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ABSTRACT 
In order to investigate the effect of pruning and potassium nutrition on pumpkin grain yield and quality, a 
factorial experiment based on complete block design with four replications was carried out in nooshar 
village of ardabil province, Ardabil, Iran, in 2007. Experimental factors include potassium nutrition in 
three level (0, 75 and 150 kg/ha from potassium sulfate) and stem pruning (without pruning, pruning after 
8th node formation and pruning after the 12th node formation). Results indicated that stem pruning 
decreased grain number in fruit and fresh/dry weight of grain per fruit, 1000 grain weight, grain 
germination, seedling growth criteria and increased fresh/dry weight of grain per plot. Potassium 
increased grain number in fruit, fresh/dry weight of grain per fruit, 1000 grain weight, grain germination 
and seedling growth criteria.  
 
Keywords: potassium, pumpkin, grain germination and stem pruning.  
 
Introduction  
 
Pumpkin (Cucurbita pepo L.) is an annual medicinal plant which belongs to the Cucurbitaceae family. 
Cucurbita pepo L. is recognized as one of the most economically important vegetable crops in the world 
and is grown in almost all temperate and subtropical regions (Nath, 2007). It is characterized by a large 
variety of fruit shapes, sizes and colors. This species includes forms with edible fruits, known as 
pumpkins and a squash, as well as decorative forms, known as gourds. Much of the variability of fruit 
characteristics among the cultivated Cucurbita pepo L. provides the possibility of culinary use of mature 
fruit and grains, as well as young fruits (Wadas and Kalinowski, 2010). Pumpkin is one of the vegetables 
that meet the requirements of healthy nutrition (Gajewski et al, 2008). It grains contain approximately 30-
50% oil, composed mainly of fatty acids, tocopherols (β and γ) and carotenoids (Stevenson et al, 2007). 
Tocopherols, collectively known as vitamin E, are a class of lipid-soluble antioxidants synthesized 
exclusively by photosynthetic organisms (Sedghi et al, 2008). Tocopherols are essential components of 
the human diet because they perform numerous critical functions including quenching and scavenging 
various reactive oxygen species (ROS) and free radicals and protecting polyunsaturated fatty acids from 
lipid peroxidation (Murkovic et al, 1996). Pumpkin does not grow naturally in Iran, but recently has 
planted and has been used medicine in Iran (Nikkaha et al, 2009). The oils extracted from pumpkin 

www.SID.ir



Arc
hive

 of
 S

ID

Esmaielpour   &   Hokmalipour                                      Int J Adv Biol Biom Res. 2014; 2(4):1030-1037 
    

1031 | Page 
 

grains, contain vitamin E and beta-sitosterol which are used in medicinal industries (Chevallier, 1996). 
Pumpkin has been used as a vegetable and medicine since ancient times, but has been cultivated as a 
medicinal plant only in recent decades (Kuhlmann et al, 1999). The number of fruits on each plant of 
pumpkin family influences the fruit yield and the quality of the grains of the fruit. The fertilization with 
N, P and K fertilizers is of the greatest significance for the balanced nutrition in the seed crop production 
(Radosav et al, 2013). Potassium is an essential nutritional element for all vegetables to grow suitably, to 
achieving the optimal fruit yield, and to improve the quality of their grains; in this respect, the pumpkin 
family is not exceptions. In pumpkin and other plants, within this family, first a fruit is formed. The 
growth of this fruit is a powerful source for photosynthetic substances, so that limits the fruit yield. 
Moreover if the fruit grows excessively, the formation of grain is reduced or inhibited. This happens 
frequently in plants of pumpkin family, especially in pumpkin (Robinson, 1993). In a study, Hafideh 
(2002) investigated the effect of density and defoliation of leaves of the pumpkin within two years. The 
treatments consisted of defoliation the leaves and maintaining 2, 4, 6 and 8 leaves in the first year, and 
harrowing and maintaining 3, 6, and 9 leaves in the second year. Within the first year of the study, the 
plants having 6 or 8 leaves produced the largest number of female flowers and fruits and the optimal 
yield, while within the second year the plants with 6 leaves revealed these optimal yields. Hong (2000) 
reported that the topping of plant heads led to production more fruit than plants whose top branch are not 
cut. In a study carried out by Hoa-xo (1999), it was observed that the treatment with eliminating the main 
stem, ranked fourth among the best yields. Pumpkin has a runner stem with 3-5 meters length whose first 
fruit is formed after the 17th node (2004). The formation of the first fruit on the plant, comprise as a 
powerful source that either prevents the production of the next fruits or reduces the further growth of 
them (Robinson, 1993).  
With regard to Ardabil's environmental conditions and the shortness of growth-season for pumpkin, 
determining the influence of pruning and the optimal rate of potassium fertilizer for obtaining optimal 
grain yield and quality is necessary. The aim of the study was to determine the effect of pruning and 
potassium nutrition on yield and seedling properties of pumpkin under the soil and climatic condition of 
Ardabil, Ardabil, Iran. 
 

