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ABSTRACT 
 This experiment was carried out at the Vegetable field, College of 

Agriculture, Dohuk University during the spring growing season of 2006, to 

study the response of two summer squash cultivars namely local variety 

(Mullah Ahmed) and Opal type- HED 103, to four concentrations of potassium 

(0.0, 0.5, 1.0, 1.5) gl-1 and Indole Acetic Acid (IAA) at concentrations of (0.0, 

100, 200, 300) mg l-1 in terms of vegetative growth and flowering 

characteristics, yield and its components. Treatments of Potassium were 

applied at tow stages; the first was at the beginning of the female flowering and 

the second was after tow weeks from the first one. Whereas, IAA was sprayed 

at (3-4) true leaf stage (after 21 days) from planting until run- off point for one 

time. Treatments were arranged in an experiment within split plots in a factorial 

Randomized Complete Block Design RCBD. The cultivars were considered as 

the main plots and the interactions between Potassium and IAA concentrations 

were arranged in the subplots with three replicates for each treatment. The 

results revealed that the local cultivar was superior over the hybrid cultivar in 

plant height and no. of branches per plant. Application of potassium caused a 

significant increase in traits of plant height, number of branches at 

concentration of 1.0 g l-1. IAA also significantly increased plant height, no. of 

branches. The interaction among treatments exhibited significant effect on 

vegetative growth characteristics. On the other hand, the two cultivars did not 

exhibit any effect on sex ratio and yield characteristics. Whereas, Potassium at 

1.0 gl-1 highly increased the no. of fruits per plant, average fruit weight, and 

total yield. Hence, spraying with  IAA at conc. of 300 mg l-1 gave a significant 

increase in the no. no. of fruits plant-1, fruit weight and total yield. Spraying  

Plants of local cultivar with potassium at conc. 1.0 g K l-1 with 200 mg IAA l-1 

resulted in the greatest significant increase in fruit weight and total yield of 

fruits. 

Introduction 

Summer squash (Cucurbita pepo L.) is one of the most important 

Cucurbitaceae crops. This importance comes from utilizing it as a food for 

human, in addition to several medical purposes (Majeed and Mahmoud, 1988). 

Nutrient elements play an important role in fruit setting. Iraqi soils are 

characterized with high content of calcium carbonate and approximately 

alkaline PH (Abuthahi and Younis, 1988) which is lead to more difficulty in 
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realization of some nutrient elements from the soil as potassium, thereby 

available potassium becomes insufficient for plant growth .Summer squash 

plant is a big herbaceous, and considered to be sensitive potassium deficiency 

(AL-Sahaf, 1989). So application of adequate amount of this element results in 

a greater crop production with better quality. 

Growth regulators are regarded as one of the most important 

treatments, used nowadays in agriculture, which in most cases modify the 

plant growth and the subsequent fruiting.  They are applied to stimulate seed 

germination, vegetative growth, flowering and fruiting in some vegetable crops 

such as Gibberellin and Auxin. Available reports emphasize that better yield 

can be achieved by using various levels of growth regulators (Abdul & Saleh, 

1983). 

Juan et al. (1999) observed that treating cucumber plants with three 

rates of K in the form K2SO4 0.075, 0.15 and 0.30 K mg ml-1 in which the rate 

0.15 mg ml-1 gave the highest commercial yield in plants. AL-Jebory (2001) in 

his study involving spraying different concentrations of K2O (0.0, 2.5 and 5.0) 

g.l-1 in some genotypes of summer squash, he noticed that high level 5g.l-1 

resulted in lower leaf P content, and highest N and K rates in the leaves of the 

different genotypes, while vegetative growth traits were not affected 

significantly by potassium treatment. Grazia et al. (2003) carried out a study to 

investigate the effect of different (N-P-K) concentrations (50:50:0, 50:50:50 & 

50:50:100) kg N-P-K ha-1 on summer squash plants. They found a high 

number of female flowers for the relations containing potassium (50:50:50 & 

50:50:100) in comparison with the interactions free from K element (50:50:0).  

