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The experiment was conducted at Gangapur, Latur, Maharashtra, India during (Dec, 2017–June, 2018) to study effective 
use of fertilizers with a goal to match nutrient supply with crop requirements and minimize nutrient losses from fields. 

Fertilizers are considered basic requirements to get the maximum yield, quality and productivity of trees. Fertigation is 
advantageous over the application of solid fertilizers in the soil by minimizing the losses of fertilizers through runoff and leaching 
and increase the nutrient-use efficiency and saving amount of fertilizers, therefore to study the different levels of fertigation 
(Surface irrigation+RDF-control; Drip irrigation+RDF; 50% RDF through fertigation; 75% RDF through fertigation; 100% 
RDF through fertigation and 125% RDF through fertigation) on fruit attributes and quality of pomegranate (Punica granatum 
L.) cv. Super Bhagwa. The experiment was laid out in a Randomized Block Design with six treatments and four replications. 
The investigation indicated 75% recommended dose of fertilizers through fertigation resulted, the highest average fruit weight 
(258.65 g), fruit volume (225.50 ml), weight of hundred arils (35.47 g), rind thickness (4.97 mm), rind weight (113.92 g) and 
arils weight (144.73 g). Same treatment recorded maximum juice percentage (80.20%), reducing sugar (11.70%), total sugar 
(12.83%) and T.S.S.: Acid ratio (45.60). Therefore, 75% recommended dose of fertilizers through fertigation can be recommended 
for improve fruit attributes and quality of pomegranate cv. Super Bhagwa for four to five years old tree.
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1.   INTRODUCTION

Fertigation is a modern agro technique that has the 
potential to combining water and fertilizer application 

through irrigation and provides an excellent opportunity 
to maximize yield and nutrient use efficiency (Li et al., 
2002, Kafkafi and Tarchitzky, 2011). One of the main 
issues the world will face in the future is water shortage. To 
maintain the productivity of an agro ecosystem, managing 
water supplies for irrigation and determining crop water 
needs are of greatest priority (Negm et al., 2017, Negm 
et al., 2018). Among the various factors responsible for 
increasing crop production, the use of balanced fertilizer 
enhancing productivity. Since, pomegranate is high-value 
crop most of farmers are following drip irrigation method 
and are in need of proper fertigation (Tanari et al., 2019).
Pomegranate (Punica granatum L.) is an important fruit 
crop of the tropical and subtropical regions belonging 
to the family Punicaceae (Shaygannia et al., 2016). In 
addition, it is a drought tolerance crop (Sepulveda et al., 
2000). Pomegranate is commercially grown for its delicious, 
refreshing with sweet- acidic taste. The ‘Anardana’ is also 
prepared from pomegranate (Singh and Singh, 2004). The 
pomegranate is self-pollinated as well as cross-pollinated 
by insects (Qamar et al., 2018). Cross pollination increases 
the fruit set (Kumari et al., 2012). Very little amount of 
pollen is dispersed by wind. 45% of fruit is settled down by 
self-pollination and 68% by cross pollination. According 
to the season and variety of fruit size of pollen and fertility 
may vary (Suits et al., 1989, Aviram, 1993, Artik, 1998). 
In India mainly cultivated varieties like Ganesh, Mridula, 
Bhagwa, Dholka, Joyti, Muscat, Jodhpur Red, Ruby Red, 
etc. grown in different agro-climatic conditions (Sharma et 
al., 2014). Pomegranate is native of Iran and is extensively 
cultivated in Mediterranean countries like Spain, Morocco, 
Egypt, Afghanistan and Baluchistan. It is also grown to 
some extent in Burma, China, Japan, USA (California) and 
India (Kumar et al., 2018). The total area under cultivation 
of pomegranate in India is 192 t ha and production are 
around 2263 t mt according to NHB (Anonymous, 2017).
The pomegranate juices contained important minerals 
(Mehmet et al., 2011). Recently, it has been reported 
that extract of fruits has anti-cancer properties (Adams 
et al., 2006, Sudhakar et al., 2015). Plant parts are used 
for the treatment of various diseases or disorders such as 
ulcer, hepatic damage, dysentery, diarrhea, helminthiasis, 
acidosis, hemorrhage and respiratory problems (Lansky and 
Newman, 2007, Al-Muammar and Khan, 2012). 

