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Abstract   

Ney Poovan, a banana variety renowned for its distinct taste and nutritional 
value, often suffers from yield and quality limitations due to poor nutrient 

management. This study aimed to overcome this issue by investigating the 
influence of bunch-feeding treatments with nutrients and growth regulators on 
the yield and quality of Ney Poovan. The specific objectives were to study the 

effects of bunch feeding on yield and to evaluate its impact on fruit quality. A 
field experiment was conducted at the Grapes Research Station, 
Royappanpatti, Theni, in a randomized block design with 10 treatments. These 

included growth regulators, nutrients, their combinations and a control.  The 
biometric and quality parameters showed that treatment T₉ performed 
significantly better than the control. This treatment significantly improved key 

parameters, including higher bunch weight (12.65 kg), finger length (10.81 cm), 
yield (28.69 t/ha), total soluble solids (23.94 ˚Brix) and reduced titratable acidity 
(0.22%), while also enhancing shelf life (7.51 days), pulp-to-peel ratio (7.01), TSS 

(23.94 ˚Brix) and ascorbic acid content (3.46 mg/100 g). Enhanced fruit 
development due to T9 treatment underscores its potential as an effective 
bunch-feeding strategy. These findings highlight the potential of Treatment T9 

as a sustainable strategy for enhancing banana production.  
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Introduction   

Banana (Musa spp.) is one of the most important fruits internationally 
cultivated for 1000 of years. It is vital in many tropical and subtropical countries' 

agricultural, nutritional and economic sectors. India is a leading producer of 
bananas (1). Among various cultivars of banana, Ney Poovan (AB group), known 
as Elakkibale, Mitli and Puttablae, is cultivated on a large scale, particularly in 

Karnataka and Tamil Nadu (2). This cultivar is highly regarded for its export 
potential due to its edible quality, unique taste and attractive yellow color after 
ripening (3). Banana cultivation originated in ancient Southeast Asian 

civilizations, (4)where they were domesticated and integrated into traditional 
farming methods (4). Over time, banana farming expanded across continents, 
demonstrating resilience to diverse climates, soil types and cultural practices. 

Traditional banana production relied on natural fertility and indigenous 
agricultural techniques, often resulting in variable yields and quality. In modern 
continuous cropping systems, balanced fertilizer application is essential for 

improving banana output and soil health (5). As the global demand for bananas 
increased, systematic farming practices emerged. These included the 
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introduction of manures and irrigation systems, aiming to 
enhance productivity. However, many nutrient management 

practices focused primarily on foliar and soil applications.  

 Modern research into plant physiology has 

revolutionized banana cultivation by identifying the critical 
role of nutrients and growth regulators in fruit development. 
Banana plants are heavy feeders and require a lot of 
potassium and nitrogen because of their rapid development. 
Nitrogen and potash were provided in three successive doses 

using standard farming procedures, with the last dosage 
given in the seventh month after 18 months of planting, just 
before shooting. However, nutrients are necessary until 

harvesting, when many photosynthates are transported from 
source to sink. Providing the proper nutrients is essential to 
achieve optimal fruit size and quality at this critical stage. 

These nutrients influence banana bunch size, enhance fruit 
quality and reduce the poor development often observed in 
the last hand of the bunch. As a result, bunch feeding is a 

nutrition-feeding physiological strategy that supplies 
nutrients straight to the stalk end of a bunch (6). Bunch 
feeding is particularly effective for cultivars like Ney Poovan, 

where uniformity and post-harvest characteristics are 
paramount for market acceptability.  

 Significant benefits were observed by following the 
application of growth regulators, including gibberellic acid 

(GA3), brassinosteroids, citric acid and ascorbic acid. These 
benefits were further enhanced by adding macro and 
micronutrient fertilizers such as potassium sulfate (K2SO4), 

urea, 19:19:19 NPK, zinc sulfate (ZnSO4) and borax. These 
inputs enhance physiological processes, including 
photosynthesis, nutrient translocation and cell division, 

supporting fruit growth and reducing physiological disorders 
(7). Research continues to refine these techniques, integrating 
advancements in precision agriculture and sustainable 

practices. Bunch feeding is recognized as a method to enhance 
productivity, optimize resource use, reduce environmental 
impact and meet the demands of consumers and industries for 

high-quality produce. This paper explores the evolution and 
modern applications of bunch-feeding combinations in Ney 
Poovan, highlighting its potential to transform banana 

cultivation into a more sustainable and profitable enterprise. 
While many studies have demonstrated the benefits of bunch 
spraying and soil application of nutrients and growth 

regulators in bananas (5, 8), limited research exists on the 
combined use of growth regulators and nutrients in bunch 

feeding. This study evaluated the effect of bunch feeding on 
the yield and quality of Ney Poovan bananas, with specific 
objectives to assess its influence on yield and fruit quality.  

