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ABSTRACT

Basil (Ocimum basilicum L.), a member of Lamiaceae family, is an annual plant and is widely used as
a vegetable and as aromatic plant. The optimum level of fertilization affecting the quantity and quality of the
basil yield. Growers usually apply large amount of fertilizers, especially nitrogen, to obtain high yields and
they cause environmental damage. This review focuses on the nutrient supply and fertilization experiments
carried out with basil. A wide range is reported for N (104-200 kg/ha), P (12-100 kg/ha) and K (73-120 kg/ha).
In a warmer climate, due to the longer growing season, the optimum fertilizer application is higher. In some
area, N-top dressing is required in addition to basic fertilization. A wide range of N-top dressing is reported
(35-80 kg/ha) based on basic fertilization amount. In some area such as United States the suggested ratio of
NPK is 1:1:1 with a N-dose of 230-300 kg/ha. Sometimes the forms of nitrogen (No3 and NH4) affect the
yield. In some area, organic manure is used in addition to inorganic fertilizers. Usually N-fertilization is applied
after the foliage cuttings. Basil grown in greenhouse seemed to be sensitive to high concentrations of fertilizers.
Utilization of biofertilizers such as PGPR can enhance plant growth. Mycorrhizal symbiosis can improve
phosphorus uptake.
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Introduction

The Ocimum genus belonging to the Lamiaceae
family is characterized by a great variability of both
morphology and chemotypes [15,16]. Among all the
species, Ocimum basilicum L. (basil or sweet basil)
has the most economic importance and is cultivated
and utilized through out the world [16]. 

Basil is widely used as a vegetable and as
aromatic plant and was originated North West India,
North East Africa and Middle Asia [7]. It grows in
subtropical zone from sea level to altitude of 1800
m. This plant includes at least 60 species and
numerous varieties.

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 [3].

Basil has been utilized for its expectorant,
carminative and stimulant properties in folk medicine.
In addition, it was used as insecticide [4], flea and
moth repellent and against to snake, scorpion and
insect bite [21]. 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 [20,22,28]. The
oil of basil has antimicrobial effect [5].

Basil produces a range of polyphenolic
compounds including rosmarinic acid, a characteristic
it shares with herbs in the genus Lamiaceae.
Rosmarinic acid is a cinnamic acid derivative with
potent antioxidant activity and known antiviral,
antibacterial, and anti-inflammatory properties. In
addition, several purple basil cultivars also contain
anthocyanins which are powerful antioxidants, and
the polyphenolic pigments responsible for the red and
blue colors found in many plants [17].
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An important factor affecting the quantity and
quality of the harvested basil yield is to find the
optimum level of fertilization. The level and the
amount of fertilization naturally depends on the soil
[10]. This review focuses on nutrient supply and
fertilization of basil. 

Nutrient supply and fertilization:
Inorganic supply:

Basil responds well to moderate fertilization [10].
This could be seen in some fertilization experiments,
which were carried out in a temperate climate, where
the growing season is quite short (April/May-
September). This means that the fertilizers are
applied during a short time period. In a German
study the optimum herb yield of basil was reached
by using a compound fertilizer of NPK=104–12–73
kg/ha. Dividing the total fertilizer application into
basic fertilization and top-dressing gave the best
results [31].

In a three-year experiment (1973–1975) carried
out in Poznan, Poland, increasing N-doses (0–200
kg/ha) increased the total dry herb yield significantly.
Without N-fertilization, at P-60 and K-120 kg/ha
level the herb yield was 2.27 t/ha. 200 kg/ha nitrogen
increased the yield by 44%. Higher phosphorus and
potassium doses, 80 and 160 kg/ha respectively, did
not increase the basil yield significantly [6].

Similar results were achieved in a Hungarian
study. On a sandy soil of low humus and nutrient
content, the best fresh and dry herb yield (40 t/ha
and 7.3 t/ha, respectively) from two harvests were
achieved with medium doses of NPK elements
(120–100–100 kg/ha). The essential oil yield was
highest (40.5 kg/ha) at this fertilization level as well.
No beneficial effects of higher doses were found.
Increasing N-doses gave a considerable rise both in
the fresh and dry yield of sweet basil [30].

Halva and Puukka [8] reported application of
NPK 40–16–68 kg/ha as optimum basic fertilization.
In addition basil received a benefit from the N-top
dressing 80 kg/ha. Due to the cold weather, the fresh
yields were quite low. Additionally, in cool and
moist conditions the N-top dressing increased the
susceptibility to fungus diseases (Pythium sp.,
Fusarium sp., Sclerotinia sclerotionun). The heavier
fertilized the crop-stand, the more infected plants
there were in both experimental years [9].

