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This experiment conducted on “kalamata” olive seedlings grown at the greenhouse of National Research
Centre, Dokki, Giza governorate, Egypt. This investigation was aimed to study the effect of applying
nano-fertilizers, as complementary technique for fertilizer program, on growth performance and nutrients
status of kalamata olive seedlings. Treatments applied as foliar application of nano-NPK fertilizers at
different rates (0.05, 0.1, 0.15 and 0.2 %) in first May, first June and first July. In same time all seedlings
received humic acid (akotosol commercial product) at 4 cm/week. Each treatment replicated for 5 times
and each replicate contained three seedlings. At the end of experiment vegetative parameters and leaf
nutrient content were determined. Obtained results revealed that, generally spraying olive seedlings with
nano-NPK fertilizers enhanced most recorded growth parameters. Also, treating olive seedlings with
nano-NPK fertilizers at (0.2%) surpassed other treatments whereas this treatment resulted in the highest
monthly height increment and final height. Moreover, this treatment was recorded the highest value for
leaf parameters (fresh and dry weight) and produced the noticeable highest leaf area. In regard to effect
of nano-NPK fertilizer on root parameters, data indicated that applied nano-fertilize at (0.2%) significantly
increased fresh and dry weight of roots and root length in comparison to other treatments. Most of nanoNPK fertilizer enhanced total chlorophyll in leaves specially (0.1, 0.15 and 0.2%) without any remarkable
differences among most treatments. In respect of nutrients status, data showed that, spraying nano-NPK
at 0.2% increased N , P and K uptake. At the final, this study can recommend nano-NPK fertilizers as
supplementary and to increase efficiency of fertilizer program. Also, more studies should be conducted
to emphasize on safety of nano-fertilizers on levels of environmental, consumer health and production
quality
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INTRODUCTION
Olive (Olea europaea L.) is one of the ancient
and historical agricultural tree crops and has a
cultural and economic value in the Mediterranean
Basin. Also it represents a widely distributed fruit
tree in the world (FAO, 2008). Olive is considered
one of an economic crops in Egypt, The
productivity of Egyptian olive rounded about
507053 tons come out from 110764 feddan (one
feddan = 4200m2) and estimated olive area about
135692 feddan (M.A.L.R., 2011). Nawaf and Yara
(2006) mentioned that, low levels of N, P and K

can be sufficient for grown olive seedlings in pots.
Moreover, they reported that additional doses of
fertilizers will not have a valuable economic
return. Fertilization considered one of the most
important and critical factors in containerized
nursery plants because roots are pent in a limited
amount of soil and rapid vegetative growth occurs.
Under these conditions, foliar fertilizers may play
an important role in fertilization programs of
containerized olive nursery plants.
In new era, a revolution emerged in industrial,
agricultural and medical fields through utilizing of
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nan-technology sciences. This technology can
offer a new approach and chance to reducing an
environmental pollution in several fields (i.e.
agriculture) as a result of excessive usage of
mineral fertilizers (Chhipa 2017). The importance
of nano-fertilizers stated through several studies
(AbdzadGohari and NoorhosseiniNiyaki, 2010;
Sheykhbaglou et al., 2010; Bozorgi 2012).
Nanotechnology is the developing technology of
this era and can be a promising application in
agriculture
sector
(Chhipa
and
Joshi 2016).Whereas; nano-fertilizers can be
benefit in preventing nutrient losses to soil thereby
reducing soil pollution with excessive mineral
fertilizers. Also, these nano-fertilizers can obviate
interaction
nutrients
with
air,
waters,
microorganisms and soil (DeRosa et al., 2010). In
term of effect of nano-particles on pathogens,
Baker et al., (2005) observed that nanoparticles
can exhibit antibacterial effectiveness when
introducing these nano-particles into a media
containing E.coli. Moreover, these nano-particles
can play an important role inhibitor for fungi
growth Ajirloo et al., (2015).
Also, several studies paid attention to the
positive role of nano-fertilizers in improving in
biomass, shoot length, root, chlorophyll and
protein content in Vigna radiate, Cicerariatium,
Cucumissativas,
Raphanussativus,
Brassica
napus and Cluster bean (Lin and Xing 2007;
Mahajan et al., 2011; Raliya and Tarafdar 2013).
Current study aimed to determine effect of
spraying with nano-fertilizers (NPK) on growth
performance and nutrient uptake in Kalamata
olive seedlings.
MATERIALS AND METHODS
Current work had been conducted in
greenhouse of Pomology Dept., National research
Centre during two growth seasons (2016-2017)
and data was represented as average of two
seasons.
Nano-fertilizers preparation:
About 400gram of NPK (20:20:20 fertilizer
were weighed in 2liter glass baker then 550ml of
distilled water was added and stirred till complete
dissolution. The clear solution is then heated to
50OC, then with vigorous stirring 50gram of citric
acid is then added and stirring was continued for
15min. Potassium hydroxide was added slowly till
the desired pH. During the addition of potassium
hydroxide the clear solution is converted to milky
appearance indicating the conversion to nano
particle size. figure 1- showed size of nano-

