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ABSTRACT: To study the effects of manure, super absorbent polymer and potassium on yield and yield 
components under drought stress experiment pumpkin (Cucurbita pepo) form split plot randomized 
complete block design with three replications at Agricultural Research Station, located near the 
University of Zabol, Sistan. Treatments consisted of three irrigation regimes, to 5, 8 and 11 days of 
treatment, no use of manure as a source of potassium and super absorbent polymer (control) at a rate of 
40 tons of manure per acre, potassium (K2SO4) to the extent 100 kg per hectare to 300 kg per hectare 
and super absorbent polymer as a minor, was considered. The results suggest significant effect of 
treatments on mean ¬ weight, diameter, hollow fruit yield and seed number, fruit number per square 
meter, grain weight and grain yield. Among the various treatments, manure treatment was effective in 
increasing the number of characters. The highest seed weight, seed yield, seed oil content and oil yield 
was obtained by the use of super absorbent polymers. nteraction of irrigation and fertilizer treatments on 
fruit weight and the yield was significantly. The results showed that irrigation had a significant effect on 
the diameter of the fruit and seed protein. 
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INTRODUCTION 
 

 Cucurbitaceae family, with 120 genera and about 7000 species progressive, that is. The flowers are yellow, 
funnel-shaped and are unisex. Cucurbitaceae family of plants are important in nutrition.Parchment pumpkin 
(Cucurbita pepo L.) and very valuable medicinal plant of the family Cucurbitaceae herbaceous, annual and is a 
creeping stems. This plant grows in tropical and subtropical world..Originating in Europe and tropical America. 
Research conducted on grain represents a high percentage of fat in different parts of the world it is the grain. In 
traditional medicine as an anti-diabetic parts of the squash flesh and body salts, as well as supplier of grains as 
repellent is used tapeworms, especially children and pregnant women. Pumpkin seeds parchment is a good source 
of zinc is dumped (Davazdah Amami, and Majnon Hoseni, 1999 ؛Omid Begi, 2000). 
 Drought is one of the most important factors limiting growth worldwide and the most common environmental 
stress is almost "produced 25 percent of the world's land is limited (Kohanmo, 1995؛Hashemi Dezfoli, 1994). 
Reducing the amount of water available to plants to drought stress and the incidence of inappropriate 
morphological and physiological changes in the plant. Damages to crops as a result of thermal stresses, drought 
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and salinity in the wider world and there are many reasons that regardless of the type of stress, the plant directly 
and indirectly will be faced with drought stress (Hashemi Dezfoli, 1994). 
 Today, in order to achieve sustainable agriculture mixing some additives such as crop residues, manure, 
compost, minerals such as zeolite and super absorbent polymer materials that have the ability to hold water, are 
used (Montazer, 1999). 
 Organic compounds and polymers made from polyacrylamide and can be in contact with water it quickly 
absorb several times their volume and their maintenance And the ability to hold water in the soil to increase and 
eventually promote the growth of the plant by reducing the stress caused by drought (Roshan, 2002) . Potassium 
plays a special role in the life and survival of plants under environmental stresses, plays, in terms of its lack of 
sensitivity of plants to environmental stresses increase (Camak, 2005). Potassium in addition to increase 
production and improve product quality, increase plant resistance to salinity, drought and a variety of tensions and 
increase water and fertilizer use efficiency (Khogar et al., 2000). Use organic fertilizers as a factor that improves 
the physical, chemical and biological soil, can be one of the ways to reduce the severity of drought. Adding manure 
to the soil to increase soil water holding capacity as well as increase the amount of available water for plant 
(Covarrubias et al., 1995). Hasan Dokht and Mastori (2006) Reported the use of super absorbent polymer 
increases the dry weight of the cucumber plants, their results showed that growth in the use of super absorbent 
polymer that is required to produce the right product, to improve. Since the speed depends on the speed its 
transition from the vegetative growth of cucumber seedlings and enter the maturity stage, is the beginning of 
flowering and fruiting. Factors such as the presence of sufficient moisture that helps accelerate plant growth 
accelerates it also occurs at the beginning of fruiting, so use super absorbent polymer increases the yield. n one 
experiment, save Ali and colleagues (Nejat Ali, et al., 2005) Effect of super absorbent polymer on irrigation in the 
cultivation of melons examined the results show that the use of super absorbent polymer plant positive impact on 
happiness index, and biological production melon fruit weight in drought stress conditions. In another experiment 
using potassium on melons growth parameters, yield and quality of melon seeds, plant height, leaf number, 
absorption of nutrients, grain yield and quality will be significantly increased (Olaniyi and Tella, 2011). 
 Fanaee and colleagues (Fanaei et al., 2010) reported that potassium intake in Hindi mustard positive effect on 
grain yield and water use efficiency as compared to the conditions of high humidity. So potassium fertilizer can be 
adjusted losses caused by drought on plant adaptation to drought conditions and the economic production of 
effective products is. 
 Arazmjo and colleagues (Razmjoo et al., 2010) suggested that by reducing water consumption and 
consequently the incidence of drought stress was reduced flower yield of German chamomile plant, but the manure 
to a large extent the adverse effects of drought stress, relieved. The results on pumpkin parchment proved, that 
using 20 tons of manure per hectare could be the right conditions to produce squash parchment organic provided, 
so that the favorable chemical composition of the oil is extracted is (Jahan, et al., 2007). With regard to the 
medicinal value of plants pumpkin parchment and water shortages in many parts of the country, this study was to 
investigate the effects of super absorbent polymer, potassium and manure on the quality characteristics and 
resistance to drought stress was conducted parchment pumpkin. 
 

