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ABSTRACT: Evidence had accumulated from a number of experiments indicating that plants growth regulators 

levels may modify the sex expression of flowering plants. The effect of foliar application of Ethephon (2-

chloroethylphosphoric acid: 100, 200 and 300 mgl
−1

) and gibberellin (GA3: 25, 50 and 75 mgl
−1

) on growth and 

flowering of medicinal pumpkin (Cucurbita pepo var styriaca) were studied. The plant growth regulators were 

applied on 4 true leaf stages for tree time.  The results of the study showed that, spraying of gibberellin at (25, 50 

and 75 mgl
−1

) during 4 leaf stage hade more significantly effects of vegetative growth and increased the flowering, 

So that enhanced the seed yield and oil seed per hectare than control and Ethephon treatments. Spraying of 

Ethephon at (100, 200 and 300 mgl
−1

), significantly enhanced the yield by increasing the female flower and 

decreased the sex ratio. 
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INTRODUCTION 

 

 Cucurbitaceae is one of the largest families in 

vegetable kingdom consisting on of largest number of 

edible type species. One of the valuable plants in the 

pharmaceutical industry in the most developed 

countries is medicinal pumpkin (Cucurbita pepo var. 

styriaca) that belongs to this family. The grains of 

pumpkin contain medicinal raw materials that are 

used for producing pharmaceutical products such as 

Peponen, Pepostrin and Gronfink to overcome 

prostatic hypertrophy and urinary tract irritation 

(Horvath and Bedo., 1998). The sex expression of 

cucurbita pepo is determined by genetics as well as 

environment (e.g. photoperiod, temperature etc.). 

Change from vegetative growth to generative stages 

is a complex process regulated by many factors, and 

can be influenced by application of plant growth 

regulators. Growth regulators can alter the sex ratio 

and sequence if applied at the two- or four-leaf stage, 

which is the critical stage at which the suppression or 

promotion of either sex is possible (Hossain et al., 

2006). Plant growth regulators are also used to 

control the vegetative growth of plants (Latimer, 

1991). Gibberellins are the most widely used and 

proven growth substances in horticulture. These are 

group of diterpenoid acid, that function as plant 

growth regulators influencing a range of 

developmental processing in stem elongation, 

germination, breaking of dormancy flowering, sex 

expression, enzyme induction and leaf and fruit 

senescence. The application of GA3 at (25 mgl
-1

) and 

NAA at (50 mgl
-1

) stimulated the elongation of main 

vine length in summer squash. Similarly, the 

application of GA3 (25 mgl
-1

) at 2-4 true leaf stage 

resulted in the more vine length as compared to 

control in bottle gourd (Arora et al.1982 & 1985). 

Seed soaking with GA3 550 mgl
-1

 for 12 hours 

increased the number of leaves per plant in 

muskmelon (Ram Ashrey et al. 2001). Pappaiah and 

Muthuswamy (1978) reported that GA3 at 50 and 75 

mgl
-1

 registered the highest shoot length (67.2 and 

85.6 cm) and they also observed the increase in the 

secondary shoot length and markedly increased in the 
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intermodal length in Jasminum auriculatum Vahl. 

