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ABSTRACT 

 A study was conducted to observe the effect of foliar spray of Plant growth regulators like GA3, NAA 

and Ethephon along with boron and salicylic acid on guava variety Allahabad Safeda. Salicylic acid 150 ppm 

induced maximum increase in the shoot length, leaf area and number of leaves over the control. Minimum day 

for initiation of flowering (24.36) was taken by ethephon (140 ppm) spray followed by SA 300 ppm (25.35) and 

ethephon 70 ppm (25.66). Maximum number of fruits (3.18) per shoot and fruit set 74.20 per cent was noted in 

case of SA 150 ppm which was statistically comparable to NAA 30 ppm. However, minimum fruit set 

percentage i.e. 35.57 per cent, was recorded in control. GA3 70 ppm increased the fruit length and ethephon 140 

ppm increased the fruit breadth over the other treatments. A maximum yield of 12.32 kg per plant was recorded 

under treatment SA (150 ppm), followed by NAA 30 ppm (10.81 kg) and GA3 70 ppm (9.37 kg). Highest TSS 

value and Vitamin C was found under 30 ppm and boron 250 ppm, respectively. In economic analysis, highest 

B:C ratio (11.20) was recorded from the plant treated with SA 150 ppm. 
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Introduction  

 Guava is a native to tropical America. It 

was introduced in India in the seventeenth 

century. It is one of the most important 

commercial crops, highly productive, delicious 

and nutritious fruit. Guava (Psidium guajava L.) 

is a fruit of tropical as well as sub-tropical 

regions up to 1,500m above m.s.l. It has a wide 

adaptability to varied soil types and climatic 

conditions. It tolerates a wide range of pH from 

4.5 to 8.5. The fruit is a good source of vitamin 

C, pectin, calcium and phosphorus. The fruit is 

used for the preparation of processed products 

like jams, jellies and nectar. Guava jelly puree is 

very popular for its attractive purplish- red 

colour, pleasant taste and aroma. The puree can 

be used in juice, cakes, puddings, sauces, ice-

cream, jam and jelly. The fruits can be 

preserved by canning. In various fruit species 

including guava, pre- harvest flower and fruit 

drop is a major problem. This causes a total 

yield loss and consequently a great economic 

loss to the growers. In the present era of 

scientific advancement, growth regulators and 

mineral nutrients particularly micronutrients like 

boron have a very important role in improving 

the produce and benefitting the fruit growers. 

Application of micronutrients and plant growth 

substances stimulate the physiological processes 

and also help in expression of genetic ability 

under different environmental regimes by 

influencing the nutritional and hormonal status 

of the plant (Brian et al., 1962; Klessing and 

Malamy, 1994). Boron is required for successful 

completion of plant life cycle (Warington, 
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1923). Its beneficial effects on improving 

panicle growth, fruit set and their retention at 

maturity, yield and quality of horticultural crops 

have been reported by Dutta et al., 2000; 

Brahamachari, 2001 in litchi. Likewise, a 

number a growth regulatory substance like 

Auxin, Gibberellins and Ethaphon have been 

extensively used for the improvement of fruit 

crops (Tripathi and Shulka, 2006 in strawberry 

and Singh et al., 2007 in Aonla). Salicylic Acid 

(SA) is a new plant growth regulator belonging 

to a group of plant phenolic compound. It 

induces flowering in plants (Raskin 1992 and 

1992b and Gaffney et al., 1993). Reviewing the 

above, the present study was conducted to find 

out the effect foliar application of plant growth 

regulators and micronutrient on growth, yield 

and quality of guava (cv. Allahabad Safeda).  