The existing nutrient recommendation for pomegranate is 
basically for soil application and vary considerably different 
from place to place (Singh et al., 1988, Prasanna and 
Dhander, 1996). Further, the nutrient application has also 

known to have significant influence on pomegranate yield 
and quality viz., nitrogen on flowering pattern, potassium 
on fruit colour, calcium and boron on fruit cracking etc. 
(Gosh et al., 1996). Thus, there is need to study effective 
use of fertilizers with a goal to match nutrient supply with 
crop requirements and minimize nutrient losses from fields. 
Soil properties were changed due to traditional fertilizer 
application method that’s why research work done to know 
proper dose of fertilizers in pomegranate. In India, the 
demand for pomegranate is increasing day by day due to 
less productivity and production of pomegranate. Not much 
research on the fertigation of this fruit in India has been 
done. Therefore, with respect to this fruit, farmers have 
to face many difficulties. In Marathwada region there is 
very scarcity rainfall and the water resources are limited, so 
that the application of drip irrigation system and fertilizers 
will play important role in improve of fruits attributes and 
quality of pomegranate.

2.   MATERIALS AND METHODS

2.1.  Study site

An experiment was carried out at post- Gangapur, Taluka 
and District- Latur (MH), India (latitude 17°52' to 
18°50' N, longitude 76°18' to 79°12' E). The annual mean 
minimum and maximum temperatures of 19.48°C and 
31.36°C respectively and average annual rainfall is 840mm.

2.2.  Experimental details

Conducted an experiment on pomegranate cv. Super 
Bhagwa during the Ambia bahar, Dec, 2017–June, 
2018. The 4 years old plants grown at 2.5×3 m2 spacing 
were used for the experiment. The experiment was laid 
out in a Randomized Block Design with 6 treatments 
such as, T1 (Surface irrigation+RDF-control), T2 (Drip 
irrigation+RDF), T3 (50% RDF through fertigation), T4 
(75% RDF through fertigation), T5 (100% RDF through 
fertigation) and T6 (125% RDF through fertigation) with 
four replications. The fertilizers for the treatment T1 and 
T2 were applied by ring and dibbling method, respectively. 
Fertilizers for treatment T3 to T6 were applied through drip 
irrigation system (fertigation).

2.3.  Observation recorded

The observation on fruit attributes and quality of 
pomegranate such as average fruit weight (g), volume of fruit 
(ml), weight of 100 arils (g), rind thickness (mm), weight 
of rind fruit-1 (g), weight of arils fruit-1 (g), Rind: Aril ratio, 
juice percentage (%), TSS (%), acidity (%), reducing sugar 
(%), non-reducing sugar (%), total sugar (%) and TSS: Acid 
ratio were recorded during the experimental period.

2.4.  Statistical analysis

The statistical analysis of the data in respect of fruit 
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availability of nutrients, soil moisture and water available 
to the plant continuously at proper stage. The 75% of RDF 
was sufficient for increasing the rind thickness and rind 
weight; it may help to reduce thrips and other insect attack 
on fruits to improve quality of fruits in cv. Super Bhagwa. 
These findings are in accordance withthe results obtained 
by Singh et al. (2006) in pomegranate and Kumar et al. 
(2012) in banana. The treatment T2 (Drip irrigation+RDF) 
recorded significantly the highest Rind: Arils ratio (0.93). 
This might be due to the different fertilizers’ levels are 
also affectthe Rind: Arils ratio of the pomegranate. This 
indicated that, there may bedirect or indirect correlation 
between Rind and Arils weight of pomegranate.

attributes and quality was done according to the standard 
procedure given by Panse and Sukhatme (1984).