Exogenous application of GA3 increased cowpea 

plant height (James and Abraham, 1989), Emongor, 

2007 Meanwhile, GA3 reduced 100 seed weight and 

seed yield of common beans (Williams and de 

Mallorca, 1984). Loreto et al., (2008) reported GA3 

increased the growth characteristic and total 

flowering in jujube. Pankaj et al., (2005) studied the 

effect of plant growth regulators in bottlegourd and 

recorded substantial variation in the number of days 

for first male and female flowers over control and the 

of GA3 at 85 mgl
-1

 showed significant influence on 

days to first male flower (34.7) in bittergourd. The 

earliest (30.63 days) was obtained in control 

(Dostogir et al., 2006). In muskmelon, the seed 

soaking with 400 mgl
-1

 GA3 solution for 24 hours 

showed the earliest fruit maturity followed by GA3 at 

450 mgl
-1

 (Ram Asrey et al., 2001). Ram Asrey et al., 

(2001) studied seed soaking with 400 mgl
-1

 GA3 

solution for 12 hours and showed increase in fruit 

weight in muskmelon. The foliar application of GA3 

(5, 10, 20 mgl
-1

) and MH (50, 100, 200 mgl
-1

) at 2, 4 

and 6 leaf stages resulted in increase in fruit diameter 

of summer cucumber.  Ethephon (2-chloroethyl 

phosphoric acid) is an ethylene-releasing compound, 

and it is widely used as a plant growth regulator 

(Domir and Foy., 1978 ). The effect of the 

application of exogenous gaseous ethylene or 

ethepon solution varies with plant species, chemical 

concentrations, timing and duration of application. 

Ethephon regulates phases of plant growth and 

development by application to various growth sites. 

Vadigeri et al. (2001) reported that the seedlings of 

poinsettee variety of cucumber sprayed with ethrel 

(400 mgl
-1

) at four to six leaf stage significantly 

increased the number of female flowers per plant 

(35.23) and reduced the sex ratio (3.69) compared to 

control (19.8 and 224.5, respectively). Korzeniewska 

and Niemirowiez (1993) reported that ethrel (300 and 

500 mgl
-1

) had little effect on 1000-seed weight and 

Seed germination was not influenced by ethrel in 

Cucurbita maxima. Since very little information is 

available on the effect of growth regulators on 

growth and yield in medicinal pumpkin, the present 

investigation was aimed to find out suitable growth 

regulators for increasing the yield potential and also 

quality in medicinal pumpkin. 

 

MATERIALS AND METHODS 

 

 The present investigation was carried out during 

the spring–summer season of 2011, at Agricultural 

Research Station in Ferdowsi university of Mashhad, 

Iran. The cultivar employed in this experiment was 

Kaki. This experiment was conducted to trellis 

method in three blocks (each block 15.4m
2
) and 

There were seven plots in each block (each plots 2.2 

m
2
) and in each plot were 10 plants. (Distance on the 

stack was 50 centimeters and Spacing on the row was 

40 centimeters).. The experiment was carried out in a 

randomized block design, with three replicates, using 

two growth regulators at three different 

concentrations namely. Concentrations GA3 at three 

levels (25, 50 and 75 mgl
−1

) and of Ethephon at three 

levels (100, 200 and 300 mgl
−1

). Solutions were 

applied at the 4 true leaf stage at 3 times. The control 

was a distilled water spray. Nitrogen, phosphorous 

and potassium at 100kg/ha was applied in the form of 

urea. Nitrogen fertilizer was as the roads About 30 

kg/ha of farmyard manure was thoroughly mixed 

with farms soil. The plants were irrigated when 

required depending on the soil moisture regime. The 

test to determine a significant difference between 

treatments was set at the P < 0.05 level. 

 

Morphological Measurements 

Length of main stem 

 The length of the primary stems was measured 

from ground level (the point of emergence of the 

plant) to the top of the vine on each tagged plant with 

the help of a meter scale and the average length was 

calculated. 

 

Number of nodes on main stem 

 All the nodes appearing on the main stem were 

counted on each tagged plant and the average was 

calculated. 

 

Floral measurements 

Node at which first male and female flower 

appeared on the main stem 

 The node at which the first male and female 

flower appeared on the main stem was recorded on 

each tagged plant and the average was calculated. 

 

Days to first male and female flower appearance 

after sowing 

 The number of days to the appearance after 

sowing of the first male and female flower was 

recorded on each tagged plant and the average was 

calculated. 

 

Sex ratio 
 The sex ratio was recorded as the ratio of 

pistillate to staminate flowers at the flowering, 

counted from the appearance of the first flower until 

the last flower on each tagged plant. 

 

Leaf area 

The leaf area was recorded by leaf area meter.  
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Yield measurements 

Seed yield per hectare 

 The seed yield per hectare was calculated by 

multiplying the seed yield per plant by the total 

number of plants on one hectare. 

 

Oil yield 

 The seed oil was extracted with Solvent Hexane 

by Soxhlet system. 

