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ABSTRACT 

The current investigation evaluated the influence of Integrated Nutrient Management on growth, yield 

and fruit quality of fig (Ficus carica L.) during 2024–25 at MHREC, Bagalkot. A Randomized Block 

Design with seven distinct treatments was employed for the experiment and three replications on 

established fig plants. Among the treatments, INM module T6 (RDF + organics + biofertilizers) recorded 

maximum plant height (246.67 cm), canopy volume (1.89 m³), leaf area (484.50 cm²) and chlorophyll 

content (63.12 SPAD). The same treatment also produced highest number of fruits per plant (308), fruit 

yield per plant (14.25 kg) and fruit yield per hectare (10.54 t/ha). Marked improvements were observed 

in the fruit quality parameters with higher TSS (22.75 °Brix), ascorbic acid content (8.90 mg/100 g), fruit 

firmness (1.10 N), longer shelf life (4.33 days) and lowest titratable acidity (0.24 %) resulting in highest 

TSS: acid ratio (94.79). The study concludes that INM practices enhance vegetative growth, yield and 

fruit quality in fig, highlighting its role in promoting sustainable production practices. 
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Introduction 

Fig (Ficus carica L.), a member of the family 

Moraceae, is considered an important fruit species due 

to its high nutritional value and therapeutic properties. 

It is nurtured in several states of India, notably 

Maharashtra, Karnataka, Gujarat, Uttar Pradesh and 

Tamil Nadu. Figs are rich in carbohydrates, minerals, 

vitamins and bioactive compounds, which contribute to 

their health benefits. Despite its economic and 

nutritional significance, productivity in fig remains 

relatively low due to imbalanced fertilizer application, 

nutrient mining and poor soil health (Eyduran et al., 

2015). 

Excessive dependence on inorganic fertilizers 

often results in nutrient imbalance and soil 

degradation, while exclusive use of organics may not 

meet the crop’s nutrient demand. Integrated Nutrient 

Management (INM), which combines the benefits of 

chemical fertilizers, organic manures, biofertilizers and 

micronutrients, has emerged as a sustainable approach. 

INM not only enhances improvement and yield 

potential but also maintains soil fertility and quality. 

This study was conducted with the objective to 

evaluate the influence of different INM modules on 

vegetative growth, yield and quality parameters of fig 

under dry land conditions. 

Materials and Method 

The experiment was performed during the 2024–

2025, at the Main Horticultural Research and 

Extension Centre (MHREC), UHS, Bagalkot. 

Karnataka. The experimental layout consisted of a 

Randomized Complete Block Design (RCBD) with 

seven treatments, each replicated thrice. A three-year-

old fig orchard, developed from healthy tissue-cultured 

plants, was chosen for the research. The total numbers 

of trees included in the experiment were 105 and were 
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spaced at 4.5 m X 3 m. The experiment consist of 7 

treatments Viz., T1- 100 % RDF (150:100:100 g 

NPK/plant), T2- 125 % RDF (187:125:125 g 

NPK/plant), T3- 150 % RDF (225:150:150 g 

NPK/plant),  T4- 50 % RDF (75:50:50 g NPK/plant) + 

25 % through organic sources i.e., vermicompost (1.25 

kg/plant) + neem cake (0.75 kg/plant)  + VAM (50 

g/plant) + PSB (20 g/plant) + KSB (20 g/plant), T5- 75 

% RDF (112:75:75 g NPK/plant) + 25 % through 

organic sources i.e., vermicompost (1.25 kg/plant) + 

neem cake (0.75 kg/plant)  + VAM (50 g/plant) + PSB 

(20 g/plant) + KSB (20 g/plant), T6- 100 % RDF 

(150:100:100 g NPK/plant) + 25 % through organic 

sources i.e., vermicompost (1.25 kg/plant) + neem cake 

(0.75 kg/plant)  + VAM (50 g/plant) + PSB (20 

g/plant) + KSB (20 g/plant), T7- 100 % RDF through 

organic sources 50 % through vermicompost + 50 % 

through neem cake + VAM (50 g/plant) + PSB (20 

g/plant) + KSB (20 g/plant). Organic manures and 

biofertilizers were applied at the time of pruning, 

biofertilizers are mixed thoroughly with the farm yard 

manures 15 days before the application and kept under 

shade. Inorganic fertilizers were applied in three 

different growth stages as per the following ratio i.e., at 

vegetative stage (3:2:1), at fruit initiation stage (1:3:2) 

and during fruit development stage (2:1:3 NPK). 

