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Effect of NPK nano fertilizer on vegetative, flowering, and
content traits of Kalanchoe blossfeldiana

Angham Ayad
Kamaluddin
Riyadh Mannaa

Mohsin ABSTRACT
Ashjan Nazar This experiment was conducted in a greenhouse at the department of
Kamil Horticulture and Landscape, Tikrit University, during spring 2021. The aim was

to investigate the effect of NPK nano fertilizers on growth, flowering, and
mineral content characteristics of Kalanchoe blossfeldiana. basic and nano
NPK fertilizers were applied to the plant. The experiment was designed
according to randomized complete block design (RCBD) with three replicates.
The results showed positive effects of nano NPK form on growth and flowering
as well as leaf content of minerals and chlorophyll. The effects were higher
than those of basic NPK and control treatments. The positive influences
included most of characteristics studied. Number of leaves, plant diameter, and
number of flowers were significantly increased to 15.00, 16.66 cm, 71.00
respectively. In addition, chlorophyll content recorded 1.97 under nano
fertilizer treatment.
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INTRODUCTION
Gardens are significant part of sustainable urbanization (Mohsin, 2019). Succulent plants,
are one of the types used in landscapes specially in dry regions. They provide gardens with variant
size, form, and texture to strengthen the space esthetic (Brickell, 1999). Recently, they have been
planted for gardening purposes. They are suitable to characteristics of Mediterranean countries
(Thakur, 2021). Of succulents, kalanchoe is one of the most popular genus. Its ornamental
importance is highly noted (Foxcroft et. al., 2008; Hurrell et.al., 2012). Many species of kalanchoe
were used as houseplants or in landscape (Smith, 2004; Poppenga and Gwaltney-Brant, 2011).
Domestic to Madagascar and Africa and belongs to the family of Crassulaceae, this genus is
marketed for its ornamental importance (Solmon, 2019; Vargas et. al.,2022). K. blossfeldiana is
potted succulent that is common to be used indoor. It needs only small container for shoot and
shallow root system. Substrates aerated by compost and sand makes the growing container very
convenient to transfer. The plant can be described as a rounded shrublet with little upright branches.
The leaves are flat, shiny, succulents with green color, and toothed margin. The flowers are borne
erectly on flat-topped and dense inflorescences (Smith, 2019).
Kalanchoe blossfeldiana is perennial succulent plant with dens branches. In wide
range, it can be described as from herbal to shrublet, with potential to develop woody tissues in
long-lived plants. It grows slowly up to 30-40 cm with round-like, thick leaves (Gilman and
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Edward, 2013). Flowers are various in color (red, pink, orang etc.) and set off during fall to the
beginning of winter. Protecting the plant from frost and less than 10 °C temperature as well as add
nutrition are of consideration (Romhold, 2000).

Succulents are very important commercially. However, information about cultivation,
particularly fertilizations, are still inadequate (Lessa et.al.,2009). NPK are macronutrient play
crucial roles in plant growth and development. Many forms of such nutrients are exposed to loss
from the soil (Dimkpa and Bindraban, 2016). They are exposed to leaching, evaporation, or fixation
particularly in soils with high content of carbonates, which leads to increase pH value (Romhold,
2000; Khafaji, 2000). Fertilization is one of the common agricultural practices. When minerals are
discontinuous and imbalanced, succulent can only remain alive at their natural habitat. Adding basic
fertilizers can lead them to bloom (Hewitt,1997; Lessa et. al., 2009). Olmos (1978), reported that
succulent responded well to fertilization with 15:20:30 of liquid NPK. Other formulations of NPK
may also be used (Bell, 2001). Applying NPK enhanced plant emergence, increased number of
survived plantlets, and plant height (Seixas 2001).

The technology of nano fertilizer has made significant changes (Al-Juthery et. al., 2021). In
the sense of small surface area with ability to be stored for long time with no side effects considered
(Mahanta, et.al.,2019). Nanoparticles are very small molecules (1-100 nm) with physiochemical
properties differ from bulk particles (Reda et al. 2021). These molecules have high ratio of surface
area to volume which improves their chemical, physical, and biological characteristics (Adhikari et
al., 2010; El-Saadony et al., 2021). Nano fertilizers can be applied as a liquid or a powder to
enhance plant growth and development (Josef and Katarina, 2015).