 

Statistical analysis 

 Experimental design was a randomized complete 

block with four replications. ANOVA was run for the 

variables by MSTATC soft word and means were 

separated by LSD multiple range test at 0.05. 

 

RESULTS AND DISCUSSION 

 

 The result indicated that there were significant 

effects between all treatment on the growth and yield 

characteristics (Table 1). GA3 at all concentration 

(25, 50 and 75 mgl
−1

) increase the plant vegetative 

growth as, No of node/plant, Mean length of node, 

plant  length, % DM leaf and leaf area, significantly 

in compared with the control and Ethephon 

treatments.These results are consistent to ( Hilli., 

2010), (Thomas., 2008). Different concentrations of 

GA3 increased the number of male flower induction. 

GA3 increases the total flowering. Application of 400 

mgl
-1

 GA3 stimulated the number of both pistillate 

and staminate flowers (Khan and Chaudhry., 2006). 

In comparison with the other treatment, sex ratio was 

increased by GA3. These results are consistent to 

(Ulger., 2004), (Thomas., 2008).  Foliar sprays of 

Ethephon )100, 200 and 300 mgl
−1( maximized the 

number of female flower compared with the control 

and GA3, also highest number of female flower was 

observed in Ethephon at 300 mgl
-1

, and the number of 

male flowers was decreased by Ethephon treatments. 

All Ethephon concentrations decreased the sex ratio. 

These results indicated that Ethephon was more 

effective in female flower induction and confirmed 

results of other authors (Thomas., 2008), ( Yongan et 

al., 2002), (Kshirasagar et al., 1995), (Shanmugavelu 

et al., 1973). Different concentrations of Ethephon 

had similar effects on female flower produced 

(Vadigeri et al., 2001). The data on fruit, seed yield, 

and quality are presented in table 1. In the present 

investigation maximum number of fruit per plant 

(1.43), was recorded at (Ethephon 300 mgl
-1

),  1000 

seed weight (145.01 g) and seed yield per fruit(61.98 

g) which recorded at (GA3 50 mgl
-1

). Seed soaking 

with GA3 at (400 mgl
-1

) for 24 hours increased the 

number of fruits and yield in maskmelon (Ram Asrey 

et al., 2001). The foliar application of GA3 (5, 10, 20 

mgl
-1

) at 2, 4 and 6 leaf stages resulted in increase in 

fruit diameter of summer cucumber (Rafeekar et al., 

2002).  Singh and Singh (1984) recorded maximum 

fruit weight, length of fruit, diameter of fruit, number 

of fruits per vine and fruit yield per vine with the 

application of ethrel at two and four leaf stage 

compared to control in cucumber. In watermelon, 

spraying of 250 mgl
-1

 ethrel at two and four leaf stage 

recorded more number of seeds per fruit (422.66) and 

seed weight per fruit (14.72 g) compared to 500 and 

750 mgl
-1

 ethrel and control (Desal et al., 1994). 

 This had proved GA3 influencing a range of 

developmental processing in stem elongation, 

germination, flowering, sex expression, enzyme 

induction and can improve the seedling vigor. 

Applications of GA3 witch have prompted the 

metabolic activities in plants due to enhancing in 

vegetative growth (Sure et al., 2012).

 
Table 1. Effect of Ethephon and GA3 on growth and yield characteristics of (Cucurbita pepo var. styriaca cv. Kaki). 
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Control 20.67 c 4.07 b 84.33c 349.2 b 40.2 c 43.13 a 8.86 b 0.73 ef 133.9 bc 53.51c 

Ethephon (100 mg/L) 19.33 d 3.84 d 74.35 d 348.9 b 42.67 ab 39.67 b 0.24 c 0.86 e 134.8 bc 48.14 e 

Ethephon (200 mg/L) 20 c 4.01 c 79.87 c 350.8 b 43.78 a 40.1 b 0.21 c 1.3 c 135.2 bc 52.13 d 

Ethephon (300 mg/L) 19.67 cd 4.13 b 80.49 c 349.7 b 43.11a 39.67 b 0.15 c 1.43 d 133.5 c 51.17 de 