Manacini (1999) reported that spraying summer squash cultivated in the 

greenhouse with Ethephon at concentrations 100 and 400 mg.l-1 when plant 

produced by 3-4 true leaf and 1000 mg.l-1 of IAA at the commencement of 

flowers appearance. He found that both Ethephon and IAA substantially 

improved fruit quality and yield. 

Jalall (2000) carried out  a study to know the effect of (GA3, IAA and IBA) at 

concentration of 50, 100 and 200 mgl-1 on summer squash and cucumber 

plants, growth regulators generally increased vegetative growth traits and the 

amount of total yield was increased significantly by application of IAA and IBA 

at 50, 100 mg l-1 for both crops . Shawket (2005) noticed that spraying summer 

squash plants with IAA at concentrations of 100 and 200 mgl-1 at 3-4 true leaf 

stage increased fruit number, plant yield and total yield per unit area as 

compared with control plants. 

The objectives of this study were to improve the yield of summer squash 

by increasing sex ratio, in addition to modify plant growth toward better 

production and quality. 

Materials and Methods 

The experiment was conducted at the Vegetable Research Farm, 

College of Agriculture, University of Dohuk, Iraq, during spring season of 2006. 

Four concentrations of K were used in the experiment 0.0, 0.5, 1.0 and 1.5 g.l -1
 

as K2SO4, whereas, IAA sprayed at concentrations 0.0, 100, 200 and 300 mg.l -

1. They were sprayed on the 3rd May at stage of 3-4 true leaves for one time 
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after 21 days from seed sowing until run-off point (Saleh, 1978). Potassium 

concentrations were sprayed two times in the form of K2SO4. The first dose 

was done at female flowering on 21st May and the second dose was after two 

weeks from the first spraying. The experiment involved the effect of two 

cultivars namely Mullah Ahmed (No. 1) and Opal type-HED103 (No. 2), four 

concentrations of each K & IAA as previously mentioned. Therefore, 32 

treatments were involved in this study (2x4x4=32) were implicated in a Split 

Plots system within a Factorial Randomized Complete Block Design (F-RCBD). 

Each treatment was replicated three times and each replicate was represented 

by two ridges, each ridge (4 x 2.25 m) of 12 plants, with 35cm intra plant 

spaces. Comparison among averages was done by using Duncan's Multiple 

Range Test at 5% to verify the differences between means of treatments ( Al- 

Rawi and Khalaf- Allah , 2000 ) . Other agricultural practices  were similarly 

carried out to each experimental unit as followed by farmers in the area. 

Random sample of the studied soil were taken before starting the research 

from every site at a depth of approximately (30cm) to study the necessary 

analysis of physical and chemical characteristics of the soil (Page et al., 1982), 

the results of the analysis are shown in Table (1). 

Table 1. Some physical and chemical properties of the studied soil in the field 

Characteristics Measuring units 2004 

Volumetric distribution of soil separate 

Sand Percentage (%) 3.40 

Silt Percentage (%) 55.000 

Clay Percentage (%) 41.600 

Texture  Silty clay 

Available nutrient content 

Total-N Percentage (%) 0.200 

Available 

phosphorus 

ppm 8.900 

Available potassium Mmol.l-1 0.195 

Organic matter Percentage (%) 1.180 

pH 1:1 in peste 7.660 

Electrical 

Conductivity 

dsm-1 0.322 
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Experimental Measurements : 

Five plants were selected randomly from each experimental unit to 

measure: 

a. Vegetative Growth Characteristics : 

Plant Height (cm) : Plant heights were measured from the contact point 

between the stem and soil surface to the growing point of the main stem in 

each plant of the experimental unit at the end of the season. 

Number of Branches/plant . 

b. Flowering characteristics : 

 

Sex Ratio : It was calculated according to the following equation : 

No. of female flowers 
Sex ratio = 

No. of male flowers 

c. Yield Measurements : Fruits were harvested three times a week, then the 

following parameters were measured : 

Number of Fruits Plant-1 : Number of fruits per plant was counted from each 

experimental unit, starting from the commence of harvesting and lasted to the 

end of the growing season (20 harvests) and calculated according to the 

following equation : 

                                                            

Total fruit number experimental unit-1 
number of Fruits plant-1 =      

Plant number in each experimental unit 

Fruit weight (g) : 

Total Yield (tha-1) : The rate of the total yield was measured by estimating the 

yield of the plants for each experimental unit and then converted into the yield 

per hectar. 