Materials and Method 

 A field experiment was conducted at 

Horticulture garden, Department of 

Horticulture, RRS, Agwanpur, Saharsa (BAU, 

Sabour, Bhagalpur) on five years old well 

managed bearing plant of guava cv. Allahabad 

Safeda, planted at a spacing of 6x6m during the 

year 2012-13 on winter season fruiting. A total 

of eleven treatments with three replications 

using single plant as a treatment unit in 

randomized block design were done. Two 

concentrations each of Boron (250 and 500 

ppm), NAA (15 and 30 ppm), GA3 (35 and 70 

ppm), Ethephon (70 and 140 ppm) and SA (150 

and 300 ppm) were used along with one control 

(i.e. no spray). Two sprayings were done, first 

before new shoot initiation and second after the 

fruit set. All the cultural practices were adopted 

during the course of experiment. All the 

observations related to the physical 

characteristics, growth, flowering and fruiting 

were noted by applying standard practices. The 

leaf area of the leaves on each shoot was 

measured with the help of an integrator. The 

area of each leaf and the chemical composition 

of ripe fruit were recorded.  

Results and Discussion 

 The data on various stages of the plants 

i.e. growth, flowering, fruiting influenced by 

spraying of different concentrations on guava 

cv. Allahabad Safeda were recorded and 

presented in Table 1 and 2. 

 The figures in Table 1 show that the 

various treatments under the experiment 

significantly improved the vegetative growth 

expressed by the increase in shoot length, 

maximum number of leaves and larger leaf area. 

The highest average increase in the shoot length 

(21.61 cm), maximum number of leaves (19.60) 

and leaf area (89.20sq.cm) were recorded with 

the spray of salicylic acid 150 ppm, followed by 

salicylic acid 300 ppm and NAA 30 ppm over 

control. It can be inferred that Salicylic acid 

might be regulating the plants physiological 

processes including increase in cell metabolic 

rate and synthesis of auxin or  cytokinin or both 

(Matwally et al., 2003). Similarly, enhancement 

in vegetative growth as a result of NAA 

application was also reported by Jain and 

Dashora (2007) in guava cv. Sardar. Initiation of 

flowering in minimum days (24.36) was 

recorded at ethephon 150ppm followed by 

salicylic acid 300ppm. Similar results of earliest 

and promoted flowering in guava were reported 

by Brahamachari et al., (1997), which support 

the present results. 

 Table no.1 also indicates the data 

regarding number of fruits per shoot and fruit 

set percent. Salicylic acid 150 ppm recorded a 

maximum number of fruits per shoot (3.18) and 

fruit set percent (74.20) as compared to control. 

Similar effect of salicylic acid on the number of 

fruits per shoot and fruit set was also observed 

by Nicholas and Embree (2004) and Liao et al., 

(2006) in apple and citrus respectively. Increase 

in the number of fruits per shoot and fruit set 

might be as a result of increased pollen tube 

elongation and fertilization, either by controlling 

pollen germination on the stigma or the growth 

of pollen tube through style. 
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Table- 1: Effect of PGRs and Boron on the growth parameters, flowering and fruit setting of     

                Guava cv.  Allahabad Safeda.  

 

 

Treatments 

 

 

Number  

Of 

 leaves 

 

Leaf 

Area 

(cm
2
) 

 

Increase 

in shoot 

diameter 

(cm) 

 

 

Initiation of 

Flowering 

(days) 

 

Number  

of 

Fruits/shoot 

 

 

Fruit set 

Boron 250 ppm 15.51 70.15 16.25 29.65 2.17 56.41 

Boron 500 ppm 12.94 59.23 14.29 28.67 1.79 46.85 

NAA 15 ppm 13.02 63.31 14.38 31.02 2.05 53.65 

NAA 30 ppm 15.18 74.25 16.64 30.03 2.75 70.84 

GA3 35 ppm 14.03 65.40 14.45 32.61 1.89 49.49 

GA3 70 ppm 14.47 67.35 15.44 33.03 2.51 62.65 

Ethephon 70 ppm 10.86 48.57 13.81 25.66 1.63 45.35 

Ethephon 140 ppm 8.16 46.08 13.59 24.36 1.56 39.41 

SA 150 ppm 19.60 89.20 21.61 26.33 3.18 74.20 

SA 300 ppm 18.50 83.45 19.60 25.35 2.36 60.24 

Control 7.56 39.71 10.03 36.64 1.16 35.57 

CD at 5% 3.28 12.96 3.53 1.93 0.71 7.62 

 

Table -2: Effect of PGRs and Boron on the yield parameters and bio-chemical characters of  

                 Guava, cv. Allahabad Safeda and B: C ratio. 

