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ABSTRACT

To investigate the effects of nano-iron chelatéliiszr and different concentration of methanol morphological
traits of sweet basil (Ocimum basilum L.), an ekpent was carried out at the Research farm ofilat of
Medicinal Plants, ACECR. A factorial experiment d&éson randomized complete design (RCD) with three
replications was followed in this study. Resultsvedd that morphological traits were significantlffected by
different concentration of methanol and nano-irdmelate fertilizer. The lowest plant height was dat¢a by
utilization of nano-iron chelate fertilizer at Ol concentration together with methanol at 20% comegion and
application of methanol at 20% concentration lonéhfferent concentrations of methanol and inteiaetbetween
nano-iron chelate fertilizer and methanol at diffat concentrations had significant effects on nundbdéranches
per plant. There wasn't significant differencevee¢n utilization of methanol at 30% and 20% coneioin in
respect of leaf number and the highest leaf numiees obtained by these treatments. Applicationasforiron
chelate fertilizer at 0.5, 1 and 1.5 §.toncentration had similar effects on leaf numbed ahe highest of leaf
number was gained by these treatments. Howevdoibest leaf number was observed in non-applicatibnano-
iron chelate fertilizer.

Keywords: Ocimim basilicumL., morphological traits, nano-iron chelate fézgk, methanol concentration, foliar
fertilizers.

INTRODUCTION

Ocimum basilicunL.. (Lamiaceae), respectively, named basil, isramatic plant. The geni@cimum(Lamiaceae)
consists of about 50-150 species (Simbal, 1990) with a large number of varieties contagniioth terpene and
non-terpene constituents in their essential oilsa(ts, 1995). Basil has a long history as culinasbhthanks to its
foliage which adds a distinctive flavor to many dso Essential oil extracted fro@n basilicumL. has antioxidative,
antimicrobial activity (Javanmardit al, 2003). It is also considered as a source of aresompounds, and it
possesses a range of biological activities sucimsest repellent, nematocidal, antifungal agents amtioxidants
activities (Leeet al, 2005; Deshpande and Tipnis, 1977; Sirabal, 1999; Juliani and Simon, 2002). McClatchey
(1996) mentioned leaves 6f basilicumL. suitable for treatment of pain and cough.

Micronutrients play an important role in the protioc and productivity. Among micronutrients, IroRe) is a
cofactor for approximately 140 enzymes that cailymique biochemical reactions (Brittenham, 19%40gh and
Dayal (1992) reported that spraying iron would eaas38-42% increase in the peanut yield in alkatiods.
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According to some of the researches, use of feliaying of iron fertilizer (sulphate of iron) hamjnificant effect
on seeds per head and seed yield of safflower gpest(Zareieet al, 2011). The aims of this research were
assessment of relationships among morphologicéd wad foliar application of different concentaatiof nano-iron
chelate fertilizer and methanol.

MATERIALSAND METHODS

This experiment was carried out in 2011-2012 ataththe Research farm of Institute of Medicinalr®da ACECR
(56°35'N and 50°58E; 1500 elevation). This studdsvdone on the base of factorial experiment in oamnzed
complete design with three replications. The tresti® included methanol concentrations in 5 levglst0, 20, 30
and 40% (v/v) together with 4 levels of nano-irdrelate fertilizer concentrations: 0, 0.5, 1 and §.5 (foliar
spraying) were conducted in this experiment. Fifteeeds were sown at each pot. All of the treatmeamre
sprayed in four stages including: two leaf stagesvéeks after sowing), 6 leaf stages (spraying ekvadter first
time of spraying), spraying a week after six leaiges and spraying in flowering stages. All operatiwere done
regularly during the growing season. In order tasuee total dry matter, some plants were seleetiedomly from
each pot and then were placed in the electric @ferb® C until the constant weight was gained. Mwaipgical
characteristics including plant height, number @rthes per plant, leaf number, stem diameter eflary weight
were determined. Data analysis was done by using§. 3Ae ANOVA test was used to determine significgat
0.01 or i 0.05) treatment effect and Duncan Multiple RangsstTto determine significant difference between
individual means.

