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Abstract - Saintpaulia, commonly known as African violet, is one of the most popular flowering 
houseplants, which needs a proper cultivation to improve vegetative and reproductive growth. It has been 
proved that the application of complete fertilizer, a proper beddingand the use of proper nutrition has 
resulted in better growth and better flowering for most plants.In order to grow better, a separate 
experiment was conducted to investigate factors affecting the growth and flowering of this plant. In this 
experiment, three levels of nutrition were tested (solid fertilizer (NPK) 20:20:20, solid phosphorous 
fertilizer 13:40:13 and liquid fertilizer (NPK) with the ration of 20.6:7.7:7.7). The whole experiments were 
carried out as a factorial experiment in a completely randomized factorial design with 5 replications. 
Most ofthe measured traits were significantly affected by the treatments of these three experiments. 
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Resource Review 

General Principle about Saintpaulia  

Saintpaulia is a modern ornamental plantand is economically important. This plant has a rosette growth habit 
and hairy and ovate leaves. The flowers in this plant are composed of five round petals on a short stem. The 
petals are without fuzz on the surface and at the back and on the edges are fuzzy.The color of flowers is usually 
blue, pink, purple, blue-purple, colorless or almost white with inflorescence. The flowers have two stamens with 
large kidney-shaped anthers which are yellow. The ovary is short and conical and the style (gynobasic) is long 
and has an ovate fruit. It is a day-neutral plant and flowering is controlled by temperature and light intensity 
(Dahl, 1999). 

Family and Classification of Saintpaulia 

This plant belongs to Gensneriaceae family. There are approximately 125 types and more than 2000 species in 
this family (Larson, 1992). This family includes many popular houseplants. Other plants of this family that are 
commercially grown include: Sinningia, Achimenes, Streptocarpus (Dahl and Wilkinz, 2006). 

Nutrition of Plants in Soilless Culture 

The oldest method for a soilless culture system is the reservoir that solves inorganic chemicals and meets the 
plant's need. For many years, the system has been used around the world as a commercial tool. In hydroponic 
culture, water and plant minerals are already completely controlled and, in fact, we choose the formulation of 
the nutrient solution (Roustaei, 2002). 

One of the important nutritional elements that should be used in dietary formulations is the highly used 
phosphorous element. 

Phosphorus 

After nitrogen, phosphorus is the most important nutrient element for the plant, and is found in two forms of 
organic (nucleic acids, phospholipids, phosphoproteins, inositol phosphates and phosphorus sugars) and mineral 
(mainly calcium, magnesium, iron and aluminum phosphates) in soils (Subaro, 1988). 

The Role of Phosphorus 

Phosphorus acts as a structural element in the production of nucleic acids,and these acids carry the genetic 
information in the plant, and phosphorus is the main material that causes the acidic nature of the nucleic acid. 
Phosphorus plays a role in the process of production and transfer of energy, thus contributing to the metabolic 
activity of the plant, and indirectly affects the performance of the products. Phosphorous is stored as an organic 
phytate mixture in the plant and with other elements participates in the structure of pollen grains and is the most 
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important ingredient in the production of the crop. It is important in the formation of flower and gradation, and 
also has an increasing effect on the production of reproductive organs (Hasanzadeh et al., 2007). 

Use of Phosphorus on the Plant Growthand Development in a Number of Different Experiments 

Ghamari et al. (1394) conducted an experiment in order to investigate the effect of different amounts and 
sources of phosphorous fertilizers on qualitative and qualitative characteristics of two cultivars of stocks. In this 
research, treatments included triple super phosphate fertilizer in granular and liquid forms in three levels of 50, 
100 and 200 mg P/kg of phosphate fertilizer in liquid, granular and organic fertilizer with control (without the 
application of fertilizer).The results of this experiment showed that using 200 mg P/kg of soil from phosphate 
fertilizer significantly increased the measured traits (morphological and physiological traits) compared to the 
control. 

The highest amount of chlorophyll was observed in both cultivars of stocks in third level treatments of liquid 
fertilizer and the third level of granular fertilizer. The highest percentage of phosphorus in the plant was 
observed in the third level treatments of liquid, granular and organic fertilizers. In both cultivars, the highest 
amount of fresh and dry weight of shoot, stem height of the flower, inflorescence length and number of florets in 
florescence were obtained at third level of liquid and granular fertilizers, and then organic fertilizer. Regarding 
fresh and dry weight of root, the highest amount was obtained in organic fertilizer treatment and then in the third 
level treatment of fertilizer. In this research, the highest amount of measured traits was observed in liquid 
fertilizer, which showed a significant difference with other treatments. High phosphorous fertilizer treatments, 
especially in liquid form than the granular form were obtained. However, due to the fact that biological 
phosphate treatment resulted in the improvement of growth and the highest root fresh and dry weight, it is 
recommended to be used as a suitable treatment for the cultivation of stocks. 

Abedini et al. (2015), in an experiment, investigate the effect of organic sources and organic (biologic) 
fertilizeron some of the pelargonium peltatum plant. Phosphate fertilizer was applied in two levels (application 
and non-application) and different beds of cultivation including eight beds containing garden soil, sand and 
various organic compounds (volume/volume). In this research, the length of the main stem, number of lateral 
stems, root length, number of florets in inflorescence, fresh weight of the aerial organs, underground and petals 
in the plant, petal protein, leaf chlorophyll content, leaf phosphorous, and absorbable phosphorous of the bed 
were evaluated. The results showed that the main and mutual effects of the two factors on all measured traits 
were significant. The application of phosphate fertilizer with suitable bedding can be a good supplement to the 
cultivation bed in order to grow the pelargonium peltatum better. 

