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Combined effect of various concentrations of ethrel or ethephon (2-chloroethyl phosphonic acid) and morphactin (derivative of 
fluorene-9-carboxylic) on days taken to first staminate and pistillate flowering, their node position and number, sex ratio, 
number and weight of fruits in ash gourd (Benincasa hispida Cong.) was observed. All the combinations of ethrel and 
morphactin significantly enhanced number of days taken for staminate flowering. However, there was insignificant reduction 
in the days taken for pistillate flowering. Node position of first staminate flower was insignificantly increased, while that of first 
pistillate flower was significantly reduced. The number of staminate flowers was significantly reduced and those of pistillate 
flowers/plant were significantly increased, thus enhancing sex ratio towards femaleness and also the number of fruits/plant. 
However, there was no significant change in fruit weight in combined treatments of ethrel and morphactin.
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Benincasa hispida (Cucurbitaceae) commonly called ash However, the effect of ethephone and morphactin on sex 
gourd, in northern India, the mature fruits are used to prepare a expression and yield parameters in ash gourd (Benincasa 
candy called Petha. Several growth hormones have been hispida Cong.) has not received much attention. Present 
employed to enhance the number of female flowers and fruits investigation was undertaken to study the combined effect of 
in several cucurbits. ethrel or ethephone (2-chloroethylphosphonic acid) and 

morphactin (n-butyl-9-hydroxyfluorene-(9)-carboxylate) on A large number of investigators have shown that 2-
various parameters on sex expression and yield parameters in chloroethylphosphonic acid an ethylene-releasing compound 
ash gourd (Benincasa hispida Cong.).                   Ethephon ((2-Chloroethyl) phosphonic Acid, Ethrel, CEPA) is 

an ethylene-releasing agent and most widely used to promote 
 MATERIAL AND METHODS

femaleness in cucurbits  (Zdenka et al. 2013, Sure et al. 2013, 
Baruah and Sarma 2015, Shafeek et al. 2016, Soni et al. 2016). Present experiment was conducted on Benincasa hispida 

Morphactins is a group of growth substances which (Thunb.) Cong. Var. Ruby in summer seasons during the period 
diverted the attention of physiologists on account of its during 2013 to 2015 in a plot of 120x28 meters at Agricultural 
regulatory effect on the growth and development of plants. Research Station, R.B.S. College, Bichpuri, Agra. Seeds were 
The role of morphactins is usually of inhibitory nature. sown in the pits of 25-30 cm depth at a distance of one meter in 
Chemically, the morphactins are derivatives of fluorene-9- a meter wide ten channels of ten meters length in one of the two 
carboxylic. Commonly used morphactins are n-butyl-9- plots with irrigation channel between them.  Pits were filled 
hydroxyfluorene-(9)-carboxylate and chlorflurenol-methyl; with two kg farm yard manure and 10 g urea. The seeds were 
chlorflurecol methyl ester; maintain A and chlorflurecol- soaked in distilled water for 24 h before sowing. In each pit 3-4 
methyl. seeds were sown 2-3 cm deep. The experimental plot was 

Kumar and Rao (1980) studied the combined effect of irrigated as and when required.  The seedlings at two and four 
kinetin and morphactin on sex expression in castor (Ricinus true leaf stage were sprayed seven times at an interval of 24 h 
communis L.). It was observed that the ratio of female to male with, 25, 50 and 75 ppm aqueous solution of ethephone (2-
flowers was 1:4·75 in control; 1:1·61 in kinetin and 1:3·29 in chloroethyl phosphonic acid) alternately with 56 ppm 
morphactin treated plants. Although the number of female morphactin. Each treatment was made on 50 seedlings and 
flowers increased in morphactin-treated plants, the sex ratio there was a row consisting of 50 untreated seedlings. Triton X-
did not alter significantly as there was only a slight decrease in 114 (0.2%) was used as surfactant. For control, the seedlings 
male flowers. Kinetin elicited an increase in femaleness and were treated with distilled water containing surfactant. The 
decrease in maleness, consequently causing reduction in total sprays were made to run off stage with 50 ml of each solution. 
number of flowers, compared to control plants. Data on the number of days taken for the initiation of staminate 

and pistilate flowers, their node position and number, and Robinson et al. (1971) induced parthenocarpy in cucumber 
number and weight of fruits/treated and control vines were (Cucumis sativus L.) by foliar application of morphactin. 
recorded and statistically analyzed using Analysis of variance Morphactin (chlorfluorenol, 2-chloroethyl-phosphonic acid) n 
(ANOVA) to analyze the differences between the treated and stimulated pistillate flower development in a monoecious 
with control plants at p=0.05 (Turner and Thayer 2001). cultivar but did not modify sex expression of a gynoecious line.



