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Table 1. Some of soil physical and chemical properties of experimental site
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Table 2. Analysis of variance (mean squares) for morphological traits of canola under the influence of
Azotobacter chroococcum different strains
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Table 3. Means comparison for morphological traits of canola under the influence of Azotobacter
chroococcum different strains
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length of distance of the first number of Stem Plant height Strain
silique (cm) secondary branch until secondary branches  diameter (cm)
ground (cm) (mm)
7.53bcd 21.188bc 5.49% 7.6% 1073 Control
7.1° 23% 5.3% 7.2% 115.66% 6
7.743%¢ 23.38%® 6.44% 8.05% 111.72%® 9
7.560¢ 21.29%c 5.49% 7.92% 111.25%¢ 11
7.9% 12.33¢ 6.11% 8.972 112.22% 12
7.52bcde 20.29¢2bcd 5.61% 7.88%® 106.56%° 13
8.012 14.53¢% 6.11% 8.33% 112.08%® 14
7.16% 18.33bcde 5.83% 7.61% 110.66%° 15
7.71%¢ 22.21%¢ 5.1% 7.88% 115.44%® 16
7.75%¢ 21.28%¢ 5.44% 8.14% 112.38%® 19
7.46%€ 22.328bc 4.66° 6.44° 102.4%¢ 21
7.44¢cde 24.11% 4.65° 6.99% 98.55¢ 23
7.57° 24.49% 4.88° 7.44% 105.252¢ 25
7.57° 19.443bcd 5.83% 8.11% 110.718b¢ 28
7.53bcd 25.33? 5.323 8.1%® 109.86%¢ 35
7.63%¢ 16.22¢¢¢ 5.88% 8.33% 107.443b¢ 38
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Means with the same letter in each column have no significant difference (P<0.05).
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Table 4. Analysis of variance (mean squares) for LAI of canola under the influence of Azotobacter
chroococcum different strains
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Table 5. Means comparison for LAI of canola under the influence of Azotobacter chroococcum different

strains
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Means with the same letter in each column have no significant difference (P<0.05).
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Sampling 5 Sampling 4 Sampling 3 Sampling 2 Sampling 1 Strain
2.92¢de 2.92¢d 3.81¢% 3.41° 2.15pcde Control
2.728 2.729 3.61f 3.2f 1.99f 6
2.84¢%fg 2.844%fg 4,13% 4,07 2.342 9
2.98bcd 2.98Pcd 3.91« 3.58¢ 2.17° 11
2.880%f 2.88¢%f 4.228 4172 2.29% 12
3.162 3.162 4.14% 3.88° 2.23b¢ 13
3.162 3.162 4.17° 4,02 2.29% 14
2.77% 2.77% 3.67¢f 3.25f 2.049%f 15
2.74% 2.74% 3.67¢f 3.22f 2.02¢f 16
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2.77% 2.77% 3.71°f 3.25f 2.1700ef 25
3.05%¢ 3.05%¢ 4,01 3.6¢ 2.17° 28
2.86%f 2.86%f 3.8% 3.4¢ 2.15pcde 35
3.08% 3.08% 4.1 3.62¢ 2.18° 38
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Table 6. Analysis of variance (mean squares) for grain yield and yield components of canola under the
influence of Azotobacter chroococcum different strains
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e e |.'| | .

N;i[)rﬁome;n 1000-grain  number of seeds number of silique Grain &)dfd'?)g ’MS”O&T/
g weight per silique per plant yield e

0.0002" 0.08" 15.941s 1.46" 7985.05® 2 s
Replication
0.014™ 0.06™ 8.82" 55427 30393.81™ 15 Bacteria . st
0.0002 0.04 3.59 2.85 3264.86 30 Error UL.s
3.15 5.55 7.04 3.77 7.71 - CcVv
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"Sand ™ Are nonsignificant and significant at 5% and 1% probability levels, respectively
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Table 7. Means comparison for grain yield and yield components of canola under the
influence of Azotobacter chroococcum different strains
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8.51h 25.790¢ 206.44f 3291.5¢f Control
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8.66° 29.442 267.332 3509.57% 9
8.57¢f 26.96%¢ 249.33¢ 3306.63°f 11
8.712 29.492 265.96% 3532.432 12
8.63¢ 28.09% 251.43¢% 342555 13
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8.64 28.212 253.66° 341203 38
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Means with the same letter in each column have no significant difference (P<0.05).
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Effect of different strains of Azotobacter chroococcum on
morphophysiologic traits and yield components of rapeseed (Brassica
napus L)

Mona Sorouri!, Seyed Mohammad Raza Ehteshami?*, Mohammad Rabiei?®,
Mahdi Ramezani*

(Received: May 2015 Accepted: March 2016)

Abstract

In order to evaluate the effect of Azotobacter chroococcum different strains on
morphophysiologic characteristics, seed yield and yield components of fall rapeseed (Brassica
napus L.), an experiment was conducted in Rasht. The experimental design was completely
randomized block, with three replication. Investigated treatments were including seed inoculation
with Azotobacter different strains (6, 9, 11, 12, 13, 14, 15, 16, 19, 21, 23, 25, 28, 35 and 38) and
chemical fertilizer application (full Urea fertilizer application) and without seed inoculation
conditions (control). Results showed that Azotobacter strains significantly affected on all traits
except plant height, weight of 1000 seeds, stem diameter and number of secondary branches. The
most distance of the first secondary branch until ground obtained by A. chroococcum strain 35, as
A. chroococcum strain 14 caused the highest of silique length, dry weight, seed yield and number
of seeds per silique. The most leaf erea, dry weight, seed yield and yield components caused by
A. chroococcum strain 12. Generally, A. chroococcum strain 12, A. chroococcum strain 14 and A.
chroococcum strain 9 had the more positive effect on traits compared with other strains. Results
of this experiment showed the use of A. chroococcum increase quantitative and qualitative
characteristics of canola in relation to full Urea fertilizer application and the savings in fertilizer
consumption and reduce environmental degradation, therefore can be used as supplementary of
chemical fertilizer.
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