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Table 1- Soil physical and chemical characteristics of the experimental location in 2015and 2016

o P Ges  mely  ed GHEE oS b ke e, Sl S sy
Year Sampling K,O P,O5 ﬁ Sand  Silt Clay ¢gWwsilJs A Soil
[0) [0) [0)
depth (cm)  (ppm)  (ppm) (ppm) ) () (%) pH gy Texture
2015 0-30 250 104 0.06 39 35 26 8.8 11 loamy
2016 0-30 249 104 0.07 39 35 26 8.7 1.1 loamy

VA0 5 IFAL (ol5 gl )3 g sl 093 Jsb p3 (rlalojl (T2l Jono (lgh 9 Of bl ol ilile (1SSl —F Jgi>
Table 2- Monthly average of weather parameters of the experimental site during the plant growth period in 2015 and

L Jslas b S5l i e olelw Cugb, JSla Cugb, Jilas
ol Minimum Maximum A CC ] Maximum  Minimum
Month temperature temperature Precélrglr;e;tlon Eva(pr)grr%tlon Sunny moisture moisture
C) (°C) hours (%) (%)
£ Jwo
2015
A 3.02 17.06 0.45 4.87 7.62 77.71 33.29
April
o) 7.93 22.39 1.30 6.65 9.15 75.13 29.84
May
Ao 12.27 29.48 0.2 8.97 11.2 66.42 22.65
June
J)‘I’ 17.01 33.54 0 9.01 12.43 57.26 21.87
uly
B0 15.54 34.36 0 2.29 11.67 57.58 18.71
Agugust
%A 12.66 28.50 0.34 531 9.54 77 312
September
0 Jlw
2016
0298 3.43 15.19 2.05 321 6.50 82.29 41.84
April
Calied)| 9.15 22.95 1.69 5.55 8.92 76.03 32.19
May
J’"n)z 10.98 26.63 1.00 7.16 10.34 71.48 29.77
u
ij 16.14 31.28 0.18 8.20 11.55 69.45 29.48
A0 16.34 32.56 0.00 7.78 11.92 68.26 25.26
Agugust
AN 12.08 30.22 0.00 5.77 10.42 69.13 24.78
September

Source: West Azarbaijan meteorological department
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Table 3- The results of chemical analysis of organic fertilizers used in the experiment

(LEY) . - . . S . -2
u’Organizs 0397 ey R e Mn ‘;?1) Cu ‘Ii: dSE C-1 pH
0, .m
fertilizers N (%) P(%) K(%) cato Mg (%) mg.kg?  mgkg?!  mg.kg?  mgkg?
akd 2.27 0.94 1.25 1.72 0.44 238 210 55 1856 4.21 7.4
Cow manure
L > 1.75 2.8 2.15 6.12 0.85 538 463 125 1681 6.14 75
Chicken manure
w?*"s@” 1.45 2.3 1.85 7 0.24 1300 1100 250 9000 3.81 7.2
Vermi compost
Cusga 1.25 1.1 0.75 25 0.15 600 900 105 1100 7 7.6
Compost

Laboratory analysis of soil, water, air and plant samples
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Figure 1- The effect of ecotype on total dry weight of modavian balm
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Figure 2- The effect of spraying on total dry weight of modavian balm
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Table 4- Combined variance analysis for the quantitative and qualitative traits of moldavian balm under the influence of
ecotype and spraying

Mean squares Ola po (b

o i anyy S5 oy R Nes 3 Slos oasla 5 Slos KW
- L . H . . - & . .
?‘(;’ 5’ &5 Js aly Seedyield  jglm  aldcuildy  uilwl owilwl
" d.f Total dry 1000- Biological Grain Essence Essence
weight seeds yield harvest yield percentage
weight index
;Je; 1 55125.00" 1.80" 50000.00”  51680.56 18.41" 24.14** 0.15%*
Juolss 4 0.73 0.01 500.00 52.36 0.01 0.03 0.01
RepeatxYear
esS] 5  262500.00°  0.357  105650.00” 203571.917 6213.67"  66.55** 0.37%*
Ecotype
gL 5 0.01" 0.01" 500.00" 55.54" 357" 0.11" 0.01"™
YearxEcotype
U‘M’_l"" 4 56520.00" 0.09™  292500.00™ 41675.64"  4367.447  14.07** 0.09**
Spraying
U‘M*’“XJL" 4 0.02" 0.01" 490.00™ 5257 231" 0.04" 0.01"™
YearxSpraying
U‘“*-‘J’l"‘x*‘*;%s ! 20 0.08" 0.07" 500.00" 60.00™ 22.64" 0.12* 0.02*
EcotypexSpraying
Hhdsbrexcgh g 0.05"™ 001"  489.00™ 49.17™ 0.05" 0.07" 0.03™
YearxEcotypexSpraying
s 116 2.05 0.01 506.21 58.43 0.04 0.06 0.02
Error(E)
(7) e o 5.1 351 8.6 7.0 5.2 6.7 5.3
CV (%)