fertilizeres particles that capture with electronic
microscope

Figure 1: showed particles size of nanofertilizers by electronic microscope.
Plant material and treatments
Kalamata olive seedlings (40 cm) grown in
greenhouse of Pomology Department, National
Research Centre were subjected to different
doses (0.5, 1, 1.5 and 2 %) of nano-NPK fertilizers
as foliar application. Treatments were applied
three times at first of May, June and July during
two seasons (2016 and 2017). Moreover these
seedlings received normal fertilizers program (4
ml/week humic acid as Aktosol commercial
product).
Treatments were arranged in randomized
complete block design with five replicates for each
treatment and each replicate was represented by
three seedlings. At the end of October, plants of
each treatment were removed genteelly with their
root system to estimate and record the following
data:
Vegetative growth parameters:
Plant height increment % (was calculated
every month after application and at the end of
experiment September)
Leaf area, fresh and dry weight
Total chlorophyll
Root growth parameters:
Root length
Root fresh
Root dry weight
Leaves Mineral content:
Nitrogen percentage.
Potassium percentage.
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Phosphor percentage.
Data Analysis:
The data were subjected to analysis of variance
and the method of Duncan’s was used to
differentiate means (Duncan, 1959).
RESULTS AND DISCUSSION
Data in Table (1) showed that the height
increments (%) as a result of nano-NPK
application were influenced positively as a general
in comparison with control. Also, it can be
observed that the height increments during May
and July were more than June even for control
treatment, thereby current study may be
recommend to apply the foliar application during
May and July rather than June. In respect to
monthly height increments, data revealed that
nano-NPK at 0.2% reinforced significantly monthly
height increments during May, June, July and
consequently the final height increments
comparing with other treatments. Meanwhile, the
lowest height increments were recorded with
control and moderate results were produced from
treatments (0.05, 0.1 and 0.15%) of nano-NPK
fertilizers.
These data were in harmony with what
mentioned by (Chhipa et al., 2017). They stated
that nano-forms (nano-fertilizers) have shown
promising results within optimum concentrations
on germination of seeds, plant growth
performance and productivity.
From a first glance to Table (2) it can be
noticed that all nano-NPK treatments enhanced all
recorded leaf parameters comparing with control.
Also, the increments in fresh weight of leaves
raised (42 to 52.18gm) with increasing nano-NPK
levels (0 to 0.2%) and the highest value of fresh
weight recorded with 0.2% of nano-NPK.
Meanwhile, the lowest fresh weight of leaves
recorded with control. Also, Dry weight of leaves
parameter has the same trend of fresh weight
whereas treating with 0.2%nano-NPK recorded
the highest value of dry leaf weigh and the control
treatment recorded the lowest value of dry weight
of leaf. Other treatments cam in the middle ranks.
In respect to leaf area parameters hadn’t a
different trend whereas applying nano- NPK at
(0.2%) results in the highest leaf area in
comparison with other treatment and the control
treatment produced the lowest leaf area.
Generally data in table (3) showed that most
nano-NPK fertilizer treatments improved all
recorded root parameters comparing with control
treatment. For fresh root weight parameter, data

in (table 3) showed that, applying nano-NPK
fertilizer at (0.2%) promoted root growth to reach
to 12.7 gm as fresh weight and this value was the
highest value for fresh root weight comparing with
other treatments. In regard to dry weight of roots,
data followed the same trend of fresh weight of
root, whereas the application of nano-NPK
fertilizer at (0.2%) recorded the highest value of
dry weight in comparison with other treatments.
In addition, with a first glance to data in (table 3),
we can discover that all nano-NPK treatments
promoted root growth as length comparing to
control and
the highest dose of nano-NPK
treatment recoded the highest value of fresh and
dry weight of roots and root length , meanwhile
control treatment recorded the lowest value of the
same root parameters.
These results were agreed with obtained
results by (Raliya and Tarafdar 2013) who found
spraying nano-fertilizer (Mn NP at 0.05 ppm)
on Vignaradiata resulted in increment by 52% root
length 71% rootlet and 38% biomass in
comparison with traditional-fertilizer (bulk MnSO4).
From (Table 4), data showed that total
chlorophyll content in leaves was improved by
spraying nano-NPK fertilizer comparing with
control treatment. The highest chlorophyll content
was recorded with treatments (0.1. 0.15 and 0.2
%) with nil significant differences among these
treatments.
Meanwhile,
control
treatment
recorded the lowest value of chlorophyll content.
Regarding for nutrients status, data in (Table 4)
indicated that, nitrogen levels in leaves raised
significantly by applying nano-NPK fertilizer at
(0.05, 0.1,0.15 and 0.2%) comparing with control
and spaying nano-NPK at (0.2%) produced the
highest nitrogen content. For phosphorous leaf
content, applying nano-NPK fertilizer at (0.2%)
significantly increased P in leaves. Also, for
potassium leaf content, it was increased
significantly with applying nano-NPK fertilizer at all
levels and the highest potassium leaf content was
recorded with applying nano-NPK fertilizer at
(0.2%).
These results were in the same line with
founding’s by Delfani et al., (2014) who recorded
10% increment in chlorophyll content in leaves
when applied nano-fertilizer on blacked eyed pea.
Also, Ghafariyan et al., ( 2013) noticed an
increment in chlorophyll when applied nanofertilizer (Fe NP at 30–60 ppm) on G. max .
Besides, current study may attribute these
positive effects of nano-fertilizers for promoting
water uptake capacity with its content from
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nutrients which reflected on plant growth as
reported
before
by
(Srinivasan
and
Saraswathi 2010).
Moreover
nano-fertilizers
(nano-particles) have a huge surface comparing
with conventional form which increased its
efficiency in plant metabolic processes.