Due to the longer growing season and the
accelerated growth in countries with a warmer
climate about 3–5 sequent harvests of basil can be
obtained each year. In this case the higher phytomass
requires a higher nutrient supply and an additional N-
dressing after the harvests are important in order to
enhance the growth. The different forms of N-
dressings may affect the plant growth in different
ways [10].

In a greenhouse pot experiment at Purdue
University, USA, the effect of two nitrogen forms
(NO3 and NH4) were studied on the growth and
essential oil content of sweet basil. Ammonium
nitrogen decreased the plant height and stem dry
weight, but the leaf dry weight was not affected.
Ammonium nitrogen also decreased the essential oil
content by 28% and relatively increased the amount
of sesquiterpene components in the oil [1].

The results of another fertilization study in Italy
confirmed the above mentioned Polish, Hungarian
and American experiences. According to the results
of Tesi et al. [26], “Genovese” sweet basil, grown in
greenhouse seemed to be sensitive to high
concentrations of fertilizers in the irrigation water. At
500 kg/ha N doses the leaf area decreased 42%,
compared to a N dose of 100 kg/ha. The application
of different ratios of N, P2O5, and K2O showed that
a ratio of 1:1:2 gave the best growth result. Further
it was shown that complete fertilization is better than
only nitrogen fertilization. Useful results of these
experiments for the fresh herb producers are that
slow release fertilizers (ammonium sulphate and
sulphonitrate) gave an important reduction in the
nitrate content of the fresh plants (more than 50%).
This was not seen when using calcium nitrate. Halva
and Puukka [8] reported that using calcium nitrate as
N-top dressing, 160 kg/ha N-fertilization increased
the nitrate content of the fresh herb 15 times.

According to Hornok [12] the Hungarian
fertilization advice includes three applications of
fertilizers: basic fertilization in the autumn N=40–60
kg/ha, P=60–80 kg/ha and K=120–140 kg/ha are
recommended. Start of the fertilization in the spring
at the time of soil preparation with N=40–60 kg/ha
and P=18–20 kg/ha. Foliar N-fertilization is applied
after the foliage cuttings, in doses of 60–70 kg/ha.

In the United States the suggested ratio of N-
P2O5-K2O elements is 1:1:1, with a N-dose of
230–300 kg/ha, as broadcasts and plowdown.
Nitrogen side-dressing at rates of 50–75 kg/ha are
recommended after each harvest [23].

In India, in the practical cultivation,
NPK=20–40–40 kg/ha basic fertilization is
recommended before the soil preparation. 40 kg/ha
nitrogen fertilization is applied as top dressing in two
equal doses [24].

Nguyen [17] illustrated how nutrient availability
and specifically nitrogen fertilization, affects the
production of polyphenolic compounds in three
cultivars (Dark Opal, Genovese, and Sweet Thai) of
basil. Nitrogen fertilization was found to have a
significant effect on total phenolic levels in Dark
Opal and Genovese basil with statistically higher
phenolic contents observed when nutrient availability
was limited at the lowest (0.1 mM) applied nitrogen
treatment. Similarly, basil treated at the lowest
nitrogen fertilization level generally contained
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significantly higher rosmarinic and caffeic acid
concentrations than basil treated at other nitrogen
levels. Nitrogen fertilization also affected antioxidant
activity with basil treated at the highest applied
nitrogen level, 5.0 mM, exhibiting lower antioxidant
activity than all other nitrogen treatments. The
anthocyanin content of Dark Opal basil was not
affected by applied nitrogen level, but anthocyanin
concentrations were significantly impacted by
growing season. Basil cultivar was also determined
to have a statistically significant effect on total
phenolic levels, rosmarinic and caffeic acid
concentrations, and antioxidant activities.

The effect of fertilization with different nitrogen
doses (0, 1.35 and 1.80 g N per plant) and different
harvest times (beginning of blooming and in full
bloom) on the content of chlorophyll a and b,
carotenoids and anthocyanins in the leaves of sweet
basil ‘Wala’ and ‘Dark Opal’ were investigated by
Politycka and Golcz [19]. It has been found that the
level of nitrogen fertilization as well as the harvest
time and the cultivar have a significant effect on the
content of chloroplast pigments, but they exert no
influence on the synthesis of anthocyanins. The
highest leaf yield was obtained in the case of later
harvest and with the use of 1.35 g N per plant.

