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ABSTRACT: The use of nano fertilizers release nutrients for precise control can be an effective step 
towards achieving sustainable agriculture and compatible with the environment.To evaluate the 
morphological and physiological characteristics of medicinal plant pumpkin seeds drought and nano-
potassium fertilizer factorial experiment with two factors: drought and nano-potassium fertilizer in a 
randomized complete block design with three replications. Operating fertilizer (0, 0.5, 1.5 and 2.5 in 
thousand) and drought (1, 3 and 6 days) were applied. The results showed the highest stem diameter 
among different fertilizer treatments Nanoptasym of manure treatment was 2.5 per thousand, with an 
average of 6.96 mm Maximum number of branches and number of leaves foliar application of 2.5 per 
thousand ml nano potassium was observed. In the interaction drought and fertilizer treatment is also 
highest stomatal conductance of daily watering (once a day) and treated with 2.5 per thousand milliliters 
Spraying was obtained. 
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INTRODUCTION 
 

 Cucurbitaceae family, with 120 genera and 7,000 species of climbing, crawling and grass. The flowers are 
yellow, funnel-shaped and are unisex. Cucurbitaceae family of plants are important in nutrition. Seeds of medicinal 
plants and valuable parchment paper pumpkin Cucurbita pepo Cucurbitaceae family of plants, annuals and 
creeping stems is. This plant grows in tropical and subtropical world. Its origin is Europe and tropical America. 
Research conducted on grain represents a high percentage of fat in different parts of the world-is its seeds. In 
traditional medicine Parts of the meat of the pumpkin as an anti-sugar And supplier of body salts and as a repellent 
worm of pumpkin seeds, especially in children and pregnant women are used. The seeds Pumpkin Is a rich source 
of zinc (Davazdah Amami and Majnon Hoseni,1999). Nanotechnology, the science of working with the smallest 
particles may be the source of great hope for overcoming the problems facing the agricultural sector will be in the 
near future. To date, the emerging science of nanotechnology in agriculture has been largely limited to theory 
research. However, the dramatic impact of nanotechnology in important areas such as agriculture, breeding new 
crops, the development of new functional materials and intelligent systems deliver chemicals such as herbicides, 
chemical fertilizers and pesticides, integrated intelligent systems for food processing and packaging, remove the 
remnants of herbicides and pesticides from plants and soil, and so in the future will continue to accelerate (Naderi, 
2013). 
 However, the dramatic impact of nanotechnology in important areas such as agriculture, breeding new crops, 
Development of new functional materials and intelligent systems deliver chemicals such as herbicides, chemical 
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fertilizers and pesticides, Integration of intelligent systems for food processing and packaging, remove the 
remnants of pesticides and herbicides on plants and soil, and so in the future will continue to accelerate. Using 
nanotechnology, especially with the use of nanoparticles can be controlled nutritional status and plant water And to 
irrigation or fertilizer applied at the right time, so that the plant can absorb the highest amount of water and 
nutrients (Naderi, 2013). The supply of fertilizers in the form of nanoparticles has recently received considerable 
attention. Existing studies represent different reactions from the different plant species for food is prepared in the 
form of nanoparticles (Zhu, et al., 2008). For example, in the study, Zuo and colleagues (2008) while plant 
Cucurbita maxiama Able to capture, transfer and accumulation of nanoparticles in their tissues, uptake and 
transport of such materials by plant Phaseolus Limensis Failed. The growth of some plants, including peanuts 
(Prasad et al., 2012)، Pea (Raya et al., 2010) Spinach (Yang et al., 2006) And Basil (Peyvandi et al., 2011) There 
is. Despite abundant crops require more potassium than nitrogen is sometimes. But this situation potassium 
fertilizers are not consumed, while in developed countries, the ratio of nitrogen to potassium consumed nearly one, 
Unfortunately, this is also more than 15 in Iran (Balali et al., 2003).  
 The use of these fertilizers, nitrogen compounds and phosphate, especially in relation to Iran has been delayed 
a few decades. On the one hand, available potassium reserves in most soils have adequate products for many 
cultures, On the other hand, despite not sufficient to achieve the highest performance levels of potassium, nitrogen 
and phosphorus deficiencies as superior limiting factors and the occurrence of potassium deficiency was hidden 
behind it. The use of nitrogen fertilizers and phosphate after it became widely popular, more potassium deficiency 
emerged as a limiting factor  (Malkoti, 1999). Potassium is one of the cations in the range of 50 to 150 mm in the 
water sector, there Sytvsvl and plant vacuole. Sytosol usually around mm potassium concentration is fixed. While 
potassium concentration in the vacuole may vary. Potassium at 1.2 to 2% dry matter in the plant tissue is the most 
abundant cation And the elements with the exception of nitrogen has the highest concentration in plant dry matter 
is nitrogen, potassium and calcium contrary does not act as a structural element. (Malkoti, 1999). Given the above, 
the aim of this study physiological responses parchment plant pumpkin nano potassium fertilizer at different 
concentrations. 
 