 Several growth parameters, including plant 

height, canopy volume, leaf area and chlorophyll 

content, were measured. Plant height and canopy 

volume were determined using a measuring tape and a 

long stick. Leaf area was estimated through the linear 

method (LBK method) by selecting ten leaves from 

each plant, calculating their average and expressing the 

results in square centimetres. 

The mathematical equation to calculate it is as 

follows;  

Leaf area (LA) = L x B x K 

Where L = maximum length, B = maximum breadth 

and K = Correction factor 

The SPAD-502 chlorophyll meter was employed 

to assess chlorophyll content in fully matured leaves. 

Different yield-attributing traits, such as the 

number of fruits per plant and fruit yield, were 

recorded. For biochemical parameters including TSS, 

titratable acidity, TSS to acid ratio, and shelf life, five 

healthy fruits were randomly selected from each tree at 

full maturity. A hand refractometer was employed to 

measure the total soluble solids (TSS). Fruit acidity 

was determined through a standard acid–alkali titration 

procedure, while ascorbic acid content analyzed by 

using the method outlined by Ranganna (1986). Fruit 

firmness evaluated using the TAXT plus texture 

analyzer, which punctured the pulp with a 2 mm 

cylinder probe. The peak force value displayed on the 

graph was utilized to determine the texture value, 

measured in Newton force (N). Shelf life was assessed 

by recording the number of days from harvest until the 

fruits stayed in acceptable edible condition without 

signs of spoilage under ambient storage. 

Result and Discussion 

The study revealed significant effects of INM 

modules on vegetative growth, yield and quality 

parameters of fig. Among the treatments, T6 (RDF + 

organics + biofertilizers) was consistently superior. 

Significant changes were observed due to 

integrated nutrient management in the vegetative 

growth of fig (Table 1). The treatment T6 (RDF + 

organics + biofertilizers) recorded the highest plant 

height (246.67 cm), canopy volume (1.89 m³), leaf area 

(484.50 cm²) and chlorophyll content (63.12 SPAD), 

while the minimum values were observed in the 

control. The increase in growth attributes under INM 

may be attributed to a steady nutrient supply, organic 

matter improvement and stimulation of beneficial soil 

microorganisms. Vermicompost and neem cake 

enhanced organic carbon availability and soil physical 

condition, while VAM and PSB improved nutrient 

solubilization and uptake efficiency. Biofertilizers are 

also known to release growth-promoting substances 

which stimulate vegetative vigour. Similar 

improvements in vegetative growth due to INM have 

been reported in fig by El-Gioushy et al. (2021) and in 

other fruit crops by Amir et al. (2011), who observed 

significant gains in leaf area and chlorophyll because 

of the synergistic use of fertilizers and manures. These 

findings closely align with with the finding of Ali et al. 

(2023) and Pratap and Tripathi (2025) in fig. 

There was a significant effect on yield parameters 

by the treatments (Table 2). The treatment T6 produced 

the highest number of fruits per plant (308), fruit yield 

per plant (14.25 kg) and yield per hectare (10.54 t/ha). 

This increase in yield is associated with balanced 

nutrition, improved flower initiation and better fruit 

retention under INM. The integrated use of organic and 

inorganic fertilizers provided both rapid nutrient 

supply and sustained soil fertility. Similar 

improvements in yield through integrated nutrient 

management (INM) were documented in fig by Osman 

(2010) and Singh et al. (2015), who emphasized the 

importance of combined nutrient strategies in 

enhancing fruit set and overall productivity. These 

results are consistent with the findings of Gajbhiye et 

al. (2020), who reported that the combination of 

organic amendments with RDF notably improved fruit 
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yield and harvest index in perennial fruit crops. 

