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In order to study the effects of Dekap (0, 1, 2 and 3 L ha-1) foliar applications on some 
physiological and morphological treats of Cucurbita pepo an experiment was conducted 
based on Randomized Complete Block Design at Azerbaijan Shahid Madani University 
Research Farm. The result showed that the foliar application had significant effects on 
plant length, number of auxiliary branches, leaf number, number of female flower, total 
number of fruit, fruit diameter, fruit fresh weight, intact fruit number, fruit yield, 
number of intact and immature seeds in fruits and oil percent. The highest number of 
auxiliary branches, plant height, leaf number per plant and the highest data for oil 
percent, seed length, fruit fresh weight and fruit diameter were recorded at 1 and 2 L ha-

1 foliar application. The highest data for intact seed number was recorded at 1 L ha-1 
foliar application but, the highest number of immature seeds were recorded at 2 and 3 L 
ha-1 foliar application. The highest data for female flower number and total number of 
fruits per plant were recorded at 1 L ha-1 treatment. The treatment used in this 
experiment had not significant effects on protein content, seed dry weight, leaf dry 
weight, potassium and phosphor concentrations. Considering the fact that, in the present 
experiment there was no significant difference between 1 and 2 L ha-1 of Dekap foliar 
applications in some of the evaluated traits, so, we can claim that 1 L ha-1 Dekap foliar 
application can be recommended for the extension section. 
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INTRODUCTION1  

owadays, Due to the incidence of chemical 
drugs, the tendency to produce and 
consume medicinal plants is increasing. 

Cucurbita pepo is an annual, monoecious plant 
from Cucurbitaceae family (Omidbeigi 2006; Perez 
Gutierrez 2016). Pumpkin seed oil benefits 
beneficial effects is due to the composition of seed 
oil. The oil contains high levels of tocopherols, 
phytosterols, poly-unsaturated fatty acids, vitamin 
E, sterols, proteins, vitamins and carotenoids 
(Omidbeigi 2006; Perez Gutierrez 2016). The 
immature fruits are consumed as a vegetable, and 
the mature fruit is sweet and is in common use in 
confectionery, roasted or cooked (Perez Gutierrez 
2016; Younis and Al-Shihry 2000). During the 
recent years, the exploring medicinal plants for 
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their biological effects has greatly increased. In this 
context, extracted oil from pumpkin seeds 
(Cucurbita pepo L.) is an interesting material for its 
pharmacological properties. C. pepo, is mainly 
known for its applications in prostatic hyperplasia, 
urinary dysfunction and cytotoxic properties. So, it 
has been used extensively as a hypoglycaemic 
agent, antioxidant, anticancer, antimicrobial, anti-
inflammatory, antidiabetic, and antiulcer (Younis 
and Al-Shihry 2000; Perez Gutierrez 2016). 
Nowadays, the tendency to produce Cucurbita 
pepo seeds has increased due to the high demand 
and price of this product. However, the production 
of this plant is restricted by low yields mainly due 
to the nutritional competitions between fruits, and 
the sink and source relations (Stepleton et al. 2000). 
Therefore, in order to overcome the production 
restraints, it is necessary to take new ways to 
increase the plant yield and quality. Soil fertility 
has an important role in increasing the yield of 
cucurbit plants (Hassanzadeh et al. 2016). 
Appropriate use of fertilizers has positive effects on 
yield and product quality. The absorption 
mechanism of nutrients from soil, their distribution 
coefficient, the balance of elements in the soil, 
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varying demand for nutrients in different plants and 
also climatic and edaphic conditions affect the 
absorption of elements from the soil. Potassium and 
phosphor deficiency stops growing of plants and 
drastically affects plant yield and quality 
(Fatahinejad et al. 2012; Mozaffari et al. 2012). 

Phosphorus is used by the plants in numerous 
processes such as transportation of nutrients and in 
the biosynthesis phospholipid cell membranes. 
Phosphorus is a key molecular component of 
energy reproduction. When phosphorus is not 
present in adequate levels, the processes such as 
cell division and plant growth are impaired. Beside, 
phosphorus deficient plants mature at a slower rate 
than plants having adequate phosphorus 
availability, phosphor deficient plants produce 
smaller leaf size and lessened leaf numbers and so, 
these plants having very low  carbohydrates 
content. Phosphor imbalances drastically influence 
the carbohydrates metabolism in pumpkin plants 
(Agbaje et al. 2012). Iran-Nejad et al. (2005) 
reported that suitable amounts of P in plant increase 
the oil percent and protein content in Sainfoin 
plant. 

Potassium is one of the essential elements 
needed by plants for: crop quality, protein 
synthesis, enzymatic activation, photosynthesis, 
stomatal conductance, transport of sugars, starch 
production and water and nutrients transport (Wang 
et al. 2013). Mozaffari et al. (2012) noted that the 
suitable amount of K fertilizer increases the yield 
and oil percent in Brassica juncea. 

