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The effect of foliar spraying of organic fertilizers extracts on morpho-
logical traits and quantitative and qualitative yields of six moldavian
balm (Dracocephalum Moldavica L.) ecotypes
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Table 1. Soil physical and chemical characteristics of the experimental location in 2015and

2016

- © v & a T G, .
\E & P - C"7\ = ~ < < ¢ (,\
£t i L 7 L ? < “ (f ; & c? A 2
I S T LI S, & : & : oL 5
% t }? k g = " L LT <
Sampling  Kso P2os N 0.C(%) Sand Silt Clay pH EC Soil
depth  (ppm) (ppm) (ppm) (%) (%) (%) (Ds/m)  Texture
(cm)

0-60 250 104 0.06 0.6 39 35 26 8.8 1.1 loamy
0-60 249 104  0.07 0.6 39 35 26 8.7 1.1 loamy

Sl Jlo 53 5ud33k wb) 0398 Job 50 SaboiT Sl Jow (2198 9 DT ulyd Sl (uSbe -F Sy
1F0 51748 ely3

Table 2. Monthly average of weather parameters of the experimental site during the plant
growth period in 2015 and 2016

—~ [ C{ I - - G .{,
v C —~ v E o . c %
o § P S KP \t' = £
N N T > > C : % ;3 3 <
R 2 ¢ ¥ Q } © < ¢ ST
v % € ¥
Month Minimum  Maximum Precipitatio Evaporatio Sunn Maximu  Minimu
temperatur temperatur n (mm) n (mm) y m m
e (°0) e (°0) hours moisture Moisture
(%) (%0)
a8 Jo
2015
s 3.02 17.06 0.45 4.87 7.62 77.71 33.29
April
Ciagos,y 7.93 22.39 1.30 6.65 9.15 75.13 29.84
May
sls = 12.27 29.48 0.2 8.97 11.2 66.42 22.65
June
S 17.01 33.54 0 9.01 12.43 57.26 21.87
July
sls 15.54 34.36 0 2.29 11.67 57.58 18.71
Agugust
By 12.66 28.50 0.34 5.31 9.54 77 31.2
Septemb
er
0 b
2016
s 3.43 15.19 2.05 3.21 6.50 82.29 41.84
April
gy 9.15 22.95 1.69 5.55 8.92 76.03 32.19
May
sls = 10.98 26.63 1.00 7.16 10.34 71.48 29.77
June
S 16.14 31.28 0.18 8.20 11.55 69.45 29.48
July
sls 16.34 32.56 0.00 7.78 11.92 68.26 25.26
Agugust
Y, 12.08 30.22 0.00 5.77 10.42 69.13 24.78
Septemb

€r

st Ol 3T Ol (liblpa JS7 0150 2t
Source: West Azarbaijan meteorological department
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Table 4. The results of chemical analysis of organic fertilizers used in the experiment

e N N S - T TR R | dE/C pH
Organic e z sim
fertilizers el 0P S e
N%) P(%) K(%) ca(%) mg(%) mn zn cu fe
mg/kg mg/kg mg/kg mg/kg
s 227 094 125 172 044 238 210 55 1856 4.21 7.4
Cow manure
seos 175 2.8 2.15 6.12 0.85 538 463 125 1681 6.14 7.5
Chicken
manure
CewsnS s 145 23 1.85 7 0.24 1300 1100 250 9000 3.81 7.2
Vermi
compost
S eaS 1.25 1.1 0.75 2.5 0.15 600 900 105 1100 7 7.6
Compost

aL_f APY 4;‘)T @Sl 4 5o n\iﬁibj-‘—

Laboratory analysis of soil, water, air and plant samples

FUO I3 e AL (o 3 an oS
Jolowe &8 ol o 5,18 sl ol 45
¢S 5 SGpan g pole ol lassS L
I Aals 4 S |y W i) O e
L &> b (Soodaie et al., 2010)sls
Olghol O1,g) sedyol Gl i S (o
Caltiee Gl o ST o A8 oalin (1t
gl (5 db e Slis bl |
ils 3 Shoe s 5150 055 455 gl o5
s by petle s Sl 2 Ses
(Hendawy eriils 559 Hls  gae oDl
al., 2012)
S S 4L g SIS
F)dsder 53 Gulonly ame mls
Jslows 5 i ST Iy ome 5L 1 S
33 S la wtls u slaw Cdeo L
Jlize 1Ll ol Ao 53 S Jlez| prlans
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Figure 1. Combined means comparison for the effect of ecotype on plant height

of moldavian balm
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Figure 2. Combined means comparison for the effect of spraying on plant height
of moldavian balm
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Table 5. Combined variance analysis for the quantitative and qualitative traits of moldavian balm under the influence of ecotype and spraying

Sl Sl
(Mean Squares )
Sl bie T &y plil SIS ol asls o slaes Epdb Epee ke bl Ay bl s Shas
Source of variation Df Plant height Number of branches on flower Leaf length Leaf width Leaf area Essence percentage Essence yield
Jl
1 3521.68%* 184.02%* 7.20%* 1.80%*  142.79** 24.14%* 0.15%*
Year(Y)
Jlx 1 S
- 4 4.42 0.36 0.07 0.01 1.29 0.03 0.01
RepeatxYear(YR)
S
e 5 10453.32%* 394.18%* 3.41%* 1.12**  63.38%* 66.55%* 0.37%*
Ecotype(A)
s Skl
i 5 0.23" 0.01" 0.01" 0.01" 0.83" 0.11" 0.01"
YearxEcotype(YA)
s\,
< &rc 4 8614.97%* 159.09** 3.06%* 0.22%*  30.99** 14.07%* 0.09**
Spraying(B)
b J gloeex Jlu
il uru 4 4.58% 0.02" 1.02m 0.01" 0.52" 0.04" 0.01"
YearxSpraying(YB)
sl XS
S aatd 20 1.37" 0.25" 1.20%* 1.02m 1.54%% 0.12* 0.02*
EcotypexSpraying(AB)
ab X S Xl
sy dobt uw. J 20 1.24" 0.04" 0.01" 0.01" 0.35" 0.07" 0.03"
YearxEcotypexSpraying(YAB)
E
Error(E) 116 1.57 0.51 0.04 0.03 0.53 0.06 0.02
()N puis g b
e 6.80 9.66 9.54 4.00 8.14 6.68 5.35