MATERIALS AND METHODS 
 In order to study the effect of different concentrations of nano effects of potassium fertilizer on some 
morphological and physiological characteristics of pumpkin parchment, using a factorial experiment based on 
randomized complete block design with three replications. Half a meter distance between rows and 1 m between 
plots were considered. Planting on April 94 in the city of Jiroft was conducted in accordance with the plan. Seeds in 
pots with a diameter of 8 cm and depth of 15 cm was, were killed. Then, in the two-leaf stage chelate purchased 
from nano potassium concentrations Khzra’ Company 0.5, 1.5 and 2.5 in the thousand or zero (control) in three 
stages within 5 days of each other on the aerial solution. was sprayed. Start irrigation took place three days after 
spraying. Before the stress, all the pots were watered thoroughly. For this purpose, all the pots were saturated with 
water and was then allowed to leave until the water content of medium gravity water to reach field capacity. Finally, 
after stress, in the twelfth day again, and the plant completely saturated the growing season. Irrigation treatments 
included three levels: daily, 3 and 6 days, which lasted for six days. On the seventh day all the plants were irrigated 
to achieve medium to saturation. 
 In order to measure the dry weight of the roots, the roots of the plant leaf stage 4 sampling and measurements 
were taken using digital scale. To measure dry weight of roots by placing the samples in an oven at 70 ° C for 24 h 
were measured again. To measure the amount of chlorophyll and carotenoid of leaves, from any of a gram of fresh 
leaf weight and the mortar is poured, Volume 20 ml to 100 ml acetone, 80% completed And it crushes the tissue 
And then refrigerated for 24 hours to levels separated And then by centrifuge for 5 minutes at 5,000 rpm centrifuge 
and the upper part (the float) Sampling and transferred to the spectrophotometer and the absorbance at 
wavelengths of 660 and 5.642 was read number (Tabatbaie, 2008). For measuring relative humidity leaf of the 
plant completed the youngest leaves of fresh leaf weight were prepared and weighed.  The leaf samples were 
immersed in distilled water for 4 hours to reach saturation, then the sample was weighed again after drying with 
filter paper Saturation and weight were recorded. Finally, for 24 hours at 70 ° C in an oven dried and its dry weight, 
respectively. The relative humidity level based on the equation of Schönefeld and colleagues (1988) were 
calculated. In order to measure the diameter of the crown and the accuracy of 0/01 mm was measured with a 
digital caliper. 
 Also device to measure stomatal conductance (LI-COR Company, LI-1600) was used. Data analysis using 
SAS statistical software And mean comparison with Duncan's multiple range test was performed at the 5% level 
and Excel was used for diagramming software. 
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RESULTS AND DISCUSSION 
Table 1- 1. Analysis of the effects of drought and nano-potash fertilizer on some morphological and physiological 
traits pumpkin 

Leaves RWC(%) Number of 
branches 

Diameter(cm) Root dry 
weight(gr) 

Root fresh 
weight(gr) 

Plant 
height(cm) 

Stomatal 
conductance(cm/s
) 

df S.O.V 

2.2* 345.7** 14.7** 0.71** 0.0002** 0.02** 14.1** 1036.3** 3 Fertilizer 
2.12ns 0.82ns 0.027ns 3.69** 0.008ns 0.008** 5.5ns 4241.3ns 2 Drought 
0.56ns 155** 0.1ns 0.5ns 0.008ns 0.08ns 3.6** 542.1** 6 Fertilizer* Drought 

19.18 7.22 14.57 13 17.93 22.02 17.1 22.36  CV% 

ns, * And ** respectively significant and non-significant at 5 and 1% 
 
 Analysis of variance showed data The effect of fertilizer on pumpkin seeds paper on stem diameter and 
stomatal conductance, plant height, fresh and dry weight of roots, branches and leaves of the plant relative 
humidity was significant at 1%.  Nano leaves affected by potassium fertilizer was significant at the 5% level. 
Drought is also a very significant increase (1%) stem diameter and fresh weight of root affected, Drought is also a 
very significant increase (1%) stem diameter and fresh weight of root affected, But the land did not show a 
significant effect on other traits. And also the interaction of nano-potasum fertilizer on land and stomatal 
conductance stem height and relative humidity had no significant effect at 1% (Table 1-1). Mean comparisons 
showed that the highest stem diameter among different fertilizer treatments Nanoptasum of manure treatment was 
2.5 per thousand, with an average of 6.96 mm And treatment of 1.5, 0.5 and control surfaces were next . The mean 
fresh weight and dry the comparative study of treatment was 5.1 per thousand nano potassium. The largest 
number of branches and leaves in the application of nano potassium was observed 2.5 per thousand ml spray 
(Figure 1). 
 

