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ABSTRACT

Introduction: If there is enough nitrogen, potassium and phosphorus in the soil, the crops will have vegetative growth, more leaf area and
proper performance. Due to the arid and semi-arid nature of Iran, the amount of organic matter in the soils is low and as a result, they have
low nitrogen levels. Most plants suffer from nitrogen deficiency in the conditions, so it is necessary to provide nitrogen through chemical
and organic fertilizers. Nowadays, due to the problems caused by the excessive use of chemical fertilizers, biological fertilizers have
attracted more attention. Biological fertilizers are defined as a set of preservatives with a large number of one or more beneficial soil micro-
organisms or their metabolic products, which are mostly consumed to provide the nutrients required by the plant and create suitable physical
and chemical conditions for the growth of the plant. Bio-fertilizers are produced in the form of live inoculum for use in the soil or use with
seeds.

Materials and methods: The experiment was carried out as a factorial design based on a randomized complete block design with four
replications. The factors used included: corn cultivars in two levels (Simon and BC), the second factor was Azotobacter
chrocooccum bacteria in two levels (use of bacteria and no bacteria) and the third factor nitrogen fertilizer in two levels (use of nitrogen and
no nitrogen). The attributes of plant height, number of ears per plant and per unit area, number of seeds per ear, ear diameter, weight of
seeds per ear, fresh weight, dry weight, hundred seed weight, total harvest index, ear harvest index, seed yield per hectare, leaf area index,
chlorophyll a, and chlorophyll b were measured.

Results: Based on the results of mean comparisons, the highest plant height, the number of ears per plant and per unit area, the number of
seeds per ear, ear diameter, weight of seeds per ear, fresh weight, dry weight, weight of 100 seeds, total harvest index, seed yield per
hectare, leaf area index, chlorophyll a, chlorophyll b were obtained in the treatment of nitrogen and azotobacter in the Simon cultivar, and
the lowest amounts were recorded in the control treatment (no nitrogen and no azotobacter) in the B.C. cultivar.

Conclusion: The use of nitrogen fertilizer along with seed inoculation with azotobacter in comparison with no seed inoculation leads to an
increase in plant height, number of seeds in a row, ear diameter, number of leaves, harvest index, leaf area index, fresh and dry weight of
leaves and finally grain yield. Combining biological and chemical fertilizers seems to be a suitable method for improving the performance
and consumption of nitrogen fertilizers. Therefore, to increase grain yield, it could be suggested that azotobacter be used in seed inoculation
and optimal use of nitrogen to reduce the consumption of chemical fertilizers.
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Table 2 - The results of the analysis of variance for the measured traits
I ks 3y s wls slass I oy sl Ny Cw). é_b‘)f‘ a0 Ol s wlie
D_Ears Thg n'umr?er Of  Thenumberof  piant Height df S.0.vV
iameter  seeds in the row ear rows
0.01 16.82 7.125* 21.74 3 Block sl
0.05 21.77 1.125 143.44 1 Cultivar 43,
* " Sty
0.69 26 20.12 1026.24* 1
Azotobacter
0395
0.50" 59.53* 36.12** 4189.3** 1
Nitrogen
ALl o8,
0.00 2.7 0.125 9.28 1
Cultivar x Azotobacter
U595 % 03
0.00 3.52 3.125 56.39 1
Cultivar x Nitrogen
Syl G395
0.59* 299.02** 3.125 1002.92* 1
Nitrogen x Azotobacter
ALl s x )
0.00 1.43 1.125 62.95 1
x Azotobacter Cultivar x Nitrogen
0.11 13.76 1.98 196.9 21 Error s
15.49 8.25 9.75 7.98 -

