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Effect of foliar applications of aqueous solutions of ethepone (2-chloroethyle phosphonic acid) on sex expression in Benincasa 
hispida was studied. The seedlings at two and four leaf stage sprayed seven times with different concentrations of ethephone 
exhibited significant increase in the number of days taken for first staminate, and reduced days taken for pistilate flowering, the 
node position of staminate flowers was enhanced significantly but the reduction in the node position of first pistilate flower 
insignificant. The number of staminate flowers was reduced, number of pistilate flowers was enhanced significantly and the sex-
ratio was significantly altered towards femaleness. The number of fruits/vine treated with lower concentrations of ethephone 
significantly increased, while the increase was insignificant in vines treated with higher concentration. Thus, ethephone is 
effective in enhancing femaleness in ash gourd. 

ethephone, staminate, pistilate, sex-ratio, node position. 

 Globally, the family Cucurbitaceae comprises of 118 al. 2016). Most of studies were performed in cucumber, the 
genera and 825 species (Christenhusz and Byng 2016).  model plant for studying sex expression in Cucurbitaceae. 
Cucubits exhibit following sex forms: Monoecious, However, the effects of ethephone on sex expression and 

yield parameters in ash gourd (Benincasa hispida Cong.) Gynoecious, Androecious, Dioecious, Andromonoecious, 
have not received much attention. Present investigation was Gynomonoecious, Trimonoecious and Hermaphrodite. They 
undertaken to study the effect of foliar application of ethrel or are generally monocious (male and female flowers on the 
ethephone (2-chloroethylphosphonic acid) on sex same plant) in nature except Coccinia and Trichosanthes 
expression and yield parameters in ash gourd (Benincasa which are dioecious. In monocious cucurbits, the male flowers 
hispida Cong.). are much in number and open first and later the female flowers 

appear on lower nodes on main vine. Sex expression in MATERIAL AND METHODS 
cucurbits is influenced by genetic, environmental, and 

Present experiment was conducted on Benincasa hispida hormonal factors. A female to male flower ratios goes on 
(Thunb.) Cong. Var. Ruby in summer seasons during the increasing with the age of the plant. Though the sex expression 
period during 2012 to 2015 in a plot of 120x28 meters at and sex ratio are the varietal characters, they are modified by 
Agricultural Research Station, R.B.S. College, Bichpuri, environment. Lower fertility, high temperature, longer light 
Agra. Seeds were sown in the pits of 25-30 cm depth at a period all induce maleness. 
distance of one meter in a meter wide ten channels of ten Ash gourd (Benincasa hispida Cogn.) a monocious 
meters length in one of the two plots with irrigation channel cucurbit is an important vegetable crop of India. The mature 
between them.  Pits were filled with two kg farm yard manure 

fruits are mostly used by confectioners for sweet (petha) 
and 10 g urea. The seeds were soaked in distilled water for 24 h 

making, a large industry at Agra (Uttar Pradesh), India. It 
before sowing. In each pit 3-4 seeds were sown 2-3 cm deep. 

produces large number of male flowers and a limited number 
The experimental plot was irrigated as and when required.  

of female flowers and a few fruits.
The seedlings at two and four true leaf stage were sprayed 

Both plant regulators (auxins and antiauxins) and seven times at an interval of 24 h with 75, 100 and 125 ppm 
nutrients at proper concentrations also modify sex. Byers et al. aqueous solution of ethephone (2-chloroethyl phosphonic 
(1972) correlated sex expression in cucumber (Cucumis acid). Each treatment was made on 50 seedlings and there was 
sativus L.) and muskmelon (C. melo L.) with endogenous a row consisting of 50 untreated seedlings. Triton X-114 
ethylene production. They observed that the gynoecious (all (0.2%) was used as surfactant. For control, the seedlings were 
female) plants these species produced more ethylene than treated with distilled water containing surfactant. The sprays 
monoecius (male-female) plants. were made to run off stage with 50 ml of each solution. Data on 

Several investigations have shown that phytohormones the number of days taken for the initiation of staminate and 
including 2-chloroethylphosphonic acid (ethephon), an pistilate flowers, their node position and number, and number 
ethylene-releasing compound, have been shown to promote and weight of fruits/treated and control vines were recorded 
femaleness in cucurbits since late 1960s (Iwahori et al. 1969, and statistically analyzed using Analysis of variance 
1970, Rudich et al. 1969) till date (Zdenka et al. 2013, Sure et (ANOVA) to analyze the differences between the treated and 
al. 2013, Baruah and Sarma 2015, Shafeek et al. 2016, Soni et with control plants at p=0.05 (Turner and Thayer 2001). 
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RESUTLS AND DISCUSSION