 

Results and Discussion 

Effect of Cultivars, Potassium and IAA on the Vegetative Growth: 

Plant Height (cm) : 

 The obtained results (table, 2) revealed that Mullah-Ahmed cv. (1) was 

significantly dominated over Hybrid Opal cv. (2) in plant height. Potassium- 

treated squashes highly exceeded untreated plants, especially 1mg.l -1 which 

showed the highest plant height (64.17 cm), in relation to untreated (55.16 cm). 

Spraying squash plants with   100, 200 mg.l-1 IAA significantly increased the 

plant height particularly 200 mg.l-1 rate (61.25 cm), as compared to check 

treatment (55.77 cm).  

As for the interaction between cultivars, potassium and IAA, the 

interaction between cultivar 1 with 1.0 g.l-1 K and 100 mg.l-1 IAA showed a 

significant effect on the plant height of summer squash measured (71.17 cm).  

Number of Branches Plant-1  : 

Data in table (3) shows that there was no significant differences 

between its two cultivars as in the number of branches. The effect of potassium 
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in all concentrations of 0.5, 1.0 and 1.5 g.l-1 caused a significant increase in 

the number of branches, especially at 1.0 g.l-1 as compared with the control 

treatment. Spraying with (100, 200) mg.l-1 of IAA had a significant increase in 

the number of branches, especially at 100 mg.l-1 which produced the highest 

number (3.14) with an increase of (23.14%) as compared with the control 

treatment. 

Table 2. Effect of cultivars, potassium, IAA and their interactions on plant height 
(cm) . 

Cultivar 
Potassium 

(g .l-1) 

IAA (mg.l-1) Effect of 

K 

Effect of 

cultivar 0 100 200 300 

1 

0.0 53.60 f-k 59.00 c-k 56.17 e-k 60.50 b-j 
55.16 c 

61.31a  
0.5 67.50 a-d 63.83 a-f 62.17 a-i 53.17 g-k 

1.0 62.30 a-i 71.17 a 70.00 ab 68.33 a-c 
59.10 b 

1.5 57.33 d-k 59.17 c-k 62.72 a-h 54.00 f-k 

2 

0.0 50.17 k 54.10 f-k 55.27 f-k 52.50 h-k 
64.17 a  

56.15 b 

 

0.5 52.67 h-k 57.67 d-k 63.17 a-g 52.67 h-k 

1.0 52.23 i-k 59.83 b-k 66.17 a-e 63.33 a-g 
56.48 bc 

1.5 50.33 jk 59.00 c-k 54.30 f-k 55.00 f-k 

   Effect of IAA 55.77 c 60.47 ab 61.25 a 57.44 bc 

* Means followed by the same letter within a column do not differ significantly 

(α=0.05). 

 
Table 3. Effect of cultivars, potassium, IAA and their interactions on number of 

branches/plant . 

Cultivar 
Potassium 

(g .l-1) 

IAA (mg.l-1) Effect 

of K 

Effect of 

cultivar 0 100 200 300 

1 

0.0 2.17 f-h 2.83 c-g 2.23 f-h 2.83 c-g 
2.37 b 

2.91 a 
0.5 2.67 d-h 3.50 a-d 3.17 a-f 2.50 d-h 

1.0 2.70 d-h 3.15 a-f 2.33 e-h 4.17 a 
2.89 a 

1.5 2.67 d-h 3.33 a-e 3.83 a-c 2.50 d-h 

2 

0.0 1.70 h 2.67 d-h 2.73 d-g 1.83 gh 
3.18 a 

2.82 a 
0.5 2.60 d-h 2.83 c-g 2.64 d-h 3.17 a-f 

1.0 2.57 d-h 3.83 a-c 4.00 ab 2.70 d-h 
3.02 a 

1.5 3.30 a-e 3.00 b-f 2.67 d-h 2.83 c-g 

Effect of IAA 2.55 b 3.14 a 2.95 a 2.82 ab 

Means followed by the same letter within a column do not differ significantly 

(α=0.05). 

