment combination of nitrogen chemical fertilizer and bio-fertilizer on grain yield, phonological and morphological traits

o s 20 &l slasy &1 515 439 o S abidow slasi &1s 8 Shos S 59dgm 8 ySlos Cloy pls Al puiign
o LY
Jd Treatment PIa:t f\ei )ht Al 1000-grain &y Grain yield Biological yield Harvest index Grain
(cm) g Grins.spike™ weight (g) Spike.m? (kg.ha) (kg.ha™) (%) protein (%)
Non-
. . 66.11f 19.88b 37.03e 383f 3877e 7060e 48.85a 10.96d
inoculation
40  Azotobacter 69.77def 19.3b 37.73de 400e 4041de 8214de 49.50a 10.98d
Azospirillum 69ef 20.11b 38.64cde 395e 4028de 5820cde 47.69a 11.06cd
Non-
. . 71.11cde 21.88ab 38.93cde 406d 4222cde 8801bcde 48.26a 11.16bcd
inoculation
80  Azotobacter 74.22bcd 25.40a 41.68bcd 424c 4337bcd 8826bcde 49.44a 11.18bcd
Azospirillum 74.55bcd 24.80a 42.86abc 439h 4467abc 9158abcd 49.01a 11.26abc
Non-
) . 75.11bc 22.11ab 41.91bcd 428c 4477abc 9421abc 47.85a 11.39ab
inoculation
120  Azotobacter 78.66ab 25.30a 43.52ab 4553 4695ab 10121a 46.70a 11.39ab
Azospirillum 80.66a 25.60a 46.90a 460a 4749a 9807ab 48.78a 11.49a

5l (5l sire AW 7D Jloim! mhas 50 S5l (gldials wiz yge3T bl cariils o S e By shils (gm0 40 a5 Slan 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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Table 10 Treatment combination of effect of x cultivar chemicalx bio-fertilizer on grain yield and its components

g gli 5 o Slas &15 5138 439 alcow sl &l 5 ySlos S5 ga o yShas culle g ali &1 puigp
Sl treatment Plant height M ) 1000-grain FEJUSCIN Grain yield Biological yield Harvest index Grain protein
(cm) Grins.spike weight (g) Spike.m? (kg.ha") (kg.ha'") (%) (%)
40 Non-inoculation 73.01efgh 24.3defg 39.70a 414j 4266fghijk 9026ghi 47.27abcdef 10.27n
40 Azotobacter 77.7def 23.3defghi 41.83a 416j 4312fghij 9332defg 47.25bcdef 10.25n
40 Azospirillum 77.3de 22.6defghi 42.73a 414j 4227fghijkl 9670defg 43.82f 10.30n
80 Non-inoculation 77.3de 27.3bcd 41.53a 449e 4797bcde 10458bcd 45.92cdef 10.43Imn
Yavarous 80 Azotobacter 82.6abc 31.6ab 46.66a 463d 4918abc 10222cdef 48.28abcdef 10.39mn
80 Azospirillum 84.3ab 32.3a 47.30a 478c 4881lahcd 10287cde 47 .47abcdef 10.51mn
120 Non-inoculation 82.3bc 25.3cde 47.86a 467d 4995ab 10984abc 45.46def 10.61kIm
120 Azotobacter 84ab 29.30abc 48.16a 495h 5256a 11825a 44.59f 10.67kl
120 Azospirillum 87.3a 31.1ab 50.96a 504a 5288a 11444ab 46.25hcdef 10.77k
40 Non-inoculation 63kl 18.3ij 31.90a 369n 3711m 7653jk 48.53abcde 11.07j
40 Azotobacter 64.2jkl 18hij 33.40a 401k 4065ghijkim 7976ijkl 51.04a 11.10ij
40 Azospirillum 64.1jkl 19.3defghi 34.93a 391l 4039ghijkim 8073hijkl 50.36abc 1111.25ghij
80 Non-inoculation 68.1hij 19defgi 34.96a 383m 3973hijkim 8063hijkl 49.40abcd 11.22hij
Karkheh 80 Azotobacter 73.2efgh 22.6fghi 35.93a 414j 4216fghijkl 8513ghijk 49.64abcde 11.33fghi
80 Azospirillum 71.1ghi 20.3defghi 36.63a 434q 4451defgh 9078fghi 49.05abcde 11.35fghi
120 Non-inoculation 72.3fghi 22.6cde 38.50a 411j 4382efghi 9207efgh 47 .56abcdef 11.42efgh
120 Azotobacter 77.3def 19.88def 40.03a 442f 4339efghi 9299efg 46.86abcdef 11.35fghi
40 Azospirillum 75.2defg 25.6defgh 43.36a 424i 4270fghijk 8571ghij 50.25abc 11.48efg
40 Non-inoculation 62.11 24de 39.53a 367n 3654m 72001 50.75ab 11.54ef
40 Azotobacter 68.1hijk 17j 37.96a 383m 3747Im 73341 51.20c 11.57¢f
40 Azospirillum 65.7jkl 17j 38.26 381m 3817kIm 7816kl 48.87abcde 11.63de
80 Non-inoculation 67.3ijkl 18.3ghij 40.30a 385m 3897ijklm 7882jkl 49.45abcd 11.84cd
Symareh 80 Azotobacter 67.9ijkl 19.3de 42.46a 396k 3876jkIm 7742jkl 50.40abc 11.82cd
80 Azospirillum 67.4ijk 22efghi 44.66a 406k 4069ghijklm 8110jkI 50.52abc 11.92bc
120 Non-inoculation 71.2ghi 22cd 39.36a 405k 4054ghijklm 8071hijkl 50.53abc 12.3ab
120 Azotobacter 75.8defg 18.3ef 42.36a 429h 4490cdefg 9237efgh 48.66abcde 12.14ab
40 Azospirillum 79.6cd 21e 46.36a 452e 4688bcdef 9407efgh 49.83abcd 12.22a

