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Abstract 
The effects of applications of potassium nitrate (KNO

3
) at different concentrations and 

ethephon on flowering, fruit set and fruit quality of ‘Seintalone’ mango grown in the 

Oway Orchard, Indakaw, Bago Region in myanmar were evaluated. Uniform trees were 

selected for a randomized complete block design experiment with four treatments and 

twenty replications. The results KNO3 sprays showed that the treatment 3% KNO3 had the 

highest of flowering percentage and number of fruits (86.50 % 16.80). Ethephon 

significantly reduced the percentage of flowering (62.75 % and 9.30). The qualitative test 

was carried out using freshly harvested mature mango of in this experiment. The highest 

fruit weight, sweetness and moderate acidity was obtained from 3% KNO3. Compared to 

the ethephon, potassium nitrate treated trees had a higher percentage of flowering, 

number of fruits and yield as well as fruit quality. Therefore, 3% KNO3 had effect on 

flowering, fruiting and fruit quality. The findings show that KNO3 can be used to induce 

flowering and fruiting in mango fruits.  
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Introduction 

Flowering is the first of several events that set the stage for mango (Mangifera 

indica L.) production each year. Given favorable growth conditions, the timing and 

intensity of flowering greatly determines when and how much fruit are produced 

during a given season. (Davenport, 2008). Flowering is an important step in fruit 

production. The price of fruit depends on market demand, therefore, induction of 

flowering at certain times is necessary. Potassium nitrate (KNO3) has been shown to 

stimulate early flowering and to increase numbers of panicles in trees growing in 

tropical and subtropical regions, thus ensuring increased and regular production 

(Adam, 1986). 

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 (Kulkarni, 2004; Davenport, 2009). KNO3 concentrations of 2-4% have 

been found to be effective for initiating floral buds under tropical climatic conditions 

(Nunez-Elisea, 1985; Nunez-Elisea & Caldeira, 1988). 

Ethephon is a plant growth regulator used to promote fruit ripening, 

abscission, flower induction. Ethephon is an ethylene releasing compound. The 

endogenous ethylene plays an integral role in the flower induction process (Bondad, 

1976 and Chadha and Pal, 1986). Induction of flowering by ethylene first became 

popular in bromeliads.The use of ethephon as an ethylene source has become 

widespread in research and crop production (Samson, 1985).  

Mango occupies an important socio-economic position within the religion and 

culture of India and South East Asian countries, where it is held with high esteem. 

Due to its wide adaptability, high nutritive value, richness in variety, delicious taste, 

pleasant flavour, attractive appearance, it enjoys the unique popularity among the 

masses and classes (Singh, 1978; and Sukonthasing et al., 1991). The main objective 

of this study was to investigate the effect of Potassium Nitrate (KNO3) and Ethephon 

on flowering, fruiting and fruit quality of Seintalone mango 
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Materials and Methods 

Study site 
 

The experiment was conducted in Oway Orchard, Indakaw, Bago Region. 

Myanmar in  during in May 2010 to May 2011.  

Research Design and Treatments 
 

Uniform trees were selected for a randomized complete block design 

experiment with four treatments and twenty replications. The trees were of similar 

size and vigor with an average age of 9 years. Potassium Nitrate (KNO3) and  

Ethephon (1000 ppm) was sprayed to promote bud break and to induce off-season 

flower intensity.  

Cultural practices used for off-season fruit production of mango  

The methods used for off-season fruit production was described by Thanda 

Aye, 2006. The following activities are practiced for off - season fruit production. 

Pruning: Pruning helps increase fruit production, improves quality of fruits, attain 

desired size and shaped of crown, eliminate undesirable branches and achieve 

dwarfing effect to enable the trees to be resistant to lodging and easy harvest. 

Weeding:  Weeding was done after pruning. Weeding of the whole plantation area 

was performed whenever it is necessary throughout the year to reduce weeds 

competition of nutrients, fertilizer and water. 

