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A B S T R A C T 
An investigation was carried out to study the effect of foliar application of potassium nitrate and ethephon on yield 
characters of papaya (Carica papaya L.) cv. Red lady at a farmer’s field, Idappadi, Salem district, Tamil Nadu during 
2018-2020. The prime objective of the study was to identify the best treatment that improved the yield characters 
of papaya. The experiment was laid out in a Randomized Block Design (RBD) with nine treatments replicated 
thrice. The treatments comprised of different concentrations and combinations of KNO3 and ethephon. The results 
revealed that foliar application of KNO3 @ 2% + Ethephon @ 800 ppm significantly reduced the time taken to first 
flowering, time taken to first fruiting and time taken from flowering to fruit maturity, peel weight and increased 
number of fruits per plant, fruit length, fruit diameter, fruit weight, pulp weight, pulp - peel ratio and yield per 
plant followed by KNO3 @ 1.5% + Ethephon @ 800 ppm. 

 
Key words: Papaya, Foliar spray, Potassium nitrate, Ethephon, Yield characters 

 
Papaya (Carica papaya L.), referred as fruit of angels 

by Christopher Columbus, is the most economically 

important species in the Caricaceae family [8]. It is 

cultivated for its fruit, papain, pectin, and antibacterial 

substances [27]. It is believed to have originated in the 

lowlands of eastern Central America, from Mexico to 

Panama [25]. It is now cultivated in 66 countries of the 

world and India ranks first in production followed by 

Dominican Republic, Brazil, Mexico and Indonesia [14]. It 

was introduced to India from Philippines through Malaysia 

in the early part of 16th century [32]. In India, it is grown in 

an area of 0.14 million ha with production of 5.99 million 

tonnes [5]. Andhra Pradesh is the leading producer of 

papaya followed by Gujarat, Karnataka, Madhya Pradesh 

and Maharashtra. 

Papaya has gained more importance owing to its high 

palatability, fruiting ability throughout the year, early 

fruiting, highest productivity per unit area and multifarious 

uses like food, medicine and industrial inputs [30]. Red 

Lady is a gynodioecious variety of papaya tolerant to papaya 

ringspot virus and is very popular in south India. Fruits are 

short-oblong on female plants and rather long-shaped on 

bisexual plants, weighing about 1.5 - 2 kg. The flesh is 

thick, red, and 13% in sugar content and aromatic. More 

popularly grown in India due to its suitability to all the 

environmental conditions. Plants begin to bear fruits at 80 

cm height and normally have over 30 fruits per plant in each 

fruit setting season. Foliar feeding of nutrients directly to the 

site of metabolism as a substitute or supplement to soil 

application considerably enhanced fruit yield and quality 

attributes [35]. It is observed that yield response curves are 

strongly modulated by interactions between nutrients and 

other growth factors [22]. The application of foliar sprays 

can help to preserve crop yields and quality, with low 

environmental impact [13] and [15]. The important criterion 

of the effectiveness of the nutrient spray is the rate at which 

the foliar-applied nutrients are absorbed by the leaves and 

translocated within the plant [3]. Secondly, foliar sprays are 

normally more rapid than to soil application of nutrients, 

especially in the reproductive phase as it compensates the 

root decline with the onset of the reproductive stage [42]. 

KNO3 is used in India, Mexico, Hawaii (United 

States) and Malaysia [28]. Potassium nitrate is used to 

induce off-season flowering and to synchronous flowering 

in mango. The effective spray concentration ranges from 1 

to 10 % KNO3 with the optimum concentration varying with 

the age of the trees and climatic conditions [20] and [11]. 

[31] hypothesized that, once gibberellins levels fall below a 

threshold level, starch can start to accumulate, allowing the 

tree to flower. After sufficient starch has accumulated, floral 

initiation will ensue. However, the buds will remain 

quiescent until conditions are favourable for flowering. 

KNO3 may activate those quiescent buds for floral initiation. 

Ethephon, invented in 1965, is a liquid that is 

converted into ethylene and acts as a plant hormone after it 
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is sprayed on plants [18]. The phytohormone ethylene is 

well known to influence many physiological and 

developmental processes in plants including, but not limited 

to seed germination, seedling growth, and formation of the 

apical hook, senescence, fruit ripening, abscission and 

gravitropism [2]. It can be speculated that the ethylene 

generated when ethephon is sprayed plays a critical role in 

flower induction. The ethylene-generating agent, Ethephon, 

has been used successfully to induce and increase flowering 

in various mango varieties in the Philippines and India [9]. 

