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Introduction 
 

Pomegranate (Punica granatum L.) is one of 

the oldest known edible fruits and is capable 

of growing in different agro-climatic 

conditions ranging from the tropical to sub-

tropical (Levin, 2006; Jalikop, 2007). It 

belongs to the genus Punica and family 

Punicaceae (Chatterjee and Randhawa, 1952). 

It is grown for its delicious and juicy pink aril 

(outer growth of seed) which is eaten fresh 

(Keskar et al., 1993). Pomegranate is an 

ancient fruit originated in South-west Asia, 

probably in Iran and some adjoining countries 

(De Candolle, 1967). Plant growth regulators 

have remained an important component in 

 

 

 

 

 

 

 
 

horticulture from time immemorial because 

they were effective means of quantitative as 

well as qualitative improvement in growth 

and development of crops. Plant growth and 

development as well as the responses to 

environmental factors, are highly regulated by 

complex and coordinated action of the 

endogenous hormones. Plant growth 

regulators are reported to play a significant 

role in pomegranate (Chaudhari and Desai, 

1993). Different group of plant growth 

regulators like auxins, gibberellins and 

growth retardants at varuous-concentrations 

have been reported to influence flowering, 
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A field experiment was conducted to investigate the “Effect of Plant Growth 

Regulators on Growth and Flowering of Pomegranate (Punica granatum L.) cv. 

Kandhari in Allahabad Agro-Climatic Conditions” at Horticulture Research Farm, 

Department of Horticulture, Naini Agricultural Institute, Sam Higginbottom 

University of Agriculture, Technology and Sciences, Allahabad (U.P) during the 

year 2016-2017. The experiment consisted of 10 treatments with three replications 

laid out in Randomized Block Design. The growth regulators applied were NAA 

(20 ppm, 30 ppm, 40 ppm), GA3 (25 ppm, 50 ppm, 75 ppm), 2, 4-D (20 ppm, 30 

ppm, 40 ppm). Control plants were fed no growth regulators. The results revealed 

that application of GA3 at 75 ppm showed maximum plant height (194.90 cm), 

spread of plant (194.20 cm), canopy volume (3.81 m
3
), internode length (8.07 cm), 

shoot length (15.57 cm), plant girth (3.24 cm), leaf area (7.37 cm
2
), and number of 

flowers per plant (29.01). The minimum days to flowering (23.67) were recorded 

under 40 ppm NAA. 
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fruit set, fruit retention, development and 

quality characters of several fruit crops 

(Bhujbal et al., 2013). The present study was 

therefore, carried out to find the suitability of 

the plant growth regulators on the vegetative 

growth and flowering of pomegranate. 

 

Materials and Methods 

 

The field experiment was conducted during 

the year 2016-2017 at Horticulture Research 

Farm, Department of Horticulture, Naini 

Agricultural Institute, Sam Higginbottom 

University of Agriculture, Technology and 

Sciences, Allahabad (U.P). The experiment 

consisted of 10 treatments with three 

replications laid out in Randomized Block 

Design.  

 

The growth regulators applied were NAA (20 

ppm, 30 ppm, 40 ppm), GA3 (25 ppm, 50 

ppm, 75 ppm), 2, 4-D (20 ppm, 30 ppm, 40 

ppm). Control plants were fed no growth 

regulators. Four years old pomegranate trees 

of cv. Kandhari with uniform vigour and size, 

planted at a spacing of 5m x 5m were 

selected.  

 

All plants were given uniform cultural 

practices during the period of investigation. 

The solutions of plant growth regulators were 

prepared by dissolving them in small quantity 

of ethanol and made up the volume by the 

addition of distilled water and sprayed with 

the help of Knapsack sprayer.  

 

The plant growth regulators were sprayed on 

the plants till the leaves / twigs were wet and 

droplets of solutions started trickling down. 

The observations were recorded on three 

randomly selected plants of each treatment. 

Observations were recorded at 30 days 

interval regularly for each replications and 

treatments on vegetative growth and 

flowering parameters of pomegranate. The 

data recorded was analyzed using the 

statistical procedure as described by Gomez 

and Gomez (1984). 