With regard to the effect of interaction between cultivars, potassium and 

IAA on the number of branches, the data reveal a significant effect resulted 

from the interaction between Mullah-Ahmed cv. 1, 1.0 g.l-1 K and 300 mg.l-1 of 

IAA which gave a higher number of branches (4.17).  
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It was observed from the above mentioned results in tables (2 and 3) 

that the local variety (Mullah-Ahmed cv.) was better than the hybrid variety 

(Opal type-HED103) in plant height and no. of branches traits, especially plant 

height. The reason behind that may be due to the genetic factors of Mullah-

Ahmed cv. Which cultivated in the Northern Iraq for a long time acquiring 

adaptation to the environmental conditions of this region more than the hybrid 

variety. Thus potassium has revealed as  observed from the mentioned tables 

a significant increase on the vegetative growth expressed by plant height, 

number of branches, especially at concentration of (1.0 g K.l -1). These results 

support the findings of AL-Mukhtar et al. (1988) who confirmed that application 

of potassium increased different components of squash vegetative growth. The 

reason behind this may be interpreted to the physiological role of potassium in 

stimulating enzymes responsible for carbohydrate synthesis and energy 

production. In addition to protein synthesis, it is considered as the main carrier 

of NO3
- from the root through xylem to the leaves (source of food 

manufacturing) after replacing NO3
- in HCO3

- resulted from analysis of Malete 

(Lips et al., 1971). In addition to potassium role in activation of Nitrate 

reduction inside the plant to produce Ammonia then to Amino Acids (AL-Sahaf, 

1989) associate with each other to form proteins, the physiological and 

nutritional state of plant will improve. Hence, potassium was found to be a 

regulator in closing and opening stomata (Humble & Raschke, 1971). 

Concerning the effect of IAA, it is clear from tables (1 and 2) that 

significant increases occurred in plant height, number of branches. These 

results are in agreement with findings of (Jalal, 2000) in which application of 

IAA significantly increased plant height, number of branches/plant, number of 

leaves in squash and cucumber plants. The reason might be attributed to 

increasing photo-oxidation of endogenous auxins (i.e. IAA) which finally led to 

increase plant elongation, (Devlin, 1975), or might be due to the decomposition 

of adding exogenous IAA at final stages of plant age by enzymatic or 

irradiation way causing deficiency of endogenous auxin.  

Many studies mentioned that IAA plays an important physiological role 

in increasing the division and elongation of cells. Moreover it increased the 

permeability of the cell wall which would allow greater amount of water and 

dissolved materials to enter the cell (Heyn, 1931) which increased cell size. 

There is a general role that low concentrations of auxin promote the plant 

growth, whereas high concentrations inhibit plant growth and the optimum 

concentration depends on the types of plant and tissue (Weaver, 1972). There 

is another opinion that auxin may control the type of enzyme present in the 

cell. Thimman (1969) supposed that auxin affect on the activation of the 

nucleic acid (RNA) messenger type which caused or promoted formation of 

specialized enzymes resulting in cell enlargement. It was found in many crops 

that auxin stimulated and accelerated formation of RNA & protein (Sacher and 
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Salmine, 1969; Soleimane et al., 1970). There is a relationship between 

synthesis of nitrogen and carbohydrates and the factors affect on increasing 

nitrogen content and deficiency of carbohydrate content that lead to promote 

stem elongation in treated plants with auxin (Ito and Saito, 1960). 

On the other hand, it is possibly applicable that IAA (auxin) in general 

comprises increasing vegetative growths which reflect in increasing plant size, 

number of branches, number of flowers/plant and finally lead to high number of 

fruits and yield. 

Effect of Cultivars, K and IAA on Flowering Characteristics :  
Sex Ratio : 

It is obvious from table (4) that cultivars and spraying with potassium 

revealed nonsignificant effects on sex ratio. Whereas, treatment with IAA at 

concentrations of 200, 300 mg.l-1 caused significant increases in the sex ratio 

as compared with the control treatment.  

