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ABSTRACT
This study was made up in order to investigate the effects of different levels of Nano calcium and Nano
potassium chelate fertilizers on quantitative and qualitative characteristics of Basil. Basil (Ocimum
basilicum), belongs to the Lamiaceae family. The study was conducted in a randomized complete design
with four replications at a greenhouse in Gonbad Qabus city, Golestan province during 2011-2012
cropping season. The experimental treatments were Nano calcium foliar treatments with 1/1000 and
2/1000 concentrations and Nano potassium foliar treatments with 2/1000, 4/1000 and 6/1000
concentrations and control without any foliar. Results showed that performance increased in comparison
with control in plants exposing to 2/1000 Nano calcium chelate fertilizer and different levels of Nano
potassium chelate fertilizer. Treatments with 2/1000 Nano calcium and 6/1000 Nano potassium
concentration had the highest One thousand seed weight (P<0.05). Calcium and potassium Nano
fertilizers significantly increased basil dry matter (P<0.05). Moreover, in comparison with control, high
levels foliar Nano calcium and Nano potassium treatments, showed better leaf area. Also, Nano
calcium and Nano potassium fertilizer treatments, increased harvest index, grain yield, biological yield,
calcium percentage, potassium percentage and Chlorophyll content in basil.
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INTRODUCTION
The Ocimum genus belonging to the Lamiaceae
family is characterized by a great variability of
both morphology and chemotypes.10,11 Among
all the species, Ocimum basilicum L. (basil or
sweet basil) has the most economic importance
and is cultivated and utilized throughout the
world.11 Sweet basil is a well-known and
appreciated spice and medicinal plant.16
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O.basilicum L. is very popular and widely
grown herbs in the worldwide.6 Basil is an
annual herb with 50-60 cm plant height and pink
and white flowers. The useful parts of basil
plant are leaves and seeds. The most component
of basil is essential oil. Oil yield varies from 0.1
to 0.45% based on ecological and agronomical
conditions.1 Basil is widely used as a vegetable
and as aromatic plant and was originated North
West India, North East Africa and Middle Asia.7
Basil has been utilized for its expectorant,
carminative and stimulant properties in folk
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medicine. In addition, it was used as
insecticide.3 Fresh and dry leaves of plant are
used in food and spice industries. The oil of
basil is used in food industries, perfumery,
dental and oral products.19,22,24 The main
germicidal and fungicidal compound occurring
in basil leaves and flowers is essential oil.26,9
The oil of basil has antimicrobial effect.4 Some
of its oil components, such as 1, 8-cineole,
linalool and campor are known to be
biologically active.11,12 Basil responds well to
fertilization.8

Basil variety used in this experiment was
Ardestan. Experimental pots were prepared with
similar condition in a standard greenhouse.
After germination, plants were thinned. The
experimental
design
was
completely
randomized with four replicates. The
experimental treatments were Nano calcium
foliar treatments with 1/1000 and 2/1000
concentrations and Nano potassium foliar
treatments with 2/1000, 4/1000 and 6/1000
concentrations and control without any foliar.
Basil plants were sprayed with nano fertilizers
in four leaf stage. Foliar feeding is an effective
method of supplying plants with nutrients, much
faster than soil fertilization. The effectiveness of
this procedure may result from quick
penetration and transfer of the applied nutrients
inside the plant.14

As the approach of reducing or eliminating the
use of chemical fertilizers has been proposed in
recent years, using new products in this field has
been considered by producers and researchers.
Nanotechnology as a leading science, tries to
produce less harmful and more effective Nano
based fertilizers. One of the most important
usages of nanotechnology in various fields of
agriculture like soil and water is using Nano
fertilizers for plant nutrition. Due to graduated
release property, Nano fertilizers cause optimum
usage of nutrients. Ecotype of Ocimum is
morphologically diverse, and in the species of
this genus, Ocimum basilicum, has an economic
importance and is used as a medicinal plant,
spice and fresh vegetable. In this research, the
effects of using potassium and calcium chelate
Nano fertilizers on basil’s performance have
been studied.