Tabatabaei et al. (2015) in an experiment investigated the effect of phosphorous and plant density on the amount 
of flower production and other characteristics of the medicinal plant of Echium. This experiment consisted of 
four levels of 0, 50, 100 and 150 kg phosphorous fertilizer per hectare as the main factor and three row spacing 
of 20, 40 and 60 cm as a sub factor. Each experimental unit included 6 planting lines with length of 8 meters. In 
this experiment, traits such as number of fays to flowering, plant height, average number of flowers per plant, 
flower yield per unit area and the total biomass were studied. The results showed that the effect of phosphorous 
fertilizer on the number of flowers per plant and dry flower performance was very significant. 

The effect of phosphorous and vermicompost and natural zeolite culture on growth characteristics and zinnia 
elegance performance in a greenhouse was investigated by Amjazi and Hamidpour (2013). Treatments included 
phosphorous in three levels (0, 75 and 150 mg/kg soli) and zeolite and vermicompost in three levels (0, 5 and 
10% w).The measured traits included leaf area, chlorophyll degree, fresh and dry weight of the plan, leaf dry 
weight, root dry weight, and concentration of P, Zn and Fe in the aerial organs. Based on this study, mixed 
zeolite and phosphorous treatments in comparison to the zeolite treatments, had a positive effect on vegetative 
traits such as total fresh weight of the plant, dry weight of flower, leaf dry weight and root dry weight, which is 
due to the absorption of dissolved calcium in soil on exchangeable areas of zeolite and as a result of instability 
of phosphorous as low soluble calcium phosphates and its outcome is an increase in the phosphorous availability 
of soil soluble. 

Baharvandi et al. (2015) conducted a study to investigate the effect of different levels of phosphorous and 
mycorrhiza on the growth and flowering of polianthes tuberose. Phosphorous was fed from super triple 
phosphate fertilizer (0, 150 and 250 kg/h) and mycorrhiza was taken at two levels. In this experiment, plant 
height, virgo height, floret diameter, number of florets, and dry weight of inflorescence were measured. The 
results of variance analysis showed that application of phosphorous fertilizer significantly increased all the 
measured traits. In addition, mycorrhiza was meaningful on all traits except the floret diameter. According to the 
results of this study, treatment of 150 kg/ha mycorrhiza phosphorous has the highest effect on increasing the 
performance and quantitative traits of polianthes tuberose.  

Shafie et al. (2014), in order to investigate the effect of vermicompost fertilizer and phosphorous fertilizer on 
quantitative and qualitative characteristics of hypericum perforatum, conducted an experiment in form of 
factorial including three levels of vermicompost (0, 5 and 10 t/ha) and phosphorous fertilizer at three levels 
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(0,100 and 200 kg/ha) and triple superphosphate fertilizer. The studied traits included: plant height, flowering 
branches yield, hypericin yield, biological yield and harvest index of flowering branches. The results showed 
that the phosphorous fertilizer and vermicompost fertilizer separately and the interaction of these two factors 
were significant in most of the measured traits at 1% level. Comparison of the average of two years showed that 
the highest flowering branches yield and hypericin yield in treatments of 200 kg of phosphorous fertilizer with 
10 ton/ha of vermicompost were 2058 kg and 341.46 g/ha and treatment of 200 kg phosphorous fertilizer with 5 
ton/ha of vermicompost was 2139.83 kg and 294.74 g/ha, respectively. The lowest level was related to the 
control. It seems that the combined use of phosphorous and vermicompost fertilizer can lead to a significant 
increase in qualitative and quantitative yield of medicinal plant of Hypericum perforatum in comparison with 
the control. 

Nickmehr et al. (2016) evaluated the effect of phosphate solubilizing bacteria and phosphorus fertilizer on yield 
and yield components of Sesamum indicum oil.The results showed that applying phosphate soil increased seed 
oil, aerial organs, and stemheight and seed phosphorous concentration significantly compared to the control. 
Applying phosphorous fertilizer also increased the absorption of phosphorous and zinc in the aerial organ and 
the concentration of phosphorous and zinc of the seeds. Simultaneous applying of phosphate soil and phosphate 
solubilizing bacteria increased the measured parameters similarly to the application of high levels of triple 
superphosphate.  

Materials and Methods 

Test Duration 

This experiment began in a 21-month period from October 2016 and was completed in June 2018. 

Place of Testing 

This project was carried out in Nowshahr, Mazandaran province, with latitude of 35 degrees and 37 minutes 
north and a longitude of 50 degrees and 42 minutes east and height of 2.9 meters above sea level. 

Test Design 

In order to investigate the effect of bedding type, nutrition, optical variables and hormonal treatment of 
gibberellic acid salicylic acid , this study was carried out in the form of 5 tests as follows; 

Investigating the Effect of Nutrition on Growth and Flowering of Saintpaulia Seedlings 

Peat moss bedding: perlite (with the same ratio) was used with the best performance among other culture media 
in first experiment to investigate the effect of nutrition. Fertilizer treatments include: 1. Solid fertilizer with a 
ration of 20:20:20 with micro elements 2. High phosphorous solid fertilizer with a ratio of 13:40:13 with micro 
elements 3. Liquid fertilizer with a ratio of 6.20:7.7:7.7 with micro elements. 