CV (%)
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Table 2 - Continued
S 59 el s als Sl 059
2P0 P R ol e
< solila= o Ol s mlie
s Fresh weicht of Nurmber of Thousand s €
resh weight o umoer o seed weight
Leaf dry leaves leaves df SOV
weight
0.76 13.06 0.58 5953.88 3 Block sl
0.00 11.19 1.19 102.13 1 Cultivar 3,
ALl
241 113.81** 9.61** 1372.86 1
Azotobacter
0395
1.68 109.6** 0.20 3922.39 1
Nitrogen
Sl x o3,
1.17 5.72 0.05 0.82 1
Cultivar x Azotobacter
0595 % 03
0.01 3.15 0.08 314.80 1
Cultivar x Nitrogen
byl &g
4.21* 626.24** 3.54** 1189.18 1
Nitrogen x Azotobacter
A3l x (g5 % o8
0.00 13.30 0.37 224.49 1
x Azotobacter Cultivar x Nitrogen
0.99 10.31 0.412 21954 21 Error Ws
7.06 10.14 5.76 13.80 - CV (%)
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Table 2 - Continued

_ L;.)l)l 4,0 A_)‘M @LA
b b s a Judsls ke
df S.0.V
Chlorophyll b Chlorophyll a LA
0.01 0.06 0.44 3 Block sl
0.03 0.15 2.75%* 1 Cultivar 3,
e
0.03 0.12 0.08 1 ’
Azotobacter
0.52%* 2.09%* 1.01* 1 =
Nitrogen
FSbgislx o3,
0.00 0.00 0.07 1
Cultivar x Azotobacter
395 % o
0.01 0.06 0.26 1 > ’
Cultivar x Nitrogen
FSbgislx 598
0.02 0.08 2.24** 1
Nitrogen x Azotobacter
Sl s X 08
0.00 0.01 0.10 1
x Azotobacter Cultivar x Nitrogen
0.0162 0.0655 0.226 21 Error U.>
29.59 29.59 8.52 -
CV (%)
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Table 2 - Continued
S 5ol gm 0, los clslo y ali asls 0 ,Slos @ol3l az o RGOV I VPN
Biological Yield Harvest Index Grain Yield df S.0V
2689173.33 25.17 95726.53 3 Block <s'sb
2378499.76 122.29 6802891.37 1 Cultivar .3,
ALyl
22574796.37** 1600.5** 20059814.31** 1
Azotobacter
OI9r=
55276408.37** 3774.1*%* 22389864.32** 1
Nitrogen
FSbgislx o8,
2620448.79 172.04 2164659.85 1
Cultivar x Azotobacter
0595 % o)
602729.7 93.78 1888133.08 1
Cultivar x Nitrogen
FSbgislx (59 s
2288385.59 73481.65**  20138120.29** 1
Nitrogen x Azotobacter
Sl s % 08
1073836.14 0.02 361965.82 1
x Azotobacter Cultivar x Nitrogen
2652934.35 82.92 1746740.07 21 Error U
10.04 17.53 15.72 -
CV (%)
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Figure 1. Mean comparison of the experimental treatments for corn plant height (cm)
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Figure 2. Mean comparison of the experimental treatments for the diameter of corn cobs (mm)
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Figure 3. Mean comparison of experimental treatment for the number of cob rows
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Figure 4. Mean comparison of the experimental treatments for number of seeds in the row
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Figure 5. Mean comparison of the experimental treatments for the weight of 1000 grains (gr)
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Figure 6. Mean comparison of the experimental treatments for number of leaves
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Figure 7. Comparison of mean experimental treatments for leaf fresh weight (gr)
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Figure 8. Mean comparison of the experimental treatments for leaf dry weight (gr)
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Figure 9. Mean comparison of the experimental treatments for leaf area index
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Figure 10. Mean comparison of the experimental treatments for leaf chlorophyll a (mg/g)
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Figure 11. Mean comparison of the experimental treatments for leaf chlorophyll a (mg/g)
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Figure 12. Mean comparison of the experimental treatments for grain yield (kg/ha)
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Figure 13. Mean comparison of the experimental treatments for grain yield (kg/ha)
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Figure 14. Mean comparison of the experimental treatments for biological yield (kg/ha)
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