Studies on effects of potassium nitrate and ethephon on 

flowering, yield and quality characters are limited in fruits 

crops in general and papaya in particular. Hence, the present 

investigation was carried out with the objective to study the 

effect of potassium nitrate and ethephon on yield characters 

of papaya (Carica papaya L.) cv. Red lady.  

 

MATERIALS AND METHODS 
 

The present study was carried out at a farmer’s field, 

Idappadi, Salem district, Tamil Nadu during 2018-2020. The 

experiment was carried in Randomized Block Design with 

nine treatments replicated thrice. Seeds of papaya cv. Red 

Lady were sown in a polybag (12×10 cm) and 60 days old 

seedlings were transplanted to research plots at a spacing of 

1.8 × 1.8 m. Four plants were maintained for each treatment. 

The treatment details are as follows T1- Control; T2- KNO3 

@ 1.5%; T3- KNO3 @ 2.0%; T4- Ethephon @ 800 ppm; T5- 

Ethephon @ 1000 ppm; T6- KNO3 @ 1.5% + Ethephon @ 

800 ppm; T7- KNO3 @ 1.5% + Ethephon @ 1000 ppm; T8- 

KNO3 @ 2% + Ethephon @ 800 ppm; T9- KNO3 @ 2% + 

Ethephon @ 1000 ppm. The observations were recorded on 

days taken for first flowering, days taken for first fruiting, 

days taken from flowering to fruit maturity, number of fruits 

per plant, fruit length, fruit diameter, fruit weight, peel 

weight, pulp weight, pulp peel ratio, yield per plant. The 

data generated during the study were statistically analyzed 

[29]. 

 

RESULTS AND DISCUSSION 
 

Yield attributing characters 

The data related to effect of foliar application of 

potassium nitrate and ethephon on yield attributing 

characters of papaya cv. Red lady is presented in (Table 1). 

The days taken for first flowering was the lowest (75.39 

days) in T8 (KNO3 @ 2% + Ethephon @ 800 ppm) followed 

by T6 (KNO3 @ 1.5% + Ethephon @ 800 ppm) (79.18 days) 

whereas it was the highest (108.97 days) in T1 (control). The 

reduced flowering duration could be attributed to the effect 

of applications of nitrogenous compounds containing NO3
- 

or NH4, + increased levels of arginine, a compound which 

can promote flowering [15]. The fraction of K in the KNO3 

also could stimulate photosynthesis and transport of 

photoassimilates, among others, which is very important for 

the formation of flowers [40]. 

 

Table 1 Effect of foliar application of potassium nitrate and ethephon on yield attributing characters of papaya cv. Red 

lady 

Treatments 
Days taken for first 

flowering 

Days taken for 

first fruiting 

Days taken from 

flowering to fruiting 

T1 (Control) 121.96 211.45 108.97 

T2 (KNO3 @ 1.5%) 114.19 199.55 102.12 

T3 (KNO3 @ 2.0%) 109.91 193.25 98.27 

T4 (Ethephon @ 800 ppm) 101.32 180.70 90.65 

T5 (Ethephon @ 1000 ppm) 105.60 186.70 94.48 

T6 (KNO3 @ 1.5% + Ethephon @ 800 ppm) 88.56 161.88 79.18 

T7 (KNO3 @ 1.5% + Ethephon @ 1000 ppm) 92.79 168.15 83.03 

T8 (KNO3 @ 2% + Ethephon @ 800 ppm) 84.31 155.63 75.39 

T9 (KNO3 @ 2% + Ethephon @ 1000 ppm) 97.06 174.44 86.85 

S.Ed. 1.74 1.98 2.92 

CD (P=0.5) 3.69 4.21 6.20 

 

The days taken for first fruiting was the minimum 

(84.31 days) in T8 (KNO3 @ 2% + Ethephon @ 800 ppm) 

followed by T6 (KNO3 @ 1.5% + Ethephon @ 800 ppm) 

(88.56 days) while it was maximum (121.96 days) in 

control. Potassium nitrate increased fruit set and fruit 

retention as reported by [35]. Similar findings reported by 

[7] in mango, [41] in citrus, [24] in mango and longan, [39] 

in mango and [37] in ber, are in agreement with the present 

investigation. 