Herbal Material 

Seedlings resulted from tissue cultureincluding three cultivars of Optimara, Rapsody and Tong wensis were 
used in the 6 to 7-leaf stage with 0.7 cm diameter, which were produced in the tissue culture laboratory of 
Nowshahr. 

Controlling Environmental Factors 

Due to the recording of the laboratory temperature, the maximum temperature was set to 25 ° C during the day 
and 18 ° C at night. Relative humidity of the environment was adjusted to 45-55%. 

Measuring Morphological Traits 

The number of leaves of each treatment after the completion of each test period was counted. The total number 
of the appeared flowers on the plant was observed by repeated observations during the plant growth and was 
continued to the end of experiment. The total number of buds appearing on the plant was counted during the 
experiment. The number of flowering branches of each treatment was counted after each test period. The 
number of days to flowering per plant was carried out with repeated notes during the plant growth and until the 
experiment period. The durability of flowers per plant was repeatedly recorded during the flowering period of 
the plant from the time when the flower was completely opened until the time when the beauty of flower was 
maintained completely. The diameter of flowers was measured by Calipers and the mean of diameters was used 
in statistical analysis. The leaf area was measured using the Digimizer software. The root of plants was kept in 
oven at 70 ° C for 48 hours and their dry weight was measured. The number of flowers per inflorescence per 
plantwas counted separately. The emergence of the first bud until the emergence of the last flower on the plant 
was measured. The distance between flowering periods from the end of each flowering period to the beginning 
of the next period was measured. The height of each plant was measured with a ruler from the surface of the 
potting soil. The length of each inflorescence was measured using a ruler per plant. 
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Statistical Analysis 

Statistical analysis was performed with Minitab 16 software and the comparison of averages was performed 
based on Tukey's test at 5% probability level. Drawing diagrams was performed with Excel software. 

Results and Discussion 

Studying the Effect of Nutrition and Cultivar on Growth and Flowering of Saintpaulia Seedlings 

The results of variance analysis and comparison of data averages showed that nutritional treatments were 
significant at level 1% in all of the measured traits of Saintpaulia. In addition, the effect of cultivar on all traits 
except the number of days to flowering and number of flowers in inflorescence was significant (Table 1). 

The results of variance analysis and comparison of data averages showed that the interaction effects between 
nutritional treatments and cultivar had a significant effect on most traits, but it did not have any effect on root 
dry weight, longevity of the flower, flower diameter, and number of flowering branches (Table 1). 

Table 1. Results of Variance Analysis (Mean Square) of the Effect of Nutrition and Cultivar on Morphological Traits of Saintpaulia 
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Table 2. The Results of Comparing the Effect of Nutrition on Morphological Traits of Saintpaulia 
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The averages that have at least one common alphabet in each column according to the Tukey test at 1% 
probability level do not have a significant difference. 

Table 3. Results of Comparing the Effect of Cultivar on Morphological Traits of Saintpaulia under Nutrition Treatments 
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Rhapsody  11.7 b 22.2 a 24.2 a 5.7 a 5.4 a 2.3 a 7.2 a 3.0 b 19.4 b 17.6 b 6.7 b 5.5 b 

Optimara  14.4 a 17.7 b 20.0 b 4.4 b 4.7 b 1.8 b 4.1 b 3.4 a 23.5 a 23.2 a 7.8 a 8.0 a 

The averages that have at least one common alphabet in each column according to the Tukey test at 1% 
probability level do not have a significant difference. 

1.Number of Leaves 

The results of variance analysis of data showed that simple effect of nutritional treatments and simple effect of 
cultivar on number of saintpaulia leaves was significant at 1% probability level (Table 1). The mutual effect of 
cultivar and nutrition was also significant at 1% probability level (Table 1). The results of mean comparison of 
data also showed that the highest number of leaves was observed in complete solid fertilizer treatment and in 
Optimara cultivar with a mean of 16.4 leaves, and after that, the highest number of leaves was observed in 
complete liquid fertilizer treatment and in Optimara cultivar with an average of 15.4 leaves and then in complete 
solid fertilizer treatment and in Rhapsody cultivar, which did not show any significant difference with other 
treatments. The lowest number of leaves was observed in complete liquid fertilizer treatment and in Rhapsody 
cultivar with a mean of 10 leaves, which showed no significant difference with complete high phosphorous 
fertilizer treatment and Optimara cultivar, but had a significant difference with other treatments (Fig 1). 

Plants need to have the right proportions of different nutrients for optimal vegetative growth, and complete 
fertilizers, by providing the essential elements of nitrogen, phosphorous, and potassium, increase the growth and 
number of leaves in the plant. These results are in consistent with the results of Abedini (2015) on the 
Geraniums. 

ISSN (Print)    : 2319-8613 
ISSN (Online) : 0975-4024 Mohammad Aslanpour et al. / International Journal of Engineering and Technology (IJET)

DOI: 10.21817/ijet/2019/v11i4/191104053 Vol 11 No 4 Aug-Sep 2019 809



2. Numb

The resu
cultivars 
comparis
phosphor
nutritiona
Rhapsody
2). 

Using ph
conseque
flowers i
(2015) on

3.Numbe

The resu
cultivar o
and nutri
showed t
cultivar w
buds was

Fig

ber of Flower

lts of variance
on number of

son of data sh
rous fertilizer 
al treatments.
y cultivar wit

hosphorous fe
ently increasin
in plants by in
n geraniums. 