GA (25mg/L) 22.22 b 5.06 a 112.5 b 385.2 a 40.33 c 33.67 a 11.64 a 1.05 b 141.3 ab 56.17 b 
GA (50mg/L) 22.66 b 5.14 a 115.21a 396.5 a 39.12 d 44.33 a 13.96 a 1.08 a 145.01 a 61.98 a 

GA (75mg/L) 23.33 a 5.11 a 119.37 a 393.3 a 39.67 cd 44.47 a 15.21 a 1.03 ab 143.5 a 55.29 b 

       Mean with same letters in each column has no significant difference in (p≤ 0.0)

  

 The first female and male flowering nodes were 

significantly influenced by Ethephon treatment (fig 1: 

(A) and (B)). Sprayed ethrel (100, 200 and 300 mgl
-1

) 

at four leaf stage had increased the position of node 

having first male flower (B) and decreased the 

position of node having the first female flower, 

compared to control and GA3 (A). These results are 

consistent to (Arora et al., 1985) (Sidhu et al., 1981) 
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(Gedam et al., 1998). Application ethephon hormone 

can effects on sex ratio and increased number of 

pistillate flowers and fruit set percentage.

  

 
                                   (A)                                                               (B)  
Figure 1. Effect of different concentrations of Ethephon and GA3 on first male (A) and female (B) flowers nodes position of (Cucurbita  pepo  var. styriaca  
cv. Kaki) 

 

 

 The different levels of GA3 significantly affected on 

seed yield compared to the control and Ethephon (fig 1). 

The maximum total seed yield (1700.25 kg/ha) was found 

at 50 mg l
-1

 GA3 treated plants, while the minimum 

(425.65 kg/ha) was found in control. Plants which treated 

with GA3 have a higher leaf area, and vegetative growth 

and can enhance the photosynthesis, and it can be very 

effective on finally yield. This result is in conformied with 

the results of (Bano and khokhar., 2009), (Biradar., 2008) 

in their study. The application of GA3 (10 mgl
-1

) at 2, 4 

and 6 leaf stages increased the fruit yield per hectare in 

muskmelon (Randhawa and Kirtisingh, 1973). Foliar 

sprays of Ethephon at )100, 200 and 300 mgl
−1( increased 

seed yield compared with the control. Application of 

Ethephon at (100 and 200 mgl
-1

) in cucumber increased 

the yield significantly in compared with control (Thappa., 

2011).

 
                                       (A)                                                                  (B)  

Figure 2. Effect of different levels of Ethephon and GA3 on seed yield/ha (A) and number of seed/ fruit on (Cucurbita  pepo  var. styriaca cv. Kaki) 

 

 

 The result indicated that foliar application of GA3 at 

(50 mgl
−1

) enhanced oils yield (663.85 kg/ha), (Fig 3: (B)), 

and seed oil Percent to (%37.28), (Fig 3 :( A)). Many 

researches have proven gibberellin is associated in 

increasing the protein and vitamin and oil. The result was 

consistent to (sedghi et al., 2008). Kaya et al, (2010) 

reported that protein content was highly affected by 

sowing late and GA3 treatments. GA3 at (300 mgl
-1

) 

enhanced the volatile oil content and yield in Lavender 

(Pouraghdam. et al., 2011). GA3 effectively increased 

yield and oil in Ocimum basilicum (Shukla & Farooqi, 

1990). Number of seed/fruit were obtained by GA3 at (50 

and 75 mgl
-1

), increase in seed yield /fruit affected by 
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number of seed/fruit and that caused increasing total seed 

yield/ha. 

 

 

  

 
                                    (A)                                                                         (B)   

Figure 3. Effect of different concentrations of Ethephon and GA3 on %seed oil (A), oil yield/ha (B) on (Cucurbita  pepo  var. styriaca  cv. Kaki) 
 

 

CONCLUSION 

 

 However, the results of this study indicated that 

vegetative growth and flowering characteristics, sex ratio, 

fruit yield and seed oils yield kg/, were significantly 

affected by foliar application of GA3 at (50 mgl−1) 

treatment. This treatment also gave the best economic 

result. 
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