The days taken from flowering to maturity was the 

lowest (155.63 days) in T8 (KNO3 @ 2% + Ethephon @ 800 

ppm) followed by T6 (KNO3 @ 1.5% + Ethephon @ 800 

ppm) (161.88 days) whereas it was the highest (211.45 days) 

in control. Nitrogen regulates the uptake of other nutrients 

and enhances the plant's biological processes including 

growth, absorption, transportation, and excretion. Reduction 

in number of days taken to maturity might be due to the 

better source-sink relationship of translocation of 

carbohydrates efficiency to the developing fruits. This might 

be due to the faster rate of translocation of assimilates from 

source to sink, aided by additional potassium because it is a 

general metabolic activator increasing the respiration and 

photosynthetic rate [17]. All these reduce metabolites and 

water stress caused by competition among fruits and fruit set 

which leads to increased fruit set percentage and reduced 

fruit drop percentage. Similar findings were observed by 

[23] in pineapple and [6] in Citrus.        

 

Yield characters 

The data pertaining to effect of foliar application of 

potassium nitrate and ethephon on yield characters of 

papaya cv. Red lady is presented in (Table 2). The number 

of fruits per plant was the highest (52.63) in T8 (KNO3 @ 

2% + Ethephon @ 800 ppm) followed by T6 (KNO3 @ 1.5% 

+ Ethephon @ 800 ppm) (49.92) whereas it was the lowest  

(29.42) in control. Early flowering, fruiting and better 
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retention of fruits would have facilitated the better 

utilization of nutritional resources within the tree resulting in 

maximum yields [21]. According to [26], K might have 

acted as activators for some complex enzymes catalyze 

metabolic reactions related to the carbohydrates, nucleic 

acid, nucleotides, amino acids, protein and folic acid. This 

might be due to foliar application of K enhanced 

carbohydrate reserves, which ensured a better fruit set [12]. 

 

Table 2 Effect of foliar application of potassium nitrate and ethephon on yield characters of papaya cv. Red lady 

Treatments 
Number 

of fruits 

Fruit 

length 

(cm) 

Fruit 

diameter 

(cm) 

Fruit 

weight (g) 

Pulp 

weight (g) 

Peel 

weight (g) 

Pulp-Peel 

ratio 

Yield / 

plant (kg) 

T1: Control 29.42 14.12 10.32 1342.35 1249.23 240.63 5.19 27.77 

T2: KNO3 @ 1.5% 33.62 16.44 11.73 1543.33 1406.44 227.92 6.17 31.25 

T3: KNO3 @ 2.0% 36.36 17.82 12.67 1681.56 1548.89 213.28 7.26 34.09 

T4: Ethephon @ 800 ppm) 41.72 20.71 14.55 1942.86 1806.81 185.02 9.76 39.39 

T5: Ethephon @ 1000 ppm) 39.04 19.26 13.61 1813.51 1687.57 198.99 8.48 36.82 

T6: KNO3 @ 1.5 % + 

Ethephon @ 800 ppm) 
49.92 24.92 17.38 2317.70 2156.75 145.23 14.85 47.16 

T7: KNO3 @ 1.5% + 

Ethephon @ 1000 ppm) 
47.18 23.53 16.44 2194.05 2040.37 158.18 12.89 44.57 

T8: KNO3 @ 2% + Ethephon 

@ 800 ppm) 
52.63 26.29 18.65 2440.65 2271.34 132.34 17.16 49.67 

T9: KNO3 @ 2% + Ethephon 

@ 1000 ppm) 
44.48 22.11 15.49 2069.43 1942.05 171.44 11.22 42.02 

S. Ed. 1.08 0.54 0.43 61.05 56.78 6.015 0.06 1.08 

CD (P=0.5) 2.30 1.15 0.92 122.03 113.56 12.03 0.858 2.30 

 

The fruit length was the highest (26.29 cm) in T8 

(KNO3 @ 2% + Ethephon @ 800 ppm) followed by T6 

(KNO3 @ 1.5% + Ethephon @ 800 ppm) (24.92 cm) 

whereas it was the lowest (14.12 cm) in control. The 

increase in length of fruits may be due to the fact that 

mineral nutrients appear to have indirect role in hastening 

the process of cell division and cell elongation due to which 

the size of fruit might have improved. Potassium being a 

major nutrient is essential for reduction of nitrate in plants. 