Figure 2

er of Buds 

lts of variance
on the number
ition was sign
that the highe
with an averag
s observed in s

ure 1. The Mutua

s 

e analysis of d
f saintpaulia l
howed that th
treatment wit
 Thelowest n

th an average 

ertilizer leads
ng photosynth
nfluencing the

2. The Mutual Eff

e analysis of d
r of saintpauli
nificant at 5%
est number of
ge of 28.8 bud
solid fertilizer

al Effect of Nutrit

data showed t
leaves was sig
he highest nu
th an average

number of flow
of 11.6%, wh

s to root dev
hesis and impr
e flowering. T

fect of Nutrition a

data showed t
ia buds were s

% probability 
f buds was o
ds, which had 
r treatment in 

tion and Cultivar 

that simple ef
gnificant at 1%
umber of flow
e of 26.8 flow
wers was obs

hich showed a

elopment, inc
roving weighti
These results a

and Cultivar on th

that simple ef
significant at 1
level (Table 

observed in hi
a significant 
Rhapsody cul

on the Average o

ffect of nutriti
% probability 

wers was foun
wers, which ha
served in com
a significant d

creasing nutri
in plant organ
are in consiste

he Average Numb

ffect of nutriti
1% probability
1). The result
igh phosphoro
difference wi
ltivar with an 

of Saintpaulia Le

ional treatmen
level (Table 

nd in Optimar
ad a significan
mplete solid fe
difference with

itional absorp
ns, which will 
ent with the r

ber of Saintpaulia

ional treatmen
y level. The m
ts of mean co
ous fertilizer 
ith other buds.
average of 14

eaves 

nts and simple
1). The result
ra cultivar an
nt difference w
ertilizer treatm
h other treatm

ption of the p
increase the n

results of Abe

a Flowers 

nts and simple
mutual effect o
omparison of 
treatment in 

. The lowest n
4.1 buds (Fig. 

 

e effect of 
s of mean 

nd in high 
with other 
ments and 

ments (Fig. 

plant, and 
number of 
edini et al. 

 

e effect of 
of cultivar 
f data also 

Optimara 
number of 
3). 

ISSN (Print)    : 2319-8613 
ISSN (Online) : 0975-4024 Mohammad Aslanpour et al. / International Journal of Engineering and Technology (IJET)

DOI: 10.21817/ijet/2019/v11i4/191104053 Vol 11 No 4 Aug-Sep 2019 810



Phosphor
nutrients 
improvem
consisten

4.Numbe

The resu
cultivar o
between 
the study
phosphor
treatment
of 4.4, an
treatment

Increasin
effect of 
beds will
Abedini a

5.Numbe

The resul
of saintp
5% prob
number o
number o
average o
treatment
observed
Optimara

Proper pr
effective 
growth o
earlier, th
Amjazi a

rous increase
and improvi

ment of repro
nt with the res

Figure 3

er of Floweri

lts of variance
on number of 
cultivar and n

y of simple nu
rous fertilizer 
ts.  The lowes
nd then liquid
ts (Table 2). 

ng the absorpt
f these compo
l increase the 
at al. (2015) o

er of Days to 

lts of variance
aulia was sign
ability level. 
of days to flow
of days to fl
of 58.86 days
t in two cultiv

d in high phosp
a cultivar did n

roportions of 
in increasing

of the plant gr
herefore the n
and Hamidpou

s the vegetat
ing the root d
oductive grow
ults of Amjaz

3. The mutual Eff

ng Branches 

e analysis of d
flowering bra

nutrition was 
utrition effect i

treatment wit
st number of f
d fertilizer trea

tion of nutrien
ounds on the m
number of flo

on geraniums. 

Flowering 

e analysis of d
nificant at 1%
However, the

wering (Table
owering was 
s to flowering
vars did not ha
phorous fertil
not have any s

essential nutr
g vegetative gr
rows faster, th
number of day
ur (2013) on c

ive and repro
development o
wth, the num
zi and Hamidp

fect of Nutrition a

data showed t
anches of sain
not significan
indicate that t
th an average 
flowering bran
atment with a

nts by applyin
macronutrient
owering stems

data showed t
% level. The s
e interaction e
e 1). The resul

observed in 
g that with thi
ave any signif
lizer treatment
significant dif

rients such as 
rowth, can inc
he plant comp
ys to flowerin
ommon zinnia

oductive grow
of the plant. 

mber of buds 
pour (2013) on

and Cultivar on th

that simple ef
ntpaulia were s
nt (Table 1). T
the highest nu
of 6.2, which

nches was obs
an average of 

ng phosphorou
ts and improv
s in this plant.

that simple eff
imple effect o
effect of culti
lts of compari
solid fertilize

is fertilizer tr
ficant differen
ts and in Rhap
fference in num

potassium, ph
crease the veg
pletes its life 

ng decreases. 
a. 

wth in the pla
With the dev
will increase

n common zin

he Average Numb

ffect of nutriti
significant at 
The results of 
umber of flow
h had a signific
served in solid
4.6, which ha

us and creatin
ving the phys
. These results

ffect of nutritio
of cultivar in 
ivar and nutri
ison of the dat
er treatments 
eatment in Op

nces. The lowe
psody cultivar
mber of days 

hosphorous an
getative growt

cycle faster a
These results 

ant by increa
velopment of 
e in the plant
nnia. 