Comparable observations were made by Ahmed et al. 

(2025) in fig (Ficus carica L.), where integrated 

nutrient management significantly boosted yield 

attributes by enhancing nutrient uptake and 

physiological efficiency. 

Significant improvement in fruit quality was 

observed under INM (Table 3). Treatment T6 recorded 

the highest TSS (22.75 °Brix), lowest titratable acidity 

(0.24 %), highest TSS:acid ratio (94.79), maximum 

ascorbic acid (8.90 mg/100 g), firmness (1.10 N) and 

longest shelf life (4.33 days). The improvement in TSS 

is attributed to greater photosynthate accumulation and 

efficient translocation to fruits under balanced 

nutrition. Reduction in acidity is due to rapid 

metabolism of organic acids during ripening, leading to 

a better TSS:acid balance and improved taste. The 

increase in ascorbic acid content may be attributed to 

improved enzymatic activity resulting from organic 

amendments, the involvement of micronutrients in 

vitamin C biosynthesis and the enhanced availability of 

essential macronutrients and micronutrients by 

farmyard manure (FYM), which enhances 

photosynthesis, carbohydrate and sugar metabolism, 

leading to higher fruit quality. The results obtained also 

got the support of the findings of Tripathi et al. (2010). 

Fruit firmness and shelf life were also improved under 

INM, possibly due to higher calcium uptake and 

strengthened cell wall structure from organic manures. 

Similar results were observed in fig by Kurubar et al. 

(2015) and in other fruit crops by Sharma et al. 2016, 

where integrated nutrient management improved 

sweetness, nutritional quality and storage life. 

Conclusion 

The findings of the present study indicated that 

integrated nutrient management markedly enhanced the 

growth, yield and quality traits of fig. Among the 

treatments tested, the highest effectiveness was 

observed with the application of 100 % RDF 

(150:100:100 g NPK/plant) + 25 % through organic 

source i.e., vermicompost (1.25 kg/plant) + neem cake 

(0.75 kg/plant) + VAM (50 g/plant) + PSB (20 g/plant) 

+ KSB (20 g/plant), which combined RDF with 

organics and biofertilizers, recorded superior 

performance with maximum yield and fruit quality, 

along with better shelf life. Implementing such INM 

modules can be suggested as a sustainable approach to 

improve both productivity and profitability in fig 

cultivation. 

 
Table 1: Plant height, canopy volume, leaf area and chlorophyll content as influenced by INM module in fig cv. 

Poona 

Treatment Plant height (cm) 
Canopy  

volume (m
3
) 

Leaf area  

(cm
2
) 

Chlorophyll  

(SPAD values) 

T1 216.67 1.26 366.40 44.81 

T2 225.00 1.35 385.47 46.42 

T3 238.00 1.60 445.13 53.16 

T4 235.00 1.51 425.10 49.62 

T5 240.67 1.73 464.30 61.02 

T6 246.67 1.89 484.50 63.12 

T7 232.00 1.47 405.03 47.24 

S. Em± 3.77 0.03 4.23 0.64 

CD at 5 % 11.57 0.10 13.03 1.97 

 
T1-  100 % RDF (150:100:100 g NPK/plant) 

T2-  125 % RDF (187:125:125 g NPK/plant) 

T3-  150 % RDF (225:150:150 g NPK/plant) 

T4-  50 % RDF + 25 % through organic sources [vermicompost (1.25 kg/plant) + neem cake  

(0.75 kg/plant)] + VAM (50 g/plant) + PSB (20 g/plant) + KSB (20 g/plant) 

T5-  75 % RDF + 25 % through organic sources [vermicompost (1.25 kg/plant) + neem cake  

(0.75 kg/plant)] + VAM (50 g/plant) + PSB (20 g/plant) + KSB (20 g/plant) 

T6-  100 % RDF + 25 % through organic sources [vermicompost (1.25 kg/plant) + neem cake  

(0.75 kg/plant)] + VAM (50 g/plant) + PSB (20 g/plant) + KSB (20 g/plant) 