According
to
the
manufacturer
recommendation, chelated potassium and
calcium nano fertilizers were used together
simultaneously. Harvesting of vegetative organs
was done in late September. Traits of each pot
were measured during vegetative period and in
the end of flowering and seed production. After
determination of data normality, results were
analyzed using SPSS 18.23 Duncan test was
performed to compare the mean difference
between the different treatments with a
confidence level of P<0.05.
RESULTS AND DISCUSSION

MATERIALS AND METHOD

Results show that applying nano calcium and
nano potassium fertilizer treatments affected
most growth indicators in basil. Measuring the
seed weight in inflorescences, showed that use
of 2/1000 nano calcium fertilizer simultaneously
with 2, 4 and 6/1000 of nano potassium
fertilizer
significantly
showed
higher
performance in basil compared with control.

To study the effects of Nano calcium and Nano
potassium fertilizers on quantitative and
qualitative traits of basil, an experiment was
conducted in a greenhouse in Gonbad Qabus
city in summer of 2012. Soil samples used in
experimental pots were analyzed by A.A.S
method; the results are shown in table 1.

Table 1: Analysis of soil sample used in the experimental pots (20)
Saturation
%

68.8

Electrical
conductivity
EC×7.6

Total
Saturated
Acid

Organic
Carbon
%

Absorbable
Potassium
p.p.m

Clay
%

Silt
%

Sand
%

Type
of
Soil

Calcium
p.p.m

Organic
Materials
% O.M

4.4

7.6

3.49

244

24

60

16

Si-L

3372

6.01
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Nazaran et al (2009) studied the effect of Nano
iron chelate fertilizer on quantitative and
qualitative characteristics in dry land wheat and
expressed that Nano iron chelate foliar
fertilizers, increase the quantity and quality of
wheat compared with control .13 Sharafzadeh
and Alizadeh (2011) expressed that basil grown
in greenhouse seemed to be sensitive to high
concentration of fertilizers and utilization of
biofertilizers can enhance plant growth.21
According to higher performance of seed yield
(g/plant) in treatments with 2/1000 nano
calcium fertilizer simultaneously with different
levels of nano potassium fertilizer in
comparison with control (P<0.05), we can
conclude that appropriate level of calcium nano
fertilizer is 2/1000 use of nano fertilizer.
Highest performance in seed yield observed in
treatments with 2/1000 nano calcium
simultaneously used with 6/1000 nano
potassium fertilizers.

nano calcium simultaneously used with 6/1000
nano potassium fertilizer treatment had the
highest chlorophyll content. These results
showed that high levels of nano calcium and
nano potassium fertilizers increased chlorophyll
content. Peyvandi et al (2011) expressed that the
use of nano iron chelate fertilizer in savory,
increased a and b chlorophyll content.18
Treatments containing 2/1000 nano calcium
fertilizer used simultaneously with different
levels of nano potassium fertilizer, significantly
showed more leaf area in comparison with
control (P<0.05). It showed that use of high
level of nano calcium fertilizer with nano
potassium fertilizer, increased leaf area in basil.
Treatment containing 2/1000 nano calcium
fertilizer and 6/1000 nano potassium fertilizer
had the highest leaf area.

Nano fertilizers release their nutrients slowly
and steadily. Therefore, nano fertilizers are able
to adjust the speed of nutrient release. This issue
improves nano fertilizer use efficiency.5In an
experiment, Beigi et al (2010) stated that
soybean yield significantly increased with
increasing spray of nano Fe fertilizer.2
Except 1/1000 nano calcium simultaneously
used with 2/1000 potassium nano fertilizer, the
rest of nano fertilizer treatments, had better one
thousand seed weight in comparison with
control. So it can be concluded that the use of
calcium and potassium chelated nano fertilizers,
increased one thousand seed weight in basil.