M ixe old 3939 pae NS 5 0o )d N 50 Jlain] o )3 15 jime el i Sy s g %
*and ** are indicative of significance at the probability levels of 5% and 1% respectively and ns: non-significant
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Figure 3- The interaction effects of ecotype and spraying on 100-seeds weight of modavian balm
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Figure 4- The effect of ecotype on seed yield of modavian balm
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Figure 5- The effect of spraying on seed yield of modavian balm
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Figure 6- The effect of ecotype on biological yield of modavian balm
~ 700 - a ab
& 600 - I I .
%g 500 { ¢ ; d
s T 400 - T T I
+= 300+ [1I
¥ S 200 -
3 100 -
° 0 ; ; ; . .
Sal Er 3 CwgeS (yg 9 58 CuwgeS
Control Guano Vermi  Cow manure Compost
compost
Wb Jolowe
Spraying

9931 S 59lgm ,8os 1 (il Jglone 51 -V IS

Figure 7- The effect of spraying in on biological yield of modavian balm
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Figure 8- The interaction effects of ecotype and sprasying on grain harvest index of modavian balm
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Figure 9- The interaction effects of ecotype and spraying on essence yield of modavian balm
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Figure 10- The interaction effects of ecotype and sprasying on essence percentage of modavian balm
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Introduction

Today, medicinal plants have a special place in the pharmaceutical, food and cosmetic industries. Moldavian
balm (Dracocephalum Moldavica L.) is an herbaceous annual plant belonging to the Lamiaceae family. In foliar
application of plant nutrients the transfer rate of nutrients from the surface of the leaves to various organs of the
plant has a great effect, particularly when leaves reach their maximum level. In this method, nutrients are
directly aerobic and there is no problem of sediment accumulation in soil and its ability to use. Ecotype
characteristics is another factor affecting the components of the medicinal plant. depends on s. This research was
carried out in order to evaluate the importance of organic medicinal plants and the advantages of using organic
fertilizers and their extracts to improve the quality of active ingredients, maintain soil and environmental
contamination.
Materials and Methods

This research was carried out at the research farm of the Faculty of Agriculture, Urmia University, located at
Nazlou campus, during two season of 2014 and 2015.The land preparation operations included plowing, leveling
and cutting was performed in the fall of first year. Sowing was carried out on April 15th. First, the seeds of
ecotypes were weighed. Then the seeds of each ecotype were divided equally into the plots to be planted. Seed
sowing was done manually and uniformly in each plot. The dimensions of the plots were 2x2 meters. The blocks
were spaced one and a half meters apart. The plots were then irrigated regularly. Weed control was carried out
manually and mechanically during the growing season in two stages. The application of spraying treatments in
vegetative growth stage was carried out in two stages in the first and fifth of June according to the experimental
design with manual sprayer. Sampling was done at the end of flowering in August. Samples in each
experimental plot with an area of one square meter were harvest. Essential oil was extracted from dry specimens.
For this purpose, 40 g of each sample was weighed, and this amount was put into a 1000 ml bécher after being
crushed for the purpose of extraction of the essential oil with a Clevenger apparatus.
Results and Discussion

The results of combined analysis of variance showed that application of spraying treatments and ecotypes on
total dry weight, 1000 seed weight, seed yield, biological yield, grain harvest index, yield and essence percentage
were significant at 1% probability level (p-value < 0.01). The interaction of ecotype and spraying application on
1000 seed weight and grain harvest index were significant at 1% probability level (p-value < 0.05) and on yield
and essence percentage were significant at 5% probability level (p-value < 0.05). The results showed that the
highest amount of 1000 grain weight, grain harvest index, yield and essence percentage were 2.3 g, 76.76%, 9.42
kg ha™ and 0.99%, respectively belonged to poultry manure spraying and Urmia ecotype. The highest total dry
weight and seed yield belonged to Urmia ecotype (969.5 and 875 kg ha™ respectively) and poultry manure
spraying (892.5 and 756.7 kg ha™, respectively) were obtained. Finally, according to the results of this research,
application of poultry manure spraying and ecotype of Urmia in Urmia region and cultivation of native ecotypes
in other regions is recommended.
Conclusions

The results of this study showed that foliar application of organic fertilizer extracts has significant effects on
studied traits. Therefore, application of organic fertilizers can be a suitable alternative for chemical fertilizers and
is recommended. Considering the significant importance of ecotypes on the studied traits, choosing the suitable
ecotype for each region is economically feasible.
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