RESULTS AND DISCUSSION as compared to control plants. Lowest node position (19.64) of 
first pistillate flower was observed in plants sprayed with the 

Days taken for the appearance of first staminate flower— combination of 100 ppm ethrel and 56 ppm morphactin as 
Data in Table 1 shows that treatment with all the combinations compared to control plants with first female flower on node 
of ethrel and morphactin significantly enhanced the number of number 23.16 (Table 1). 
days taken for the first staminate flowering. The first staminate 

Number of pistillate flowers/vine—The number of pistillate 
flower appeared in 67.42, 69.42 and 70 days in plants treated 

flowers/plant treated with all the three combinations of ethrel 
with 75 ppm ethrel in combination with 56 ppm morphactin, 

and morphactin significantly increased (Table 1). Maximum 
100 ppm ethrel along with 56 ppm morphactin and 125 ppm 

number of pistillate flowers (12.18) were observed in plants 
ethrel with 56 ppm morphactin respevtively as compared to 66 

treated with the combination of 125 ppm ethrel and 56 ppm 
days taken for the appearance of first male flower in untreated 

morphactin. On the other hand, there were only 4.66 pistillate 
(control) plants.

flowers/control plants. It was interesting to observe that there 
Node position of first staminate flower—It is clear from the 2-3 pistillate flowers developed on consecutive nodes on 
data in Table 1 that first male flower appeared at 17.25 node in different branches . 
control plants and there was only a slight change in the node 

Sex-ratio—There was a marked reduction in the ratio of 
position of first male flower in plants treated with the 

staminate and pistillate flowers in plants sprayed with the 
combinations of ethrel and morphactin. The first staminate 

combination of ethrel and morphactin. There was a ratio of 
flower appeared on node number 17.28. 17.78 and 19.25 in 

2.49:1 male to female flowers/plant treated with 125 ppm 
plants treated with 75 ppm ethrel and 56 ppm morphactin, 100 

ethrel and 56 ppm morphatin as compared to 8.42:1 male and 
ppm ethrel and 56 ppm morphactin and 125 ppm ethrel and 56 

female sex ratio in control plants.
ppm morphactin respectively.

Number of fruits and fruit weight—There were 1.33 
Number of staminate flowers/vine—The number of staminate 

fruits/control plant and the number of fruits/treated plants was 
flowers/plant was significantly reduced by combined treatments 

significantly enhanced. Maximum number of fruits (3.81) was 
of ethrel and morphactin. There were 30.78, 30.78 and 30.36 

observed on plants sprayed with the combination of 125 ppm 
staminate flowers/plant treated with 75 ppm ethrel and 56 ppm 

ethrel and 56 ppm morphactin. Interestingly, in some of the 
morphactin, 100 ppm ethrel and 56 ppm morphactin and 125 

treated plants with this combination there were 5 fruits/plant. 
ppm ethrel and 56 ppm morphactin respectively as compared to 

On the other hand, there was insignificant increase in the 
39.33 male flower/control plants (Table 1).

weight of an individual fruit on plants treated with the 
Days taken for the appearance of first pistillate flower — combination of 75 ppm ethrel and 56 ppm morphactin (3. 81 
There was significant change in the number of days taken for kg), 100 ppm ethrel with 56 ppm morphactin (4 kg) and 125 
the formation of first pistillate flower in plants treated with ppm ethrel and 56 ppm morphactin (4. 28 kg) as compared to 
combinations of ethrel and morphactin. The first female that on control plants (3. 2 kg). 
flower appeared in 72.42, 75.84 and 73 days in plants treated 

It is well established that ethylene promotes development 
with 75 ppm ethrel in combination with 56 ppm morphactin, 

of female flowers in cucumber. However, the mechanism of 
100 ppm ethrel and 56 ppm morphactin and 125 ppm ethrel 

action of this gaseous hormone selectively enhancing the and 56 morphactin respectively as compared to 74.33 days 
development of female flowers is not well understood. Hao et taken by control plants. 
al. (2003) observed the damage of DNA in the anther Node position of first pistillate flower—All the treatments 
primordia in female flowers of ethylene treated cucumber with the combination of ethrel and morphactin caused 
plants. Their results lead to a hypothesis that ethylene might significant reduction in the node position of first female flower 
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Table 1— Effect of different concentrations of ethephone on sex expression in ash gourd.

Observations    Control                                 Ethephone (ppm)      

 75 100 125

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

Pistilate flowering (days) 94±4 *90±2 *87±3 *83±3

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.