Watering: Watering was carried in every alternate week after pruning until 4 months 

before flowering. When the trees had fruit set watering was again carried out in every 

week. 

Fertilization: Fertilization was done 10 days after pruning to hasten the emergence of 

new leaf flushes. One twenty grams per tree of inorganic fertilizer 14:14:14 (Nitrogen, 

Phosphorus and Potash) was fed in every 3 months until flowering. 

Insect, pest management: The insecticide (Seven) and fungicide (Benomyll) were 

sprayed in every alternate week to each tree after new leaf flushes emergence. 

Spraying of KNO3 and Ethephon: Potassium Nitrate (KNO3) 1%, 2% and 3%  and 

1000ppm Ethephon weresprayed to promote bud break and to induce off-season 

flower intensity. 

Bagging: When fruits became egg size, the fruits were bagged with paper bags. The 

wrapping bag should be big enough to allow room for fruit development. 

Harvest : Do not harvest mangoes before 120 days after induction due to avoid the 

immature condition of fruits. Fruits are either picked by hand or by a harvester (a net 

attached to the end of a bamboo pole with a loop or knife at the end). 

Determination of fruit quality 

 

Fruit quality was determined nine days after harvesting, by sampling 3 fruits 

per tree, which were ripened at room temperature. Total Soluble Solid (TSS) of juice 

was determined using hand refractometer and expressed as °Brix( Dhatt 

,2007).Titratable acidity (TA) was measured by titrating the known volume of juice 

with 0.1 N NaOH. The required amount (milliliters) of NaOH is used to calculate the 

TA using the formula stated by Dhatt (2007). Firmness can be used to determine the 
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firmness of commodities using penetrometer which measures the pressure necessary 

to force into the pulp of the fruit by a plunger of specified size.  
 

Data Collection 

Effect of Potassium nitrate (KNO3) on flowering and number of fruit per plant 

were collected. Total number of fruits per tree was also determined. The qualitative 

characters of the fruit such as the weight of the whole fruit, peel, pulp and seed 

weights, peel and pulp hardness, sweetness, acidity, pH, and fiber content were also 

recorded. The collected data were statistically analyzed using IRRISTAT software, 

version 6.2. 

Results 

 

Calendar for off-season fruit production of Seintalone mango 

When the leaves become dark green, 2%, 3% of KNO3 and 1000 ppm Ethephon was 

sprayed to the respective trees. Four months after KNO3 and 1000 ppm Ethephon 

sprayed, the flowering was observed in the trees. Six weeks after flowering, the fruit 

set was observed. The fruits are harvested two months after fruit set. 

 

 

Figure 1.  Phenology of Seintalone mango trees during 2010-2011 

Spraying KNO3 and Ethephon on flowering and number of fruit 

The result indicated that the highest percentage of flowering (86.50%) and fruit 

number (16.80) were observed in the 3% KNO3, followed by 2% KNO3 (79.25%) and fruit 

number (14.85), third by Ethephon (62.75% and 9.30) while 0% KNO3 significantly reduced 

the percentage of flowering and fruiting (56.50% and 7.95).  
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Table 1 . Effect of KNO3 and Ethephon on flowering and fruit set of  Seintalone   

                mango 

Treatments(KNO3 and Ethephon) Flowering (%) Number of fruit  

0%KNO3 56.50 7.95 
2%KNO3 79.25 14.85 
3%KNO3 86.50  16.80 
1000ppm Ethephon 62.75 9.30 
F-test ** ** 
5%LSD 8.56718 3.16752 
cv% 19.0 40.9 
   

 

               Figure  2.  Flowering and fruiting after sprayed with KNO3 and Ethephon 

The number of total flower produced from 3% KNO3 was higher (3823.17) 

than that of other treatments. The highest percentage of set fruit over hermaphrodite 

flower (4.5 %) were obtained from 3% KNO3treatment and number of fruit set 

(16.80) was found in  Ethephon . 