T7 -  100 % RDF through organic sources 50 % through vermicompost + 50 % through neem cake 

+ VAM (50 g/plant) + PSB (20 g/plant) + KSB (20 g/plant) 
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Table 2: Number of fruits per plant and fruit yield as influenced by INM module in fig cv. Poona 

Fruit yield 
Treatment  Number of fruits per plant 

Kg/plant t/ha 

T1 270 9.47 7.01 

T2 278 9.95 7.36 

T3 286 10.85 8.03 

T4 295 12.2 9.03 

T5 304 13.98 10.34 

T6 308 14.25 10.54 

T7 288 10.84 8.02 

S. Em± 4.14 0.08 0.20 

CD at 5 % 12.74 0.25 0.60 
T1-  100 % RDF (150:100:100 g NPK/plant) 

T2-  125 % RDF (187:125:125 g NPK/plant) 

T3-  150 % RDF (225:150:150 g NPK/plant) 

T4-  50 % RDF + 25 % through organic sources [vermicompost (1.25 kg/plant) + neem cake  

(0.75 kg/plant)] + VAM (50 g/plant) + PSB (20 g/plant) + KSB (20 g/plant) 

T5-  75 % RDF + 25 % through organic sources [vermicompost (1.25 kg/plant) + neem cake  

(0.75 kg/plant)] + VAM (50 g/plant) + PSB (20 g/plant) + KSB (20 g/plant) 

T6-  100 % RDF + 25 % through organic sources [vermicompost (1.25 kg/plant) + neem cake  

(0.75 kg/plant)] + VAM (50 g/plant) + PSB (20 g/plant) + KSB (20 g/plant) 

T7 -  100 % RDF through organic sources 50 % through vermicompost + 50 % through neem cake 

+ VAM (50 g/plant) + PSB (20 g/plant) + KSB (20 g/plant) 

 
Table 3: Total soluble solids, titratable acidity, TSS to acid ratio, anthocyanin content and shelf life as influenced 

by INM module in fig cv. Poona 

Treatment 
TSS 

(°Brix) 

Titratable acidity 

(%)  

TSS to acid  

ratio 

Fruit firmness 

(N) 

Ascorbic acid 

(mg/100g) 

Shelf life  

(days) 

T1 18.50 0.32 46.25 0.75 4.01 2.32 

T2 19.23 0.32 60.09 0.80 4.89 2.33 

T3 19.67 0.31 65.56 0.81 6.08 2.67 

T4 20.72 0.30 69.06 0.85 5.20 3.00 

T5 20.87 0.27 77.30 0.90 7.83 3.67 

T6 22.75 0.24 94.79 1.10 8.90 4.33 

T7 20.83 0.28 74.39 0.94 6.93 3.33 

S. Em± 0.32 0.01 1.28 0.01 0.09 0.02 

CD at 5 % 0.97 0.03 3.94 0.03 0.28 0.07 

 
T1-  100 % RDF (150:100:100 g NPK/plant) 

T2-  125 % RDF (187:125:125 g NPK/plant) 

T3-  150 % RDF (225:150:150 g NPK/plant) 

T4-  50 % RDF + 25 % through organic sources [vermicompost (1.25 kg/plant) + neem cake  

(0.75 kg/plant)] + VAM (50 g/plant) + PSB (20 g/plant) + KSB (20 g/plant) 

T5-  75 % RDF + 25 % through organic sources [vermicompost (1.25 kg/plant) + neem cake  

(0.75 kg/plant)] + VAM (50 g/plant) + PSB (20 g/plant) + KSB (20 g/plant) 

T6-  100 % RDF + 25 % through organic sources [vermicompost (1.25 kg/plant) + neem cake  

(0.75 kg/plant)] + VAM (50 g/plant) + PSB (20 g/plant) + KSB (20 g/plant) 

T7 -  100 % RDF through organic sources 50 % through vermicompost + 50 % through neem cake 

+ VAM (50 g/plant) + PSB (20 g/plant) + KSB (20 g/plant) 
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