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ABSTRACT

In order to study the effects of manure and phosphate solubilizing biofertilizer on growth, yield and essential oil
quality of dragonhead, an experiment was conducted as factorial experiment include manure (0, 10 and 20
ton/ha) and biosuperphosphat biofertilizer (non-inoculated and inoculated seeds), in the base of randomized
complete blocks design with three replications at research field of Agriculture Company of Ran in Firouzkuh of
Iran in 2015. The results showed that the highest dry weight of plant (7.83 g) and essential oil yield (9.11 kg/ha)
were obtained in application of 20 t/ha manure. Biosuperphosphat biofertilizer showed significant effects on
studied traits, as the highest flowering shoot No./plant (7.5), dry weight of plant (6.65 g), essential oil yield (8.81
kg/ha) and geraniol percent (6.01%) and linalool percent (0.93%) in essential oil in treatment of application of
biosuperphosphat (inoculated seeds) were obtained. Also, the intractions effect of factors on yield of flowering
shoot, essential oil content and geranyl acetate percent in essential oil were significant, as the highest yield of
flowering shoot (3075.0 kg/ha) in treatment of 20 t/ha manure and without application of biosuperphosphat and
the maximum essential oil content (0.366%) in treatment of 10 t/ha manure and application of biosuperphosphat
and the highest geranyl acetate percent in essential oil (27.99%) in treatment of 20 t/ha manure and application
of biosuperphosphat were obtained. Generally, the highest flowering shoot and essential oil yields with
application of manure and biosuperphosphat the highest essential oil quality with biosuperphosphat application
were obtained.
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Table 1. Some physical and chemical characteristics of soil in experimental site and manure

Texture pH EC o.M N P K
dS/m)y %) mg/kg)
8.02 1.13 15 0.07 8.8 304
Soil Loamy-Clay
Manure - 74 1.2 72.6 3 18500 32000
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Table 2. Analysis of variance of effect of manure and phosphate solubilizing biofertilizer on studied traits in

dragonhead
MS
S.0.V df  Flowering Dry Yield of Essential ~Essential Geranial ~ Geranyl Neral Geraniol Neryl linalool
shoot  weightof  flowering oil oil yield  percent acetate  percentin percentin  acetate percent in
No./plant plant shoot percentage in percentin essential  essential percentin  essential oil
essential  essential oil oil essential
oil oil oil
Replication 2 ns ns ns * ns ns ns ns ns ns ns
3.083 3.457 134651.3 0.0105 10.60 0.166 1.166 0.166 0.166 0.060 0.006
Manure 2 e o b ns * ns ns ns ns ns ns
29.22 25.83 1523335.7 0.0005 13.70 0.108 5.741 0.837 0.397 0.114 0.048
Biofertilizer 1 * * * ns * ns ns ns sk ns *
10.73 6.845 716404.5 0.005 23.07 12.45 0.583 0.145 3.354 0.009 0.204
Manurex 2 ns ns *x * ns ns *x ns ns ns ns
Biofertilizer 3.607 0.945 822483.1 0.011 0.599 3.163 39.40 7.920 0.266 0.051 0.029
Experimental error 15 133 1.290 92773.0 0.002 2692  5.766 2.766 2.966 0.266 0.096 0.022
C.V. (%) 21.65 18.81 12.94 15.42 21.34 7.44 6.62 7.09 9.26 12.57 18.21

oy ) 50 Jleisl zolas 1o o sme g o sre puf a3 4 FF 5FeNS
ns, * and **: Non-significant and significant at the 5 and 1% levels of probability, respectively.
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Figure 1. Mean comparison of manure effect on flowering shoot No./Plant
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Table 3. Mean comparison of phosphate solubilizing biofertilizer effect on some traits studied

Treatment Flowering shoot Dry weight of Essential oil yield Geraniol percent in Linalool percent in
No./plant plant (g) (kg/ha) essential oil essential oil
Phosphate solubilizing
biofertilizer
Non-inoculated 59° 542° 6.55" 5.14° 0.72°
Inoculated seeds 752 6.65° 8.81° 6.01a 0.93a
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Means, in each column followed by at least on letter in common are not significantly different at 5% probability level, using Duncan's Multiple

Range Test
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Figure 1. Mean comparison of manure effect on dry weight of plant of dragonhead
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Table 4. Means comparison of intraction of manure and phosphate solubilizing biofertilizer on some traits

studied
Treatment Yield of flowering shoot Essential oil percentage Geranyl acetate percent in
- — kg/ha essential oil
Manure (ton/hectare) Biofertilizer (kgfha)
0 Non-inoculated 1336.0° 0.366 ° 26.81 %
Inoculated seeds 2436.6° 0.300 ® 21.31°
10 Non-inoculated 2051.6° 0.300 ® 24,04
Inoculated seeds 2523.0 % 0.366 2 26.61%®
20 Non-inoculated 3075.0° 0.266° 23.98"™
Inoculated seeds 2700.0 ® 0.366 * 27.99%
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Means, in each column followed by at least on letter in common are not significantly different at 5% probability level, using

Duncan’s Multiple Range Test
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