 

Materials and Methods 

Experimental site and design 

This study was conducted at the Grapes Research Station, 
Royappanpatti, Theni District, Tamil Nadu, India, from 2023 

to 2024. The objective was to evaluate the impact of bunch 
feeding with nutrients and growth regulators on the yield and 
quality of bananas. The experiment was laid out in a 

Randomized Complete Block Design (RCBD) with 10 
treatments and 3 replications. Five Ney Poovan banana 
plants were utilized for each replication, with a plant spacing 

of 2.1 m X 2.1 m. Each treatment was applied to Ney Poovan 
banana plants at the critical stage of banana fruit 
development, during the "early fruit filling", providing the 

proper nutrients is essential to achieve optimal fruit size and 
quality. The treatments utilized in this experiment are GA3 at 
the rate of 50 ppm (T1), GA3 at the rate of  100 ppm (T2), GA3 at 

the rate of  150 ppm (T3), K2SO4 at the rate of  0.5% (T4), K2SO4 
at the rate of  1.0% (T5), urea at the rate of  1.0% (T6), 19:19:19 
NPK at the rate of  0.5% (T7), 19:19:19 NPK at the rate of  1.0% 

(T8), Growth regulators and nutrients combination (comprises 
of K2SO4 at the rate of  0.5%, urea at the rate of  0.1%, borax 
0.25%, ZnSO4 at the rate of  0.25%, citric acid at the rate of  

0.0125%, ascorbic acid at the rate of 100 ppm, 
Brassinosteroids at the rate of  0.1 ppm and GA3 at the rate of  
50 ppm)(T9) and control/ denavelling (T10). To prepare our 

bunch feeding solution, gather clean water, balanced 
fertilizers, growth regulators and additional additives. Mix the 
combination thoroughly with water, ensuring the ingredients 

are fully dissolved. The preparation of chemicals for bunch 
feeding is shown in Fig. 1. Test the pH of the solution using a 
pH meter or test strips, as bananas prefer slightly acidic soil. 

Apply the solution to the base of the banana plants, targeting 
bunch stalks where fruits are developing. The preparation of 
different bunch feeding combinations based on treatments is 

given below in Table 1. The control treatment (T10) consisted 
solely of denavelling. 

Fig. 1. Chemical preparation for bunch feeding. 
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Treatment implementation 

For bunch stalk feeding, uniform bunches were chosen based 
on criteria such as similar fruit size, color and shape, with 

minimal variation in the number of hands and fruits per 
bunch from each treatment. A slant cut was made to remove 
the rachis and male bud from the distal end of the bunch 

after the pistillate (female) flowers had set fruits, 
approximately 15 days after flower emergence or after the 
loss of four bracts. The field view and de-navelling operation 

are shown in Fig. 2. A fresh slurry was prepared by combining 
the specified fertilizer doses and dissolving them in 1 L of 
water before applying them to Ney poovan banana bunches 

immediately after de-navelling. The mixture, prepared with 
various combinations of chemicals and fertilizers based on 
the treatment, was placed in a thick blue polythene bag. The 

excised rachis was immersed in the bag and the bunch 
feeding was performed, as demonstrated in Fig. 3. The bag 
was kept until the harvest of the banana bunches. 