Figure 1: Comparison of One thousand seed
weight in different treatments

Parandeh et al (2011) expressed that Growth
parameters in
plants exposed to high
concentrations of Nano Fe (5 Kg.ha-1) were
significantly increased.17 Wright et al (1998)
expressed that improved nutrient uptake in host
plants, leading to positive growth responses.25
Control treatment had the lowest total
chlorophyll. Among the Nano fertilizer
treatments, 1/1000 nano calcium simultaneously
used with 2/1000 potassium nano fertilizer
treatment had the lowest chlorophyll and 2/1000
© Copyright reserved by IJPRS

Figure 2: Comparison of chorophyll content of
leaf in different treatments
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Treatments containing 2/1000 nano calcium
fertilizer used simultaneously with different
levels of nano potassium fertilizer, significantly
showed more basil calcium content in
comparison with control (P<0.05). Treatment
containing 2/1000 nano calcium fertilizer and
6/1000 nano potassium fertilizer had the highest
calcium content. Control treatment had the
lowest calcium content. Treatments containing
2/1000
nano
calcium
fertilizer
used
simultaneously with different levels of nano
potassium fertilizer, significantly showed more
basil potassium content in comparison with
control (P<0.05). Nurzynska et al (2011)
showed that basil plants receiving the most
potassium had more protein in the herb than
plants receiving less of that nutrient.15 Control
treatment had the lowest potassium content.
These results showed that use of nano calcium
chelate fertilizer simultaneously with nano
potassium chelate fertilizer, increased calcium
and potassium content of basil compared with
control.

Treatment containing 1/1000 nano calcium
fertilizer simultaneously with 6/1000 nano
potassium fertilizer, significantly had better
harvest index in comparison with control
(P<0.05).
Also treatments containing 2/1000 nano calcium
fertilizer simultaneously with different levels of
nano potassium fertilizer showed better harvest
index in comparison with control (P>0.05).
According to these results, use of nano calcium
chelate fertilizer simultaneously with nano
potassium chelate fertilizer increased basil
harvest index in comparison with control.
Treatment containing 2/1000 nano calcium
fertilizer used simultaneously with 6/1000 level
of nano potassium fertilizer, significantly
showed more grain yield in comparison with
control (P<0.05). Treatments containing 2/1000
nano calcium fertilizer used simultaneously with
different levels of nano potassium fertilizer had
better grain yield in comparison with control.

Table 2a: Factors measured in different experimental groups (Mean ± SE)
Experimental Groups

Seed weight in
inflorescences
(g)

Seed yield
(g/plant)

Dry matter
(%)

Leaf area
(cm2)

Control without nano
fertilizer

0.341±0.0008 c

0.3728±0.022 c

88.6±0.7789 c

5.714±0.69 c

1/1000 nano calcium and
2/1000 nano potassium

0.3478±0.0033
c

0.3978±0.014 bc

94.93±0.3987 a

7.6065±1.28 c

1/1000 nano calcium and
4/1000 nano potassium

0.3552±0.0009
c

0.4272±0.011 b

93.87±0.629 ab

9.673±0.67 bc

1/1000 nano calcium and
6/1000 nano potassium

0.4398±0.0307
b

0.4758±0.022 a

94.21±0.428 ab

12.1805±3.28
ab

2/1000 nano calcium and
2/1000 nano potassium

0.4558±0.0017
ab

0.4778±0.015 a

92.72±1.87 b

14.2142±0.35
a

2/1000 nano calcium and
4/1000 nano potassium

0.4598±0.0039
ab

0.4898±0.021 a

94.21±0.555 ab

14.1730±2.77
a

2/1000 nano calcium and
6/1000 nano potassium

0.4770±0.0059
a

0.5048±0.0064 a

94.64±0.539 ab

15.407±0.125
a

Means followed by dissimilar letter(s) in a column are significantly different from each other at
p=0.05
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Results showed that use of nano calcium chelate
fertilizer simultaneously with nano potassium
chelate fertilizer increased basil grain yield in
comparison with control.
Treatments containing 2/1000 nano calcium
fertilizer used simultaneously with different
levels of nano potassium fertilizer, significantly
showed more basil biological yield in
comparison with control (P<0.05). Treatment
containing 2/1000 nano calcium fertilizer used
simultaneously with 6/1000 level of nano
potassium fertilizer, showed more grain yield in
comparison with other experimental treatments.
According to results, use of nano calcium
chelate fertilizer simultaneously with different
levels of nano potassium chelate fertilizer
increased basil biological yield in comparison
with control.