515 (5,0 gime M 10 Jlei! mhas 50 (5SSl (glasals wiz yge3T bl aril oo S pidie By shls (g yo 50 4 SlanSile
Means in each column, fallowed by similar letters are not significant different at the %5 probability level- using Duncans Multiple Range Test.



VEY VPAY YAV oles i ol o sslyy LS 6550500851 by = sode ay i |
a

References ooliiw! 3590 2sbio

- Bashan, Y., K. Harrison, and R.E. Witimoyer. 1990. Enhanced growth of wheat and
soybean plants inoculated with Azospirillum brasilense is not necessarily due to general
enhancement of mineral uptake. App. Environ. Microb. 56:769-775.

- Behl, R.K., H. Sharma, V. Kumar, and K.P. Singh. 2003. Effect of duel inoculation of V A
micorrhyza and Azotobacter chroococcum on above flag leaf characters in wheat.
Agronomy and Soil Science. 49(1): 25-31.

- Bertolini, M., M. Bressaan, M. Snidaro, C. Fogher, and A. Morocco. 1999. Inoculation with
Azospirillum and nitrogen fertilizer application in maize. Informatore Agrario. 46: 51-
53.

- Bhattaria, T. and Hess, D. 1993. Yield response of Nepales spring wheat (Triticum aestivum
L.) cultivars to inoculation with Azospirrilum spp of Nepales region. Plant and Soil.
151:67-76

- Biswas, J.C., J.K. Ladha, S.A. Bath, O.V.S. Thenua, B.G. Shivakumar, and J.K. Malik.
2005. Performance of summer green gram (Vigna radiate L. Wilczek) as influenced by
biofertilizers and phosphorus nutrition. Haryana Journal of Agronomy. 21: 203-205.

- Gholami, A., S. Shahsavani, and S. Nezarat. 2009. The Effect of plant growth promoting
rhizobacteria (PGPR) on germination, seedling growth and yield of maize. World
Academy of Science, Engin and Techn. 49: 19-24.

- Hafeez, F.Y., M.E. Safdar, A.U. Chaudry, and K.A. Malik. 2004. Rhizobial inoculation
improves seedling emergence, nutrient uptake and growth of cotton. Australian Journal
of Experimental Agriculture. 44:617-622.

- Idris, M. 2003. Effect of integrated use of mineral, organic N and Azotobacter on the yield,
yield components and N-nutrition of wheat (Triticum aestivum). Pakistan Journal of
Biological Sciences. 6 (6): 539-543.