Table (1): Effect of spraying with nano-NPK on increment of plant length %
Treatments

After Month of
first spaying
(May)

After month of
second spraying
(June)

After month of
third spraying
(July)

Total increment at
the end
experiment
126.67 d

Control

52.27 c

7.12 d

34.44 e

Nano- NPK 0.05%

57.11 c

11.57 d

38.12 d

141.66 c

Nano- NPK0.1 %

65.70 b

17.79 c

40.62 c

186.60 b

Nano- NPK 0.15%

66.82 b

20.11 b

44.00 b

200.84 a

Nano- NPK0.2%

79.72 a

26.70 a

46.28 a

209.99 a

Means were represented as average of two seasons.
Different letters are express for significant differences while the same letters are non-significant at L.S.D.
p>0.05.

Table (2): Effect of spraying with nano-NPK on leaf parameters (fresh and dry weight and area)
Dry weight (gm)

Area of leaf (cm2)

42.2 c

14.4 d

7.8 d

42.0 c

16.6 cd

8.5 c

Treatments

Fresh weight (gm)

Control
Nano- NPK 0.05%
Nano- NPK0.1 %

47.1 c

17.4 c

9.3 b

Nano- NPK0.15%

49.56 b

20.9 b

9.4 b

Nano- NPK0.2%

52.18 a

24.19 a

10.1 a

Means were represented as average of two seasons.
Different letters are express for significant differences while the same letters are non-significant at L.S.D. p>0.05.
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Table (3): Effect of spraying with nano-NPK on root parameters (fresh and dry weight and length)
Treatments

Fresh root (gm)

Dry root (gm)

Control

9.2 e

4.7 c

Root length
(cm)
13.3 c

Nano- NPK 0.05%
Nano- NPK0.1 %

9.5 d
10.3 c

5.3 bc
5.7 b

17.5 b
17.5 b

Nano- NPK 0.15%

10.7 b

5.8 b

19.4 b

Nano- NPK0.2%

12.7 a

7.6 a

22.0 a

Means were represented as average of two seasons.
Different letters are express for significant differences while the same letters are non-significant at
L.S.D. p>0.05.

Table (4): Effect of spraying with nano-NPK on leaf total chlorophyll content (SPAD units) and
macronutrients (N, P, K)
Treatments
Control
Nano- NPK 0.05%
Nano- NPK0.1 %
Nano- NPK 0.15%
Nano- NPK0.2%

Total chlorophyll
(SPAD units)
77.5 b
79.7 b
85.3 a
86.3 a
87.7 a

N%

P%

K%

2.63 e
2.65 d
2.69 c
2.72 b
2.77 a

0.20 b
0.20 b
0.20 b
0.21 b
0.23 a

0.90 d
0.93 cd
0.95 c
1.03 b
1.10 a

Means were represented as average of two seasons.
Different letters are express for significant differences while the same letters are non-significant at
L.S.D. p>0.05.

Generally, obtained results agreed with several
researchers that have worked with macronutrient
as nano-fertilizer comparing with them in
traditional form and used this at laboratory and
field scale. Liu and Lal (2015) and Ditta et al.,
(2015) have reviewed the use of nano-fertilizer in
agriculture comprehensively. Urea-coated zeolite
chips
and
urea-modified
hydroxyapatite
nanoparticles have been synthesized as source of
N shown their capabilities as slow and controlled
release of N for long time period (Millan et
al., 2008; Kottegoda et al., 2011). Similarly, Liu
and Lal (2014) developed Ca and P
hydroxyapatite nanoparticles, which showed 20
and 33% increments in Glycine max seed yield in
comparison with conventional phosphorus.
Previously, Liu et al., (2004) synthesized Ca NP
as alternate of conventional Ca macronutrients
and measured 15% enhancement in biomass
of Arachishypogeae. Further, Delfani et al., (2014)
developed Mg NP as alternate of Mg and

measured 7% increment in Vignaunguiculata seed
weight.
CONCLUSION
. This attempt conducted in order to highlight on
the importance of nano-fertilizers as a promising
hope to sustainable agriculture, raising production
quality and good approach to protect our
environment and consumer health.
Promising nano-NPK fertilizers may be attributed
to its High surface –to volume ratio of nano
particles that leads to reduce the amount and
increases the efficiency of nano-NPK fertilizer in
comparison with conventional fertilizers (chhipa
2017).Also, furthermore studies should be run to
emphasize the safety of this type of fertilizers on
consumer health and environment levels.
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