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Abstract 

The present study, entitled “Impact of graded potassium fertigation on bell pepper yield and quality” 

was conducted at the Instructional Farm Polyhouse, Dr. Sharadchandra Pawar College of Agriculture, 

Baramati, Maharashtra, during June to October 2024. The experiment was laid out in a Completely 

Randomized Design (CRD) with five treatments and four replications. The treatments consisted of: T1 - 

Control; T2 - Recommended dose of fertilizer, T3 - Recommended dose of nitrogen and phosphorus 

combined with 125% of the recommended dose of potassium, T4 - Recommended dose of nitrogen and 

phosphorus combined with 150% of the recommended dose of potassium and T5 - Recommended dose 

of nitrogen and phosphorus combined with 175% of the recommended dose of potassium. 

Application of graded levels of potassium fertigation significantly enhanced the yield and quality of 

bell pepper. Treatment T5 (recommended dose of nitrogen and phosphorus + 175% of the 

recommended dose of potassium) produced the highest number of fruits per plant, maximum fruit 

weight, total fruit yield, along with higher Vitamin C content and increased total soluble solids (TSS). 

These results indicate that higher potassium fertigation effectively maximizes both productivity and 

quality of bell pepper grown in red bole soil under polyhouse conditions. 

 
Keywords: Bell pepper, potassium fertigation, yield, fruit quality, vitamin c, total soluble solids, 

polyhouse 

 

1. Introduction 

Bell pepper (Capsicum annuum L. var. grossum Sendt.), commonly known as sweet pepper 

or Shimla mirch, is an important Solanaceous vegetable with a chromosome number of 2n = 

2x = 24. Native to tropical South America (Shoemaker and Teskey, 1995) [17], it was 

introduced to India by the British during the 19th century, with initial cultivation reported in 

the Shimla hills. 

Globally and in India, bell pepper is valued for its high nutritional content, distinct flavour 

and attractive colour, making it the second most economically important vegetable after 

tomato. Its fruits exhibit remarkable variability in shape (elongated, spherical, triangular, 

bell-shaped, blocky) and colour (red, yellow, green, white, purple, orange), which largely 

influence consumer preference and market value (Banerjee et al., 2023) [1]. In general, 

blocky, thick-fleshed fruits with three to four lobes and non-pungent flavour are most 

preferred. In India, bell pepper is cultivated mainly in West Bengal, Haryana, Karnataka, 

Jharkhand, Madhya Pradesh, Himachal Pradesh, Maharashtra, Tamil Nadu and Uttarakhand. 

The total national output during 2023-24 was 5,590.76 thousand metric tonnes, with Uttar 

Pradesh ranking first (989.20 thousand MT) and Maharashtra ranking seventh (39.27 

thousand MT). Within Maharashtra, major producing regions include Dhule, Jalgaon, Pune, 

Satara, Nagpur, Kolhapur, Solapur, Yavatmal, Aurangabad and Sangli. 

Bell pepper thrives under warm, humid tropical to subtropical conditions and grows well in a 

range of soils, with loamy, well-drained soils rich in organic matter being most suitable. Its 

non-pungent fruits, known for their distinct aroma and shape, are popularly referred to as 

“sweet pepper” or “bell pepper” (Mohanty et al., 2018) [10]. Potassium is an essential 

macronutrient that plays a key role in enhancing both yield and quality of vegetable crops 

(Bidari and Hebsur, 2011) [2]. It is involved in activating enzymes for respiration, 

photosynthesis, protein synthesis, sugar transport and carbohydrate metabolism.  
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Potassium also regulates nutrient uptake, stomatal activity, 

water-use efficiency and cellular ionic balance, thereby 

ensuring optimal plant growth and reproductive 

performance (Selim et al., 2021) [16]. 

In bell pepper, potassium nutrition is particularly critical, as 

it improves yield, fruit size, and nutritional quality. 