MATERIALS AND METHODS 
 

 The trial in April 2013 at the Agricultural Faculty of the University of Zabol in Sistan dam near Krt¬Hay split 
design with 3 replications in randomized complete block design. The main factor of three irrigation levels include: 1) 
Irrigation 5 days (control) 2) irrigation 8 days (mild stress) 3) irrigation 11 days (severe stress) and subplots 
included: control (no use of organic fertilizers and chemical and super absorbent polymer), potassium (in the form 
of potassium sulfate) at a rate of 100 kg per hectare, Super absorbent polymer at a rate of 300 kg per hectare to 40 
tons of manure was considered Hktardr. 3 to 4 leaf stage tank operations, in order to maintain the same density 
were performed. Length of 24 m and a width of 3 meters per plot were considered. During the growing season 
weed control was performed by hand weeding. Harvest operations during the second yellow fruits and harvest was 
80 percent. sampling area of 3 square meters was harvested in China. Fruit diameter was measured using a 
caliper. After each harvest at the end of the growing season, samples from each treatment were weighed 
individually with a digital scale. Laboratory measurements were done using oil percentage and the percentage of oil 
using the formula (Hashemi Tonkaboni, 1995) was calculated as follows: 
Oil content sample= b- c/b-a ×100 (a: Weight of filter paper without sample, b: Samples containing oil+ Paper 
weight and c: No oil samples+ Paper weight) 
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To extract proteins from Bradford method (1976) was used. If Methods in the amount of 0.2 grams of seed powder 
was weighed. Inside the mortar sample was calculated in the amount of extraction buffer beaten until clear liquid 
green solution. In the end the protein was read using a spectrophotometer at a wavelength of 595. Standard 
protein solution was then placed in the machine and light absorption rate displayed by the device, the standard was 
recorded for each sample. Similarly, the optical density of the extracted protein samples were read on the device. 
Number in the following formula was derived proteins and then set it in a warm calculated: Y= 0.0039X+ 0.0643 
Y: The amount of protein  X: Proteins number 
Statistical analysis using SAS software analysis of variance and mean comparison was done by Duncan test at 5% 
level. 
 