Table 2. Effect of KNO3 and Ethephon spray on number of total and 

hermaphroditeflower, percentage of total set fruit on hermaphrodite 

flower and fruit set   

 Treatments 

(KNO3 and  

  Ethephon) 

Number 

of 

total 

flower 

Number of 

hermaphrodite 

flower 

Percentage of 

hermaphrodite 

and total 

flower 

Fruit 

set 

Percentage of 

set fruit on 

hermaphrodite 

flower 

0%KNO3 2121.33 237.67 11.20 10.50 1.5 

2%KNO3 2778.00 349.00 12.56 14.25 4.08 

3%KNO3 3823.17 725.00 18.96 14.30 4.5 

1000ppm 

 Ethephon 2727.00 489.50 17.95 16.80 3.43 
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TSS, TA, pH and fiber content on KNO3 and Ethephon treatment 

The evaluation on fruit quality revealed that 3% KNO3 had the highest sweetness 

(16.45 °Brix) and the lowest (14.15 °Brix) in 2% KNO3 while ethephon treated trees 

possessed the medium content (16.15 °Brix). The result of acidity expressed that 0% KNO3 

had the lowest value of acid (0.27 %). 2% KNO3possessed the highest acidity content (0.46 

%). Among five treatments, fiber content of 0% KNO3 (1.02 g) was smaller than the other 

treatments. TSS, TA, pH and fiber content were not significant (Table 2.49 and Figures 2.71 

to 2.73). 

Table 3.   Effect of KNO3 and Ethephon on TSS, TA, pH and fiber content of 

Seintalone mango 

Treatments(KNO3 and 

Ethephon) 

Single Fruit Characters 

 
        TSS(°Brix)      TA (%) pH 

Fiber 

content(g) 

0%KNO3 15.02 0.27 5 1.03 

2%KNO3 14.15 0.46 5 1.2 

3%KNO3 16.45  0.37 5 1.12 

1000ppm Ethephon 16.15  0.37 5 1.22 

F-test  ns ns  ns  ns  

5%LSD 2.15374 0.176828 0.0000000. 0.317605 

cv% 12.2 40.6 0 0.3 

 

 

 

 

 

 

Figure 3. Sweetness, Acidity and fiber content of Seintalone mango fruit resulted from   

               different level  of KNO3 and Ethephon sprays 
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Discussion and Conclusion 

In the present study, flower induction chemicals (potassium nitrate and 

ethephon) were used to manipulate flowering in trees that failed to flower during the 

fruiting season. The findings show that the treatments had a significant effect on 

reproductive growth parameters and subsequently on the yield components of the fruit 

trees. The effect of the chemicals was significantly affected by the mango variety and 

production location. There was significant interaction amongst the treatments, mango 

production location and the varieties. The results showed that 3% KNO3spraying trees 

possessed the highest flowering (86.50 %) and number of fruit (16.80). Barba (1974) 

observed that 3% KNO3 can promote flowering in Carabao  and Paho mango. Sarabia 

(1980) also observed that 3% KNO3 can promote flowering and in Haden mango.  

Significant KNO3 treatment effect on time to flowering, percentage flowering and 

fruit set was observed in seintalone mango varieties regardless of the production 

location. According to Kulkarni (2014), the floral stimulus is present in stems when 

buds are forced in response to KNO3 and that KNO3 may sensitize buds to the floral 

stimulus. KNO3 at 3% induced early flowering in treated trees compared to ethephon 

trees. The qualitative test was carried out by using freshly harvested mature mango of 

this experiment. The quality of various mango varieties is mainly judged by their 

sweetness, acidity, pulp weight and seed weight (Maung Maung Htwe, 2003). The 

highest fruit weight, sweetness and moderate acidity was obtained from 3% KNO3. 

 Compared to the ethephon, potassium nitrate treated trees had a higher 

percentage of flowering, number of fruits and yield as well as fruit quality. Spraying 

the ‘Seintalone with 3% KNO3 was found to be beneficial for all the flowering and 

fruiting and fruit quality. The findings show that KNO3 can be used to induce 

flowering and fruiting in mango fruits. In this case flower initiation and flowering are 

dependent on an environmental signal which is often inconsistent. The chemicals can 

be used to substitute this natural phenomenon and realize a reasonable crop outside 

the peak season. 