 

Results and Discussion 

 

The results obtained from the present 

investigation are summarized below: 

 

Effect on plant height 

 

The application of different level of growth 

regulators significantly affected the plant 

height of pomegranate. The maximum plant 

height (194.90 cm) was recorded at 75ppm 

GA3 followed by 50 ppm GA3 (192.47 cm). 
The minimum plant height (164.17 cm) was 

recorded in control (Table 1). The 

effectiveness of GA3 might be due to its role 

in promoting growth and stimulated the rapid 

cell elongation in meristematic zone of 

vegetative plant organs. The improvement of 

the length of plant was due to both increased 

number and length of cells. The result is in 

conformity with the earlier report by Bhogave 

and Raut (2014) in papaya, Saima et al., 

(2014) in strawberry and Digrase et al., 

(2016) in pomegranate. 

 

Effect on plant spread 

 

The plant spread increased significantly by 

various treatments. Maximum plant spread 

(194.20 cm) was found in 75 ppm GA3 

treatment while it was minimum (173.57 cm) 

under control (Table 1).  

 

The maximum increase in plant spread with 

the spray of GA3 might be due to beneficial 

effect of GA3 in cell elongation and 

enlargement. The increased uptake of water 

and nutrients due to persuasive swelling 

forces leading the softening of cell wall and 

thereby favoured better development of plants 

resulting in greater height and number of 

branches per plant and ultimately the greater 

plant spread. These results are in close 



Int.J.Curr.Microbiol.App.Sci (2017) 6(8): 116-121 

118 

 

conformity with those reported by Kacha et 

al., (2012) in phalsa and Kumar et al., (2012) 

in strawberry.  

 

Effect on canopy volume 

 

The application of different level of growth 

regulators significantly affected the canopy 

volume of pomegranate. The maximum 

canopy volume (3.81 m
3
) was recorded with 

the application of 75ppm GA3 followed by 50 

ppm GA3 (3.68 m
3
). The minimum canopy 

volume (2.83 m
3
) was recorded in control 

(Table 1). The maximum increase in canopy 

volume with the spray of GA3 might be due to 

beneficial effect of GA3 in cell elongation and 

enlargement. The increased uptake of water 

and nutrients due to persuasive swelling 

forces leading the softening of cell wall and 

thereby favoured better development of plants 

resulting in greater height and spread of plant 

and ultimately the greater canopy volume. 

The present findings are in accordance with 

the report of Eelkim et al., (2003) in 

mandarin, Sharma (2004) in apple, Saleem et 

al., (2007) in sweet orange and Kumar et al., 

(2012) in strawberry.  

 

Effect on internode length 

 

After examining the data regarding internode 

length (Table 1), a significant increase was 

observed in internode length under various 

treatments as compared with control. 

Maximum internode length (8.07 cm) was 

observed in plants treated with 75 ppm GA3 

and it was followed by 50 ppm GA3 (7.84 

cm). The minimum internode length (5.51 

cm) was recorded in control.  

 

Higher inter-nodal length achieved might be 

due to cell division and cell elongation growth 

enhancing properties of gibberellin as 

reported by Mahmoud (1989) in grapes, 

Kumar et al., (2014) in phalsa and Singh et 

al., (2015) in phalsa. 

 

Table.1 Effect of plant growth regulators on vegetative growth and flowering of  

Pomegranate cv. Kandhari 

 

Treatments Plant 

height 

(cm) 

Plant 

spread 

(cm) 

Canopy 

volume 

(m
3
) 

Internode 

length 

(cm) 

Shoot 

length 

(cm) 

Plant 

girth 

(cm) 

Leaf 

area 

(cm
2
) 

Number 

of 

flowers 

Days to 

flowering 

Control 179.57 173.57 2.83 5.51 11.53 2.60 6.03 21.13 26.21 

NAA 20 ppm 183.20 182.03 3.14 6.72 13.97 2.91 6.57 26.37 23.96 

NAA 30 ppm 185.90 183.90 3.26 6.97 14.33 2.99 6.73 26.98 23.82 

NAA 40 ppm 188.13 186.93 3.41 7.28 14.97 3.08 7.00 28.58 23.67 

GA3 25 ppm 190.13 189.97 3.55 7.61 15.17 3.21 7.13 27.53 23.78 

GA3 50 ppm 192.47 192.00 3.68 7.84 15.33 3.29 7.27 27.87 24.07 

GA3 75 ppm 194.90 194.20 3.81 8.07 15.57 3.34 7.37 29.01 24.31 

2,4-D 20 ppm 182.97 174.20 2.90 6.40 12.30 2.67 6.10 24.26 24.78 

2,4-D 30 ppm 184.00 177.07 3.01 6.11 12.67 2.73 6.23 25.37 24.84 

2,4-D 40 ppm 186.03 180.03 3.12 5.83 13.47 2.81 6.43 25.93 24.98 

C.D. (P=0.05) 4.06 9.35 0.29 0.54 1.33 - 0.43 1.82 1.08 

 