In recent years, chemical fertilizers 
consumption has increased exponentially 
throughout the world; causing serious 
environmental problems. Chemical fertilizers 
stimulate the accumulation of heavy metals in soil 
and plant tissues. Plants absorb fertilizers from the 
soil, with their accompanying heavy metals and 
they can enter the food chains. Furthermore, heavy 
fertilization leads to the water and soil pollutions.  

The high pH and EC of the soils of East 
Azarbaijan province, leads to the restrictions of 
phosphorus and potassium uptake from the soil. It 
seems that foliar application of Dekap is a way to 
reduce the use of chemical fertilizers in such soils. 
Therefore, the aim of this study was to evaluate the 
effects of Dekap foliar application on C. pepo 
plants yield and some physiological characteristics 
in Northwest, Iran. 
MATERIALS AND METHODS 

Different levels of Dekap foliar application (0, 
1, 2 and 3 L ha-1) were applied on C. pepo L. as 
Randomized Complete Block Design with three 
replications in the Research Farm (longitude: 450, 
85/ E and Latitude: 370, 46/ N with 1468 m 
elevation from sea level) of Azarbaijan Shahid 

Madani University, Iran, during 2016. Soil analysis 
is depicted in table 1. The pumpkin seeds were 
supplied by Pakan Bazr Seed Company. During the 
prior autumn, 50 ton ha-1 cow manure was added to 
the field and after preparation of the field in mid 
may, 3 seeds were planted in each place. Each plot 
(containing 12 plants) had four rows, 2 m spacing 
between rows. After germination, the strongest 
plant was kept. Irrigation was done according to the 
climatic condition. Weeds control was done 
manually during the growth season. Dekap foliar 
application was done 4 times during the season 
with 3 week intervals. The first Dekap foliar 
application was done during bud-break. Dekap is a 
commercial name for the product introduced by 
Arman Sabz Adineh Company, and is containing 
33% P (P2O5) and 42% K (K2O). 

 

Measurements 
Three random samples were taken from each 

plot. Plant height and total number of auxiliary 
branches were measured at harvest time. Plant dry 
and fresh weight was recorded by a digital scale 
(BBI41, Boeco, Germany). Male and female flower 
number were counted during season. The fruits 
were harvested at the end of the growing season 
when the color changed from yellow to orange. 
Fruit diameter, seed width and length were 
measured. Seeds after harvest were dried at room 
temperature. Then, the intact seeds were separated 
from Immature and unfilled seeds.  

Protein content 

Protein content was determined according to 
AOAC Official Method 968.06 (4.20.4.) by 
Kjeldahl methods. 3 g of plant sample was boiled at 
H2SO4 along with catalysis (CuSO4 + Na2SO4). 
After digestion of the sample, N content of the 
plant sample was released and passed through a 
cooled humective until get liquid as ammonium 
borate. The resulting compounds was reacted with 
hydrochloric acid (0.1 N) to produce a purple color 
titration product. Protein content was evaluated as; 
N percentage ×protein factor.  
Determination of oil percent 

Seed oil was extracted by soxhlet.  30 g of 
powdered seed sample (W1) was extracted by 140 

Table 1. Soil characteristic of experimental field. 
pH 7.9 

Soil texture sandy loam 
EC 1.89 dS m-1 
N 0.07% 
P 0.8% 
K 0.96% 
Zn 1.8 (mg Kg-1DWt) 
Mn 2.9 mg Kg-1DWt) 
Fe 0.6 (mg Kg-1DWt) 
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ml of petroleum ether, during 6 hrs. The solvent 
was dried at 80 0C to reach the fixed oil weight 
(W2). The oil content was calculated as: [(W2-
W1)/W1] × 100 (Horwitz et al. 2010). 
Determination of potassium and phosphor 
content  

Potassium and phosphor content were 
determined using method described by Honarjoo et 
al. (2013). For this 0.5 g ash of aerial part of plan 
was dissolved in 5 ml of HNO3/HCl (1:2) and 
heated softly on a hot plate. 5 ml of deionized H2O 
was added and heated until a colorless solution was 
obtained. Then, the solution was filtered and the 
volume reached to 100 ml with deionized water. 
Potassium content was determined by Phlame 
photometer (Corning, 410, England) and phosphor 
content was acquired by colorimetric methods. 
Experimental design and data analysis 

The experiment was as CRBD with three 
replications. Data were analyzed by MSTATC. 
Duncan's test were calculated at 1 and 5% 
probability levels. 