Concerning the effect of the interaction between three factors, cultivar 1 

with 1.0 g.l-1 K and 200 mg.l-1 IAA exhibited the highest sex ratio (0.861). 

Table 4. Effect of cultivars, potassium, IAA and their interactions on sex ratio 

Cultivar 
Potassium 

(g.l-1) 

IAA (mg.l-1) Effect of 

K 

Effect of 

cultivar 0 100 200 300 

1 

0.0 0.535 cd 0.631 a-d 0.720 a-d 0.760 a-d 
0.669 a 

0.725 a 
0.5 0.708 a-d 0.759 a-d 0.764 a-d 0.838 ab 

1.0 0.583 a-d 0.805 a-c 0.861 a 0.807 a-c 
0.759 a 

1.5 0.783 a-c 0.681 a-d 0.662 a-d 0.699 a-d 

2 

0.0 0.569 b-d 0.702 a-d 0.722 a-d 0.720 a-d 0.737 a 

 
0.695 a 

0.5 0.765 a-d 0.660 a-d 0.819 a-c 0.755 a-d 

1.0 0.667 a-d 0.698 a-d 0.747 a-d 0.726 a-d 
0.676 a 

1.5 0.490 d 0.717 a-d 0.720 a-d 0.654 a-d 

Effect of IAA 0.637 b 0.707 ab 0.752 a 0.744 a 

* Means followed by the same letter within a column do not differ significantly 

(α=0.05). 

The nonsignificant increase in the sex ratio by application of potassium 

agree  with the results of (AL-Jebory, 2001; Grazia et al., 2003) that potassium 

minimized male flowers and increased female flowers in squash plant . Hence, 

it is obvious from the same table , that IAA increased the number of female 

flowers and reduced male flowers. In other words it increased the value of sex 

ratio. In this respect, (Manacini, 1999; Jalal, 2000) in squash, cucumber and 

watermelon plants found similar observations. The possible interpretation of 

these results could be attributed to formation of compounds acting as anti-

gibberellin (Abdul and Mohammed, 1986). Also it could be concluded that lack 

of GA3 level increased the number of female flowers on the account of male 

flowers. In addition to the influence of IAA on the ratio of sex expression, there 
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is a relation between the flowers arrangement change and the changes of 

auxin, nitrogen and carbohydrate in the plant which will eventually increase the 

number of female flowers and that will lead to a positive effect of the number of 

fruit setting (Manacini, 1999). Or the reason behind that may be interpreted 

that squash monoecious plants contain endogenous gibberellins-like 

substances more than gynecious plant. Whereas, the plants that have male 

and complete flowers (andromonoecious) contain auxins extract more than the 

hermaphrodite plants (Iwahori et al., 1969). Therefore, the values of sex 

expression in squash plant can be regulated through the balance between 

endogenous gibberellins and auxins, since in the case of high GA content, the 

plant will produce male flowers and this idea can be supported by the fact that 

the growth retardant (Allyitrmethyl ammonium bromide) which reduces the 

endogenous GA content can modify the sex expression toward femaleness. It 

was found that auxins can affect through releasing ethylene, and therefore, 

ethylene causes reversal effects to those occurred by GA in different plant 

systems (Iwahori, et al., 1970). 

Generally and practically, IAA can be used to alter the sex ratio of 

cucurbitaceae plants, so it can be directly effective on the yield quantity. 

Effect of Cultivars, Potassium and IAA on the Yield and Yield Components 

Number of Fruits Plant-1 : 

Table (5) shows the effect of cultivars, potassium, IAA and their 

interactions on the number of fruits per plants. It could be noticed that there 

was no significant differences between the two cultivars. On the other hand, 

treatment with potassium at concentration 1.0 g.l-1 caused a significant 

increase in the number of fruits per plant as compared with untreated plants 

accounted 19.15 fruits with an increase of 12.25%. As for the effect of IAA, an 

increase was observed in the number of fruits, especially at high concentration 

300 mg.l-1 where the number was 18.89 with an increase of 11.18% as 

compared with the control treatment.  