Material and method 
 
In order to investigate the effect of pruning and potassium nutrition on pumpkin grain yield and quality, a 
factorial experiment based on complete block design with four replication was carried out in nooshar 
village of ardabil province (47°29΄N and 38°22΄E), Ardabil, Iran, in 2007 .The climate is semi-arid. It has 
1350 meters altitude from sea level. Based on the soil test, pH was about 7.5, soil texture was loamy-sand 
and the depth of top soil was 70 cm. The results of soil analysis samples were taken from the surface 30 
are presented in Table 1.  
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Table 1.  The analysis of Physico-chemical properties of the soil. 

Properties
EC 
 
(ds/m)

pH OC 
 (%)

PaVa
ppm

Calcium
mEg/L 

Potassium
ppm 

Amount 6.33  7.5 0.182 21.6 2.4  20 
 
Experimental factors include potassium nutrition in three levels of 0, 75 and 150 kg/ha from 
potassium sulfate and stem pruning without pruning, pruning after 8th and 12th node formation. 
Each experimental unit consisted of four cultivation rows at the lengths of 12 meters while the 
rows were 200 cm apart and the plants of each row were arranged 75 cm apart. In order to 
produce and transport the seedlings, the grains of the pumpkin of Kakaie cultivar were planted in 
jiffy pots containers and the seedlings were transplanted in the farm in the stage of tow true leave 
stage. Irrigation was done once every 8 days and, during the growth season, the weeds were 
controlled manually.  
 
The traits such as number of grains per each fruit, the fresh and dry weight of grains of each fruit, 
the fresh weight of grains in every plot, the dry weight of grains in every plot and the weight of 
1000 grains in every fruit after natural drying were measured.  In order to determine the grain 
germination traits of farming experimental treatments, a study was performed in the plant 
physiology laboratory of Horticultural Department of Mohaghegh Ardabili University.  For 
instance, the filter papers with dimensions of 30×30 m were utilized. From every sample 25 
grains, which were kept into the store under 10 °C, were randomly selected and put onto a wet 
filter paper. After putting another wet paper onto them, the grains were kept into incubator 
machine with 18 °C. After the second day, the grain count was done; this continued for 14 days. 
For this respect, the indexes of the percentages of live grains as well as the germination speed 
were calculated (Ghasemi-Golozany et al, 1996). The germination speed was calculated by means 
of the Equation 1 (Chevallier, 1996) and Equation 2 (Kuhmann et al, 1999) respectively. Stands 
for the days passed after the beginning of the experiment and n stands for the number of the 
germinated grains on the wanted day. If you reverse this equation, that will be equal to the 
average of the germination speed. 
 
 
                                    (Equation 1)  
 
 
                                 
                                     (Equation 2)  
 
 
“D” is the number of days elapsed from the start of the experiment and “n” is the number of 
grains germinated in the day 
In this respect the radicals and plumule of the produced plants were put into separate bags to be 
kept into the oven with 80 °C for 36 minutes. After this period, their dry weights were determined 
by means of the scales sensitive to 0.0001 g. The data related to different experiments of this 
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research, were analyzed by using the MSTATC and SAS statistical software’s. Comparing the 
averages of the treatments was carried out by multiple Duncan's testing. Graphs were drawn using 
the Excel software. 
 

Results and discussion 
 
Grain number in fruit  
Comparing the means of treatments (Table 2) proves that harrowing the stems causes the 
decrease in the grain number in fruit of pumpkin and that the largest rate of this decrease (173.9) 
was observes in the control treatment without harrowing. Moreover the harrowing treatments of 
the 12th and 8th nodes ranked the second with respectively 158 and 148 grains in the fruit (Table 
2). Omid-Beigy et al, (2007) reported that the largest number of the grains of a fruit was observed 
with the treatment without harrowing. Golipouri et al, (2007) did not count the effect of 
harrowing the main stem on the number of the grains of fruit as a significant matter. We can 
attribute the decrease in the number of the grains of fruit to the fact that harrowing the main stem 
during the early stages of growth suppresses the final overcoming, and so the two side-buds 
beneath the cut place awake to start growing and to turn into two strong side-branches. Since 
more buds produce more flowers onto these side-branches, more fruits are formed and so the 
power of each fruit as a strong physiological goal decreases and the number of the grains of fruits 
comes down.  
 