 
Figure 1.Interaction between fertilizer and land on stomatal conductance 
Table 1. 2. compares the average effect of drought and nano-potash fertilizer on some morphological and 
physiological traits parchment pumpkin 

 Leaves Number of 
branches 

Diameter(cm) Root dry 
weight it(gr) 

Root fresh 
weight(gr) 

Drought  ) day(      

1 4.8a 2.66a 6.66a 0.077a 79.33a 
3 4.41a 2.41a 5.26b 0.077a 70.41b 
6 4.26a 2.33a 4.20c 0.069a 61.30c 

Fertilizer      

theme 
 

3.9c 2.11d 3.43d 0.078d 63.7d 

0.5 
 

4.21c 2.68c 5.83b 0.081c 74.18bc 

1.5         4.79ab 3.74b 6.54ab 0.086a 80.70a 
2.5 4.93a 4.06a 6.96a 0.082b 79.21ab 

Same letters in each column is a sign of no significant differences between treatments 

1day 2day 6day

0 29 28.13 25.85

0.05 33.16 33.16 32.94

1.5 40.26 39.33 36.11

2.5 56.03 47.02 44.06
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 In the interaction of water and fertilizer treatment is also highest stomatal conductance in irrigated daily (once a 
day) And 2.5 per thousand ml spray treatment was observed (Figure 1). Potassium is an essential element for all 
living creatures and plant physiology and Mtabvsym not only in terms of the physiological and chemical plant 
tissues but also in terms of duties is one of the most important cations. Plant response to the potassium can be 
direct or indirect. The direct effects include decreased sweating and increased water absorption or to create 
internal conditions for drought resistance named (Malkoti, 1999). According to the results, the number of leaves 
sprayed with nano-potassium fertilizer Fresh weight and dry at a concentration of 2.5 per thousand and 1.5 per 
thousand, a significant increase in concentration compared to other treatments and there is also indicated With 
results (Tavan et al., 2013) Correspond. It is reported Potassium is one of the elements essential for plant growth 
And the existence of sufficient concentration in the environment play an important role in the growth and 
performance of its roots (Mojid et al., 2012). Potassium large role in cell elongation as part of the processes that 
are regulated by Torzhsans. Potassium concentrations are associated with vacuoles (Malkoti and Homaie, 2004). 
Is a close relationship between potassium, meristem tissue growth also strengthened the effect of this element of 
the growth hormone auxin as GA and there This causes elongation of the cells and organs of plants are the result 
of longitudinal growth Shabala, 2003. In a report from (Ramezan poor et al., 2007) As well as the effect of 
potassium on the wheat plant as the plant height increases due to the effect of potassium. In this study it was found 
that the use of nano- potassium concentration of 2.5 per thousand branches and leaves of relativity to other 
treatments increased relative humidity. Safavi (2012) said potassium fertilizers increases the amount of water 
stored in the soil And consequently increase the percentage of relative humidity and freshness plant was under 
drought conditions And far more effective than animal manure to increase the relative humidity was parchment 
leaves of pumpkin. 
 
CONCLUSIONS 
 In the present study showed that foliar application of nano potassium in different concentrations on 
morphological and physiological responses of plant roots and shoots parchment pumpkin transition effects. 
According to the results of this study nano-potassium fertilizer sprayed in concentrations used in this study a 
significant effect on the number of leaves, fresh weight and dry pumpkin medicinal plant established In general it 
can be concluded that, as a complement to fertilizer application and effective technique for improving plant growth 
and power plants by rapid absorption and accelerate the transition element is absorbed by the leaves of different 
elements. Foliar feeding as a means of supplementing different amounts of micronutrients and macronutrients, 
plant hormones, Disease and pest resistance, drought tolerance and increased product quality is improved. The 
reaction depends on the type of plant, the fertilizer consumption, concentration, frequency of application and stage 
of plant growth. 

 
Figure 2. Plant height is influenced by the interaction of fertilizers and drought 
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Figure 3.The relative humidity is influenced by the interaction of fertilizers and drought 
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