Bisaria AK 1977. Effect of a morphactin on growth, sex promote female flower development via the organ-specific 
expression, fruit-set, and yield in Luffa acutangula. induction of DNA damage in primordial anthers. This 
Canadian J. Bot. 55(7) 752-756.hypothesis was tested by Wang et al. (2010) for the first time. 

They demonstrated the ethylene induced DNA damage via the Bisaria AK, Narang R, Rastogi GR and Bhatnagar VK 1979. 
ethylene signalling pathway using cucumber protoplasts. Their Effects of Morphactin (Chlorflurenol) on Sex 
results suggested that ethylene perception is involved in the Expression, Yield and Carbohydrates in Corn (Zea mays). 
arrest of stamen development in female cucumber flowers Exp. Agric. 15(1) 97-191.
through the induction of DNA damage. This opened up a novel 

Hao YJ, Wang DH, Peng YB, Bai SL, Xu LY, Li YQ, Xu ZH 
perspective and an approach to solve the half-century-long 

and Bai SN 2003. DNA damage in the early primordial 
puzzle of how gaseous ethylene selectively promotes female 

anther is closely correlated with stamen arrest in the 
flowers in the monoecious cucumber plant. The unisexual 

female flower of cucumber (Cucumis sativus L.). Planta 
control gene M was cloned and shown to encode an ethylene 217 888–895.
synthase, instead of an ethylene receptor by Zheng et al. 

Kumar NR and Rao PG (1980). Influence of kinetin and (2010). The gene CsACS2 (Cucumis sativus ACC oxidase gene 
morphactin on changes in sex expression, carbohydrate 2) encoded by the M locus was studied using the transgenic 
and nitrogen fractions in castor (Ricinus communis L.). tobacco system by Zheng et al. (2012). They observed that the 
Proceedings: Plant Sci. 89(6) 457–46.over expression of CsACS2 increased ethylene production in 

the tobacco plant. In cucumber, ethylene treatment could also Robinson RW, Cantliffe DJ and Shannon SM 1971. 
induce transcription of CsACS2, while inhibition of ethylene Morphactin-Induced Parthenocarpy in the Cucumber. 
action reduced the expression level. Sci. 171(3977) 1251-1252. 

Bisaria (1977) studied the effect of single foliar spray of a Shafeek MR, Helmy YI, Ahmed AA and Ghoname AA 2016. 
morphactin (n-butyl-9-hydroxyfluorene-(9)-carboxylate) at Effect of foliar application of growth regulators (GA3 and 
1, 10, 100, or 1000 ppm to 6-week-old plants of ribbed gourd Ethereal) on growth, sex expression and yield of summer 
(Luffa acutangula Roxb.). The production of pistillate and squash plants (Cucurbita peop L.) under plastic house 
staminate flowers was increased and then decreased by condition. Inte. J. Chem. Tech. Res. 9(6) 70-76.
morphactin, up to a concentration of 100 ppm. At the same 

Singh  RR 2017. Modification of sex expression in Benincasa concentrations it also increased femaleness, number of fruits, 
hispida Cong. by ethephone (2-chloroethyle phosphonic and therefore, the yield. A drastic inhibition of total flowering, 
acid). Inter. J. Plant Repro. Biol. 9(2) 179-182.fruit-set, and therefore, yield was recorded at 1000 ppm. 

Soni S, Singh KV and Dalai S 2016. Impact of foliar Parthenocarpic fruits developed only at 100 and 1000 ppm. 
application of plant bio-regulators on yield traits and Recent observations of Singh (2017) have shown an increase 
economics of bottle gourd [Lagenaria siceraria (Molina) in the sex-ratio of staminate and pistillate flowers/plant by 
Standl.]. Res. Environ. Life  Sci. 9(4) 497-501.seven sprays with 100 ppm ethrel alone at 2 and 4 true leaf 

stages. Present observations clearly show that combined Sure S, Arooie H and Azizi M 2013. Effect of GA3 and 
treatments of ethrel with morphactin further enhanced the ehtephon on sex expression and oil yield in medicinal 
femaleness as compared to treatments with ethrel alone. The pumpkin (Cucurbita peop var. styriaca). Inter. J. Farming 
results of present experiment clearly showed that the and Allied Sci.  9 196-201.
combined treatments of 125 ppm ethrel and 56 ppm 

Wang Dong-Hui,  Li Feng , Duan Qiao-Hong , Han Tao , Xu 
morphactin was more effective in inducing femaleness in 

Zhi-Hong  and Bai Shu-Nong 2010. Ethylene perception 
Benincasa hispida.  

is involved in female cucumber flower development. 
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