Potassium nutrition leads to an increase in the grain number in fruit (Table 2). The largest number 
of the grains of fruit (179.1) was observed with using 150 kg potassium fertilizer per hectare 
(Table 2). It can be said Potassium increases the transport of assimilated substances to the fruit 
and so strengthens the fruit as a powerful physiological goal; therefore the rate of grain formation 
in the fruit increases and the number of the grains of fruit becomes greater.  
 
Fresh/dry grain weight in fruit/plot 
Comparing the averages of the treatments (Table 2) proves that the fresh/dry grain weight in 
fruits of pumpkin decreases because of harrowing the stem which leads to a decrease in the 
number of grains of the fruit. The increase in the number of the plant fruits resulting from 
harrowing causes the increasing competition among the fruits arising on a plant for reaching the 
nutrients; consequently the maternal plant weakens. Because of the increase in the number of 
fruits which is resulted from harrowing, each fruit can store only a small amount of 
photosynthetic materials; therefore the fruits stop growing and do not grow to a full extent. 
Through the imperfect growth of the fruit, the fruit's grain formation period passes improperly 
and so the fruit cannot store an adequate good amount of substances which leads to a decrease in 
the fresh/dry grain weight in fruits. Also potassium causes a rise in the fresh/dry grain weight in 
fruits and plot. 
 
1000 grain weight 
Results showed that treatment of harrowing the stem has a significant effect on the 1000 grain 
weight of pumpkin and the largest amount of this trait (158.4 g) was observed on the control 
treatment or without-harrow treatment (fig 1-b). In this treatment, not eliminating the end of the 
stem proves the single fruit on the plant as a powerful sink; then through the increase in the 
internal content of the fruit, the grain takes advantage of the nutritional sources of the maternal 
plant during the ripening time and the period of grain loading passes properly (Golipouri et al, 
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2007). Harrowing causes lateral branches and more fruits on the plant; therefore the comparison 
for photosynthetic substances increases and the amount of each fruit's photosynthetic uptake 
decreases. Thus the period of grain loading does not occur perfectly and this leads to the decrease 
in the weight of grains. The highest weight of 1000 grains (179.1 g) was observed with using 150 
kg potassium per hectare (fig 1-a). In other words, you could say that potassium by increasing the 
efficiency of water uptake and by contributing to its water economy makes the grain loading 
period pass perfectly.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1. 1000-grain weight as affected by potassium (a) and pruning (b) stage. 
 
 

 
 
The grain quality 
The results obtained from analyzing the variances of data about the effect of harrowing the main 
stem of pumpkin and potassium nutrition on the grain-quality, indicated that harrowing the main 
stem had a significant effect on the properties like germination percentage, germination rate, root 
dry weight, shoot dry weight and seedling dry weight at 1% probably. Potassium nutrition, too, 
displayed a significant effect on the above-mentioned properties, except germination percentage, 

Table 2. Analysis of variance for experimental traits as affected by stem pruning and potassium 
levels. 
 
 
SOV 

 
 
df 

MS 
Grain 
number 
in fruits

Fresh grain 
weight in 
fruit 

Dry grain 
weight in 
fruit 

Fresh grain 
weight per 
plot 

Dry grain 
weight per 
plot 

1000 grain  
weight 

Replication 2  *
*3602.92

* *5954.91  * *4479.02 * *84080.14 *5467.14   * *
5697.37 

Stem pruning 
(SP) 

2  **
1407.37

* *2526.25  **1763.22 * *15367.6  *5322.25  *2024.03

Potassium (P) 2  *
*3091.65

* *2116.25 **1531.70 * *15599.37 *4878/7  * *
4022.35 

(SP)× (P) 4 ns 
113.11 

ns 9.53 ns 253.80 ns  2685/14 ns 17.92 ns 57.42 

Error 16 63.8 33.92 88.02 1782.64 562.28 17.7 
CV (%)     5   7.4 20.7 9.71 16.65 5.73 

ns, * and ** are non-significant and significant at 5% and 1% probability level respectively. 
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at 1% probably. The interaction effects of these two factors on these properties were not 
significant (Table 3). 
 