In a research that was conducted in mild
Mediterranean clime type, the highest essential oil
ratio was obtained under non nitrogen fertilizer
conditions, but the highest amount of green and drug
herb yields and drug leaves yield were obtained
under nitrogen fertilizer conditions [3].

Organic supply:

The response of sweet basil to three organic
fertilizers, namely, azolla (40 g per plant), chicken
manure (50 g per plant), and carabao manure (200 g
per plant) was studied and compared with that of
unfertilized plants and plants given complete fertilizer
(10 g per plant). The amount of each organic
fertilizer added in the soil 5 weeks before planting
was based on the N content of the complete fertilizer
(14-14-14), which is an inorganic fertilizer. The
numerical values 14-14-14 refer to the percentages of
nitrogen, phosphorus, and potassium in the fertilizer.
In general, the growth of sweet basil applied with
azolla, chicken manure or carabao manure was better
than that of unfertilized plants but not as good as the
growth of plants given complete fertilizer. The
organic fertilizers were comparable to each other in
terms of growth measures, except for ratio of the
weight of the shoot to that of the root. Percent
essential oil content of sweet basil that had been
treated with either organic or inorganic fertilizers was
generally lower than that of the unfertilized plants. In
contrast, the highest essential oil yield on a per plant
basis was observed in sweet basil supplied with

complete fertilizer because these plants produced
more leaves compared to plants given to other
fertilizer treatments [18].

In Egypt 35–40 t/ha organic manure and 35
kg/ha P are applied as basic fertilization. As top
dressing, 35 kg/ha nitrogen is applied two times, four
and seven weeks after transplantating. In addition 35
kg/ha N is applied after each harvest [10].

Two field experiments were conducted on the
farm of the National Research Center in Giza during
two successive seasons in 2003 and 2004 [13]. The
treatments of the first experiment were 25, 50, 75
and 100% of the recommended NPK fertilization. In
the second experiment different percentages of
chemical and organic fertilizers (100% organic, 100%
chemical, 50 organic and 50 chemical, 25 organic
and 75 chemical and 75 organic and 25 chemical)
were applied. The investigation yielded the following
main result: increasing NPK rates increased the
growth and yield of Genovese basil but the
application of only 50% from recommended NPK
gave already about 80% of the yield of 100%
recommended NPK. Compost as a source of nutrients
gave similar yield but higher quality than fertilization
with chemical NPK fertilizers alone.

In a hydroponic medium system, basil plants
grown and fertilized with nutrient solutions derived
from either organic or conventional, salt-based
fertilizer sources. Total yield from plants grown in
perlite with the organic fertilizer was 22% greater in
the first study and 100% greater in the second study
than those for plants grown with the conventional
fertilizer [25].

Biological fertilizers:

Today, utilization of biofertilizers such as plant
growth promoting rhizobacteria (PGPR) has become
a feasible production practice. PGPR can enhance
plant growth, nitrogen fixation, hormone production,
plant nutrition and also control of plant diseases.
Different PGPR including associative bacteria such as
Azospirillium, Bacillus, Pseudomonas and
Enterobacter have been used for their beneficial
effects on plant growth [11,14]. Many marketable
biofertilizers are mainly based on PGPR that exert
beneficial effects on plant development often related
to the increment of nutrient availability to host plant.
Researchers showed better response of basil plants
inoculated by PGPR and mycorrhiza [29].

The effects induced by three arbuscular
mycorrhizal fungi (Glomus mosseae or Gigaspora
margarita or Gigaspora rosea) on shoot growth and
essential oil production of Ocimum basilicum var.
Genovese were evaluated. Gi. rosea significantly
increased internode number and decreased internode
distance in comparison with control plants and the
other fungal treatments. Furthermore, Gi. margarita
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and Gi. rosea modified essential oil content analyzed
semi-quantitatively. [2]

Arbuscular mycorrhiza fungi (AMF) are well
known to improve phosphorus uptake in their host
plant. Under low or little P supply, it is quite
dependent on the AM symbiosis in order to grow.
However, growth depression were observed when
growing basil in winter with Glomus intraradices,
suggesting that the fungal symbiont can act as a
strong sink of carbon under such conditions [27].

Conclusion:

The practical fertilization advice for basil is
based partly on the above mentioned research results,
and partly on local soil types, the cropping history,
ecological conditions and the production systems
existing in each country.
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