In developing countries, nanotechnology can be one solution towards agricultural
sustainability (Naderi and Danesh-Shahraki, 2013). Applying 1 gm L™ NPK with 10% of moringa
leaves extract resulted in significant effects on Gladiolus grandifloras. The values of spike’s dry
and fresh weights and stem diameter, as well as flowering diameter were the highest. Each of nano-
NPK treatment (0.5 ,1 g L™) was superior over treatments of traditional NPK and control in
chlorophyll a, b, and carotenoids, and carbohydrates. The same nano treatment also recorded the
higher percentages of N%, P%, K% compared to basic treatment or control (Sarhan et. al., 2022).
Each of nano NPK or nano zeolite resulted outstanding outcomes comparing to basic NPK, or
individual nano of N, P, or K. The vegetative growth of Salvia officinalis L. indexes including plant
height, leaf area, branches number, and fresh and dry weight were increased under nano NPK. In
addition, values of fresh weight of yield, total carbohydrates, macro and micro-elements were
raised. Moreover, rate of photosynthesis, water use efficiency, and stomatal conductance were also
involved (Mohamed and Swaefy, 2020). To current knowledge, information regarding fertilization
forms on kalanchoe plants are still insufficient. Therefore, the main aim of this study was to
investigate the effect of NKP fertilizers forms on growth, flowering, and chemical content of
kalanchoe blossfeldiana.

MATERIALS AND METHODS

This experiment was conducted in a greenhouse at the department of Horticulture and
Landscape, college of Agriculture- Tikrit University during spring season of 2021. Seedlings of
kalanchoe plants were brought from local nursery on February 7™. Pots of 20 cm diameter and filled
with loamy sand soil and peatmoss 1: 1 v: v were prepared. After acclimation period for a week, the
plants were transplanted into the pots. Experiment on factor of three levels was implemented. The
levels were basic form of NPK (1.5 gm L™), nano NPK (1 ml L™, and only water without NPK
(control). Each of the levels (treatments) was applied onto the substrate of the plants. The
treatments were randomly assigned to experimental units.

The experiment designed with randomized complete block design (RCBD) in three
replicates and three plants in each experimental unit. Agricultural practices including weeding,
irrigation, and insects’ investigation were implemented as basic ly. The parameters studied were
vegetative (number of leaves pe plant, length cm, width cm, and thickness of leaf mm, and plant
diameter cm), flowering (length cm, diameter cm, and weight of inflorescence gm, number of
inflorescences per plant, number of flowers per plant) as well as leaf content (N, P, K%, and
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chlorophyll). All data were collected and analyzed according to Duncan's multiple-range test at
probability 5%.

RESULTS AND DISCUSSION

1-Vegetative parameters

Results in table 1 showed superiority of nano fertilizer NPK in most of the parameters
studied. Number of leaves, leaf width, leaf thickness (mm), and plant diameter (cm) recorded higher
number compared to basic NPK and control treatments. The values of nano NPK treatment were
15.00 leaf plant ™ 6.52 cm, 2 mm, and 16.66 cm respectively. The least values of these parameters
were 10 leaf plant *, 5.46 cm, 1.16 mm, and 14.66 cm in the treatment of control. However, the
treatment of basic NPK had higher value in leaf length (9.65 cm) compared to nano NPK (9.33 cm)
or the least in control treatment (7.16 cm). The reason of positive effect of nano NPK may be due to
its unique properties. It has higher surface area and smaller size than those of basic fertilizers. These
qualities improve nano particles to be functional. This may have increased absorption and eased
movement and transferring of these nutrients during plant tissues.

In addition, the release of this type of fertilizer is controlled, which means reduced or no
loss with long last and more availability for the plant (Sing et. al., 2017). Consequently, plant
vegetative characteristics were improved (Janmohammadi et. al., 2016). Increased vegetative
parameters can be referred to increase with controlled quantities of N. This element contributed in
increases in amino acids and proteins. In turn, plant cells and tissues were grown and developed
(Haque et. al., 2011). Another reason can be resulted from applying P. This element has an essential
role in the processes of photosynthesis which a is vital of the plant. It also involved in respiration
and energy units storing and translating (AbuDahi and Arrays, 1988).  These results were
compatible to Alhasan et. al. (2021) who concluded that nano NPK increased growth characteristics
in Ocimum Basilicum.