  
 
Germination rate / percentage: 
Results showed that potassium application and stem pruning have a significant effect on 
germination rate (table 3).  Also results indicated that stem pruning has significant effect on 
germination percentage (table 3). Stem harrowing causes a decrease in germination rate and 
germination percentage of pumpkin grains; the largest amount of these properties were 93% and 
49% in the control treatment (with no harrowing) (fig2-b). The stem harrowing, by decreasing the 
final overcoming and by producing more lateral branches, causes an increase in the number of 
produced fruits; so because of the competition among the fruits for reaching the nutrients, the 
grain formation and the completion of storage in the grains decreases and each grain can uptake a 
smaller amount of the nutrients. Therefore the grain-formation does not occur properly and so the 
rate and percentage of germination diminishes. Results indicate that, through using potassium, the 
germination rate increases. The highest germination rate (0.45) was observed with using 75 kg 
potassium per hectare (fig2-a.) 
 
 
Root/Shoot dry weight: 
Results showed that potassium levels have significant effect on root/shoot dry weight at 1% 
probably (Table 4). Highest root dry weight (0.286 mg) and shoot dry weight (0.58 mg) was 
obtained at application of 150 kg potassium per hectare. Lowest of those traits was obtained at 
control (Table 5). Stem pruning also had a significant effect on root and shoot dry weight (Table 
4). The highest root and shoot dry weight (0.30 and 0.59 mg respectively) were observed at non-
pruned seedlings. Lowest of those traits was obtained at control (0.20 and 0.54 mg respectively) 
(Table 5). 
 
Seedling dry weight: 
Results showed that potassium levels have significant effect on seedling dry weight at 1% 
probably (Table 4). Highest (0.93 mg) and lowest (0.79 mg) seedling dry weight were obtained at 
application of 150 and 0 kg potassium per hectare respectively (Table 5). Stem pruning also had a 

Table 3. Mean comparison for experimental traits as affected by stem pruning and potassium 
levels.  
 
   Treatment  
 

Grain 
number 
in fruits

Fresh grain 
weight in 
fruit 
(gr) 

Dry grain 
weight in 
fruit 
(gr) 

Fresh 
grain 
weight per 
plot 
(gr) 

Dry grain 
weight per 
plot 
(gr) 

Pruning 
Without pruning 173.9a 93.22a 54.11a 376 b 174.1b 
After 12 node formation 158b 81.11b 52/67a 422 b 194b 
After 8 node formation 148.5c 60.11c b 39 a 584 237a 

 
Potassium

Control 149.11c 62.11c 31.8c 389.44c 160.3b 
75 (Kg/ha) 
 

158.61b 79.66b 46.2b 446.44b 189ab 
 150 (Kg/ha) 179.11a 92.66a 57.8a 471.33a 206.4a 
LSD - 7.98 5.8 9.37 42.19 30.8 

Various letters in each column have significant differences at 1% probability level. 
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significant effect on seedling dry weight at 1% probably (Table 4). The highest seedling dry 
weight (0.99 mg) was observed at non-pruned seedlings. Lowest (0.74 mg) of this trait was 
obtained at pruning after 8 node formation (Table 5). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2. Germination rate as affected by potassium (a) and pruning (b) stage. 
 

 
Conclusion 
 
The results of this study indicated that harrowing the stem caused a decrease in the number of 
grains into fruits, the wet/dry weight of the grains into fruits and the weight of 1000 grains; it also 
caused an increase in the wet/dry weight of the grains into each plot. In addition, feeding the 
maternal plant with potassium increased the number of grains of the fruit, the wet weight of the 
grains in each fruit and plot, the dry weight of grains in each fruit an plot and the weight of 1000 
grains. Harrowing the stem decreased the germination percentage, germination rate, the dry 

Table 4. Analysis of variance for   pumpkin grain quality as effected  by stem  
pruning and potassium levels  

 
SOV 

 
 

df

MS 

Germination 
percentage

Germination rate Root dry 
weight

Shoot dry 
weight 

Seedling dry 
weight 

Replication 2 13.37 **0.162 **0.083  **0.17 **0.47 
Stem pruning (SP) 2  **21.4 * *0.039 **0.022  **0.052  **0.13 

Potassium (P) 2 ns 3.41 * *0.0098 **0.037 **0.02 **0.04 
(SP)× (P) 4 ns 1.22 ns 0.00095 ns  0.014 ns 0.004 ns 0/0021

Error 16 9.662 0.0007 0.0007 0.008 0.012 
CV (%) - 3.4 6.17 10.47 15.7 12.73 

ns, * and ** are non-significant and significant at 5% and 1% probability level 
respectively. 
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weight of seedlings. Potassium nutrition increases the germination rate and dry weight of 
seedlings.   
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