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ABSTRACT

To reduce nitrogen fertilizer consumption in comdtiwation, a research was done in complete randeuaiblock
design as split plot with three replications in 30@ Al-Ashtar region. Nitrogen Factor was in fdewels including
the recommended amount based on soil test (con®®])50 and 75% recommended amount as the matior facd
soil inoculation with bacteria (Azospirillum and &ebacter) including no inoculation (control) andoiculation
with 1, 2 and 3Kg ha bacteria with soil was as $lub-factor. The results showed that applicatiotheftreatments
has significantly different effect on the perforroaf corn seed as consuming 2kg ha bacteria preditiee highest
grain yield of 11.35ton ha . The effect of nitrodertilizer on yield was significant and the highperformance was
achieved in treatment of total consumption of mjgw based on soil test (control) of 10.4 ton ha aesieved. In
addition, nitrogen application base on soil testldan inoculation of soil with 2 kg ha bacteria prozed the highest
number of grains per row, total number of graing pern , the weight to 1000-grain, harvest indepisduced that
make increase of seed/grain yield.
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INTRODUCTION

Corn is the most powerful cultivation plant and greatest attraction and storage of free energlggrearth and in
terms of energy, it is a good food for live stoeldat is full of energy and it is the main food afgreat number of
people as directly or indirectly via live stock ameetable products and it has the highest positiaomparison
with other cereals. Due to this, it is called thedlof cerealg11]. Nitrogen as the most important vital elements of
plant in quality and quantity production of cultivan products plays important role. On the othendyathe
economical and environmental problems of undulyscomption of chemical nitrogen fertilizers and cdesing the
main aspects of earth creatures and microorgantsmsed that one of the most important and appkséarch
fields in update scientific studies are attemptshiofertilizer[2]. Azotobacter and Azospirillum as fixing bacteria
of nitrogen carfreely fix molecular). nitrogen and be consideredb#logical fertilizer[15]. nitrogen fertilizers
increase the performance of feed and its qualibe fiigh dynamics of nitrogen in soil caused thatapplication
and amount for the success in the performance e see of great importandd]. Thus, achieving this goal is
possible via applying good methods of consumptiomitoogen fertilizer during growth perid4]. Melgaret al.,[9]
stated that the best time to apply nitrogen fedilito maximum corn yield is in planting time andaiddition at 25
days after sowing. Nitrogen deficiency in the eatgiges of growth (plant height 30 to 20 cm) hagatieely
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affected on the number of seeds per rows, incrgasimitrogen in the other stages cannot repardtiamnegative
effect [5]. In order to achieve maximum 1000 seed weight ard $#eld, Albronzet al., [1] method of nitrogen
application to a point near the plant offered. KafB] showed that these bacteria by synthetic gholaormones
such as Indole Acetic Acid (IAA) causes increaspignt growth, seed germination percentage, roaging root
development. Now using of Azospirillum bacteriattban assistance with the roots of many plantecéals family
have been used and their role in nitrogen fixatimtess in plants has been reported.

Azospirillum is the main microorganism that is respible for the fixation of molecular nitrogen ANin
collaboration with corn grown in the field, is knoy12]. Corn inoculating with Azospirillum may beqgvide 10 to
20 percent of nitrogen that is used for plant anth \attention to the cultivation of this crop, amh will save
millions of tons of nitrogen [17].

Considering the economical and environmental probléo achieve the stable agricultural goals, itésessary to
replace a part of nitrogen chemical fertilizers \a@logical fixation of nitrogen by inoculation dixing
microorganism namely, Azotobacter and Azospirilland determine the share of nitrogen via chemiagilifer.
Considering the above items, this study was of daitho investigate the effect of the applicatidrmotobacter and
Azospirillum bacteria on the growth and performao€eorn.