Days taken for appearance of first staminate flower— 
Table 1 shows that treatments with different concentrations of 
ethephone significantly enhanced the number of days taken 
for the appearance of first staminate flower as compared to 
untreated plants. The first staminate flower in plants treated 
with 75,100 and 125 ppm ethephone appeared in 85±2, 89±3 
and 93±3 days, respectively as compared to 81±1 days taken 
by control plants (Table1). 

The node position of first staminate flower—There 
was no significant change in the node position of first 
staminate flower in plants treated with 75 and 100 ppm (19) as 
compared to that of control plants (18), while the node position 
of first staminate flower was significantly enhanced (22) in the 
plants sprayed with 125 ppm as compared to node position in 
control plants (Table 1).

Days taken for the appearance of first pistilate 
flower—Treatments with ethephone significantly reduced the 
number of days taken for first pistillate flowering. The plants 
sprayed with 75, 100  and 125 ppm ethephone took 90, 87 and 83 
days as compared to 94 days taken by control plants (Table 1). 

The node position of first pistillate flower—The node Fig. 1- Plant treated with 75 ppm ethaphone showing 
position of first female flower in plants treated with 75,100 six young fruits (arrows).

and 125 ppm ethephone was significantly reduced to 23, 21 Sex-ratio—The ratio of staminate and pistillate 
and 20 respectively; while in control plants the node position flowers/treated plants was also reduced significantly due to 
of first pistilate flower was 26. increase in the reduction in the number of staminate flowers 

Number of staminate flowers/vine—All the treatments and increase in the number of pistillate flowers. The sex ratio 
with ethephone (75,100 and 125 ppm) significantly reduced was 6.3:1, 4.3:1 and 4.5:1 in 75, 100 and 125 ppm treated 
the number of staminate flowers/vine (38±5, 35±3 and 32±3 plants respectively (Table 1). Thus, treatments with 100 ppm 
respectively) as compared to 41±6 staminate flowers/vine ethephone are suitable for significantly increasing 
(Table 1). femaleness. 

Number of pistilate flowers/vine—A significant Number of fruits/vine—The plants treated with various 
increase in the number of pistillate flowers/vine was caused by concentrations of ethephone significantly enhanced the 
different treatments of ethephone as compared to control number of fruits/vine as compared to that in untreated plants 
plants producing 3±0.5 female flowers/plant (Table 1). In (Table 1). The number of fruits in plants treated with 75,100 
plants treated with 75, 100 and 125 ppm ethephone there    and 125 ppm was 8.5±0.5, 9.15±0.15 and 7.8±0.25 
were 6±1 (Fig. 1), 8±1 and 7±0.5 pistillate flowers/vine respectively as compared to control plants producing 6.5±0.5 
respectively. fruits/vine (Table 1). 
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Table 1- Effect of different concentrations of ethephone on sex expression in ash gourd.

                        Ethephone (ppm)
Observations    Control

      75      100         125

Staminate flowering (days)      81±1      *85±    *89±3        *93±

Pistilate flowering (days)      94±      *90±      *87±        *83±

Node position staminate flower      18±1      19±1     19±2         22±2

Node position pistilate flower      26±2     *23±2   *21±2       *20±1

No. of staminate flowers/plant      41±6      38±5    35±3        32±3

No. of pistilate flowers/plant     3±0.5     *6±1    *5±1        *4±0.5

Sex ratio (M:F)    13.6:1     *6.3:1    *4.3:1         *4.5:1

Fruits/plant   6.5±0.5     8.5±0.5     9.15±0.15         7.8±0.25

Fruit weight (kg)   3.5±0.5     4.25±0.5     4.0±0.25         3.85±0.5

±Standard deviation; *significantly different from control at p=0.05.



Fruit weight (kg)—The weight of fruits produced in Department of Statistics for statistical analyses and to Dr. S.N. 
treated plants was not significantly different to that those of Chaturvedi, Reader and Head Department of Botany and Dr. 
control plants in spite of increase in the number of fruits in Roshan Singh, Principal, R.B.S. College, Agra for facilities. 
treated plants. The average weight of ten fruits in control 75, 
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