RESULTS AND DISCUSSION 
 

 The results of the data analysis for yield and yield components (Table 1) showed that all traits except number 
of seeds per fruit were affected by treatments. The fruit weight and yield interaction between irrigation and fertilizer 
treatments showed positive reaction. But only affected the irrigation of fruit diameter showed a significant 
difference. 
 
1.The number of fruits per plant 
 The number of fruit as summer squash breeding tank can be determined on the one hand and on the other 
determinant of yield fruit yield as the economic component of this medicinal plant is oilseed, in this study, the 
effects of fertilizer treatments on the number of fruits per plant means Supplies (P≤0/05) showed. But the number 
of fruits per plant affected by irrigation levels and Interaction of irrigation and fertilizer treatments were similar 
(Table1), so that the application of manure greatest impact on the number of fruits per plant showed and after 
consumption of super absorbent polymer and potassium fertilizers the highest number of fruits per plant compared 
to the control group (table 3). Increase the number of fruit squash parchment by the use of manure by Daneshian 
and colleagues (2010) have also been reported. Jahan and Partners (2010) in two-year study showed that the use 
of 15 to 20 tons per hectare farmyard manure to increase the number of fruit squash and peel the paper. Najafi and  
Partners (2012) also increase the number of fruit in cucumbers were reported with the use of super absorbent 
polymer. 
 

Table 1. Mean squares of measurd different parameters 
     Mean squares   

S.O.V df Fruit of 
square 

Fruit weight Fruit 
diameter 

Fruit yield Number of 
seeds per fruit 

Number of empty 
seeds 

Replicate 2 1.93 2.19 10.93 2540026.9 13.54 990.58 

Irrigation 2 0.39ns 0.78ns 8.39* 2939648.4ns 5467.00ns 137.58ns 

Error a 
 

4 0.50 0.61 26.36 13674823.5 6.74 134.29 

Fertilizer 3 1.70* 5.49** 179.25** 135154122.9** 1050ns 720.9** 

I×F  6 0.48ns 3.9** 3.24ns 25370646.9ns 2331.00ns 102.43ns 

Error b  
 

18 0.40 0.50 2.20 17767045 5304.00 132.75 

c.v% - 24.00 22.70 6.00 11.10 21.00 11.00 

ns, ** and ** means non- significant and significant at the 5% and 1% probability levels, respectively 
 
2. Fruit diameter 
 The results showed that fruit diameter by the effect of irrigation and fertilizer treatments, respectively, on the 
surface (P≤0 / 05) and (P≤0 / 01) was meaningful (Table 1). 
Most fruit diameter size 24 cm 5 days was achieved in irrigation, fruit diameter decreased with increasing salinity 
levels (Table 2) that the results Daneshian and Partners (Daneshiyan, et al., 2010) was adapted. By the application 
of fertilizer treatments Fruit diameter of 26 cm was achieved with manure and super absorbent polymer and 
potassium fertilizers in the same group were statistically consistent with the results Najafi Ali Shah and colleagues 
(Nejafi Alishah et al., 2012) correspond . 
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Table 2. Mean squares of measurd different parameters 
  Mean squares     

S.O.V 
 

df Grain weight Yield Seed protein Seed oil Oil yield 

Replicate 2 166.00 541575.6 0.00000384 11.86 832367866 
Irrigation 
  

2 770.6ns 18552.9ns 0.0000086* 88.86* 1473945302ns 

Error a 4 232.6 467522.6 0.00000167 85.48 855041294 
Fertilizer 3 4160.1** 6304072.1** 0.00000279ns 72.32* 5673039666* 