Table (1): Effect of basic and nano NPK on vegetative parameters of kalanchoe
blossfeldiana

Parameters
Number of Leaf length . Leaf thickness | Plant diameter
Leaf width cm
leaves cm mm cm
Treatments

Control 10.00 ¢ 716¢ 546 b 1.16 ¢ 14.66 ¢
basic NPK 13.00 b 9.65a 565b 1.62b 16.00 b
Nano NPK 1500 a 9.33 b 6.52a 2.00a 16.66 a

1-Flowering parameters

Results in table 2 displayed that addition of nano NPK affected flowering parameters
significantly. The treatment was superior over each of basic NPK and control treatments. This
treatment increased length, diameter, and weight of inflorescences, number of inflorescences,
number of flowers. The values recorded were 15.45 cm, 14.35 cm, 15.88 gm, 13.00 inflorescence
plant™, and 71.00 flower plant™ respectively. The least values were 8.22 cm, 10.33 cm, 15.26 cm, 5
inflorescence plant™®, and 57 flower plant™ respectively recorded in control. The reason of these
favorable effects on the flowering characteristics can be explained with the high advantages of this
type of fertilizers. Features such as efficient surface area and small size are some of those
advantages. That is, their functions are highly significant. Unlike of basic NPK, the majority of
nano particles were released slowly and absorbed sufficiently by the plants (Brady and Weil 1999;
Huiyuan et al., 2018). These results agreed with Mota et. al., (2008) who reported that number of
flowers was in consistence with leaves number under P treatments. The outcomes were also in
compatible with Sarhan et. al. (2022) who concluded an increase in flower diameter under nano
NPK treatment.
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Table (2): Effect of basic and nano NPK on flowering parameters of kalanchoe
blossfeldiana

arameters Length of | diameter of weight of number
. . . number of
inflorescence | inflorescence inflorescence . of
inflorescences
em cm gm flowers
Treatments
Control 8.22¢ 10.33¢c 15.26b 5.00c 57.00c
basic NPK 12.32b 12.31b 15.53ab 10.00b | 63.00b
Nano NPK 15 453 14.35a 15.88a 13.00a 71.00a

2-Leaf content

On Table 3, results illustrated significant effects of nano NPK over leaf content parameters.
This treatment had the highest values of these parameters compared to basic NPK and control
treatments. The highest records were N 3.10%, P 0.27%, K 0.71%, and chlorophyll content 1.97mg
g*. The lowest records of these parameters were 2.05 %, 0.19 %, 0.42 %, and 1.01 mg g™
respectively in control treatment. Increases in vegetative characteristics led to improve plant
development. Consequently, production parameters were enhanced (Dimkpa and Bindraban, 2016).
Because of their properties (Guru et al., 2015), the form of nano NPK added to the plants had
increased the availability of these nutrients. The concentrations taken by the plants were adequate
and production was induced (Josef and Katarina, 2015). This result is also agreed with Alhasan
(2020) in study on basil plants. The lowest values were obtained under treatment of only distilled
water. Inversely, the highest were observed under nano NPK treatment.

Table (3): Effect of basic and nano NPK on leaf content parameters of kalanchoe
blossfeldiana

Parameters
N% | P% | K% | Chlorophyll content mg g™
Treatments
Control 2.05¢ | 0.19b | 0.42b 1.01c
Basic NPK 15 7op | 0.23ab | 0.62b 1.89b
Nano NPK 1 3 10a | 0.27a | 0.71a 1.97a

CONCLUSION

Succulents are important part of gardens and greenspaces. Kalanchoe is one of plants
suitable for various landscapes and environmental conditions. Fertilizing this plant is one of the
agricultural practices recommended. Investigation of applying NPK fertilizers effect was
implemented. The results displayed significant effects of form of NPK added to the plant. Under
nano NPK fertilizer, the growing, flowering and content traits were influenced positively.
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