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Abstract: To study effect of biofertilizer and urea application on yield of Corn (Zea mays L.) a factorial
experiment was conducted based on randomized complete block design. Treatments were urea rate (0, 30, 60,
90, 120 and 150 kg.ha ) and nitragin as a biofertilizer. When seeds inoculated with biofertilizer, leaf area index1

of corn reduced from 3.4 to 2 in non-inoculated ones. Chlorophyll content index in crop leaves was the greatest,
when seeds not only biofertilized, but also fertilized with 120 kg.ha  urea. Treatments of 150, 120, 90 and 601

kg.ha  urea with 212, 202, 191 and 173 g.m  ear dry weights had significant difference against control and 301 2

kg.ha  urea rate. Ear weight in inoculated seeds was 9% greater than non-inoculated ones. Corn biologic yield1

affected by seed inoculation and urea application. Crop biomass ranged from 19 t.ha  in control up to 27 t.ha1 1

in those treatments fertilized with 90, 120 and 150 kg.ha  urea. Increasing of nitrogen could not influence dry1

weight of leaf plus stem of corn, significantly. It was recommended that in cold and semi-arid regions, corn
seeds inoculation with nitragin before planting could be economize relatively urea application rate. 
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INTRODUCTION nutrients uptake, plant height, leaf size and root length of

Maize (Zea mays L.) is an important cereal crop in Azotobacter and Azospirillum increased plant growth,
Iran and is cultivated in wide range of the country. nutrients uptake and yield [10]. El-kholy and Gomma [11]

have succeeded to reduce the recommended dose of
yield, require extensive use of agro-chemicals which are chemical fertilizers in corn and millet by 50%, using
costly and create environmental pollutions [1]. Nitrogen biofertilizers without significant yield loss. Kloepper and
is required in large quantities for plants to grow and is Beauchamp [12] have shown that wheat yield increased
mainly provided in the form of synthetic chemical up to 30% with Azotobacter inoculation and up to 43%
fertilizers. Such products pose a health hazard and with Bacillus inoculation. Kandeel et al. [13] found that
microbial population problem in soil, besides making the dual inoculation with symbiotic N  fixers (Azotobacter and
production cost high [2]. Biofertilizers are able to fix Azospirillum) increased plant height, number of branches
atmospheric nitrogen in the available form for plants [3]. per plant and dry weight of Ocimum basilicum. The
Positive response of maize to nitrogen fertilizer has been highest oil yield of fennel was observed with biofertilizer
reported by Aflakpui et al. [4]. Many attempts have been plus a half dose of nitrogen [14]. The aim of the present
tried to replace a part of those harmful fertilizers by study was to evaluate the effects of seed inoculation with
biofertilizers in maize to get yield of a good quality biofertilizer and nitrogen fertilization on growth and yield
without loss in its quantity [5]. Diazotrophs such as of corn grown in a cold and semi-arid area of Iran.
Azospirillum, Azotobacter, Bacillus and Pseudomonas
frequently colonize the important cereal crops including MATERIALS AND METHODS
wheat, rice and maize and promote plant growth by
producing certain PGPR [6, 7]. Inoculation of plants with A   field   experiment   was   carried   out   on  corn
Azospirillum could result in significant changes in (Zea mays) CV. 704, during 2009 growing season at Tabriz,
various growth parameters, such as crop biomass, Iran. Tabriz  is  located  at  the  north-west  of Iran and the

cereals [8, 9]. Inoculation of maize and wheat seeds with

Intensive farming practices that aim to produce higher
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climate  is  semiarid  and  cold.  The soil was a sandy-loam
with  EC  of  0.66  ds.m  and pH of 7.7. The research field1

fertilized with 50 kg.ha  P O  and 25 kg.ha  K O. The1 1
2 5 2

experiment was established in a randomized complete
block design with urea rate (0, 30, 60, 90, 120 and 150
kg.ha ) and seed bio-fertilization (inoculation and non-1

inoculation). Nitragin involves free-living and associative
bacteria such as Azospirillum, Azotobacter and
Pseudomonas. For biofertilization, seeds of maize were
washed with distilled water and then inoculation was Fig. 1: Interaction of nitragin biofertillzation in different
performed by nitragin and again at 45 day after corn levels of urea on leaf area index of corn.
emergence, as top biofertilization. Analysis of variance of
data was performed with MSTAT-C and means were
compared using the DMRT at * P < 0.05.

RESULTS AND DISCUSSION

Leaf Area Index (LAI): Significant increase in maize LAI
was recorded by increased nitrogen rates. Higher LAI of
3.4 was obtained under the highest nitrogen rate (30 kg N Fig. 2: Interaction of nitragin biofertillzation in different
ha ) as compared with the control. Interaction of seed levels of urea on leaf chlorophyll index of corn.1

inoculation and N fertilization on LAI was significant
(Table 1). The results indicate that nitragin inoculation Seeds inoculation by nitragin could significantly
could increase crop LAI (44%) significantly, as compared increased leaf chlorophyll index (61%) as compared to
to non-treated ones. Lower LAI of 1.51 was obtained non-treated ones. Increasing nitrogen rate could not
under the lowest nitrogen rate (30 kg N ha ) and non- significantly influence dry weight of leaf plus stem of corn1

biofertilized treatment (Fig. 1). (Table 1).