I×F 6 474.6ns 5506450.7** 0.00000193ns 39.26ns 420157352ns 

Error b 18 308.6 970940.3 0.00000299 20.98 2012354365 

c.v% - 24.00 11.60 2.37 11.60 24.90 

ns, ** and ** means non- significant and significant at the 5% and 1% probability levels, respectively 
3. the weight of one thousand seeds 
While the effects of irrigation on grain weight was not meaningful different fertilizer treatments significantly different 
(P≤0.01) showed (Table 1). In between treatments, super absorbent polymer treated with hot 88/177's largest and 
lowest seed weight control treatment (5/127) (Table 2). Khadem and colleagues (Khadem, et al., 2011) also 
reported that the super absorbent polymer and manure very significant increase compared to control corn seed 
weight and the highest seed weight was super absorbent polymers . 
 
4. Fruit weight 
 The results of analysis of variance showed that fruit weight was not affected by irrigation, but different fertilizer 
treatments and the interaction of irrigation and fertilizer treatments significantly (P≤0 / 01) on fruit weight (Table 1). 
The most fleshed fruits were obtained from the use of manure, although the comparison of manure, super 
absorbent polymers and potassium were in a group of plant-that manure had received but average fruit weight of 4 
kg produced . The interaction between irrigation and fertilizer treatments, fruit weight of super absorbent polymer 
treatments in irrigation interval of 5 days was achieved with a 4.3 kg (Table 4). Daneshian and Partners 
(Daneshiyan, et al., 2010) also increased with increasing levels of manure fresh fruit skin pumpkin seeds under 
drought stress were reported in the paper. Ahrar al (Ahrar et al., 2009) in the study of super absorbent polymer 
200A under drought stress, increasing 5.1% by weight of fruit were reported. 
 

Table 3. Mean comparisons 
 Fruit 

of 
square 

Fruit 
weight)cm( 

Fruit 
yield)kg/ha( 

N. seed 
per fruit 

N. 
empty 
seeds 

1000-
seed 
weight)gr( 

Seed 
protein 

Seed 
oil(%) 

Oil 
yield)kg/ha( 

Fruit 
weight 

yield 
Seed)kg/ha( 

Irrigation 
)day( 

           

5 2.7a 23.12a 20328a 362.7a 39.0a 166.8a 0.071b 41.0a 186.177a 3.4a 447.4a 
8 2.4a 22.1b 20645a 362.0a 45.0a 152.4a 0.072ab 40.7a 

 
186.274a 2.9a 446.9a 

11 2.6a 21.46c 17789a 321.2a 45.4a 153.6a 0.073a 36.1b 167.030a 3.1a 440.8a 

Fertilizer            

theme 
 

2.1c 16.0c 13800b 296.6b 55.0a 127.5c 0.072a 35.2b 144.117b 2.0b 321.1b 

Potassium 
 

2.4b 23.2b 21052a 367.5a 37.5b 159.2b 0.073a 40.0a 192.101a 3.5a 472.5a 

super 
absorbent         

2.9ab 23.0b 21568a 355.6ab 36.7b 177.8a 0.073a 41.7a 201.305a 3.1a 506.7a 

manure 3.1a 26.6a 21930a 352.4ab 37.0b 165.8ab 0.073a 40.2a 181.758ab 3.7a 479.5a 

treatment, followed by at least one similar letter are not singnificantly different at 5% probability level-using Duncan 
Multiple Range Test 
 
5. Seed yield 
 Seed yield under different irrigation levels were not affected, while under the influence of different fertilizer 
treatments were used. The highest seed yield was obtained from the use of super absorbent polymer with manure 
and potassium treatments were statistically identical. With the increasing intensity of drought stress did not 
significantly reduce seed yield. In tests servant and colleagues (Khadem, et al., 2011) in corn seed yield decreased 
with increasing drought stress pellets. Interaction between different levels of irrigation and fertilizers on seed yield 
significantly (P≤0.01) (Table 1), 5 days so that the highest seed yield irrigation control and use super absorbent 
polymer and irrigation least 11 days (severe stress), and treatment and the control group (Table 4). In general, all 
three levels of irrigation under the influence of super absorbent polymer had the highest seed yield. Also in the 
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comparison between the other two treatments of manure and potassium, in terms of stress (irrigation 5 days) 
potassium fertilizers produced higher yield than manure, but in severe stress (irrigation 11 days) manure was more 
effective than the Potash fertilizers in increasing seed yield (table 2). Harvey, 2000) reported the use of super 
absorbent polymers red beans increased seed yield and increase drought resistance in plants. 
 