 

 

Table 1. Preparation of different bunch feeding solutions based on treatments 

Treatment PGR/ Nutrient Preparation of mixture 
T1 GA3 at the rate of 50 ppm 0.75 g of GA3 + 15 L of water 
T2 GA3 at the rate of  100 ppm 1.50 g of GA3 + 15 L of water 
T3 GA3 at the rate of  150 ppm 2.25 g of GA3 + 15 L of water 
T4 K2SO4 at the rate of  0.5% 75 g of  K2SO4 + 15 L of water 
T5 K2SO4 at the rate of  1.0% 150 g of  K2SO4 + 15 L of water 
T6 Urea at the rate of  1.0% 150 g of Urea + 15 L of water 
T7 19:19:19 NPK at the rate of  0.5% 75 g of  19:19:19 NPK + 15 L of water 
T8 19:19:19 NPK at the rate of  1.0% 150 g of  19:19:19 NPK + 15 L of water 

T9 

Growth regulators and nutrients combination 
comprises of K2SO4 at the rate of  0.5%, Urea at the 

rate of  0.1%, borax 0.25%, ZnSO4 at the rate of  
0.25%, citric acid at the rate of  0.0125%, ascorbic 

acid at the rate of  100 ppm, brassinosteroids at the 
rate of  0.1 ppm and GA3 at the rate of  50 ppm 

75 g of K2SO4, 15 g of Urea, 37.5 g of borax, 37.5 g of ZnSO4, 1.875 g of citric 
acid, 1.50 g of ascorbic acid, 0.015 g of brassinosteroids, 0.75 g of GA3 + 15 L 

of water 

T10 Control Nil 

 

Fig. 2. Field view and de-navelling. 

 

Fig. 3. Bunch feeding. 
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Data collection 

After harvest, growth, yield and quality parameters were 
recorded for each treatment. Growth parameters such as days 

taken from shooting to harvest were calculated as the number 
of calendar days between the visible emergence of the 
inflorescence and the harvest date when the fruits reached 
maturity (absence of angles in fingers) and it was expressed in 
days. The total duration of the banana was measured as the 
time (in days) from planting to harvest under specified 

environment and management conditions. Yield metrics such 
as bunch weight (kg), hand weight (kg), individual finger 
weight (g), finger length (cm), finger girth (cm), finger volume 

(cc), yield per hectare (t/ ha), pulp weight (g), peel weight (g) 
and pulp to peel ratio were measured and evaluated. 
Biochemical and quality attributes like fruit firmness (N), total 

soluble solids (˚Brix), titratable acidity (%), ascorbic acid 
content (mg/ 100 g), total sugars (%), reducing sugars (%), 
sugar to acid ratio and shelf life (days) were measured using 

standard methods to determine fruit quality. Fruit firmness 
was measured with the help of a standard penetrometer, total 
soluble solids by a digital hand refractometer, titrable acidity 

was calculated by a standardized method (9) and ascorbic 
acid content in banana fruits was evaluated by the AOAC 
method. Total and reducing sugars were also measured using 

a standardized protocol (10).  

Statistical Analysis 

All data were subjected to analysis of variance (ANOVA) using 

KAU GRAPES statistical software. Significant differences 
among treatment means were tested at a 5% significance 
level (11) and results were reported as mean. 

 

Results and Discussion  

Effect of bunch feeding on growth parameters 

Growth parameters, such as shooting to maturity and the 

total crop duration until the harvest, were observed. Table 2 
illustrates the effect of bunch feeding with nutrients and 

growth regulators on banana growth attributes, highlighting 
differences across treatments. 

Shooting to maturity 

The results revealed that the treatments differed significantly 
in banana plants' total days taken from shooting to harvest. 

The growth regulators and nutrients combination treatment 

(T9), which includes K2SO4 at the rate of 0.5%, urea at the rate 
of  0.1%, borax 0.25%, ZnSO4 at the rate of  0.25%, citric acid at 

the rate of  0.0125%, ascorbic acid at the rate of  100 ppm, 
brassinosteroids at the rate of  0.1 ppm and GA3 at the rate of  
50 ppm, reported the shortest days taken from shooting to 

harvest (122.01 days). This was statistically on par with T5 (1% 
K2SO4; 122.09 days), T3 (150 ppm GA3; 123.72 days) and T4 
(0.5% K2SO4; 124.04 days), followed by T2 (100 ppm GA3; 125.94 

days). The maximum number of days taken from shooting to 
maturity was observed in T10 (control) of 130.10 days, which 
was on par with T6 (urea at the rate of  1.0%) of 129.81 days, T1 

(GA3 at the rate of  50 ppm) of 128.99 days and T7 (0.5% 
19:19:19 NPK) of 128.15 days. The number of days from 
shooting to harvest is a key metric in banana cultivation as it 

affects productivity, quality and marketability, enabling earlier 
harvests. The early maturity observed in treated plants may 
be attributed to the effects of bunch feeding with chemicals, 

nutrients and plant growth regulators, which likely 
accelerated finger growth and maturity (7, 12, 13).  