RESULTS AND DISCUSSION  
Plant height, number of auxiliary branches and 
leaf number per plant 

The highest amount of plant height, leaf 
number and auxiliary branches number were 
recorded at 1 and 2 L ha-1 Dekap treatment (Table 2 
and 3). In the young plants, the plant growth was 
gradually improved but, with increasing the 
number of leaves, plant growth rate was increased. 
Similar results have been reported by Al-Taher et 
al. (2013) in sunflower and Mady (2009) in C. 
pepo. They reported that with increasing 
phosphorus and potassium fertilizer up to 50 kg ha-

1, plant height was increased, but with increasing 
potassium fertilizer up to 100 kg ha-1, the plant 
height was reduced in sunflower. Taha (2016) 
reported that magnesium spray and phosphorous 
fertilizer applications in soil improved productivity 
of Cucurbita pepo L. plants grown on a sandy 
calcareous soil. 

Number of female flower 
The number of female flowers was influenced 

by fertilizers foliar application (Table 2) and the 
highest female flower number was recorded in 1 L 
ha-1 foliar application (Table 3).The results of this 
experiment are in harmony with the findings of 
Agbaje et al. (2012) in C. pepo. They reported that 
the highest flowers number per plant belonged to 
100 kg ha-1 NPK fertilizer application. They noted 
that, increasing fertilizer amount above 100 kg ha-1 
had no significant effect on number of flowers 
produced. They also mentioned that, NPK fertilizer 
had positive effects on Male flower production in 
Pumpkin. Possibly, a reason for the female flower 
production in Cucurbita pepo L. is the high number 
auxiliary branches bearing more flowers. Sex 
expression in Cucurbitaceae family is controlled by 
the environmental as well as genetic factors 
(Stepleton et al. 2000; Mady 2009; Agbaje et al. 
2012). In the research conducted by Robinson and 
Robinson and Decker-walters (1997), they have 
noted that soil fertility (adding mineral and organic 
fertilizers) had positive effects in C. pepo yield by 
increasing the number of female flowers in plant. 
Increasing the female flowers number improved 
total yield of plants. Moreover, more female 
flowers production increased total yield and 
productivity of plants.  

Fruit yield, diameter and number of intact fruits 
Dekap foliar application influenced yield, fruit 

diameter, fruit fresh weight and the number of 
intact fruits (Table 4). The highest data for fruit 
yield was recorded at 1 L ha-1 foliar application. 
The highest data for the fruit fresh weight, number 
of intact fruit and fruit diameter were recorded at 1 
and 2 L ha-1 foliar applications. The highest number 
of fruits per plant was belonged to 1 L ha-1 foliar 
application. Increasing fertilizer amount had 
negative effects on yield and total fruit number 
(Tables 2 and 5). The results of this experiment are 
in harmony with the finding of Al-Taher et al. 
(2013) in sunflower; Mady (2009) in winter squash 
and Fanaei et al. (2013) in Brassica napus and 
Brassica juncea. They noted that potassium 
fertilizer at suitable amounts increased the plant 
yield. In a research conducted by Mozaffari et al. 
(2012) they also reported that nitrogen and 
potassium fertilizers improved the Mustard yield. 
Also, Hassanzadeh et al. (2015) reported that 
integrated application of animal manure and NPK 

Table 2. ANOVA for the effects of foliar application of Dekap on some physiological characteristics of Cucurbita pepo L. 
Number of 
auxiliary 
 branches 

Plant 
height 

Leaf 
number per 

plant 

Leaf dry 
weight 

Number of 
female 
flowers 

Number of flowers  
per plant 

df S.O.V. 

24.5 1.1 50.3 2.5 7.5 18.2 2 Replication 
17** 0.9** 10.1** 0.42ns 21.8** 4.6** 3 Treatment 

  .9 0.04 1.7 0.14 0.8 5.2 6 Error 
17 15 14 11 15 13  CV % 

ns, *, and ** show non-significant and significant at P≤0.05 and P≤0.01, respectively. 
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increased the yield of C. pepo. While, Daneshian et 
al. (2010) mentioned that using mycorrhizal fungi 
had no meaningful effects on total yield of 
Cucurbita pepo L. In an investigation conducted on 
winter squash clearly showed that seed soaking in 
different phosphorus compounds altered the sex 
ratio in favor of female flowers improved the fruit 
production as well as total fruit yield of plants. The 
higher assimilation rate and more carbohydrates 
supply possibly resulted in the increased number 
and size of fruit (Mady 2009). 

 

Intact seed, immature and unfilled seed number 

The results showed that the number of intact 
and immature seeds was influenced by the 
treatment (Table 5). The number of unfilled seed 
was not affected by Dekap foliar application. The 
highest number of intact seeds was recorded in 1 L 
ha-1 Dekap foliar application, and for immature 
seed with 2 and 3 L ha-1 Dekap foliar applications 
(Table 6). Potassium fertilizer had significant 
effects on total yield of plants due to the role of 
potassium in the transport of nutritional elements 
among cell membranes. Naseem (2006) reported 
that with application of potassium fertilizer, 
nitrogen uptake were also improved in plant. 
Suitable amounts of potassium and phosphor in 

plants improved the photosynthetic potential 
increased yield of the plant.  