Effect on shoot length 

 

Plant growth regulators spray significantly 

affect the shoot length. However, the 

maximum shoot length (15.57 cm) was 

measured with foliar spray of 75 ppm GA3 

followed by spray of 50 ppm GA3 (15.33 cm) 

and minimum was recorded in control (Table 
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1). The increase in vegetative growth of the 

plant with the spray of plant growth regulators 

may be attributed to the association of 

nitrogen in the synthesis of protoplasm and in 

the primary manufacture of amino acids and 

increased auxin activities. As a result, 

meristematic activities increased which in 

turn increase the vegetative growth. Similar 

results have also been reported by Kumar et 

al., (2014) in phalsa and Karole and Tiwari 

(2016) with spray of NAA + GA3 + Urea in 

ber.  

 

Effect on plant girth 

 

Plant girth showed a non-significant effect by 

the application of different level of growth 

regulators. Maximum plant girth (3.34 cm) 

was recorded in plants treated with 75 ppm 

GA3 and it was followed by treatment 50 ppm 

GA3 (3.29 cm).The minimum plant girth (2.60 

cm) was recorded in control (Table 1). The 

maximum increase in plant girth due to GA3 

application might be due to fact that 

gibberellins regulate the growth of plants by 

causing cell division and cell elongation, 

thereby increasing the vegetative growth by 

overcoming genetic dwarfism (Singh and 

Singh 2009). Similar observations have been 

reported by Jadhav et al., (2006) and Kaur 

and Kaur (2015). 

 

Effect on leaf area 

 

The results of the present study showed that 

the application of growth regulators 

significantly affected the leaf area. It was 

observed that plants treated with 75 ppm GA3 

produced maximum leaf area (7.37 cm
2
) and 

it was followed by 50 ppm GA3 treatment 

(7.27 cm
2
). The minimum leaf area (6.03 cm

2
) 

was recorded in control (Table 1).  
 

The increase in leaf area was probably due to 

the fact that gibberellin stimulates the activity 

of auxin resulting in production of more 

number of leaves thereby increasing leaf area. 

These results confirmed the findings of 

Mahmoud (1989) in grapes, Paroussi (2002) 

in strawberry and Saima et al., (2014) in 

strawberry as they also reported the positive 

role of GA3 in enhancing leaf area. 

 

Effect on number of flowers 

 

The results summarized in table 1 showed 

that, the application of different plant growth 

regulator had significant effects on number of 

flowers per plant. The maximum number of 

flowers (29.01) was recorded with the 

application of 75ppm GA3 followed by 40ppm 

NAA (28.58). The minimum number of 

flowers (21.13) was recorded in control. 

Increase in number of flowers following GA3 

application might be due to fact that the plants 

sprayed with GA3 and NAA remained 

physiologically more active to build up 

sufficient food reserve for developing 

flowers. Auxins are also known to stimulate 

flower bud initiation. Hence, the increase in 

flowering may be due to enhanced 

photosynthesis which increased the potential 

of trees to develop more flower buds. Similar 

observations have been reported by Singh and 

Singh (2006) in strawberry, Kappel and 

MacDonald (2007) in sweet cherry and 

Bhogave and Raut (2014) in papaya. 

 

Effect on days to flowering 

 

The application of different level of growth 

regulators significantly affected the days to 

flowering of pomegranate. The minimum 

days to flowering (23.67) was recorded in 40 

ppm NAA while the maximum days to 

flowering (26.21) was recorded in control 

(Table 1). The result on earliness in flowering 

in this experiment goes with the reports by 

Kannan et al., (2009) in paprika and Bhujbal 

et al., (2013) in sapota who reported that the 

application of NAA produced significantly 

minimum number of days for flower 

initiation. 
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