Total duration 

The treatments significantly impacted the total crop duration 
of banana plants, a crucial factor influencing harvest cycles 

and profitability. The lowest crop duration, which is 
economically beneficial to the farmers, was registered in T9 
(growth regulators and nutrients combination comprises of 

K2SO4 at the rate of   0.5%, urea at the rate of   0.1%, borax 
0.25%, ZnSO4 at the rate of   0.25%, citric acid at the rate of   
0.0125%, ascorbic acid at the rate of   100 ppm, 

brassinosteroids at the rate of  0.1 ppm and GA3 at the rate of   
50 ppm) of 363.20 days followed by K2SO4 at the rate of 1.0% 
(T5) which registered the total duration of 370.92 days. The 

highest total crop duration (403.87 days) was noticed in control 
(T10), which was on par with T6 (urea at the rate of   1.0%) at 
394.04 days, T1 (GA3 at the rate of   50 ppm) at 393.41 days, T7 

(19:19:19 NPK at the rate of   0.5%) at 391.65 days, T8 (19:19:19 
NPK at the rate of   1.0%) at 390.54 days and T4 (K2SO4 at the 
rate of   0.5%) at 389.95 days. The finding conformed with the 

fact that the bunch-feeding chemicals in growth regulators and 
nutrient combinations such as potassium, sulfur, urea, 
ascorbic acid, GA3 and brassinosteroids might accelerate the 

finger's development and reduce the harvesting duration. (14-
17) The shorter crop duration may also be attributed to 
micronutrients like boron, which promote early harvesting by 

enhancing physiological processes (14-17). 

Treatment Shooting to maturity (days) Total duration (days) 

T1 - GA3 at the rate of  50 ppm 128.99 393.41 

T2 - GA3 at the rate of  100 ppm 125.94 384.45 

T3 - GA3 at the rate of  150 ppm 123.72 376.52 

T4 - K2SO4 at the rate of  0.5% 124.04 389.95 

T5 - K2SO4 at the rate of  1.0% 122.09 370.92 

T6 - Urea at the rate of  1.0% 129.81 394.04 

T7 - 19:19:19 NPK at the rate of  0.5% 128.15 391.65 

T8 - 19:19:19 NPK at the rate of  1.0% 126.37 390.54 

T9 - Growth regulators and nutrients combination 121.01 363.20 

T10 - Control 130.10 403.87 

Mean 126.02 385.85 

SEd 1.91 7.33 

C.D (P = 0.005%) 4.02 15.40 

Table 2. Effect of bunch feeding on growth attributes of banana cv. Ney Poovan 
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Effect of bunch feeding on yield parameters 

Bunch feeding treatments significantly improved the yield 
parameters, including bunch weight, hand weight, individual 

finger weight, finger length, finger girth, fruit volume and yield 
per hectare, as depicted in Table 3. Pulp parameters, such as 
pulp weight, peel weight and pulp-to-peel ratio, also showed 
significant differences, as presented in Table 4.  

Bunch weight and hand weight 

A significant difference was observed in bunch weight 

influenced by feeding with nutrients and growth regulators 
combined on banana CV. Ney Poovan. Among the treatments, 

T9 (growth regulators and nutrient combination) recorded the 
highest bunch weight (12.65 kg) and hand weight (1.25 kg), 
significantly outperforming all other treatments. T5 (K2SO4 at 

the rate of 1.0%) recorded the next highest weights of (11.97 kg 
and 1.18 kg) followed by T3 (GA3 at the rate of 150 ppm) of 11.32 
kg and 1.12 kg respectively. Nevertheless, the minimum values 

in the control (T10) were observed at 8.40 kg and 0.87 kg. This 
outcome aligns with findings suggesting that GA3, ascorbic acid, 
potassium, sulfur, urea, 19-19-19 NPK and brassinosteroids in 

the solution accelerated sink activity by promoting cell division, 
elongation and differentiation. This enhanced the translocation 
and accumulation of photosynthates and metabolites from the 

source to the sink (7). This ultimately increases the bunch and 
hand weight of bananas (13, 18, 19). 