Concerning the effect of the interaction between three factors, it was 

significant on the number of fruits per plant. The best interaction was found 

between cultivar (2) with 0.5 g.l-1 K and 300 mg.l-1 IAA resulting in 20.44 fruits 

per plant. 

Fruit weight (g) :  

It can be observed from table (6) that cultivars does not have any 

significant differences on the fruit weight. Regarding the effect of potassium 

treatment, there was a significant effect in increasing the weight of fruit at 

concentration 1.0 g K L-1 as compared with the control `treatment. But the 

differences between concentrations of potassium (0.5, 1.0) g L-1 were not 

significant which produced fruit weights 181.54, 186.56 g respectively with an 

increase (6.23%, 9.17%) as compared with the control. The effect of spraying 
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with IAA at concentration of 300 mg L-1 caused a significant increase in fruit 

weight in comparison with the control treatment. 

As for the triple interaction, the best interaction occurred among cultivar 

1 with 1.0 g L-1 K and 200 mg L-1 IAA giving (200.35 g) of fruit weight. 

Table 5. Effect of cultivars, potassium, IAA and their interactions on  number of 
fruits per plant. 

Cultivar 
Potassium 

(g.l-1) 

IAA (mg.l-1) Effect 
of K 

Effect of 
cultivar 0 100 200 300 

1 

0.0 16.33 b-d 17.60 a-d 17.67 a-d 17.67 a-d 
17.06 b 

18.30 a 
0.5 18.45 a-d 20.33 a 18.00 a-d 16.55 b-d 

1.0 16.78 a-d 20.42 a 19.53 a-c 20.00 ab 
18.12 ab 

1.5 19.89 ab 17.67 a-d 16.00 cd 19.89 ab 

2 

0.0 15.22 d 17.00 a-d 17.00 a-d 18.00 a-d 
19.15 a 

17.93 a 
0.5 15.00 d 17.67 a-d 18.56 a-d 20.45 a 

1.0 17.00 a-d 19.00 a-c 20.44 a 20.00 ab 
18.12 ab 

1.5 17.22 a-d 16.33 b-d 19.44 a-c 18.56 a-d 

Effect of IAA 16.99b 18.25 ab 18.33 a 18.89 a 

Means followed by the same letter within a column do not differ significantly 

(α=0.05). 

Total Yield *(tha-1) : 
Table (7) reveals that cultivars had no significant differences on the total 

yield of summer squash plants. Regarding the effect of spraying with 
potassium, it increased the total yield at concentration 1.0 g.l -1 resulting in 41.6 
tha-1 with an increase of 19.95%. For the effect of IAA, table (7) shows that 
there was an increase in the total yield of summer squash by increasing 
concentrations of IAA. The greatest total yield per hectar occurred at 200, 300 
mg.l-1 measured 38.12 and 40.82 tha-1  respectively. 

As for the interaction between each two factors, the superior interaction 
was between cultivar 2 with 1.0 g.l-1 K (41.67 tha-1). Whereas, the maximum 
interaction between cultivar and IAA occurred between cultivar 2 with 300 mg.l-
1 (41.74 tha-1). The best interaction between K and IAA was existed (44.80 tha-

1) between 1.0 g.l-1 K and 200 mg.l-1 IAA. 

Table 6. Effect of cultivars , potassium, IAA and their interactions on 
average weight of fruit (g). 

Cultivar 
Potassium 

(g.1-1) 

IAA(m .1-1 ) Effect of 
K 

Effect 
of 

cultivar 0 100 200 300 

1 

0.0 160.80c
d 

183.41 a-
d 

156.86 d 181.64a-d 
170.88 b 

176.91 
a 

0.5 163.77b-
d 

191.66a-c 180.70a-
d 

197.20 a 

1.0 183.74a-
d 

179.91a-d 200.35 a 186.OOa-d 
181.54ab 

1.5 170.31 
a-d 

154.98 d 168.06a-d 171.16a-d 

2 

0.0 168.SSa
-d 

159.48cd 176.20a-d 180:13a-d 
186.56 a 

178.75 
a 

0.5 177.OO
a-d 

185.82a-d 170.44a-d 185.74a-d 

1.0 183.95a-
d 

187.57a-d 183.56a-d 187.44a-d 
172.32 b 

1.5 161.21 
cd 

195.70 ab 172.89a-d 184.27a-d 

Effect of IAA 171.17 b r179.82 
ab 

176.13 ab 184.20 a  
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 Means followed by the same letter within a column do not differ 
significantly(a=0.05). 