Figure 3: Comparison of biological yield in
different Treatments

Table 2b: Factors measured in different experimental groups (Mean ± SE)
Experimental Groups

Calcium (%)

Potassium (%)

Grain yield
(Kg/ha)

Harvest
index (%)

Control without nano
fertilizer

2.46±0.05 c

1.815±0.02 c

85.357±41.28
b

77.4±7.23 b

1/1000 nano calcium and
2/1000 nano potassium

2.537±0.06
bc

1.8325±0.305 bc

85.321±35.28
b

77.9±6.49 b

1/1000 nano calcium and
4/1000 nano potassium

2.61±0.03 ab

1.855±0.04 bc

95.142±30.14
b

77.8±7.72 b

1/1000 nano calcium and
6/1000 nano potassium

2.587±0.075
bc

1.8725±0.017 bc

169.82±46.87
ab

80.7±5.03 a

2/1000 nano calcium and
2/1000 nano potassium

2.67±0.05 ab

1.89±0.014 b

149.87±17.85
ab

78.6±6.08
ab

2/1000 nano calcium and
4/1000 nano potassium

2.68±0.067
ab

1.895±0.03 b

177.1±27.85
ab

79.8±3.19
ab

2/1000 nano calcium and
6/1000 nano potassium

2.795±0.01 a

1.9875±0.03 a

199.89±35.14
a

78.5±4.85
ab

Means followed by dissimilar letter(s) in a column are significantly different from each other at
p=0.05
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the entire oils. J. Agric. Food Chem., 54,
1822-1828.

CONCLUSION
Results of this experiment suggest that applying
nano calcium chelate fertilizer simultaneously
with nano potassium chelate fertilizer, improve
basil performance in comparison with control.
Treatment containing 2/1000 nano calcium
fertilizer used simultaneously with 6/1000 level
of nano potassium fertilizer showed better
performance compared with control.

5. Chinnamuthu, C. 2009. Nanothecnology and
agroecosystem,
Madras
Agriculture
Journal. 96, 17-31
6.

Daneshian, A., Gurbuz, B., Cosge, B., &
Ipek, A. (2009). Chemical components of
essential oils from Basil (Ocimum basilicum
L.) grown at different levels. International
Journal of Natural and Engineering
Sciences, 3(3), 9-13.

7.

Gill, B. S. and Randhawa, G. S. (1992).
Effect of transplanting dates and stage of
harvesting on the herb and oil yields of
French basil (Ocimum basilicum L.). Indian
Perfumer, 36, 102-110.

ACKNOWLEDGEMENT
We would like to thank the respective
professors of Abhar Islamic Azad University
who try their best to improve our knowledge,
Agricultural and natural resources research
center of Gorgan and Sodor Ahrar Shargh
Company (producer of nano fertilizers studied
in this research), Mr Mohammad Ghahremani
for
his support and
encouragement during
this project and Miss Aylar Ghahremani and
Mohaddeseh Heydari for the valuable help they
gave us in sampling and analyzing periods of
experiment.
REFERENCES
1. Arabaci, O. and Bayram, E. (2004). The
effect of nitrogen fertilization and different
plant densities on some agronomic and
technologic characteristics of Ocimum
basilicum L. (Basil). J. Agron., 3, 255-262.
2.

Beygi, A., Nasri, M., Oveyssi, M.,
Tarigholeslami, M. (2010). Study on the
effects of drought stress and foliar Fe
fertilizer at flowering stage on grain yield,
Proteins and seed oil in soybean. National
conference advances in producing oily
plants, Iran.

3. Bowers, W.S. and R.J. Nishida, (1980).
Potent juvenile hormones mimics from
sweet basil. Science, 209, 1030-1332.
4. Bozin, B., Mimica-Dukic, N., Simin N., and
Anackov, G. (2006). Characterization of the
volatile composition of essential oils of
some
Lamiaceae
spices
and
the
antimicrobial and antioxidant activities of

© Copyright reserved by IJPRS

8. Hiltunen, R. and Holm, Y. (1999). Basil: the
Genus Ocimum Hardwood Academic
Publishers.
9. Koba, K., Poutouli, P. W., Raynaud Ch.,
Chaumont, J. P, Sanda, K. (2009). Chemical
composition and antimicrobial properties of
different basil essential oils chemo types
from Togo. Bangladesh. J. Pharmacol. 4, 18.
10. Lawrence, B.M., 1988. A Further
Examination of the variation of Ocimum
basilicum L. in flavors and fragrances; A
world perspective; Proceeding of the 10th
international congress of essential oil,
fragrances and flavours, Washington, DC;
Elsevier science: Amsterdam.
11. Marotti, M., R. Piccaglia and E. Giovanelli,
1996. Differences in essential oil
composition of basil (Ocimum basilicum L.),
Italian cultivars related to morphological
characteristics. J. Agric. Food Chem., 44,
3926-3929.
12. Morris, J., Khettry, A., Seitz, E.
1979.Antimicrobial activity of aroma
chemicals and essential oils. J. Am. Oil
Chem. Soc. 56, 595-603.