It is essentially required for the production of best quality 

fruits. It is also involved in the opening and closing of 

stomata and such finding have also been reported by [33]. 

The fruit diameter was the highest (18.65 cm) in T8 (KNO3 

@ 2% + Ethephon @ 800 ppm) followed T6 (KNO3 @ 1.5% 

+ Ethephon @ 800 ppm) (79.18 cm) while it was the 

minimum (10.32 cm) in control.  KNO3 treatments, 

especially at higher concentrations, increased fruit size 

compared to the control in Washington navel orange [1]. 

The fruit weight was the highest (2440.65 g) in T8 

(KNO3 @ 2% + Ethephon @ 800 ppm) followed by T6 

(KNO3 @ 1.5% + Ethephon @ 800 ppm) (2317.70 g) 

whereas it was the lowest (1342.35 g) in control. The fruit 

weight (2440.65 g), pulp weight (2271.34 g), pulp - peel 

ratio (17.16) were maximum and peel weight (132.34 g) was 

minimum when the plants were applied with KNO3 @ 2% + 

Ethephon @ 800 ppm. Nitrogen is an essential element of 

chlorophyll and chlorophyll is essential for carbohydrate 

synthesis by photosynthesis. Nitrogen increased arginine 

synthesis and produced more types of poly-amines, which is 

leading to the development of primary flowering and 

enhancement of growth rate of the ovary and increasing cell 

division consequently fruit set per cent and yield are 

increased. These results are in conformity to the findings of 

[19] in papaya. This might be due to higher potassium levels 

was mainly due to the increase in pulp weight which was the 

consequence of the satisfactory activity of the enzymes 

involved in starch and protein synthesis under an adequate 

supply of K. Similar findings were also observed earlier by 

[34] in mango. 

The pulp weight was the highest (2274.34 g) in T8 

(KNO3 @ 2% + Ethephon @ 800 ppm) followed by T6 

(KNO3 @ 1.5% + Ethephon @ 800 ppm) (2156.75 g) while 

it was the lowest (1249.23 g) in control. The increase in pulp 

weight could be due to more absorption of water and greater 

accumulation of food substances in elongated cells and inter 

cellular space of mesocarp [4]. The peel weight was the 

lowest (132.34 g) in T8 (KNO3 @ 2% + Ethephon @ 800 

ppm) followed by T6 (KNO3 @ 1.5% + Ethephon @ 800 

ppm) (145.23 g) whereas it was the highest (240.63 g) in 

control. The peel looses water both by transpiration to the 

atmosphere and also to the pulp by osmosis [38] thereby 

contributing to an increase in the fresh weight of the pulp as 

the fruit ripens. 

The pulp to peel ratio was the highest (17.16) in T8 

(KNO3 @ 2% + Ethephon @ 800 ppm) followed by T6 

(KNO3 @ 1.5% + Ethephon @ 800 ppm) (14.85) while it 

was the lowest (5.19) in control. The increase in pulp to peel 

ratio is due to rapid increase in the sugar concentration in 

the pulp compared to the peel thus contributing to a 

differential change in osmotic pressure [10]. The fruit yield 

was the highest (42.02 kg/plant) in T8 (KNO3 @ 2% + 

Ethephon @  800 ppm) followed by T6 (KNO3 @ 1.5% + 

Ethephon @ 800 ppm) (47.16 kg/plant) whereas it was  the 

lowest (27.77 kg/plant) in control. The increase in fruit yield 

could be attributed to increased size, diameter and weight of 

fruits. Moreover, probably there was a greater diversion of 

photosynthates to sink (fruit), which ultimately added to the 

fruit yield. Early flowering, fruiting and better retention of 

fruits would have facilitated the better utilization of 

nutritional resources within the tree resulting in maximum 

yields [21]. 
 

CONCLUSION 
 

It is concluded from the present investigation that the 

foliar application of KNO3 @ 2% + Ethephon @ 800 ppm is 

found to be the best treatment for boosting yield and quality 

characters of papaya cv. Red Lady. 
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