Leaf Chlorophyll Content Index: Data in Table 1 show Ear    Dry    Weight:  The    effects     of     biofertilizer
that the interaction of urea and nitragin on chlorophyll and  chemical  fertilizer  on ear dry weight were significant,
content of corn leaves was significant. Increase in leaf while the interaction was not significant (Table 1). Dry
chlorophyll index was recorded by increasing nitrogen weight of ear in inoculated treatments was 9% greater
rates. The greatest and the lowest leaf chlorophyll content than non-inoculated ones. Nitragin could increase crop
index of 37.7 and 14.7 were obtained under the highest ear dry weight (24%), significantly, as compared to the
and   non-urea    application   rate,   respectively  (Fig. 2). control.

Table 1: Variance analysis of effects of biofertilization and chemical nitrogen rate on studied characteristics in corn.
SV df Leaf area index Leaf chlorophyll content index Dry weight of leaf + stem Ear dry weight Biologic yield

Mean Squares
Replication 2 0.01 2.86 55.83 848.01 0.59ns ns ns  ns  ns

Biofertilizer 1 1.25 0.09 102.85 2581.99 37.78** ns ns ** **

Fertilizer 5 0.74 248.06 94.52 2327.03 50.05** ** ns ** **

Fertilizer×biofertilizer 5 0.65 64.94 17.14 176.42 1.47** * ns  ns  ns

Error 22 0.06 24.31 37.67 374.70 4.85
CV (%) 20.20 17.30 17.21 10.43 19.76
**, *, ns mean significant at 1% and 5% probability levels and non-significant, respectively.

Table 2: Biologic yield and ear dry weight of corn affected by biofertilization.
Treatments Biologic yield (t. ha ) Ear dry weight (g)1

Non-inoculation 21.54 177.04
Inoculation 23.59 193.98
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Table 3: Biologic yield and ear dry weight of corn affected by chemical

nitrogen.

Nitrogen rate (kg.ha ) Biologic yield (t.ha ) Ear dry weight (g)1 1

0 19.2d 161.4c*

30 21.0cd 172.4bc

60 20.5cd 173.4bc

90 23.0b 191.2ab

120 24.3b 202.3a

150 27.1a 212.4a

Data in each column with the same letter have not significant difference at

5% probability level.

Biologic Yield: Nitragin increased corn yield up to 29%,
significantly, as compared to non-treated ones (Table 2).
N-fertilization also significantly influenced corn biologic
yield (Table 1). Maximum yield (27 t.ha ) was obtained 2. Badran, F.S. and M.S. Safwat, 2004. Response of1

from 150 kg N ha , as compared to non-inoculated1

treatment (19 t.ha ). Corn biomass ranged from 19 tons1

per hectare in control to an average of 27 tons per hectare
in treatments of 90, 120 and 150 kg ha  urea (nearly 42%1

increase).
Increases in plant height and leaf area index were

observed in different crops inoculated with Pseudomonas,
Azospirillum and Azotobacter strains [15, 16]. The
obtained results for leaf chlorophyll content may be
attributed to the micro-organisms effect on nutrients
release in soil in available form leading to the increase of
nitrogen content in the plants; this in turn led to increase
the chlorophyll content as reported by Ashour and Awad
[17, 18]. Nitrogen have lead to improving growth and
hence increased leaf area that intercept light radiation and
increased photosynthetic rates resulting in accumulation
of dry matter by crops [19].

The enhancing effect of seed inoculation with
rhizobacteria on dry weight and yield of maize were
reported by many researchers [20]. Inoculation of plants
with nitrogen fixing bacteria strains revealed an increase
in fresh and dry weight of plant and also increase yield
[21]. Significant increase in biologic yield has been
recorded by increasing nitrogen rate. Plant growth
promoting rhizobacteria (Azotobacter and Azospirillum)
used in this study had positive effects on yield and
growth parameters of corn grown under field conditions.
Nitragin was caused significant increase on growth
parameters, such as ear dry weight comparison to the
control. Similar findings reported byDobbelaere et al. [22]
by inoculation of Azospirillum brasilense on growth of
spring wheat. Biologic yield and growth improvement due
to seed bacterial inoculation used in this study could be
explained with N -fixing bacteria. 2

CONCLUSION

Under conditions of this study it could be concluded
that using biofertilizers as a source of natural growth
regulators led to increase the maize growth, LAI and yield.
It also can be a way of reducing chemical fertilization rate
and cost and increases growth benefits.
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