ber of Saintpaulia

ional treatmen
1% level. In a

f the comparis
ering branche
cant differenc
d fertilizer trea
ad a significan

ng proper gro
sical and chem
s are in consis

onal treatmen
days to flowe
ition did not 
ta mean also s

and in Rhap
ptimara cultiv
est number of
r that with thi
to flowering (

nd especially n
th rate in the p
and it enters 
are in consis

asing the abso
roots in the 

t. These resu

a Flowers 

nts and simple
addition, the in
son of the data
es was observe
ce with other n
atment with a
nt difference w

wth condition
mical conditio
stent with the 

nts on days to 
ering was sign
significantly 
showed that th
psody cultivar
var and liquid
f days of flow
is fertilizer tre
(Fig. 4). 

nitrogen, whi
plant. As the v
the reproduct

stent with the 

orption of 
plant and 

ults are in 

 

e effect of 
nteraction 
a mean in 
ed in high 
nutritional 
an average 
with other 

ns and the 
ons of the 
results of 

flowering 
nificant at 
affect the 
he highest 
r with an 

d fertilizer 
wering was 
eatment in 

ch is very 
vegetative 
tive phase 
results of 

ISSN (Print)    : 2319-8613 
ISSN (Online) : 0975-4024 Mohammad Aslanpour et al. / International Journal of Engineering and Technology (IJET)

DOI: 10.21817/ijet/2019/v11i4/191104053 Vol 11 No 4 Aug-Sep 2019 811



6.Flower

The resu
saintpaul
significan
impact th
nutrition 
average 
flower lo
there wa
days in te

The resul
longevity
significan
of 7.4 day

Phosphor
ripening 
with the r

7.Flower

The resu
on diame
did not s
showed t
which ha
solid fert
treatment

The resu
cultivar w
lowest fl
with the o

Phosphor
the grow
consisten

8. Leaf A

The resu
cultivars 
cultivars 
of data sh

Figure 4. The Int

r Longevity 

ults of data va
lia was signif
nt at 1% prob
he flower long
showed that t
of 6.2 days, 

ongevity was 
s no significa
erms of flowe

lts of the com
yin liquid fer
nt difference w
ys, which had

rous with pro
and aging of t
results of Amj

r Diameter 

lts of data var
eter of saintpa
significantly a
that the highe
ad a significan
tilizer treatme
t and liquid fe

ults of mean c
with a mean o
lower diamete
other cultivar 

rous improves
wth in flowers
nt with the res

Area 

ults of data va
on the leaf 
and nutrition 
howed that th

teraction Effect o

ariance analy
ficant at 5% 

bability level. H
gevity (Table 
the maximum
which had a 
observed in h

ant difference 
er longevity (su

mparison of dat
rtilizer was ob
with other cu

d a significant 

oper developm
the plant. Thi

mjazi and Hami

riance analysi
aulia was sign
affect flower 
est flower dia
nt difference w
ent with an av
ertilizer treatm

comparison of
of 2.3 cm, wh
er was found 
(Table 3). 

s the growth o
s and, conseq
ults of Tabata

ariance analys
area of saint
was also sign

he highest leaf

of Nutrition and C

ysis showed th
probability l
However, the
1). The resul

m level of flow
significant di

high phosphor
between this 
urvival) (Tabl

ta mean in eva
bserved in R
ltivars. The lo
difference in 

ment of the ro
s can reduce t
idpour (2013)

is showed that
nificant at 1%
longevity (Ta

ameter was ob
with other fer
verage of 1.7 c
ment with an a

f data showed
hich had a sign
in Optimara w

of the plant by
quently, incre
abaei et al. (20

sis showed th
tpaulia were 
nificant at 1% 
f area was obs

Cultivar on the Av

hat simple ef
evel. The sim
 interaction ef

lts of the com
wer longevity w

ifference with
rous fertilizer 
treatment and

le 2). 

aluating the ef
Rhapsody cult
owest surviva
flower longev

oot increases t
the flower lon
) on common 

t the simple e
% probability l

able 1). The 
bserved in hig
rtilizer treatme
cm. However

average of 1.9 

d that the hig
nificant differ
with an avera

y providing nu
easing the flo
015) on Echium

hat simple effe
significant at
probability le

served in solid

verage number of

ffect of nutrit
mple effect o
ffect of cultiv

mparison of dat
was observed 
h other fertili
treatment wit

d solid fertiliz

ffect of the cu
ivar with an 

al time was ob
vity with othe

the growth ra
ngevity of the 
zinnia. 

effect of nutrit
level. The inte
results of the

gh phosphorou
ents. The low
r, there was no
cm in terms o

ghest flower d
rence with oth
age of 1.8 cm

utrients for the
ower diameter
m amoenum.

fect of nutritio
t 1% probabi
evel (Table 1).
d fertilizer tre

f Days to Floweri

tional treatme
f cultivar on 

var and nutritio
ta mean in th
in liquid ferti

izer treatment
th an average 
zer treatment 

ultivar showed
average of 4

bserved in Op
r cultivar (Tab

ate and makes
plant. These r

tion and the s
eraction effec

e mean compa
us fertilizer w
est flower dia
o significant d
of flower diam

diameter was 
her cultivars in

m, which had a

e root of the pl
r in the plant

onal treatment
ility level. Th
. The results o
atment and a 

ing of Saintpaulia

ents on the vi
flower longe

on did not sig
e study of the
ilizer treatmen
ts. The lowes
of 4.2 days. 
with an avera

d that the high
4.5 days, whi
timara with a
ble 3). 

s earlier the p
results are in c

imple effect o
ct cultivar and
arison of the 

with a mean o
ameter was ob
difference bet

meter (Table 2

observed in R
n flower diam
a significant d

lant, thereby i
t. These resu

ts and simple
he interaction
of the mean co
Rhapsody wi

 
a 

iability of 
evity was 

gnificantly 
e effect of 
nt with an 
st level of 
However, 
age of 4.9 

est flower 
ich had a 

an average 

process of 
consistent 

of cultivar 
d nutrition 

data also 
of 2.4 cm, 
bserved in 
tween this 
). 