Adequate potassium levels are associated with higher 

accumulation of health-promoting compounds, greater 

soluble solids and ascorbic acid content, enhanced fruit 

coloration, prolonged shelf life and better post-harvest 

quality. Thus, potassium fertigation plays a vital role in 

achieving maximum productivity and superior fruit quality 

in bell pepper cultivation. 

 

2. Materials and Methods 

The experiment was carried out at the Instructional Farm 

Polyhouse, Dr. Sharadchandra Pawar College of 

Agriculture, Baramati, Pune, from June to October 2024. It 

was conducted using a Completely Randomized Design 

(CRD) with five treatments and four replications. The 

recommended dose of fertilizer (250:150:150 kg N, P₂O₅, 

K₂O ha⁻¹) was applied through urea, phosphoric acid, 

sulphate of potash, and potassium schoenite. Healthy 

seedlings were transplanted on raised beds of 1 m width at a 

spacing of 90 × 45 cm. 

 

2.1 Treatment details 

 
Table 1: The experimental details of treatment, which were 

comprised 5 treatments are presented 
 

Treatment no. Treatment 

T1 Control 

T2 GRDF - 250: 150: 150 (N, P2O5, K2O kg ha-1) 

T3 GRDFNP +125% K2O 

T4 GRDFNP + 150% K2O 

T5 GRDFNP + 175% K2O 

Note - FYM @ 20 t ha-1 common to all the treatment except 

control. 
 

2.1 Yield contributing characters 

2.1.1 Number of fruits per plant 

The number of fruits harvested from five selected plants in 

each treatment was recorded at each picking. 

 

2.1.2 Weight of fruit  

The weight of five individual fruits was measured separately 

using a digital weighing balance and the average weight was 

determined for each treatment. 

 

2.1.3 Fruit yield per plant 

The total weight of fruits harvested from five randomly 

selected plants in each treatment and replication was 

recorded at each picking. The cumulative average weight of 

harvested fruits from all pickings was calculated and 

expressed in grams per plant.  

 

2.1.4 Fruit yield per plot  

The total weight of fruits harvested at each picking was 

recorded for the entire plot including the tagged plants. The 

cumulative yield from all harvests was summed up and 

expressed in kilograms per plot. 

 

2.1.5 Fruit yield: Marketable fruits were harvested weekly 

from each plot and the total yield was recorded. The overall 

yield per hectare was then calculated using the appropriate 

formula. 

 

 
 

2.2 Quality contributing characters 

2.2.1. Ascorbic acid (mg 100 g-1) 

The ascorbic acid content in bell pepper was estimated using 

the 2,6-dichlorophenol indophenol dye titration method, as 

prescribed by Sadasivam and Manickam (1992) [15].  

Mature fruits were analysed for their ascorbic acid content. 

The fruits were cut into 2 to 3 mm pieces and a sample 0.5-5 

gram was blended with a 4% oxalic acid solution. The 

mixture was then filtered through muslin cloth and the 

ascorbic acid content in the collected extract was determined 

using the 2,6-dichlorophenol indophenol dye titration 

method. 

 

2.2.1.1 Materials  

1. Oxalic Acid (4%) 

2. Dye Solution: Dissolve 42 mg sodium bicarbonate in 

distilled water. Add 52 mg 2,6-dichlorophenol 

indophenol, dissolve and make up to 200 ml with 

distilled water. 

3. Stock Standard Solution: Dissolve 100 mg ascorbic acid 

in 100 ml of 4% oxalic acid (1 mg/ml). 

4. Working Standard Solution: Dilute 10 ml of stock 

solution to 100 ml with 4% oxalic acid (100 µg/ml). 

 

2.2.1.2 Procedure 

1. Pipette 5 ml of the working standard solution into a 100 

ml conical flask. 

2. Add 10 ml of 4% oxalic acid and titrate against the dye 

solution (V1 ml) until a pink colour appears and persists 

for a few minutes. The volume of dye used corresponds 

to the amount of ascorbic acid present. 

3. Extract 0.5-5 g of the sample in 4% oxalic acid, adjust 

the volume to 100 ml and centrifuge the solution. 

4. Pipette 5 ml of the supernatant, add 10 ml of 4% oxalic 

acid and titrate against the dye solution (V₂ ml).  