 

Treatments 

 

 

Fruit 

Length 

(gm) 

 

 

Fruit 

Breadth 

(cc) 

 

Seed 

(Kg/plant) 

 

TSS 

(
0
Brix) 

 

Vitamin C 

(mg/100g) 

 

B:C 

Ratio 

Boron 250 ppm 6.05 5.86 8.29 10.50 173.43 7.02 

Boron 500 ppm 5.89 6.02 6.81 11.30 151.81 5.45 

NAA 15 ppm 5.94 6.17 7.67 10.90 126.09 6.62 

NAA 30 ppm 6.37 6.21 10.81 11.58 144.65 9.79 

GA3 35 ppm 6.00 6.23 7.24 12.00 130.24 3.20 

GA3 70 ppm 6.95 6.65 9.37 12.30 139.44 2.84 

Ethephon 70 ppm 6.02 5.95 6.34 9.70 108.45 5.10 

Ethephon 140 ppm 5.85 6.97 6.11 9.59 101.46 4.62 

SA 150 ppm 6.67 6.53 12.32 11.00 125.00 11.20 

SA 300 ppm 6.16 6.08 8.74 10.00 120.37 7.61 

Control 5.35 5.67 5.39 9.10 86.86 4.39 

CD at 5% 0.45 0.57 2.05 1.75 15.17  

 

 From Table 2, it is inferred that GA3 70 

ppm induced maximum fruit length (6.95) 

followed by salicylic acid 150 ppm (6.67cm) 

and NAA 30 ppm (6.37cm) whereas, maximum 

fruit breadth (6.97) was recorded in ethephon 

140 ppm, followed by GA3 70 ppm (6.65) and 

salicylic acid 150 ppm (6.53). However, the 

maximum size of fruit (5.35 x 5.67 cm) was 

recorded in control. The spray of GA3 and 

ethephon might have increased the level of 
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growth promoting substances, which in turn 

stimulated cell division and elongation and 

consequently, the rate of growth and 

development of fruit was enhanced. The present 

results were also recorded by Maurya et al., 

(1973) in mango cv. Dashahari with the 

application of GA3 and Gupta and Kaur (2007) 

in Sutlaj purple plum with ethaphon. 

 The effect of PGRs and Boron on plant 

yield, the data in table 2 reveals that amongst 

the various plant growth regulators and boron 

treatments, the mean highest yield (12.32 

kg/plant) was recorded at 150 ppm salicylic acid 

which was statistically at par with 300 ppm 

NAA, which in turn, is at par with 70 ppm GA3, 

300 ppm SA and 500 ppm boron spray. 

However, the mean lowest yield of guava 2.04 

Kg per plant was recorded at control. The results 

are in corroboration with the observations made 

by Karlidag et al., (2009) in strawberry by SA 

application; Pandey (1999) in ber with NAA and 

GA3 and Yadav (2002) in guava with NAA 

application. Yield enhancement due to SA might 

be due to enhanced assimilatory power of leaves 

to synthesize more organic metabolites (Seagel 

et al., 2008).  