- Javed, M., M. Arshad, and K. Ali, 1998. Evaluation of rhizobacteria for their growth
promoting activity in maize. Pakistan Journal of Soil Science. 14: 36-42.

- Kader, M.A. 2002. Effects of Azotobacter inoculant on the yield and nitrogen uptake by
wheat. Journal of Biological Sciences. 2: 259-261.

- Kannayan, S. 2002. Biofertilizers for sustainable crop production. Biothecnology of
biofertilizers. Ed., Kannayan, Narosa Publishing House, New Delhi, India. pp:9-49.

- Mohsennia, O., and J. Jalilian. 2012. Effect of drought and fertilizer resources on yield and
its components of safflower (Carthamus tinctorious L.). Journal of Agroecology. 4(3):
235-245.

- Moradi, M., S.A. Siadat, K. Khavazi, R.Naseri, A. Maleki, and A. Mirzeai. 2011. Effect of
application of biofertilzers and phosphorus fertilizers on qualitative and quantitative
traits of spring wheat (Triticum aestivum L.). Journal of Crop and Weed Ecophysiol ogy.
5 (18): 51-66. (In Persian).



Pos5> piS el 5o ifs i aliend 5 (s SL35S )5 = e 5 s3] LAl

- Nanda, S.S., K.C. Swain, S.C. Panda, A.K. Mohanty, and M.A. Alim. 1995. Effect of
nitrogen and biofertilizers in fodder rainfed upland conditions of Orisa. Current
Agricultural Research. 8: 45-47.

- Nesmith, D.S. and J.T. Ritchi. 1992. Short and long term response of corn to a pre-anthesis
soil water deficit. Agronomy Journal. 84: 107-113.

- Nezarat, S. and A. Gholami. 2009. The effects of co-inoculation of Azospirillum and
Pseudomonas rhizobacteria on nutrient uptake of maize (Zea mays L.). Journal of
Agroecology. 1 (1): 25-32

- Nieto, K.F., and W.T. Frankenberger, 1991. Influence of adenine, isopenthyl olchol and
Azotobacter chroococcum on the vegetative growth of Zea Mays. Plant and Soil. 135:
213-221.

- Park, K.H., C.Y. Lee, and H.J. Son. 2009. Mechanism of insoluble phosphate solubilization
by Pseudomonas fluorescens RAF15 isolated from ginseng rhizosphere and its plant
growth-promoting activities. Lettersin Applied Micro. 222-228.

- Pereira, J.A.R., V.A. Cavalcarte, and J. Doberiner, 1997. Field inoculation of sorghum and
rice with Azosprillum. Plant and Soil. 1100: 269-274.

- Rai, S.N., and A.C. Gaur. 1988. Charaeterization of Azotobactor spp. and effect of
Azotobactor and Azospirillum as inoculation the yield and N-uptake of wheat crop.
Plant and Soil. 109: 131-134.

- Rezvan Beidokhti, S., A. Dashtban, M. Kafi, and S. Sanjani. 2009. Evaluating the effect of
some Pesodomonas bacteria strains on wheat yield and its components at various levels
of phosphorus fertilization. Journal of Agroecology. 1 (1): 33-40.

- Salantur. A., A. Ozturk, S. Akten, F. Sahin, and F. Donmez. 2005. Effect of inoculation
with non-indigenous and indigenous rhizobacteria of Erzurum (Turkey) origin on
growth and yield of spring barley. Plant and Soil. 275: 147-156.

- Saravi, S.H., and H. Pirdasti. 2013. Estimation the application of PGPR and PSM on yield
and its components of wheat (N80 cultivar) at different levels of N and under green
house condition. Iranian Journal of Field Crops Research. 10(4): 681-689. (In Persian).

- Singh, R., R.K. Singh, K.P. Jain, and P. Narula, N. 2004. Performance and gone effects for
wheat yield under inoculation of Arbuscular Mycorhize Fungi and Azotobacter
chroococcum Haryana Agricultural University. Hisar, India. Plant Soil Environ. 50(9):
409-415.

- Soleimanzadeh, H., D. Habibi, M.R. Ardakani, F. Paknejad, and F. Rejali. 2010. Response
of sunflower (Helianthus annuus L.) to inoculation with Azotobacter under different
nitrogen levels. American-Eurasian Journal of Agricultural and Environmental
Sciences. 7 (3): 265-268.