 

Individual finger weight 

A significant difference between treatments was observed in 
individual fruit weight when bunch feeding with nutrients and 

growth regulators in banana cv. Ney Poovan. The highest 
individual finger weight (68.87 g) was observed in T9 (growth 
regulators and nutrient combination), significantly superior to 
all other treatments. This was followed by T5 (1% K2SO4; 59.87 
g) and T3 (150 ppm GA3; 57.09 g). The lowest individual finger 
weight was observed in the control (T10) of 42.52 g. The next 

lowest value was T6 (urea at the rate of 0.1%) at 46.77 g, which 
was on par with T1 (GA3 at the rate of 50 ppm) at 48.36 g. This 
outcome may be attributed to the findings that banana 

bunches fed with chemicals, nutrients and plant growth 
regulators exhibit enhanced sink activity, cell division and 
multiplication. These factors, combined with improved 

nutrient availability, promote better growth, elongation and 
increased finger weight (18, 20, 21).  

Finger length and finger girth 

The current study results showed that T9 (Growth regulators 
and nutrients combination) had exhibited the maximum 

finger length (10.81 cm) and finger girth (3.63 cm) as against 
the control (T10) of 7.13 cm and 2.07 cm. The next best values 
were reported in the treatment T5 (K2SO4 at the rate of  0.5%) 

of 10.15 cm and 3.25 cm respectively. This might be due to the 
application of bunch-feeding chemicals containing nutrients 
and growth regulators, which lead to cell elongation, 

multiplication and expansion, resulting in increased finger 

Treatment Bunch 
weight (kg) 

Hand 
weight (kg) 

Individual finger 
weight (g) 

Finger length 
(cm) 

Finger girth 
(cm) 

Finger volume 
(cc) 

Yield per 
hectare            
(t/ ha) 

T1 - GA3 at the rate of  50 ppm 9.07 0.90 48.36 8.56 2.32 51.76 20.59 

T2 - GA3 at the rate of  100 ppm 10.80 1.08 54.31 9.05 2.89 58.97 24.49 

T3 - GA3 at the rate of  150 ppm 11.32 1.12 57.09 10.01 3.12 69.96 25.67 

T4 - K2SO4 at the rate of  0.5% 11.01 1.09 56.76 9.44 3.05 61.53 24.97 

T5 - K2SO4 at the rate of  1.0% 11.97 1.18 59.87 10.15 3.25 71.54 37.52 

T6 - Urea at the rate of  1.0% 8.92 0.89 46.77 7.86 2.24 51.04 20.23 

T7 - 19:19:19 NPK at the rate of  0.5% 10.19 1.01 50.11 8.86 2.46 52.32 23.11 

T8 - 19:19:19 NPK at the rate of  1.0% 10.69 1.06 52.67 8.98 2.56 53.23 24.24 

T9 - Growth regulators and nutrients 
combination 12.65 1.25 68.87 10.81 3.63 74.47 28.69 

T10 - Control 8.40 0.87 42.52 7.13 2.07 46.60 19.05 

Mean 10.50 1.04 53.73 7.13 2.76 59.14 23.82 

SEd 0.19 0.01 1.10 0.13 0.06 1.27 0.54 

C.D (P = 0.005%) 0.41 0.03 2.31 0.28 0.12 2.67 1.14 

Table 3. Effect of bunch feeding on bunch weight, hand weight, individual finger weight, finger length, finger girth, finger volume and yield per hectare of banana 

cv. Ney Poovan 

Table 4. Effect of bunch feeding on pulp weight, peel weight and pulp-to-peel ratio of banana cv. Ney Poovan 

Treatment Pulp weight (g) Peel weight (g) Pulp-to-peel ratio 

T1 - GA3 at the rate of  50 ppm 42.87 6.70 6.39 
T2 - GA3 at the rate of  100 ppm 48.45 6.92 7.00 
T3 - GA3 at the rate of  150 ppm 50.98 7.31 6.96 
T4 - K2SO4 at the rate of  0.5% 49.15 7.04 6.97 
T5 - K2SO4 at the rate of  1.0% 51.58 7.95 6.49 
T6 - Urea at the rate of  1.0% 39.79 6.66 5.97 