6. Seed protein percent 
 Analysis of variance showed that the seed protein percent under the influence of irrigation significant difference 
(P≤0.05) showed, however, affected by the interaction of fertilizers and irrigation and fertilizer treatments did not 
show significant differences (Table 2). With regard to the comparison of irrigation in the 11 days the severe stress 
protein content was highest, followed by irrigation in the protein content was 8 days (Table 2). Seed protein percent 
increased with increasing irrigation interval. In fact, the stress made more proteins and likely proteins in plant 
conditions necessary for survival in harsh environmental conditions allow. As in (Table 2), although no significant 
difference between treatments and there is no control in terms of percent protein, but protein content in fertilizers 
and super absorbent polymer were more in number than the control. Rostaye and Partners (Rostaye et al., 2011) 
also increased with increasing severity of drought have reported soybean protein, they also said that they used 
super absorbent polymers and manure increases the protein content in comparison to the control treatment. 
Yazdani and Partners (Yazdani et al., 2006) in experiments yield soybean protein expressed by the different ratios 
were super absorbent polymer Super absorbent polymer so as to increase the The amount of protein soybeans 
rose. 
 
7. Seed oil content 
 Seed oil content in irrigation and fertilizer treatments showed significant differences (P≤0.05) showed (Table 2). 
Mean comparison showed that the stress of the plant Seed oil content of 41% in terms of stress (5 days irrigation) 
to 36% in severe stress conditions (around 11 days of irrigation) declined (Table 3). It seems that the oil content 
and the amount of water consumed by plants during the growing season there is a relationship. It is generally 
expected that water up to a certain percentage of oil increased during the growing season and then increase more 
than it goes down. The highest percentage of oil in both treatments was obtained from the use of super absorbent 
polymer And then the manure and potassium largest percentage of oil in drought stress conditions were compared 
to control (Table 3). Yazdani and Partners (Yazdani et al., 2006) Also stated that Superabsorbent increased oil 
yield in soybeans. Abdollahi and Partners (Abdolahi, et al., 2009) reported that potassium can increase the amount 
of oil yield in sunflower. 
 
Table 4 compares the Grain yield and fruit weight under the influence of interaction effects of irrigation and fertilizer 
treatments and super absorbent polyme 

manure super absorbent Potassium theme Irrigation 

   ( yield Seed)   
451.2 478.6 337.1 289.3 5 
411.73 452.3 309.2 253.4 8 
389.9 423.5 279.2 206.1 11 

   ( Fruit weight)   
4.42 4.86 3.2 2.73 5 
3.1 4.07 3 2.39 8 
2.93 3.66 2.7 1.3 11 

treatment, followed by at least one similar letter are not singnificantly different at 5% probability level-using Duncan 
Multiple Range Test 
 

CONCLUSION 
 

According to the modification of the properties of super absorbent polymer and super absorbent polymer manure 
greatest impact on skin pumpkin seeds paper plant resistance to drought stress showed, Also on many factors 
measured in terms of drought resistance in plants was proved that manure is a super absorbent polymer equality. 
Although the largest number of seeds per fruit of K application was made but due to more fruit production of super 
absorbent polymer treatments and manure highest grain yield was observed. The highest oil yield in terms of super 
absorbent polymer (201 kg) and then potassium and manure, respectively, compared to control, higher oil yield. Oil 
yield positive correlation with grain yield and thus increase or decrease is a function of yield. 
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