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ABSTRACT
To determine effect of biofertilizer and nitrogen on the amount of nitrogen, potassium, phosphorus, dry matter yield
and essential oil content of dragonhead, a field experiment was conducted as factorial in a randomized complete
block design with 3 replications at two locations in Research Field at Faculty of Agriculture, Tarbiat Modares
University (location 1), and Research Center in West Azarbaijan province (location 2) in 2009-2010. The treatments
were consisted of genotypes (landrace and SZK-1 cultivars), seed inoculation treatments (either (B;) with or without
(B,) bacterial inoculation) and fertilization regimes (100% urea, 75% urea + 25% azocompost, 50% urea + 50%
azocompost, 25% urea + 75% azocompost and 100% azocompost). Results showed that nitrogen accumulation in
genotypes was different. The maximum amount of P and K produced by using the Fs treatment in both locations. In
the first location, the F; treatment produced the greatest percentage of essential oil (0.46-0.53%) both with and
without bacterial inoculation. The F; treatment with bacterial inoculation produced 4781.1 kg Dry matter yield per ha
which had not significant difference with the chemical control treatment. In general, results showed that application
of F5 treatment can be a suitable alternative for chemical fertilizers.
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Table 1. Physical and chemical properties of soil in two experimental area

Location ~ Texture (ds m?) pH (%)

EC Organic carbon Total N Available P Available K Fe Zn Mn
(mgkg")  (mgkg?) (mgkg”) (mgkg?) (mgkg™)

Location1l  Sandy-
(Tehran) lomy

1.58 74 1.25 0.099

41 460 6 2.6 7

Location2  Sandy
(Khay) clay

1.24 7.7 0.81 0.075

4 150 8.4 1.14 74
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Table 2. Chemical properties of Azocompost treatment

EC Organic carbon Total N

P @sm? (%) (%)

C:N

P K Fe Zn Mn
(%) (%) (%) (mg kg™) (mg kg™)
992

5.7 3.1 314 3 10.46

1.51 1.3 0.5 112
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Table 3. Analysis of variance of nitrogen, potassium and phosphorus uptake, dry matter yield and essential oil content
in the plant influenced by genotype, bacteria and fertilizer in location 1 (Tehran)

Traits
Sov of Oil Content Dry matter biomass K P N
Rep 2 0.0007 280545.5 0.385 0.0006 0.025
Genotype 1 0.18™ 4964126™ 0.237" 0.0009 0.088"
Bacteria 1 0.001 64852.51 0.030 0.000007 0.008
Fertilizer 4 0.0 8186176™ 0.138" 0.0087™ 0.073”
GxB 1 0.07" 107119 0.070 0.003 0.025
GxF 4 0.009™ 459773.9” 0.011 0.001 0.006
BxF 4 0.017 357075.8” 0.040 0.001 0.0041
GxBxF 4 0.005” 329075.4 0.002 0.0012 0.003
Error 38 0.1 88636.62 0.45 0.0007 0.013
CV (%) 7.12 6.46 8.03 8.27 14.33
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*, ** and ns significant at 0.05, 0.01 probability level and no significant, respectively.
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Table 3. Analysis of variance of nitrogen, potassium and phosphorus uptake, dry matter yield and essential oil content
in the plant influenced by genotype, bacteria and fertilizer in location 2 (Khoy)

Traits
SOV df Oil Content Dry matter biomass K P N
Rep 2 0.024 4213700 0.1506" 0.000245™ 0.065
Genotype 1 0.08" 216004.8 0.0073 0.0000008 0.104™
Bacteria 1 0.009 244617 0.0008 0.0000240 0.006
Fertilizer 4 0.02” 18995409" 0.0594™ 0.000165"™ 0.139”
GxB 1 0.0009 4434200 0.0028 0.0000002 0.023
GxF 4 0.01" 2690827 0.0009 0.0000798" 0.028
BxF 4 04" 3788929 0.0026 0.0000849" 0.026
GxBxF 4 0.007 5077486 0.0041 0.0000227 0.033"
Erorr 38 0.004 4962101.1 0.00609 0.000024 0.012
CV (%) 12.42 13.49 4.34 3.03 10.96
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*, ** and ns significant at 0.05, 0.01 probability level and no significant, respectively.
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Table 5. Mean of comparison of the uptake of nitrogen, phosphorus and potassium and dry matter yield of plant
influenced by genotype, bacteria and fertilizers in location 1 (Tehran) and 2 (Khoy)

Dry matter biomass K P N
Treatment (Kg ha") (%) (%) (%)
Location Location Location Location Location Location Location Location
2 1 2 1 2 1 2 1
Genotype
Local Ecotype (G 3542.8a 4320.82b 1.78a 2.71a 0.161a 0.33a 0.98b 0.85a
SZK Cultivar (Gy) 3533.1a 4896.09a 1.80a 2.58b 0.162a 0.32a 1.06a 0.78b
Fertilizer
100% urea (F1) 3903.7a 5485.1a 1.70b 2.51b 0.168b 0.30b 1.12a 0.91a
75% Urea+25% 3462.1ab 5154.8b 1.74b 2.57b 0.170b 0.31b 1.14a 0.85ab
Azocompost (F,)
50% Urea+50% 3892.9a 4931.3b 1.82a 2.69ab 0.172b 0.32b 1.004b 0.82ab
Azocompost (F3)
25% Urea+75% 3347.4b 3865.2¢c 1.84a 2.68ab 0.171b 0.35a 0.95bc 0.78bc
Azocompost (F4)
100% Azocompost (Fs) 3083.6b 3605.9d 1.86a 2.79a 0.177a 0.36a 0.82c 0.70c

A 0o, B Jloisl mdans jo jls gae BB ey ki giw 12 10 S e By S S e gL a5 Jlas e mshu sla Sl
Within columns, means followed by the same letter are not significantly different at P<0.05.
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Figur 1. Mean of comparison of genotype, bacteria and fertilizers on nitrogen percentage in location 2. Within
columns, means followed by the same letter are not significantly different at P<0.05.
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Figur 2. Mean of comparison of genotype and fertilizers on phosphor percentage in location 2. Within columns,
means followed by the same letter are not significantly different at P<0.05.
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Figur 3. Mean of comparison of bacteria and fertilizers on phosphor percentage in location 2. Within columns, means
followed by the same letter are not significantly different at P<0.05.
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Figur 4. Mean of comparison of genotype, bacteria and fertilizers on dry matter in location 1. Within columns, means
followed by the same letter are not significantly different at P<0.05.
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Figur 5. Mean of comparison of genotype, bacteria and fertilizers on oil percentage in location 1. Within columns,
means followed by the same letter are not significantly different at P<0.05.
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Figur 6. Mean of comparison of genotype and fertilizers on oil content in location 2. Within columns, means followed
by the same letter are not significantly different at P<0.05.
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by the same letter are not significantly different at P<0.05.
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