T7 - 19:19:19 NPK at the rate of  0.5% 42.82 6.77 6.32 
T8 - 19:19:19 NPK at the rate of  1.0% 44.10 6.83 6.46 

T9 - Growth regulators and nutrients combination 56.69 8.08 7.01 
T10 – Control 37.12 6.32 5.87 

Mean 46.35 7.06 6.54 
SEd 0.74 0.15 0.11 

C.D (P = 0.005%) 2.22 0.32 0.23 
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length and finger girth. Potassium supplementation indirectly 
enhances protein synthesis and nitrogen uptake, increasing 

finger length (22). The higher fruit length may be attributed to 
urea, which accelerates cell elongation more than cell 
multiplication and expansion, resulting in increased finger 

length and girth. The urease activity correlated with the 
lengthening of fruits (23, 24). The use of urea is thought to 
increase nitrogen availability, essential for encouraging 

vegetative growth and fruit development. The results conform 
to the findings that this increase in nitrogen concentration is 
directly related to enhanced fruit girth (25, 26). 

Finger volume  

A significant difference was observed in the finger volume of 

banana cv. Ney Poovan and the results revealed that, among 
the different treatments, T9 (Growth regulators and nutrient 
combination) had exhibited the highest fruit volume of 74.47 

cc. The next best treatment was T5 (1% K2SO4) at 71.54 cc and 
T3 (150 ppm GA3) at 69.96 cc. The lowest finger volume (46.60 
cc) was found in control (T10), followed by T7 (0.5% 19:19:19 

NPK; 51.04 cc), which was on par with T6 (1% urea; 51.04 cc). 
The intent behind the result of increased fruit volume was due 
to boron's direct involvement in fruit development or 

indirectly due to increased accumulation and translocation of 
dietary components, resulting in bigger fruits and higher fruit 
volume (27-29). 

Yield 

The fruit yield per hectare exhibited significant differences in 

banana cv. Ney Poovan. The highest yield (28.69 t/ha) was 
recorded in T9 (Growth regulators and nutrient combination), 
which was superior to all other treatments. T5 (K2SO4 at the 

rate of 1.0%) recorded a higher yield of 27.14 t/ ha and T3 (GA3 
at 150 ppm) of 25.67 t/ ha. However, control (T10) recorded the 
lowest fruit yield per hectare of 19.05 t/ ha. This result may be 

due to the application of bunch-feeding chemicals, including 
nutrients, macronutrients, micronutrients and plant growth 
regulators, which induce metabolic activity, cell division and 

elongation. These processes increase finger and bunch 
weights, ultimately enhancing the yield per hectare (7, 13). 
The significant increase in yield per hectare (28.69 t/ha in T9) 

enhances farmers' income potential, making this method 
economically viable for small-scale operations. 

Pulp weight 

A significant difference was observed in pulp weight when 
bunch feeding with nutrients and growth regulators in banana 

cv. Ney Poovan. T9 (nutrients and growth regulator 
combination) recorded the highest pulp weight (56.69 g), 
followed by T5 (1% K2SO4; 51.58 g), which was on par with T3 

(50 ppm GA3; 50.98 g). Treatment T10 (control) recorded the 
lowest pulp weight (37.12 g), followed by T6 (urea at the rate of  
1.0%) recorded a value of 39.79 g. The results align with the 

findings that the application of chemicals, macro and 
micronutrients, as well as plant growth regulators which 
regulated cell division and elongation and water absorption, 

which leads to enhanced fruit size and weight, which may also 
lead to an increase in pulp weight (30, 31). 

 

 

Peel weight 

A significant difference in peel weight was observed, with T9 
(nutrients and growth regulators combination) recording the 

highest peel weight (8.08 g), significantly superior to all other 
treatments. T5 (1% K2SO4; 7.95 g) was on par with T9, followed 
by T3 (50 ppm GA3; 7.31 g). The control (T10) recorded the 
lowest peel weight of 6.32 g. The next lowest value (6.66 g) was 
recorded in T6 (urea at the rate of   1.0%), which was on par 
with T1 (GA3 at the rate of   50 ppm) of 6.70 g. These results 

might be due to the bunch-feeding chemicals containing 
macro and micronutrients along with growth regulators, 
leading to the accumulation of storage materials into the 

fruits, which enhanced the peel thickness (7). Similar results 
were also pointed out that applying ascorbic acid leads to 
enhanced fruit peel thickness (32). 