Seed length and width 
Seed length was influenced by Dekap foliar 

application (Table 4). However, foliar application 
had no effects on seed width and the least amount 
of seed length was reported at 3 L ha-1 of Dekap 
foliar application with control plants (Table 6). In a 
research conducted by Robinson and Decker-
Walters (1997) they have reported that fruit set in 
Cucurbita pepo depended on sink-source 
relationships in and fruit are a strong source of 
photosynthatic compounds and so reduce the seed 
number and size. 
Oil and Protein percent 

Oil percent was affected by Dekap foliar 
application but, the treatments used had no effect 
on protein percent (Table 5). The highest oil 
percent was recorded with 1 and 2 L ha-1 Dekap 
foliar application. There was not any difference 
between control and 3 L ha-1 Dekap foliar 
application on oil percentage (Table 6). In the study 
conducted by Mohapatra and Kumar Panpa (2011) 
in Jatropha carcas, the use of phosphor and 
potassium fertilizer increased auxiliary branches 
number and the yield and seed number of plants. 

Table 4. ANOVA for the effects of Dekap foliar application on seed length and width, Yield, intact seed dry weight, fruit 
diameter, fruit fresh weight, number of intact fruit and total fruit per plant of Cucurbita pepo L. 

Total 
number of 
fruit per 

plant 

Number of 
intact fruits 

per plant 

Fruit 
fresh 

weight 

Fruit 
diameter 

Intact Seed 
dry weight  

Yield Seed 
length 

Seed 
width 

df S.O.V. 

2.5 1.3 34756 41.3 5 0.85 18 8 2 Replication 
11.6** 2.3** 12811** **1302  0.17ns **3.1  3.6** 1.36ns 3 Treatment 

1.1 0.11 6406 63 0.52 0.15 0.15 1.0 6 Error 
15 14.2 9 7.4 11 9 5.4 13  CV 

ns, *, and ** show non-significant and significant at P≤0.05 and P≤0.01, respectively. 

 

Table 3. Mean comparison for the effects of Dekap foliar application on some physiological and morphological traits of 
Cucurbita pepo L. 

Plant height 
(m) 

Number of 
auxiliary 
branches 

Leaf number  
of plant 

Number of 
female flowers 

Total number 
of  fruits per 

plant 

Number of 
intact fruit per 

plant 

Dekap levels 
(L ha-1) 

1.1b 6b 7b 6.2b 3.6b 0.7b 0 
1.5ab 8a 10ab 9.3a 5.3a 2.6a 1 

2a 7a 11a 4.6bc 1.6b 2.7a 2 
0.8c 4c 8b 3.0c 1.0b 0.8b 3 

Similar letters in the columns are non-significant based on Duncan's test. 

Table 5. ANOVA for the effects of foliar application of Dekap on phosphor and potassium content, Protein, seed oil and 
seed of Cucurbita pepo L. 

Immature 
seed 

number 

unfilled 
seeds 

number 

Intact seed 
number 

Seed oil 
percent 

Protein 
content 

Phosphor 
content 

 
Potassium 

content 
 

df S.O.V 

214 30 325 91 19 203486 3 2 Replication 
**230  98ns *67  60.3** 1.0ns 70652ns 22.6ns 3 Treatment 

21 36 13 3.4 2.4 19115 4.8 6 Error 
10 17 7.3 7 11 9.9 9.1  CV 

ns, *, and ** show non-significant and significant at P≤0.05 and P≤0.01, respectively. 
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Hassanzadeh et al. (2016) reported that the 
integrated application of animal manure and 
chemical fertilizers increased seed oil content in 
Pumpkin. Similar results were reported by Fanaei 
et al. (2013) in canola and Mustard. They reported 
that the balanced application of potassium fertilizer 
increased the yield and oil content in the mentioned 
plants. Mozaffari et al. (2012) and Al-Taher et al. 
(2013) reported that K application increased the oil 
percent in plants. The oil content of plants is 
genetically controlled, but, using fertilizer at the 
right time improved the percentage of oil in plants. 
Leaf dry weight, seed dry weight, P and K 
content 

Foliar application of Dekap had no significant 
effect on leaf dry weight, intact seeds dry weight 
and the plants phosphor and potassium content 
(Table 2, 4 and 5). 

CONCLUSIONS 
The results obtained from this experiment showed 
that Dekap foliar application at 1 and 2 L ha-1 had 
significant effects on yield and some physiological 
traits of C. pepo. 
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