Coefficient of variation (%)

‘\VQL’MU\\«ML:J_ -y a)Lo.j:—“\ Aij«gs:')}ééﬁ)lrélb - 5"'.’4?‘ »

\._hr“..hbfxubg.uw.wﬂt,hﬂwmut&u) uvLruv_qripuu_v%(:nwg.rqﬂm&mf**bmm

* and ** are indicative of significance at the probability levels of 5% and 1% respectively and ns: non-significant
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Figure 3. Combined means comparison for the effect of ecotype on the number of flowers of moldavian balm
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Figure 4. Combined means comparison for the effect of spraying on the number of flowers of moldavian balm
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Figure 5. Combined means comparison for the interaction effects of ecotype and spraying on leaf length of moldavian balm
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Extended Abstract

Aghaee Okhchelar, R., Amirnia, R., Tajbakhsh shishvan, M., Ghiyasi, M., The effect of foliar
spraying of organic fertilizers extracts on morphological traits and quantitative and qualitative yields of
six moldavian balm (Dracocephalum Moldavica L.) ecotypes

Applied Research in Field Crops Vol 31, No. 2, 2018 Page:10-12: 73-91(in Persian)

Introduction:

Moldavian balm is a herbaceous annual plant belonging to the Lamiaceae
family (Gholizadeh ef al., 2010). All parts of this plant contain essence, however,
the flowers, leaves and young shoots possess the highest quantities of the essence.
The essence is comprised of geranial, neral, geranyl acetate and geraniol. An
essential element in sustainable agriculture is to use organic fertilizers in crop
ecosystems with the aim of eliminating the application of chemical fertilizers.
Organic fertilizers ensure human health and safety of the environment. Foliar
spraying improves plant nutrient deficiency in a shorter time period than the soil
application. In this method, nutrients directly enter the aerial parts of plant and as a
result, there will be no problems regarding fertilizer residue deposition in soil and
reduced fertilizer effectiveness (Yongzhen et al., 2017).

Materials and Methods:

In order to investigate the effect of foliar spraying of organic fertilizers extracts
on morphological traits and quantitative and qualitative yields of six moldavian
balm ecotypes, a factorial experiment was conducted based on a randomized
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complete block design with three replications and 30 treatments at the research farm
of faculty of agriculture, Urmia university in 2015 and 2016. Ecotypes included
Urmia, Salmas, Ajabshir, Tehran, Isfahan and Shiraz and spraying treatments were
control, cow manure, poultry manure, vermicompost and compost. Spring sowing
of seeds was carried out on April 15th. The dimensions of the plots were 2 x
2 meters. The blocks were spaced one and a half meters apart. The plots were
irrigated regularly until the germination and then one-day irrigation interval was
maintained. Weed control was performed both manually and mechanically during
the growing season at two stages. The application of foliar spraying treatments at
vegetative growth stage was done at two dates (in the first and fifth of June) using
a manual sprayer. Sampling was done at the end of flowering stage in August.
MSTAT-C statistical software was used to analyze the data. To compare the means,
LSD test was used at the 5% probability level. Excel software was used to draw
charts.

Results and Discussion:

The results of combined analysis of variance showed that application of spraying
treatments on plant height, the number of flowers, leaf length, leaf width, leaf area,
yield and essence percentage was significant at the 1% probability level. The effect
of ecotype on plant height, the number of flowers, leaf length, leaf width, leaf
area, yield and essence percentage was significant at the 1% probability level. The
interaction of ecotype and foliar spraying treatment on leaf length and leaf area was
significant at the 1% probability level and on yield and essence percentage at the
5% probability level. The interaction of ecotype and spraying on plant height, leaf
number and leaf width was not significant. The highest percentage of essence with
an average of 0.99% was obtained from Urmia ecotype treatment and spraying of
chicken manure followed by Urmia ecotype and spraying of vermicompost extract,
which averaged 0.95%. Azizi et al, (2006) reported that essence percentage in
basil and chamomile was increased by organic fertilizer application, which is in
conformity with our findings. Finally, according to the results of this experiment,
the foliar application of chicken manure and vermicompost was found to be the
most effective treatment and the best performing ecotype was Urmia.

Conclusion:

The results of this study showed that spraying of organic fertilizers extracts
had a significant effect on the growth parameters of moldavian balm. Spraying of
chicken manure increased the plant height by 79% compared to control. Spraying
with chicken manure and vermicompost fertilizer resulted in a 45% increase in the
number of flowers and a 9% increase in leaf length compared to control. Given
that the native ecotype (Urmia) was observed to be superior compared to other
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ecotypes, the cultivation of the other studied ecotypes of moldavian balm in their

native region is recommended. In general, it can be stated that the foliar spraying

of organic fertilizers extract, in addition to reducing the nutrient and fertilizer
losses and decreasing environmental pollution, can result in the enhanced plant
performance due to their quick absorption at leaf level.

Keywords: Foliar feeding, Essence percentage, Medicinal herb, Secondary
metabolites
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