RESULTSAND DISCUSSION

Plant height

Results showed that plant height wasn’t signifiga@iffected by different concentrations of nanairohelate
fertilizer and methanol. However, interaction betwdreatments had significant effect on this molpdical trait
(Table 1). Means comparison of interaction betwegplication of nano-iron chelate fertilizer togetheith
different concentration of methanol (Table 3) shdwhat however different concentration of nano-irelate
fertilizers (0.5, 1 and 1.5 @) lonely had similar effects on plant height butdnaum of plant height was gained by
utilization of nano-iron chelate fertilizer at Q39 concentration together with methanol at 30% comaéion. The
lowest plant height was obtained by utilizatior0d6 g.I* nano-iron chelate fertilizer together with methiaai20%
concentration and application of methanol at 20%ceatration lonely. With out spraying methanol, ovnon
chelate fertilizer at 0.5, 1 and 1.5 fdoncentration had similar effects on plant he{gtable 3).

Table 1. Analysisof variance for measured traitsin sweet basil (Ocimum basilicum L).

S.0.V DF Plant height Number of branches per plaheaf number  Stem diameter  Flower dry weight
Methanol (M) 4 5.00% 2.89 25.616 0.044¢ 0.050
Nano-iron chelate fertilizer (N) 3 17.995 1.013¢ 26.110 0.105 0.136
M x N 12 35.106 1.509 0.314¢ 0.038" 0.038
Error 40 7.719 0.432 7.120 0.027 0.015
CV - 10.04 17.52 15.91 11.57 12.02

"S= Non significant,” = p < 0.01, and = p < 0.05.

Table 2. Means comparison of effects of nano-iron chelate fertilizer and methanol treatments on morphological traits of sweet basil
(Ocimum basilicum L).

Plant height ~ Number of branches Leaf number Stem diameter Flower dry weight

treatments (cm) (No.plant)) (No.) (mm) (g.plant’)
Non-application

Different concentration of Methanol My) 26.80 3.18 15.26 136 0.93
M) 10% (My) 27.34 3.54° 16.04 1.3¢° 0.9%
20% (M) 27.7% 3.70¢ 17.26° 1.44° 0.9¢
30% (M) 28.55 3.88 19.08 15F 1.10
40% (Ms) 27.8F 4.49 16.23 1.3¢° 0.9¢
NO”'?,‘\’F)"C&‘HO” 26.74 3.44 14.89 1.30 0.88

1
Different concentration of Nano-iron| 0.5 g.I' (N) 27.50° 3.92° 16.92 147 0.99
chelate fertilizer (N) 1 9. (No) 29.22 4.0F 17.94 1.49 1.1F¢

1
1591 (N 27.15 3.64° 17.32 147> 0.96"
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Number of branches per plant

Table 1 showed that different concentrations ofhauedl and interaction between nano-iron chelatélifer and
methanol at different concentrations had signifiesffect on number of branches per plant howeviercebf nano-
iron chelate fertilizer treatments on this parametasn't significant. According to means comparigdrdifferent
concentration of methanol treatments (Table 2) higbest number of branches per plant was gaineapbplication
of methanol at 40% concentration. The lowest braschumber was obtained by non-application of methan
treatments (control). The methanol at 10, 20, &fb 8oncentration had similar effects on this patam@able 2).
Means comparison of interaction between treatmémdikated that there wasn't significant differenisetween
utilization of nano-iron chelate at 0.5 and 1'gconcentration together with methanol at 40% cotraéon on
number of branches per plant and maximum of branclenber was obtained by these treatments (Tabl€h®)
lowest of branches number was gained by applicatfamano-iron chelate fertilizer at 0.5 §doncentration lonely
and non-application of nano-iron chelate fertiliaed methanol treatments.

L eaf number

Results indicated that leaf number was signifigatifected by application of nano-iron chelate ifiedr and
different concentration of methanol treatments amdraction between treatments wasn't significanable 1).
According to means comparison between differentcentration of methanol on leaf (Table 2), applimatiof
methanol treatments had significant effect on feafiber but there wasn’t significant difference besw utilization
of methanol at 30 and 20% concentration on leaf barmand the highest leaf number was obtained bgethe
treatments. Means comparison between nano-ironatehéteatments (Table 2) on leaf number indicateat t
application of nano-iron chelate fertilizer at 015and 1.5 g had similar effects on leaf number and the higbést
leaf number was gained by these treatments howbeelowest leaf number was observed by non-apmicatf
nano-iron chelate fertilizer (control).