Table 7. Effect of cultivars, potassium, IAA and their interactions on the total yield 
(ton/hectar). 

Cultivar 
Potassium 

(g.l-1) 

IAA (mg.l-1) Effect of 

K 

Effect of 

cultivar 0 100 200 300 

1 

0.0 31.00gh 37.28 a-h 32.52 f-h 37.48 a-h 
34.66 b 

37.36

a 

0.5 34.64 d-h 36.40 b-h 37.56 a-h 39.40 a-g 

1.0 36.16 b-h 41.60 a-e 45.60 a 42.80 a-d 
37.54 b 

1.5 39.96 a-f 31.68 f-h 33.68 e-h 39.92 a-f 

2 

0.0 30.08 h 35.60 c-h 35.16 d-h 38.16 a-h 
41.60 a 

37.90 

a 

0.5 31.16 gh 38.56 a-h 37.08 b-h 44.80 ab 

1.0 36.68 b-h 42.00 a-e 44.00 a-c 44.00 a-c 
36.79 b 

1.5 32.56 f-h 37.12 a-h 39.44 a-g 40.00 a-f 

Effect of IAA 34.03 c 37.56 b 38.12 ab 40.82 a 

 

Cultivar 
potassium 

0.0 0.5 1.0 1.5 

1 34.57 b 37.00 b 41.54 a 36.31 b 

2 34.75 b 37.90 ab 41.67 a 37.28 ab 

 

Cultivar 
IAA 

0 100 200 300 

1 35.44 cd 36.74 b-d 37.34 a-c 39.90 ab 

2 32.62 d 38.32 a-c 38.92 a-c 41.74 a 

 

potassium 
IAA 

0 100 200 300 

0.0 30.54 f 36.44 c-f 33.84 ef 37.82 b-e 

0.5 32.90 ef 37.48 b-e 37.32 b-e 42.10 a-c 

1.0 36.42 c-f 41.80 a-c 44.80 a 43.40 ab 

1.5 36.26 c-f 34.40 d-f 36.56 c-f 39.96 a-d 

* Means followed by the same letter within a column do not differ significantly 

(α=0.05). 
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It was noticed from table (5, 6 and 7) that the differences between the 
two cultivars were not significant in the properties stated in the above 
mentioned tables, but the local cultivar (Mullah- Ahmed cv.) was superior over 
the hybrid cultivar in no. of female flowers/plant, sex ratio and no. of 
fruits/plant. While the hybrid cultivar was the best in fruit weight and total yield. 
The reason of this interpreted to the genetic factors and different responses to 
the environmental conditions. 

 
As for effect of potassium, It was noticed from tables (5, 6 & 7) that 

treating squash plants with 1.0 g.l-1 K was significantly superior over the 
remnant levels of potassium in number of fruit, average weight of fruit, and the 
total yield in comparison with the untreated plants. The reason of this might be 
interpreted that plants during flowering and fruit setting stages are in critical 
demand of their physiological activation which require high amount of 
potassium to perform the biological operations and to do this plants require to 
absorb high quantities of potassium from the soil, as the available potassium is 
not enough. Hence the average changing of non - exchangeable potassium to 
available form in the soil solution is not restricted with its average absorption by 
the plant, so it leads to exhibit the symptoms of the element deficiency on the 
plant, so spraying with K resulting in replacing this deficiency of K in the soil 
which accompanied with achieving the biological operations favourably which 
help in increasing number of fruits, average fruit weight (Table 5,6) and total 
yield. In addition, potassium had an active effect in producing more female 
flowers which positively reflected on the previously mentioned characteristics. 
These results confirm with those of (AL-Mukhtar et al., 1988; AL-Jebory, 2001; 
Grazia et al., 2003) in summer squash plants and (Watcharasak and 
Thammasak, 2005) in cucumber plants. They mentioned that potassium 
concentrations increased number of fruits, average fruit weight, and the total 
yield. 