 

Acknowledgements 

 I would like to acknowledge my sincere indebtedness to Professor Dr. Myat Myat Moe, Head 

of Department of Botany, Dagon University, for her suggestions and encouragements in this paper. My 

deepest gratitude and fully acknowledge to my supervisor Dr. Thanda Aye, Professor, Department of 

Botany, University of Yangon, for her supervision, invaluable advices and encouragement in this 

paper. I would like to express my gratitude to Dr. San Wai Aung, Professor and Head, Department of 

Botany, Bago University and Dr. Tin Moe Aye, Professor, Department of Botany, Bago University, for 

their kind permission and support in this paper. I would like to express my deepest gratitude and 

appreciation to U Soe Than Min Din, Chairman, Myanmar Fruit and Vegetable Producer and Exporter 

Association as well as the Oway farm owner and the staff from Oway Mango Orchard, their kind helps, 

encouragement and assist in the field work during the experiment. 

References 
Adam, C. S. (1986). Off-season flowering response of mango cultivars to potassium nitrate. Acta 

Horticulturae, 175, 277-280.  

Chadha, K.L., and R.N. Pal. 1986. Mangifera indica in T.L. Davenport, and R. Nunez-Elisea. 1991. 

Endogenous ethylene involved in mango floral induction, Acta Hort. 291: 85-94 

Davenport,  T.L. 2008 Reproductive physiology. In: Litz RE (ed), The Mango, Botany, Production 

and Uses. 2
nd

 Edition. CAB International, Wallingford Oxon. In press. 

Dhatt, A.S.a nd B.V.C, Mahajan. 2007. Harvesting Handling and Storage of Horticulture Crops. 

Punjap Horticultural Postharvest Technology Centre. Punjap Agricultural University Campus, 

Ludhiana. 



1012                                         3rd
 
 
Myanmar Korea Conference Research Journal Volume 3, No. 3 

 

 

Kulkarni, V. J. (2004). The tri-factor hypothesis of flowering in mango. Acta Hort., 645, 61-70. 

https://doi.org/10.17660/ActaHortic.2004.645.3 

Nunez-Elisea, R. 1985. Flowering and fruit set of a monoembryonic and polyembryonic mango as 

influenced by potassium nitrate sprays and shoot decapitation. Proc.Fl.Hort.Soc. 98, 179-

183. 

Nunez-Elisea, R. and M.L. Caldeira, 1988. Adelanto de la floracion y cosecha en mango  Haden con 

aspersions ed ni trato de amonio. Anais IX congress Brasileiro dc  Fruticultura Vol. 7. 

Campinas, Sao Paulo, Brasil, P. 561-566. 

Maung Maung Htwe. 2003. Myanmar agriculture sector review investment strategy formulation 

project. Food and Agriculture Organization of the United Nation. 

Samson, J.A. 1985. Tropical Fruits. Second edition. 335 PP. 

Singh, U.R. and J.S. Tripathi. 1978. Effect of foliar spray of potassium nitrate and sodium 

dihydrogen orthophospate on physio-chemical quality of mango fruits. Punjab Horti. J, 

18:39-40. 

Thanda Aye. 2005. Use of trunk injection technique and alternative compounds in promoting 

flowering of ‘Carabao’ Mango (Mangifera india. L.). PhD dissertation, Department of 

Horticulture, University of Los Bonos, Philippine. 

Appendix 1 

 

 

 

 

 

 

 

A 

 

 

ppendix 1 Figure (a). Stages of the development of inflorescences 
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Appendix 1 Figure (b). Flowering,  fruiting of Seintalone mango after KNO3 and   

                                     Ethephon treatments 

Appendix 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix Figure 2.  Analyzed the qualitative characters of  Seintalone mango  

                                    fruits  resulted  from different treatments 

 