MATERIALSAND METHODS

This experiment was done in Alshatr region of Ltaasn summer 2008 with 1580m altitude and about 33' N
longitude and 48 17’ E latitude. The annual precipitation is 52&mand with the maximum temperature 4.
and minimum of -15 . This test was done as sptit pi randomized complete block design in 3 repixe. The
size of each sub-plot was 18square meter includingws with the distance of 75 cm and the lengtirof The
main factor of the consumption of nitrogen ferglizoased on the soil test: was included the recardettamount
(control) and 25, 50, 75 % the recommended amauthtsab-factor of soil inoculation with bacteria wéncluded:
without inoculation (control) and soil inoculatiavithl, 2, 3 kg bacteria per hectare. After prepaiine soil for
plantation, the seeds were mixed with Azotobaater Azospirillum bacteria At harvesting time, rowa/eseeds/ear
and1000-seed weight were measured on 10 randordgtse ears of each subplot and seed yield bask4dh
humidity was measured in 7 square meter area imtidelle of each sub plot to aroid border effectateDwas
analyzed by MSTATC software and by Duncan testatrerages were compared.

Tablel: Soil characteristics of the experimental site

0, it O, 0,
Sanlg % sn; 4A’ C'asé %1 K (AV)p.pm | P(AV) ppm | Total N% | OC% | T.N.V% | PH of Paste
. 370 7.8 085 093 35 7.8
S.CL.L Micro element (mg/kg)
EC Depth (CM) B Cu Mn Zn Fe
0.78 0-30 0.1 187 75 135 8

RESULTSAND DISSCUSSION

The results of variance analysis showed that tfectebf nitrogen fertilizer and bacteria on all reeeed traits
including the number of grains per row, total numbkgrains per corn, the weight of 1000-grainaigryield and
harvest index is significant. The highest numbegrains per row (31.6) , grains per corn (461.2))Qgrain weight
(257.2 gr) grain yield (10.4 t/ha) and harvest ing86.158 %) were achieved in the recommended copsan
treatment of nitrogen fertilizer based on soil tegintrol) the lowest number of grains per row §25grains per
corn (398.8), 1000-grain weight (226.3 gr), graield (7.750 t/ha) and harvest index(30.537 %) wetated to the
treatment of consuming 25% of nitrogen fertilizecammended on soil test. The results is agreed thald
(1998) , Liang (1996), Melgar (1997), Stevensu86d) and Jokla (1989) findings. Also in treatmehtsoil
inoculation with bacteria, the highest number ofdseper row (33.9), grains per ear (474.6), 10@ingweight
(268.4qr), grain yield (11.350 t/ha) and harvestex(37.885 %) were related to the soil inoculati@atment with
2kg per hectare bacteria and the lowest grainsqeer(30.9), grains per corn (455.4), 1000-graingh&i(255.5 gr),
grain yield (10.350 t/ha) and harvest index (34.8d)lwas achieved in to control treatment (non-itakon of soil
with bacteria). Nitrogen as a microelement is froaetessary needed elements for growing plants whi of it
make decrease of plants growing and also make slamages to yield elements and grain yield. consiomutf
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nitrogen by using of soil style base on soil telst,[2, 5,1] and maybe by bacteria with plant ra®,8, 12,
3,15,13,10] improve the lack of this element andrzyeasing of corn growing and transpassing ot@hmthesis
materials from growing organs to produce ones @asing of harvest index) improved the grain yiéle results of
this experiment showed that the advantages of Adthsmand Azotobacter inoculation to reduce niteogfertilizer
are subsistence of production, increase in produogctiigh income of farmers and less costs of copsiom of
nitrogen fertilizers.

Table2: mean sguar e comparison results of nitrogen fertilizer and bacteria on sometraits

Mean Square
Harvest index | Grain yield(ton/ha) | 1000-grain weight(g) | Grains/corn | grains/ row treatment
Nitrogen
36.158i 10.40(a 257.za 461.2: .31.64¢ N1
35.668i 9.65(h 248.%a 449.8t 30.21¢ N2
32.427b 8.700c 234.6b 430.5¢c 28.11b N3
30.537¢c 7.750d 226.3b 398.8d 25.46¢ N4
Bacteria
34.811b 10.350¢c 255.5b 455.4c 30.98b Bl
35.735!1 10.800t 259.8t 461.7c 31.2% B2
37.885:i 11.35(@a 268.4a 474 .€a 33.92 B3
37.145a 10.150a 263.9a 470.9a 32.54a B4

N: Nitrogen fertilizer consumption; N1: the recommded amount (control), N2: 75% the recommended amdlB: 50% the recommended
amount and N4: 25% the recommended amount. B: BacE: non-inoculation (control), B2 to B4:1, 2and 3 kg bacteria per hectare,
respectively.
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