 It was observed that the various 

treatments of PGRs and boron augmented TSS 

and vitamin C content of fruits. These might 

have diverted more solids towards developing 

fruits and might have also enhanced the 

conversion of complex polysaccharides into 

simple sugars. In the present study, maximum 

TSS content 12.20
0 

brix was noted with 70 ppm 

GA3 followed by NAA 60 ppm. These findings 

accorded with Iqbal et al., (2009) in guava and 

Dutta et al., (2008) in carambola. Maximum 

increase in vitamin “C” content of fruits was 

recorded by application of boron 250 ppm and 

500ppm. The increase in Ascorbic acid might be 

due to boron which facilitated sugar transport 

within the fruit and it was also reported that 

borate reacted with sugar to form sugar borate 

which was more easily able to transverse 

(Gauch and Duggar, 1953). Table 2 also reveals 

that the highest Benefit: Cost ratio (11.20) was 

recorded in case of SA 150 ppm, followed by 

NAA 30 ppm (9.79) and SA 300 ppm (7.61).

References 

Amilkar, M.M., Luis, A.G., Dujarte, V.M., 

Rosa, M., Consujelo, N., Vivente, G., 

Sergio, M., Nebauer, P. And Jose- Iuis, G. 

(2006). Long term effect of GA spray and 

Auxin application on crop value of 

“Clausellina” Satsuma. J. American Soc. 

Hort. Science, 13(5): 586- 592. 

Brahamachari, V.S.,Kumar, N. And Kumar, 

Rajesh (1997). Effect of foliar 

applications ofcalcium, potash and 

growth regulators on yield and quality of 

guava. Haryana J. Hort. Science. 26 : 

169-173. 

Brian, P.W., Grove, J.F., Hemming, H.G., 

Mulholland, J.P.C., and Radley, M. 

(1962). Relative activity of the 

gibberellins nature. 193: 945. 

Cleland, C.F. and Ajami, A. (1974). 

Identification of the flower- inducing 

factor isolated fromaphid honeydew as 

being salicylic acid. Plant physiol. 54: 

904- 906. 

Dutta, P. (2004). Effect of foliar application of 

boron on panicle growth, fruit retention 

andphysio-chemical parameters of mango 

cv. Hemsagar. Indian Journal of Hort. 

61(3): 265- 266. 

Dutta,P., Singh, S., Kundu, S. And Das, B.C. 

(2008). Effect of PGRs on physiological 

qualities of carambola (sweet type). The 

Orissa J.Hort. 46 (1): 44- 48. 

Gaffney, T., Friedrich, L., Vernooji, B., 

Negrotto, D., Nye, G., Uknel, S., Ward, 

E., Kessmann, H. and Ryals, J. (1993). 

Requirements of Salicylic acid for the 

induction of sestemic required 

resistances. Science, 261: 7543- 756.   

Gauch, H.G. and Duggar, W.M. (1953). The 

role of Boron in the translocation of 

Sucrose. Plants Physiology. 28: 457- 466. 



Singh et al. 

 

 Int. J. Agriworld, Vol. 1 [1] August 2020    © Int. J. Agriworld, INDIA 

12 

Gharib, F.A.E.L. (2007). Effect of Salicylic acid 

on growth, metabolic activities and oil 

content of Basil and Marjoram. 

International J. Of Agriculture and 

Biology, 9 (2): 294- 301. 

Gupta, M. and Kaur, H. (2007). Effect of growth 

regulators on pre-harvest fruit drop in 

plum cv. Satluj Purple. Indian Journal of 

Hort. 64 (3): 278- 281. 

Iqbal, M., Qasimkhan, M., Jalal- Ud-din, 

Rahman, K. And Munir, M. (2009). 

Effect of foliar application of NAA on 

fruit drop, yield and physio- chemical 

characteristics of guava cv. Red fleshed. 

Journal of Agricultural Research, 47 (3): 

259- 269. 

Jain, M.C. and Dashora, L.K. (2007). Growth, 

flowering, fruiting and yield of guava cv. 

Sardar as influenced by various PGRs. 

International J. Of Agric. Science, 3(1): 

4-7 

Joshi, V.R., Masalkar, S.D., Kulkarni, S.R. and 

Patil, S.D. (2009). Effect of different 

chemicals on leaf shedding of 

pomegranare. 2
nd

 International 

symposium on “Pomegranate and Minor 

including Mediterranean fruits” June 23- 

27, Univ. Of Agricultural 

Sciences,Dharwad, India. 