- Soliman, S., A.M. El-Gala, Y.Z. Ishac, and I.A. El- Ghandour. 2002. Biofertilizer of cereal
and legume crops for increasing soil labile P uptake using nuclear technique. [on line]:
Available.



VFO VPAY YAV oles i ol o sslyy LS 6550500851 by = sode ay i |
a

- Stancheva, I., and N. Dinev, 2003. Effect of inoculation of maize and species of tribe
Triticeae with Azospirillum brasilense. Journal of Plant Physiology. 4: 550-552.

- Tilak, K.V.B., C.S. Singh, V.K. Roy, and N.S.S. Rao. 1982. Azospirillum brasilense and
Azotobacter chroococcum inoculum .effect on yield of maize and sorghum. Soil Biology
and Biochemistry.14: 417-418.

- Vadivel, N., P. Subbian, and A. Velayantham, 1999. Effect of sources and levels of N on
the dry matter production and nutrient uptake in rainfed maize. Madras Agricultural
Journal. 86: 498-499.

- Wu, S.C., ZH. Caob, Z.G. Lib, K.C. Cheunga, and M.H. Wong, 2005. Effects of bio-
fertilizer containing N-fixer, P and K solubilizers and AM fungi on maize growth: a
greenhouse trial. Geoderma. 125: 155-166.

- Zahir, A.Z., S.A. Abbas, A. Khalid, and M. Arshad. 2000. Substrate dependnd microbially
derived plant hormones for improving growth of maize seedlings. Pakistan Journal of
Biological Sciences. 3: 289-291.

- Zahir, A.Z.,, M. Arshad, and W.F. Frankenberger. 2004. Plant growth promoting
rhizobacteria: applications and perspectives in agriculture. Advances in Agronomy. 81:
97-168.



Journal of Crop Ecophysiology / Vol. 7, No. 2, 2013 146 I

Effect of Integrated Application of Azotobacter chroococcum and
Azospirillum brasilense and Nitrogen Chemical Fertilizerson
Qualitative and Quantitative of Durum Wheat

Azadi, S, SA. Siyadat?, R. Naseri®, A. Soleimani Fard*, and A. Mirzaei®

Received: October 2012, Accepted: 30 October 2013

Abstract

To study the effect of plant growth promoting bacteria (PGPR) and mineral nitrogen
fertilizer on yield and yield components of three durum wheat cultivars, an experiment was
conducted as a split factorial based on randomized complete block design with three
replications in Dehloran Research Station in Ilam, Iran in 2011-2012 cropping season.
Experimental factors consisted of durum wheat (Yavaroosm, Kharkheh and Simareh) was
assigned to main plot and nitrogen fertilizers at 3 levels (40, 80 and 120 kg.ha™) and bio-
fertilizer (non-inoculation, inoculating with Azotobacter chroococcum, Azospirillum
brasilense) to sub plot. Results of analysis of variance showed that among cultivars studied
there were significantly differences at traits under study. Yavaroos had the highest plant
height, 1000- grain weight, and biological yield. The highest plant height, 1000- grain weight,
biological yield and protein content was obtained by application of 120 kg/ha nitrogen
fertilizer, but there were not different effect between 80 and 120 kg/ha nitrogen fertilizer.
Traits under study were affected by using bio-fertilizer. The highest plant height, number
grain per spike, 1000- grain weight, grain yield were obtained from inoculation plants with
bio-fertilizer. The effect of cultivar by nitrogen chemical fertilizer interaction had significant
effect on plant height, number of grain per spike, 1000-grain weight, and spike per meter
squared and grain yield. The highest grain yield was obtained from Yavaroos using 120 kg/ha
and the lowest grain was observed from Simareh cultivar and 40 kg/ha. Interaction effect of
cultivar and bio- fertilizer had significant effect on harvest index only. Nitrogen fertilizer by
bio- fertilizer interaction had significant effect on only grain yield, spike/m™ and grain yield.
The highest grain yield was obtained from Yavaroos cultivar when it were inoculation with
Azospirillum 120 kg/ha and the lowest grain yield observed Simareh cultivar when it was
treated with 40 kg/ha.
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