 
It was also revealed that spraying squash plants with IAA had 

significantly increased number of fruits, average fruit weight, in addition to the 
total yield. These results correspond with those of (Manacini, 1999; Jalal, 2000; 
Shawket, 2005) in squash and cucumber plant. This may be attributed that IAA 
had a positive effect on the number of female flowers, fruit setting, number of 
fruits/plant-1 and average weight of fruit which reflected eventually on 
increasing the total yield plant-1 of fruits . 
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 تأثير الرش بالبوتاسيوم وأندول حامض الخليك في نمو وحاصل صنفي من القرع

(Cucurbita  pepo L.) 
 

 غربت حسن محمد * عبد الجبار إسماعيل مرعي 
 كلية الزراعة / جامعة دهوك  كلية الزراعة والغابات/ جامعة الموصل 

 العراق العراق
 

 الخلاصة 
فرري حقررل الختررروات التررابي إلررر كليررة الزراعررة/ جامعررة دهرروك خررلال الموسررم الربيعرري لعررام  أجرررا البحرر  

( غررم/ لتررر وأنرردول 0.0، 0.0، 0.0، 0.0، بهرردد دراسررة تررأثير أربعررة تراكيررز مختلفررة لكررل مررن البوتاسرريوم  6002
الحاصررل  ( ملغرم/ لترر فري بعرض صرفات النمرو الختررا، الزهررا،IAA  0.0  ،000 ،600 ،000حرامض الخليرك 

 Opal type- HEDوالصفات النوعية لصرنفين مرن عررع الكوسرة المحلري  مرلا أحمرد( والصرند الهجرين المسرتورد  
. تم رش النباتات بالبوتاسيوم علر مرحلتين الأولرر فري بدايرة التزهيرر الأنثروا والثانيرة بعرد أسربوعين مرن الر رة  (103

( يومرا مرن زراعرة البرلور لدرجرة 60أوراق حقيقية بعرد  4-0حلرة الأولر، أما أندول حامض الخليك فقد تم ر ر  فري مر
فري تصرميم القعاعرات الع روا ية نظرام القعري المن رق البلل التام ولمرة واحدة. نظمت المعاملات في تجربة عاملية داخرل 

دول والتوافرق برين تراكيرز البوتاسريوم وأنر Main plotsحي  وترعت الأصرناد فري القعري الر يسرية  RCBDالكاملة 
وبثلا  مكررات. أظهرت النتا ج بأن الصند المحلري كران متفوعرا  فري  Sub plots حامض الخليك في القعي الثانوية 

صررفتي عررول النبررات وعرردد الأفرع/النبررات، وادب الرررش بالبوتاسرريوم الررر زيررادة معنويررة فرري صررفات عررول النبررات وعرردد 
الخليك سبب زيادة معنويرة فري عرول النبرات وعردد الأفررع.  / لتر. وكللك اندول حامض K غم 0.0الأفرع عند التركيز 

كمرا اظهرررت معراملات التررداخل زيرادة معنويررة فرري صرفات النمررو الختررا. وبينررت النتررا ج ان كرلا الصررنفين لرم يكررن لهررا 
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ي غرم/ لترر سربب زيرادة عاليرة فر 1.0تأثيرا معنويا في صفات النسبة الجنسية والحاصرل. فري حرين ان البوتاسريوم بتركيرز 
 000صفات عدد الثمرار/ نبرات، معردل وزن الثمررة والحاصرل الكلري. كرللك فرأن الررش بانردول حرامض الخليرك بتركيرز 

اععر زيادة معنوية في عدد الثمار /نبرات ووزن الثمررة والحاصرل الكلري. ان نباترات الصرند المحلري المعاملرة  ملغم/ لتر
نتج عنها اكبر زيرادة معنويرة فري معردل وزن الثمررة والحاصرل  / لترIAAمغلم  600غم/لتر مي 0.0بالبوتاسيوم بتركيز 

 الكلي للثمار. 
 
 
 
 

 
 

 *جزء من رسالة ماجستير للباح  الثاني .
 
 
 
 
 
 
  