 

 
 

2.2.2. Total soluble solids 

Brix reading was measured after harvesting of the fresh 

fruits using hand held refractometer. The juice was extracted 

from the pulp of fresh fruits of bell pepper and the reading 

was noted. 

 

3. Results and Discussion  

3.1 Yield contributing characters 

3.1.1 Number of fruits per plant 

The number of fruits per plant was significantly influenced 

by potassium fertigation, ranging from 11.65 to 17.58 

(Table 2, Figure 1). The highest fruit number was recorded 

in T₅ (RDNP + 175% RDK, 17.58), which was statistically 

at par with T₄ (RDNP + 150% RDK, 17.38), while the 

control (T₁) produced the lowest (11.65 fruits). Enhanced 

potassium availability promotes floral development, pollen 

viability, fruit set, carbohydrate translocation and hormonal 

regulation, which collectively reduce flower and fruit drop, 
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leading to higher fruit numbers. Similar results have been 

reported by Mishra and Sahu (2016) [9], Razzaq (2016) [14] 

and Hegazi et al. (2017) [6], who observed that increased 

potassium improved fruit number and yield traits in 

Capsicum under both open and protected cultivation. 

 
Table 2: Effect of graded levels of potassium fertigation on number of fruits per plant of bell pepper 

 

Tr. No. Treatments Number of fruits per plant 

T1 Control 11.65 

T2 RDF- (250:150:150) (N, P2O5, K2O) 16.86 

T3 RDNP + 125% RDK 17.05 

T4 RDNP + 150% RDK 17.38 

T5 RDNP + 175% RDK 17.58 

 S.E.(m) ± 0.10 

 CD at 5% 0.30 

 

 
 

Fig 1: Effect of graded levels of potassium fertigation on number of fruits per plant of bell pepper 

 

3.1.2 Weight of fruit 

Fruit weight was significantly influenced by graded levels of 

potassium fertigation (Table 3; Figure 2). The highest fruit 

weight was recorded in T₅ (RDNP + 175% RDK, 183.23 g), 

which was statistically at par with T₄ (RDNP + 150% RDK, 

181.96 g), while the control (T₁) produced the lowest fruit 

weight (110.28 g). Enhanced potassium improves 

carbohydrate translocation, flower retention, fruit set, water-

use efficiency, fruit filling and cell expansion, resulting in 

heavier fruits. Similar observations were reported by Mishra 

and Sahu (2016) [9] and Hegazi et al. (2017) [6], who found 

that higher potassium doses significantly increased fruit 

weight and other yield parameters in Capsicum under

protected cultivation. 

 
Table 3: Effect of graded levels of potassium fertigation on weight 

of fruit of bell pepper  
 

Tr. No. Treatments Weight of fruit (g) 

T1 Control 110.28 

T2 RDF- (250:150:150) (N, P2O5, K2O) 176.38 

T3 RDNP + 125% RDK 179.07 

T4 RDNP + 150% RDK 181.96 

T5 RDNP + 175% RDK 183.23 

 S.E.(m) ± 0.90 

 CD at 5% 2.75 

 

 
 

Fig 2: Effect of graded levels of potassium fertigation on weight of fruit of bell pepper 

 

3.1.3 Fruit yield: Fruit yield was significantly influenced by 

graded levels of potassium fertigation (Table 4, Figure 3). 

The highest yield was recorded in T₅ (RDNP + 175% RDK, 

77.30 t/ha), which was at par with T₄ (RDNP + 150% RDK, 

75.81 t/ha), while the control (T₁) produced the lowest yield 

(31.14 t/ha). Increased potassium enhances plant health, 

flowering efficiency, fruit retention and uniform fruit 

development, resulting in higher yield and better-quality 

fruits. Similar findings were reported by Neelima et al. 