Rhapsody 
meter. The 
difference 

increasing 
ults are in 

e effect of 
n between 
omparison 
th a mean 

ISSN (Print)    : 2319-8613 
ISSN (Online) : 0975-4024 Mohammad Aslanpour et al. / International Journal of Engineering and Technology (IJET)

DOI: 10.21817/ijet/2019/v11i4/191104053 Vol 11 No 4 Aug-Sep 2019 812



of 1.9 c
phosphor
significan
average o
no signif

A good p
These re
Tabataba

9.Root D

The resu
cultivar o
cultivars 
the effec
fertilizer 
The lowe
significan

The resu
that the h
differenc
which ha

The exis
available
the roots 
Stock. 

10. Num

The resu
saintpaul
interactio
mean com
high pho
any signi
treatment
treatment
with soli
6). 

,which had
rous fertilizer
nt difference 
of 4.2 c  an
ficant differenc

proportion of 
esults are in 
aei et al. (2015

Figure

Dry Weight 

ults of data va
on root dry w
and nutrition 

ct of simple n
treatment wit

est root dry w
nt difference w

ults of compar
highest root d

ce with other c
ad a significan

stence of pho
e nutrients arou

of the plants.

mber of Flowe

ults of data va
lia inflorescen
on between cu
mparison of th
sphorous ferti
ificant differen
t in both cult
t and Rhapsod
d fertilizer tre

d a significant
r treatment an
between this 

nd solid fertili
ce (Fig. 5). 

essential nutr
consistent wi

5) on Echium.

e 5. The Interactio

ariance analys
weight of sain

was not sign
nutrition show
th an average 

weight was ob
with other fert

ring the data m
dry weight wa
cultivars. The

nt difference w

osphate in the
und the root, w
. These results

ers in Inflores

ariance analys
nce was signif
ultivar and nu
he data also s
ilizer treatmen
nce with high
tivars. The lo
dy cultivar wi
eatments in an

t difference w
nd Rhapsody 
treatment an

izer treatment

rients will incr
ith the results
 

on between Nutrit

sis showed th
ntpaulia were
ificant (Table
wed that the 
of 3.6 g, whi

bserved in sol
tilizer treatme

mean on evalu
as observed in
e lowest root d
with other cult

e root enviro
which can be 
s are in consis

scences 

sis showed tha
ficant at 1% p
utrition was s
showed that th
nt and Rhapso
h phosphorous
owest number
ith an average
nother cultivar

with other trea
cultivar with

nd complete li
s and in Optim

rease the vege
s of Amjazi 

tion and Cultivar

hat simple effe
e significant a
e 1). The resul

highest root 
ich had a sign
lid fertilizer tr
ents (Table 2).

uating the eff
n Optimara w
dry weight w
tivars (Table 3

nment has le
considered as
stent with the 

at simple effe
probability le
ignificant at 
he highest num
ody cultivar w
s fertilizer trea
r of flowers 
e of 3.2 numb
r, but it had a

atments. The 
h an average 
iquid fertilize
mara cultivar 

etative growth
and Hamidpo

r on the Average o

fect of nutritio
at 1% probab
lts of compari

dry weight w
nificant differe
reatments wit
. 

fect of simple 
with an averag

was observed i
3). 

ed to the imp
s a factor for th

results of Gh

ect of nutritio
evel. The simp
1% probabilit
mber of flowe

with an average
atment in anot
in inflorescen
ers, which did

a significant d

lowest leaf a
of 4 c . H

er and in Rhap
with an avera

h, and then the
our (2013) on

of Saintpaulia Le

onal treatment
bility level. Th
ison of the dat
was observed
ence with oth
th an average

cultivar on ro
ge of 3.4 g, w
n Rhapsody w

provement an
he improveme

hamari et al. (2

onal treatment
ple effect of c
ty level (Tabl
ers in inflores
e of 4.6 numb
ther cultivar a
nce was obse
d not have any

difference with

area was foun
However, ther
psody cultiva
age of 4 c  

e leaf area of 
n common z

eaf Area 

ts and simple
he interaction
ta mean in the
d in high pho
her fertilizer tr
 of 7.2 g, wh

oot dry weigh
which had a s
with an averag

nd enhanceme
ent and develo
2015) on the B

ts on flower n
cultivar, as w
le1). The resu
scence was ob
ers, which did

and also liquid
erved in solid
y significant d
h other treatm

nd in high 
re was no 
ar with an 
there was 

the plant. 
innia and 

 

e effect of 
n between 
e study of 
osphorous 
reatments. 
hich had a 

ht showed 
significant 
ge of 3 g, 

ent of the 
opment of 
Brompton 

number in 
well as the 
ults of the 
bserved in 
d not have 
d fertilizer 
d fertilizer 
difference 

ments (Fig. 