Pulp-to-peel ratio 

The current investigation demonstrated that T9 (a 

combination of nutrients and growth regulators) recorded the 
highest pulp-to-peel ratio of 7.01. This was on par with T2 (GA3 
at the rate of  100 ppm) at 7.00, T4 (K2SO4 at the rate of   0.5%) 

at 6.97 and T3 (GA3 at the rate of   150 ppm) at 6.96, followed by 
T5 (K2SO4 at the rate of   1.0%) at 6.49. The minimum pulp: peel 
ratio was recorded in control (T10) of 5.87, which was on par 

with T6 (1% urea) of 5.87. 

Effect of bunch feeding on quality parameters 

The quality parameters, such as fruit firmness, TSS, titratable 

acidity and ascorbic acid content, varied significantly among 
the treatments, as shown in Fig. 4. The key post-harvest 

parameters, such as total sugars, reducing sugars, sugar-to-
acid ratio and shelf life, showed significant effects on bunch 
feeding with nutrients and growth regulators and their results 

are shown in Fig. 5. 

Fig. 4. Effect of bunch feeding on fruit firmness, TSS, titrable acidity and 

ascorbic acid content of banana cv. Ney Poovan. 
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Fruit firmness 

A significant difference between the treatments observed in 

fruit firmness and the outcomes clarified that, among the 
treatments, the highest fruit firmness was observed in T9 
treatment (growth regulators and nutrients combination) of 

22.55 N, which is significantly superior to all other treatments. 
This was followed by T5 (K2SO4 at the rate of 1.0%) of 21.69 N, 
which was on par with T3 (GA3 at the rate of  150 ppm) of 21.65 

N and T4 (K2SO4 at the rate of  0.5%) of 21.21 N. The lowest fruit 
firmness was recorded in T10 (16.95 N), which was on par with 
T6 (urea at the rate of  1.0%) at 17.48 N and T1 (GA3 at the rate 

of  50 ppm) at 17.77 N. This may be due to the application of 
bunch-feeding growth regulators, such as GA3, which influence 
various physiological processes, including the regulation of 

pectin metabolism essential for maintaining cell wall integrity 
and stiffness (33, 34). As a result, the best treatment (T9) 
reduced pectin solubility during ripening, enhancing fruit 

firmness and prolonging shelf life. 

Total soluble solids 

The highest TSS content (23.94˚Brix) was observed in T9 

(growth regulators and nutrients combination), significantly 
superior to all other treatments. This was followed by T5 (1% 

K2SO4; 22.61 ˚Brix), which was on par with T4 (0.5% K2SO4; 
22.09 ˚Brix), T3 (150 ppm GA3; 22.04 ˚Brix) and T2 (100 ppm 
GA3; 21.86 ˚Brix). However, treatment T10 (control) recorded 

the lowest TSS content (19.56 ˚Brix), which was on par with T6 
(Urea at the rate of  1.0%) of 19.99 ˚Brix and T1 (GA3 at the rate 
of 50 ppm) of 20.48 ˚Brix. The results might be due to bunch 

feeding with nutrients and plant growth regulators, which 
increased TSS content (7, 35). 

Ascorbic acid content 

The study results reported that the highest ascorbic acid 
content (3.46 mg/ 100 g) was recorded in treatment T9 

(nutrients and growth regulators combination), which was on 
par with T5 (K2SO4 at the rate of  1.0%) of 3.38 mg/ 100 g, which 
was followed by T3 (GA3 at the rate of  150 ppm) of 3.31 mg/ 

100 g, T4 (K2SO4 at the rate of  0.5%) of 3.28 mg/ 100 g and T2 
(GA3 at the rate of  100 ppm) of 3.26 mg/ 100 g respectively. 