Klessing, D.F. and J. Malamy (1994). The 

salicylic acid signal in plants. Plant 

Molecular Biology, 26: 1439- 1458. 

Karlidag, H., Yieldrim, E. and Turan, M. 

(2009). Exogenous application of 

Salicylic acid affect quality and yield of 

Strawberry grown under antifrost heated 

greenhouse conditions. Journal of Plant 

nutrition and Soil science, 172 (2): 270-

276. 

Liao, H.L., Chen, H. and Chung, K.R. (2006). 

Plant hormone inhibitors for reducing 

post bloomfruit drop of citrus. Proc. Fla. 

State. Soc., 119: 78-81.  

Maurya, A.N., Singh S.M. and Singh A.R. 

(1973). Effect of plant growth regulators 

on fruit retention and quality of 

Dashehari, mango. Punjab Hort. Journal, 

13(2&3): 117- 121. 

Matwally, A., Finkemeier, I., Georgi, J.M. and 

Dietz, K.J. (2003). Salicylic acid 

alleviates the cadmium toxicity in barley 

seedlings. Plant Physiology, 132: 272- 

281. 

Nicholas, D. And Embree, C. (2004). Blossom 

and fruit set thinners affected crop load, 

fruit weight, seed number and return 

bloom of “Northern Spy” Apple. Hort. 

Science, 39(6):1309- 1312.   

Paleg, L.C., (1965). Physiological Effects of 

Gibberellins. Annual Rev. Plant 

Physiology. 16: 291- 322. 

Pandey, S.N. and Pandey, R.M. (1989). 

Hastening bud break and ripening in Pusa 

seedless. IndianJ. Hort., 46: 348-352. 

Raskin, I. (1992b). Role of Salicylic acid in 

plant. Annual Rev. Plant physiology and 

plant molecular Biology, 43: 439- 463.  

Rani, R. And Brahamchari, V.S. (2001). Effect 

of Foliar application of Calcium, Zinc and 

Boron cracking and physio- chemical 

composition of Litchi. The Orissa J. of 

Horticulture, vol 29(1): 50-54. 

Sen, P.K., Bandhopadhyay, M. Roy, S.S.and 

Basu, R.N. (1973). Use of ethrel in 

controlling non-uniform bearing in 

mango. Indian Agric., 18: 285- 288. 

Singh, N.K., Prasad, J. and Singh, H.K. (2007). 

Effect of micronutrients and PGRs on 

yield and physio-chemical characteristics 

of aonla cv. NA-10. Indian J. of 

Horticulture. 64(2): 216. 

Seagel, C.F., Guihong, B., Fuchigami, L.H. and 

Regan, R.P. (2008). Role of nitrogen 

applicationduring the growing season and 

spraying plant with urea in the Autumn 

alters uptale of  other nutrients by 

delicious grown Rhodo Dendron 

cultivars. Horticulture. Sci., 43(5): 1569. 

Tripathi, V.K. and Shukla, P.K. (2006). Effect 

of plant bioregulator on growth, yield and 

quality of strawberry cv. Chandar. Journal 

of Asian Hort., 2(4): 260. 



Singh et al. 

 

 Int. J. Agriworld, Vol. 1 [1] August 2020    © Int. J. Agriworld, INDIA 

13 

Yadav, P.K. (2002). Effect of urea, borax and 

NAA on yield parameters of guava 

variety L-49. Progressive Agriculture, 

2(2): 195- 196. 

 

 

CITATION OF THIS ARTICLE 

Singh, Uma Kant and Choudhary Ashwini. Effect of foliar spray of plant growth regulators and 

micronutrient on guava (psidium guajava), Int. J. Agriworld, Vol. 1 [1] August 2020: 8-13 

 