ISSN (Print)    : 2319-8613 
ISSN (Online) : 0975-4024 Mohammad Aslanpour et al. / International Journal of Engineering and Technology (IJET)

DOI: 10.21817/ijet/2019/v11i4/191104053 Vol 11 No 4 Aug-Sep 2019 813



Increasin
the numb
These res

F

11.Flowe

The resul
period w
cultivar a
the data a
in Rhaps
The lowe
days, an
differenc

The prop
phosphor
its life cy
results of

ng plant reprod
ber of floweri
sults are in co

Figure 6. The Inter

ering Period 

lts of data var
was significant

and nutrition w
also showed t
ody with an a
est flowering p
d then high 

ce with other f

per ratio of es
rous increases
ycle earlier an
f Amjazi and H

ductive growt
ing branches 
nsistent with t

raction between N

riance analysi
t at 1% probab
was significan
that the highe
average of 34.
period was ob
phosphorous 

fertilizer treatm

ssential nutrie
s the process o
nd its flowerin
Hamidpour (2

th by phospho
in the plant a
the results of 

Nutrition and Cul

s showed that
bility level. T
nt at 1% prob

est flowering p
.8 days, which
bserved in sol

fertilizer tre
ments (Fig. 7)

ents for the op
of growth and
ng period will
2013) on the c

orous can be ju
and also incre
Abedini et al.

ltivar on the Aver

t simple effect
The simple eff
bability level (
period was ob
h did not have
id fertilizer tr

eatment was 
). 

ptimal growth
d flowering in
l be complete

common zinni

ustified in two
eases the num
 (2015) on ge

rage Number of F

t of nutritiona
fect of cultiva
(Table 1). Th

bserved in com
e any signific
reatment and i
observed in 

h of Saintpau
n the plant, an
ed sooner. The
a. 

o ways. First, 
mber of flower
eraniums. 

Flowers in Saintp

al treatments o
ar, as well as t
e results of th

mplete liquid 
ant difference
in Rhapsody w
Optimara, wh

ulia is importa
d as a result, 
ese results are

phosphorous
rs in the inflo

paulia Inflorescen

of saintpaulia 
the interaction
he mean comp
fertilizer treat

e with other tr
with an averag
hich had a s

antso that hig
the plant will 
e in consisten

 increases 
orescence. 

 
nce 

flowering 
n between 
parison of 
tment and 
reatments. 
ge of 12.1 
significant 

gh ratio of 
complete 

nt with the 

ISSN (Print)    : 2319-8613 
ISSN (Online) : 0975-4024 Mohammad Aslanpour et al. / International Journal of Engineering and Technology (IJET)

DOI: 10.21817/ijet/2019/v11i4/191104053 Vol 11 No 4 Aug-Sep 2019 814



12.Distan

The resul
saintpaul
significan
probabili
interval 
Rhapsody
lowest d
Optimara

Phosphor
vegetativ
the saintp

Fi

Fig

nce between 

lts of data var
lia flowering 
nt at 5% prob
ity level (Tab
of flowering 
y cultivar wit

difference was
a cultivar with

rous reduced 
ve growth, the
paulia decreas

igure 8. The Inter

gure 7. Interaction

Flowering Pe

riance analysi
periods was

ability level a
ble 1). The re

periods was 
th an average
s observed be
h an average o

the period of 
e plant enters t
sed. These res

raction between N

n of Nutrition and

eriods 

s showed that
 significant a

and the interac
esults of the m

observed in 
e of 31 days, 
etween flowe

of 14.6 days (F

seedlings by 
the reproducti
ults are in con

Nutrition and Cult

d Cultivar on Ave

t simple effec
at 1% probab
ction between
mean compar

the treatmen
which had a 

ering periods 
Fig. 8). 

increasing the
ive phase. The
nsistent with t

tivars on the Ave

 

 

erage Flowering P

t of nutritiona
bility level. S

n cultivars and
rison of the d
nt of complet
significant di
in high phos

e growth rate 
erefore, the di
he results of A

erage Distance be

Period of Saintpa

al treatments o
Simple effect

d nutrition was
data also show
te liquid ferti
ifference with
sphorous ferti

of the plant a
istance betwee
Abedini et al. 

tween Saintpauli

aulia 

on the interva
t of cultivar 
s also signific

wed that the m
ilizer treatmen
h other treatm
ilizer treatme

and with com
en flowering p
(2014) on ger

a Flowering Perio

 

al between 
was also 

cant at 1% 
maximum 
nt and in 

ments. The 
nt and in 

mpletion of 
periods in 
raniums.  

 
ods 

ISSN (Print)    : 2319-8613 
ISSN (Online) : 0975-4024 Mohammad Aslanpour et al. / International Journal of Engineering and Technology (IJET)

DOI: 10.21817/ijet/2019/v11i4/191104053 Vol 11 No 4 Aug-Sep 2019 815



13.Bush 

The resul
and also 
results of
solid fert
significan
in cultiva
had a sig

High lev
vegetativ
low nutri
subseque
Amjazi a

Fi

14.The L

The resul
cultivar 
between 
comparis
treatment
treatment
Optimara
in the sam

(Plant) Heigh

lts of data var
the interactio
f mean compa
tilizer treatme
nt difference w
ar that did no
nificant differ

vels of nutrien
ve growth and
ient elements

ently an incre
and Hamidpou

igure 9. The Inter

Length of Infl

lts of data var
on the length
cultivars and

son of the da
ts in Rhapsod
ts. The lowe
a cultivar with
me cultivar, bu

ht 

riance analysi
n between cu
arison of data
ent and in Rh
with other tre

ot show signif
rence with oth

nts in planting
d enhancemen
 with the pre

ease in the pl
ur (2013) on c

raction between N

lorescence 

riance analysi
h of saintpau
d nutrition wa
ata also show
dy cultivar wit
st inflorescen
h a mean of 1
ut had a signif

s showed that
ultivars and nu
a also showed
hapsody culti
eatments. The 
ficant differen
her treatments 

g beds, along 
nt of plant wa
esence of orga
lant height an
ommon zinnia

Nutrition and Cult

s showed that
ulia infloresce
as also signif

wed that the 
th an average 
nce length wa
.7 cm that the
ficant differen

t the simple ef
utrition were s
d that the high
var with an a
lowest plant 

nce with the c
(Fig. 9). 