Table 3. Means comparison of interaction between nano-iron chelate fertilizer and methanol treatments on morphological traits of sweet
basil (Ocimum basilicum L).

Interaction between treatment

methanol (m)xnano-iron chelate fertilizer Plant height Number of branches Leaf number Stem diameter Flower dry weight
) (cm) (No.plant!) (No.) (mm) (g.plant)
- Non-application 24.73% 2.80 13.2 127 1.0
Non-application (N1)
M) 0.5 g.I* (N) 28.06% 2.50' 18.08™ 1.53° 0.9
1g.* (Ns) 25.29% 3.73~ 13.65 1.24 1.06*
1.5 g.I* (Ng) 29.13° 3.60™ 16.10™ 1.4P 0.76'
NO”'?mp;icatiO” 26.3%% 3.73 15.33 137 0.83°
1,
10% (M,) 0.5 g.I" (Ny) 27.8~ 2.90¢ 15.44 147" 1.02*
1 9.l (Ng) 30.24° 4.20¢ 17.54 1.48° 1.00%
1.5 g.I* (Ng) 25.28% 3.33~ 15.86™ 1.2¢ 0.9~
Non'mp)“ca“o” 30.26° 3.70 13.85 1.26 0.83¢
1,
20% (M3) 0.5 g.I" (Ny) 22.07 3.70* 18.09* 1.53° 1.03°
1 g.I* (N3) 30.22° 3.7~ 20.22° 157" 1.03*
1.5 g.I* (Ny) 28.48% 3.70™ 16.87 1.3¢ 0.96™
Non'imp;'ca“o” 23.64° 3.3¢< 17.42 136 0.86<
1,
30% (My) 0.5 g.I" (Ny) 34.68 4.20° 18.03" 1.53" 1.00%
1 9.l (Ng) 30.08> 4.16° 20.5% 1.78 1.43
1.5 g.I* (Ng) 25.8F%% 3.80™ 20.22° 1.44° 110
NO”'?Ep;icatiO” 28,72 3.63 14.66 132 0.89<
1,
40% (Ms) 0.5 g.I" (Ny) 25.18%¢ 6.30 14.97° 1.2¢ 1P
1 9.l (Ng) 30.28° 4.268 17.76™ 1.43° 1.04°
1.5 g.I* (N 27.08%¢ 3.76" 17.54 1.52° 1.00%

Stem diameter

The results in the Table 1 indicated that differemicentration of nano-iron chelate fertilizer fsghificant effect
on stem diameter and utilization of methanol antkraction between treatments wasn't significant.ahMe
comparison between different concentrations of riesto chelate treatments represented that appdicadf nano-
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iron chelate fertilizer at 1 and 1.5 §.toncentrations had similar effects on stem diametel maximum of this
morphological trait was obtained by these treatsiéhaible 2).

Flower dry weight

Results showed that flower dry weight was signifitbaaffected by different concentration of methiaand nano-
iron chelate fertilizer treatments and interactimiween treatments was significant (Table 1). Adicay to means
comparison of methanol at different concentration flower dry weight (Table 2), application of metioh
treatments at 10, 20 and 40% had similar effectBoaer dry weight and the lowest flower dry weighés gained
by non-application of methanol. The highest flowdey weight was obtained by application of methaabl30%
concentration. Means comparison between nano-inefate fertilizers indicated that the highest amdest flower
dry weight was gained by utilization of nano-ironetate fertilizer at 1 g' concentration and non-application of
nano-iron chelate fertilizer treatments (Table Idpans comparison of interaction between treatménable 3)
represented that maximum of flower dry weight wamed by utilization of nano-iron chelate fertiliz 1 and 1.5
g.I" concentrations together with methanol at 30% coination. The lowest flower dry weight was witnabdey
application of nano-iron chelate fertilizer at §.5' concentration lonely.
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