(2023) [13] and Razzaq et al. (2016) [14], confirming that 

higher potassium application improves Capsicum 

productivity under protected cultivation. 
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Table 4: Effect of graded levels of potassium fertigation on fruit yield of bell pepper 
 

Tr. No. Treatments Fruit yield (ton ha -1) 

T1 Control 31.14 

T2 RDF- (250:150:150) (N, P2O5, K2O) 71.86 

T3 RDNP + 125% RDK 73.29 

T4 RDNP + 150% RDK 75.81 

T5 RDNP + 175% RDK 77.30 

 S.E.(m) ± 0.51 

 CD at 5% 1.56 

 

 
 

Fig 3: Effect of graded levels of potassium fertigation on fruit yield of bell pepper 

 

3.2 Quality contributing characters 

3.2.1 Ascorbic acid 

Ascorbic acid content in bell pepper fruits increased with 

higher potassium fertigation, with T₅ (RDNP + 175% RDK) 

recording the highest value (103.33 mg/100g), followed by 

T₄ (102.90 mg/100g). Treatments T₃ (100.01 mg/100g) and 

T₂ (99.69 mg/100g) while the control had the lowest content 

(65.43 mg/100g). Potassium enhances ascorbic acid 

synthesis by activating ascorbate metabolism enzymes and 

maintaining cellular redox balance. These findings are 

supported by earlier reports showing increased vitamin C 

under higher potassium and balanced nutrient application 

(Mishra and Sahu, 2016, Botella et al. 2017, Ngupok et al.

2018, Malik et al. 2011) [9, 3, 13, 8]. 

 
Table 5: Effect of graded levels of potassium fertigation on 

ascorbic acid of bell pepper  
 

Tr. 

No 
Treatments 

Ascorbic acid (mg 

100g-1) 

T1 Control 65.43 

T2 RDF- (250:150:150) (N, P2O5, K2O) 99.69 

T3 RDNP + 125% RDK 100.01 

T4 RDNP + 150% RDK 102.90 

T5 RDNP + 175% RDK 103.33 

 S.E.(m) ± 0.16 

 CD at 5% 0.48 

 

 
 

Fig 4: Effect of graded levels of potassium fertigation on ascorbic acid of bell pepper 

 

3.2.2 Total soluble solids (TSS)  

Total Soluble Solids (TSS) content in bell pepper fruits was 

significantly influenced by potassium fertigation, showing a 

rising trend with increasing potassium levels. The highest 

TSS value of 7.38 °Brix was recorded in T₅ (RDNP + 175% 

RDK), which was at par with T₄ (7.35 °Brix), while T₃ (7.27 

°Brix) and T₂ (7.25 °Brix) were slightly lower but 

comparable. The control exhibited the lowest TSS content 

(5.46 °Brix). Potassium enhances photosynthesis and 

carbohydrate translocation to fruits, promoting sugar 

accumulation (°Brix), a major contributor to TSS. These 

findings are consistent with previous reports showing 

increased TSS in capsicum and other vegetables under 

higher potassium levels (Majumdar et al. 2000, Botella et al. 

2017, El-Nemr et al. 2012, Moshileh et al. 2017, Gouthami 

et al. 2024) [7, 3, 4, 11, 5]. 
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Table 6: Effect of graded levels of potassium fertigation on Total soluble solids of bell pepper 
 

Tr. No. Treatments TSS (oBrix) 

T1 Control 5.46 

T2 RDF- (250:150:150) (N, P2O5, K2O) 7.25 

T3 RDNP + 125% RDK 7.27 

T4 RDNP + 150% RDK 7.35 

T5 RDNP + 175% RDK 7.38 

 S.E.(m) ± 0.01 

 CD at 5% 0.04 

 

 
 

Fig 5: Effect of graded levels of potassium fertigation on TSS of bell pepper 

 

4. Conclusion 

Graded potassium fertigation significantly enhanced both 

yield and quality of bell pepper. Treatment T₅ (RDNP + 

175% RDK) recorded the highest fruit number, weight, 

yield, Vitamin C content, and total soluble solids (TSS). 

This indicates that 175% RDK potassium fertigation is the 

most effective strategy for maximizing productivity and 

fruit quality under polyhouse conditions.  
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