3.   RESULTS AND DISCUSSION

3.1.  Effect of fertigation on fruits attributes

It is revealed from the data (Table 1), the fruits attributes of 
pomegranate were significantly influence by different levels 
of fertigation. The highest average fruit weight (258.65 g), 
fruit volume (225.50 ml), weight of hundred arils (35.47 
g), rind thickness (4.97 mm), rind weight (113.92 g) and 
arils weight (144.73 g) were noted under the treatment 
T4 (75% RDF through fertigation) as compared to other 
treatments. This might bedue to the effect of sufficient 

Table 1: Effect of fertigation on fruit attributes of pomegranate

Treatments Average fruit 
weight 

(g)

Volume of 
fruit 
(ml)

Weight of 
hundred arils 

(g)

Rind 
thickness 

(mm)

Weight of 
rind fruit-1 

(g)

Weight of 
arils fruit-1 

(g)

Rind: aril 
ratio

T1 175.38 143.75 23.20 3.68 80.37 95.01 0.84

T2 188.97 149.25 27.37 4.16 91.12 97.85 0.93

T3 193.97 152.25 28.42 4.36 92.85 101.12 0.92

T4 258.65 225.50 35.47 4.97 113.92 144.73 0.79

T5 237.55 205.50 31.90 4.53 97.00 140.55 0.69

T6 215.82 174.25 30.27 4.63 96.95 118.87 0.81

SEm± 8.54 7.01 1.70 0.22 3.87 4.66 0.03

CD (p=0.05) 26.32 21.61 5.25 0.67 11.93 14.37 0.11

Table 2: Effect of fertigation on quality of pomegranate

Treatments Juice 
percentage 

(%)

TSS 
(%)

Acidity 
(%)

Reducing 
sugar (%)

Non reducing 
sugar (%)

Total sugar 
(%)

TSS: 
Acid 
ratio

T1 77.44 12.80 0.40 10.02 1.07 11.09 32.00

T2 78.09 13.35 0.35 10.66 1.14 11.80 38.14

T3 78.64 14.25 0.32 10.39 1.17 11.56 44.53

T4 80.20 15.05 0.33 11.70 1.13 12.83 45.60

T5 79.47 15.25 0.38 11.10 1.04 12.14 40.13

T6 79.60 14.60 0.36 11.00 1.02 12.02 40.55

SEm± 0.63 0.53 0.01 0.36 0.03 0.35 2.24

CD (p=0.05) NS 1.64 0.04 NS NS NS 6.90

3.2.  Effect of fertigation on quality parameters

It is revealed from the data (Table 2), the total soluble solid 
content (15.25%) was significantly increased by application 
of treatment T5 (100% RDF through fertigation). This had 
led to a balanced water and nutrition supply to the plants and 
there by increased the quality of fruits. The similar results 
had been reported by Tank et al. (2011) in papaya, Pawar 
and Dingre (2013) in banana and Haneef et al. (2014) in 

pomegranate. The minimum titrable acidity (0.32%) was 
recorded in treatment T3 (50% RDF through fertigation). 
This indicated that 50% RDF was sufficient for minimize 
titrable acidity; it helped to save fertilizers. The similar results 
had been reported by Singh et al. (2006) in pomegranate 
and Pramanikand Patra (2015) in banana. The TSS: Acid 
ratio (45.60) was significantly increased in treatment T4 
(75% RDF through fertigation). The data indicated that, 
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75% RDF was sufficient for improve TSS: Acid ratio.
The maximum juice percentage (80.20%), reducing sugar 
(11.70%) and total sugar (12.83%) were recorded under 
treatment T4 (75% RDF through fertigation) and maximum 
non-reducingsugar (1.17%) was influenced by T3 (50% 
RDF through fertigation) but remarkable difference was 
not observed among these treatments.

4.   CONCLUSION

The fruit attributes viz., average fruit weight, volume of 
fruit, weight of hundred arils, rind thickness, weight 

of rind fruit-1 and weight of arils fruit-1 were positively 
influenced by application of treatment 75% RDF through 
fertigation. Similarly, the maximum juice percentage, 
reducing sugar, total sugar and TSS: Acid ratio was obtained 
in the same treatment. In a light, the 75% RDF through 
fertigation was observed most effective for getting higher 
quality fruit and fruit attributes.
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