However, the lowest ascorbic acid content (2.95 mg/ 100 g) in 
fruits was observed in control (T10), which was on par with T6 

(urea at the rate of  1.0%) of 3.02 mg/ 100 g, followed by T1 (GA3 
at the rate of  50 ppm) of 3.11 mg/ 100 g. Increased ascorbic 
acid content might be attributed to the presence of potassium 

and sulfate, which could have helped to slow down the 
enzyme system that favored the oxidation of ascorbic acid, 
thus allowing the plants to accumulate more ascorbic acid 

content in the fruits. It was also stated that high energy status 
in potassium-rich crops promotes the formation of ascorbic 
acid content in fruits (36-38). 

Titratable acidity 

A significant difference among the treatments was observed in 

titratable acidity in banana cv. Ney Poovan. The results 
reported that T9 (nutrients and growth regulators 
combination) exhibited the lowest titratable acidity (0.22%), 

which was superior to all other treatments, which was 
followed by T5 (K2SO4 at the rate of  1.0%) of 0.26%. The 
highest titratable acidity was observed in control (T10) of 

0.37%, followed by T6 (urea at the rate of  1.0%) of 0.35, which 
was on par with T1 (GA3 at the rate of  50 ppm) of 0.35% and T7 
(19:19:19 NPK at the rate of  0.5%) of 0.34% respectively. This 

may be attributed to altered metabolic activity induced by 
applying bunch-feeding chemicals, nutrients and growth 
regulators (39). 

Sugar to acid ratio 

The results indicated that among the various treatments, the 

highest sugar: acid ratio (98.54) was recorded in T9 
(combination of nutrients and growth regulators), significantly 
superior to all the treatments. It was followed by T5 (1.0% 

K2SO4) at 80.46 and T3 (GA3 at the rate of  150 ppm) at 72.22. 
The lowest sugar: acid ratio was registered in control (T10) of 
45.92, followed by T6 (urea at the rate of  1.0%) of 50.29, which 

was on par with T1 (50 ppm GA3) of 50.69.  

Reducing sugars and total sugars 

The treatment T9 (growth regulators and nutrients 

combination) recorded the maximum reducing sugars 
(12.95%) and total sugars (18.68%), whereas the control (T10) 

observed the lowest reducing sugars (10.09%) and total sugars 
(13.09%). This increase in sugar levels may be attributed to 
applying bunch-feeding chemicals, nutrients and plant growth 

regulators after male bud removal and post-shooting. These 
practices conserve and efficiently utilize energy, resulting in 
higher sugar accumulation in the fingers (40, 41). It is also due 

to the identical result that using ascorbic acid may cause 
dehydration, leading to a rise in total sugar levels (42, 43). 

Shelf life 

The most crucial quality parameter, “shelf life” had shown 
significant differences among treatments in banana cv. Ney 

Poovan. The study results indicated that the highest shelf life 
(7.51 days) was registered in T9 (growth regulators and 
nutrients combination) and was significantly superior to all 

treatments. The next best value was observed in T5 (K2SO4 at 
the rate of 1%) at 7.13 days, which was on par with T3 (GA3 at 
the rate of  150 ppm) at 7.02 days. The lowest shelf life was 

recorded in T10 of 3.86 days. It was due to the potassium 
treatment, which significantly extends the shelf life of bananas 
by increasing fruit quality, minimizing physiological problems 

Fig. 5. Effect of bunch feeding on total sugars, reducing sugars, sugar to acid 

ratio and shelf life of banana cv. Ney Poovan. 
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and controlling ripening-related metabolic processes (44). It 
was also stated that bunches fed with chemicals containing 

citric acid treatment enhance shelf life by increasing 
peroxidase (POD) activity (45, 46). Improvements in fruit 
firmness and shelf life directly address market demands for 

high-quality produce, increasing export potential and reducing 
post-harvest losses.  

 

Conclusion 

This research found that bunch feeding with nutrients and 

growth regulators (T9) significantly improved the yield and 
quality of Ney Poovan. The efficient nutrient utilization 

observed with T9 treatment minimizes input wastage, supports 
environmental sustainability and reduces costs for farmers. It 
addressed the limitations of conventional nutrient 

management, proving to be a practical and sustainable 
strategy for maximizing production and market value. Adopting 
this technology can enhance farmer profitability and support 

sustainable banana cultivation. We recommend its inclusion in 
agricultural training programs and policies to benefit farmers 
and the broader industry. 
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