with using fe
ater absorption
anic materials
nd growth. Th
a. 

tivars on the Ave

t the simple ef
ence was sign
ficant at 1% p
highest inflor
of 9 cm, whic
as observed 
e complete liq
nce with other

ffect of cultiv
significant at 
hest level of p
average plant
height was ob

complete liqui

fertilizer comp
n.  Furthermo
s resulted in i
hese results a

erage Distance be

ffect of nutriti
nificant at 1%
probability le
rescence leng
ch had a signi
in high phos

quid fertilizer 
r fertilizer trea

var and the sim
1% probabilit
plant (bush) h
t (bush) heigh
bserved in so
id fertilizer in

positions, hav
ore, optimal p
improvement 

are in consiste

tween Saintpauli

ional treatmen
% probability 
evel (Table 1)
gth was obser
ficant differen

sphorous ferti
did not have 

atments (Fig. 1

mple effect of 
ty level (Table
height was ob
ht of cm, wh
lid fertilizer t

n the same cu

ve led to stimu
preparation of

of photosynt
ent with the 

a Flowering Perio

nts and simple
level. The in

). The results
rved in solid
nce with other
ilizer treatmen
a significant d
10). 

f nutrition, 
e 1).  The 
bserved in 
ich had a 
treatments 
ltivar, but 

ulation of 
f high and 
thesis and 
results of 

 
ods 

e effect of 
nteraction 
s of mean 
d fertilizer 
r fertilizer 
nt and in 
difference 

ISSN (Print)    : 2319-8613 
ISSN (Online) : 0975-4024 Mohammad Aslanpour et al. / International Journal of Engineering and Technology (IJET)

DOI: 10.21817/ijet/2019/v11i4/191104053 Vol 11 No 4 Aug-Sep 2019 816



Accordin
cultivatio
the chara
plant we
flowering

In genera
and drain
ventilatio
this bed h

Regardin
flowering
addition 
the plant
better and

[1] Amja
Prope
79-87

[2] Bahar
Facto
of Ag

Figure 10. Th

ng to the resul
on of this plan
acteristics of g
ere better than
g longevity an

al, saintpaulia 
nage. Therefo
on is very suit
have the best v

ng plant nutri
g, but phosph
to these two t
t, so that, in t
d creates a lon

azi, B., and Ham
erties of Common
7. 
rvandi, H., Dane
rs of Cut Flower 

griculture and Nat

he Interaction bet

lts of nutrition
nt in a bed wi
growth and flo
n those that 
nd flowering p

due to its fine
ore, Peat moss
table for veget
values compa

ition, using s
horous fertiliz
types of fertili
terms of the b
nger flowering

idpour, S. (2013
n Zinnia. Journal

eshvar, M., and N
of Polianthes tub

tural Resources o

tween Nutrition a

n, regarding t
ith suitable po
owering in this
did not use a

period, liquid 

e (small) root 
s planting bed
tative and rep

ared to other b

solid fertilize
zer can increa
izers, the liqui
beauty of the 
g period for th

). Effect of Phos
l of Greenhouse 

Nadian, H. (2015
berose L. The Thi
of Tehran Univers

and Cultivar on th

the application
orosity and th
s plant, so that
a high ration
fertilizer treat

Conclusion

system, requi
d: Perlite with

productive gro
eds. 

er can improv
ase the flower
id fertilizer ha
plant and pro

he plant. 

References
sphorous, Vermic
Cultivation Scien

5). Effect of My
ird National Conf
sity. 

he Average Lengt

n of phosphor
en using phos
t most of the g

n of phosphor
tment acts bett

ires light bedd
h the lowest 

owth of this pl

ve the plant 
ring rate and 
as the best val
oper form of 

compost and Nat
nce and Technol

ycorrhiza and Dif
ference on Agricu

th of Saintpaulia 

rous fertilizer,
sphorous ferti
growth and flo
rous fertilizer
ter. 

ding with a go
density and t
lant, so that al

(bush) grow
speed of flow

lues in most o
the plant, the

tural Zeolite on 
ogy, Isfahan Uni

fferent Levels of
ultural and Natur

Inflorescence 

, it can be sai
ilizers greatly 
owering featu
r, but in trait

ood ventilation
the greatest po
ll the measure

wth and impro
wering in the
f the measure

e liquid fertiliz

Quantitative and
iversity of Techn

f Phosphorous on
ral Resources, Ka

 

id that the 
improves 

ures in this 
s such as 

n porosity 
orosity of 

ed traits in 

ove plant 
e plant. In 
ed traits of 
zer works 

d Qualitative 
nology, 3(2), 

n Flowering 
araj, Campus 

ISSN (Print)    : 2319-8613 
ISSN (Online) : 0975-4024 Mohammad Aslanpour et al. / International Journal of Engineering and Technology (IJET)

DOI: 10.21817/ijet/2019/v11i4/191104053 Vol 11 No 4 Aug-Sep 2019 817