Impact Factor = 1.0285

240

Effects of Nano-Potassium and Nano-Calcium Chelated Fertilizers on Qualitative and Quantitative Characteristics of Ocimum basilicum

13. Nazaran,
M.,
Khalaj,
H.,
Labafi
Hosseinabadi, M., Shamsabadi, M. and
Razlazy, A. (2009). Effects of foliar Nano
iron chelated fertilizer on quantitative and
qualitative characteristics of dry land wheat.
Second national conference on application
of Nano technology in Agriculture.
14. Nurzynska, R., Borowski, B., & Dzida, k.
(2011). Yield and chemical composition of
basil herb depending on cultivar and foliar
feeding with nitrogen. Acta Sci. Pol.
Hortorum Cultus. 10(1), 207-219.
15. Nurzynska, R., Rozek, E., & Borowski, B.
(2011). Response of different basil cultivars
to nitrogen and potassium fertilization: total
and mineral nitrogen content in herb. Acta
Sci. Pol., Hortorum Cultus 10(4), 217-232.
16. Omer, E., Elsayed, A., El-Lathy, A.,
Khattab, M., & Sabra, A. (2008). Effect of
the nitrogen fertilizer forms and time of their
application on the yield of herb and essential
oil of Ocimum basilicum L. depending on
nitrogen doses. Folia Hortic. Ann. 16(1), 2329.
17. Parandeh, H., Peyvandi, M., & Mirza, M.
(2011). Comparing the effect of Nano iron
chelated fertilizer on protein content of
basil. First National conference on modern
topics in agriculture, Islamic Azad
University, Saveh branch, Iran.
18. Peyvandi, M., Kamali Jamkany, Z., &
Mirza, M. (2011). Effects of Nano iron
chelate and chelated iron on growth and
activity of antioxidant enzymes in savory
herb. Molecular and Cellular Biotechnology
Magazine, Volume II, No 5.

© Copyright reserved by IJPRS

19. Prasad, G., Kuman, A., Singh, A. K.
Bhattacharya, A. K., Singh, K. and Sharma,
V. D. (1986). Antimicrobial activity of
essential oils of some Ocimum species and
clove oil. Fitoterapia, 57, 429-432.
20. Safaye Gonbad Water and Soil Laboratory,
Atomic Absorption Spectrophotometer
analysis. (2012). Gonbad Qabus, Golestan
province, Iran.
21. Sharafzadeh, S., Alizadeh, O. (2011).
Nutrient supply and fertilization of basil.
Advances in Environmental Biology, 5(5),
956-960.
22. Simon, J. E., Chadwick A. F., and Craker, L.
E. (1984). Herbs: An indexed bibliography.
The scientific literatute on selected herbs
and aromatic and medicinal plants of the
temperature zone. pp: 7-9, Elsevier:
Amsterdam.
23. SPSS 18.0, Chicago, IL.
24. Vieira, R. F., and Simon, J. E. (2000).
Chemical characterization of basil (Ocimum
spp.) found in the markets and used in
traditional medicine in Brazil. Econ. Bot.,
54, 207-216.
25. Wright, D., Scholes, J., Read, D. (1998).
Effects of VA mycorrhiza colonization on
photosynthesis and biomass production of
Trifoliumrepens L. Plant Cell Environ. 21,
209-216
26. Zhang, J. W., Li, S. K., & Wu, W. J.
(2009). The main chemical composition and
in vitro antifungal activity of essential oils
of Ocimum basilicum Linn. Var. pilosum
(Willd.) Benth. Molecules. 14(1), 273-278.

Impact Factor = 1.0285

241

