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 Chili production is highly dependent on nutrient management, and the choice between organic 

and synthetic fertilizers significantly influences plant growth and soil health. An investigation 

was accomplished at field research laboratory of Patuakhali Science and Technology  

University, Bangladesh, between January and April 2022 to assess the impact of compost-

based fertilizers and chemical fertilizers on chili growth, yield, and nutrient absorption. The 

study followed a Randomized Complete Block Design (RCBD) with three replications and six 

treatments: T1 (100% Poultry Manure), T2 (100% Cow dung), T3 (100% NPKS - Recommended 

dose), T4 (50% Poultry Manure + 50% NPKS), T5 (50% Cow dung + 50% NPKS), and T6 

(Control). Growth and yield parameters, along with plant and soil nutrient analysis, were  

statistically analyzed and the means were compared via DMRT at a 5% significance level. The 

collective application of poultry manure and chemical fertilizers (T4) significantly improved 

plant height, branch count, fruit diameter, fruit length, total fruit weight, individual fruit 

weight, and overall yield (31.77 t ha-¹). This treatment also enhanced nutrient content (N: 

1.24%, P: 0.047%, K: 0.147%, S: 0.051%) and uptake (N: 39.55 kg ha-¹, P: 1.49 kg ha-¹, K: 4.66 kg 

ha-¹, S: 1.62 kg ha-¹). Additionally, the combined treatments slightly improved soil organic mat-

ter, soil pH, and nutrient levels (N, P, K, S). NPKS findings highlight that integrating  

compost-based and chemical fertilizers, particularly poultry manure with NPKS, is a promising 

approach to maximizing chili productivity while sustaining soil fertility. The study bridges the 

existing research gap by providing empirical evidence on the optimal fertilization approach, 

offering valuable insights for sustainable chili cultivation in Bangladesh and similar agroeco-

logical regions. 
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INTRODUCTION 

 

Chili (Capsicum annum L.) is an extensively cultivated spice crop, 

playing a vital role in the agricultural economy and versatile uses 

in food, pharmaceuticals, and industries worldwide.  It is a nutri-

ent-packed food with a diverse range of health benefits, making 

it an important component of a balanced diet. Its high content of 

vitamins (pro vitamin A, vitamin B 6 and vitamin C), minerals, 

fiber, and bioactive compounds like capsaicin (Hasan, 2019). 

Beyond its culinary appeal, chili is a valuable crop for addressing 

nutritional deficiencies and promoting total health, predomi-

nantly in regions like Bangladesh, where it is a staple in tradi-

tional diets. The yield of chilies found in Bangladesh is far less 

than the possible exists. The reasons for the little yield may be 

due to inappropriate cultural operations, agricultural inputs etc. 

There are some factors which are accountable for low yield i.e., 
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unobtainability of permitted varieties, absence of modern tech-

nology and practical direction (Howlader & Gomesta, 2019). 

Fertilizers play a fundamental role in boosting crop develop-

ment and yield by providing essential nutrients, but their long-

term influence on soil health and crop sustainability has sparked 

considerable debate among researchers and practitioners. Nat-

ural (organic) and synthetic (chemical) fertilizers are two prima-

ry sources of nutrients used in agriculture. Organic fertilizers, 

such as poultry manure and cow dung, are praised for their abil-

ity to promote nutrient retention, enhance microbial activity, 

and improve soil structure (Zamil et al., 2004). Cow dung and 

poultry manure is a cheap and valuable source as organic fertilizer, 

because it provides micro and macronutrients for crop develop-

ment and is a low cost, ecologically friendly alternative to mineral 

fertilizer (Sharpley & Smith, 1995).  Recently, huge numbers of 

poultry farms have grown all over the country which produces a 

huge amount of poultry feces daily. Karim et al. (2010) reported 

that Bangladesh has 262.62 million poultry birds and 22.9 million 

cattle, which generate 68700 and 10505 MT of manure per day, 

respectively.  If this manure is utilized as a source of organic mat-

ter, it would help in the improvement of soil fertility on one hand 

and protect the environment on the other hand. Poultry farm hold-

ers use concentration to feed their birds. Unlike cattle manure, 

poultry excreta are not used as fuel, these can be a decent source 

of manure use in the crop fields. In contrast, chemical fertilizers 

are often preferred for their immediate nutrient availability, 

high nutrient concentrations, and ease of application. However, 

overreliance on chemical fertilizers can degrade soil health, re-

duce organic matter content, and result in ecological issues such 

as soil acidification and water pollution.  

In Bangladesh, chili production often faces challenges related to 

declining soil fertility and inefficient fertilizer management 

practices. Farmers frequently use imbalanced doses of chemical 

fertilizers, leading to reduced productivity and adverse environ-

mental impacts. The incorporation of natural fertilizer and 

chemical fertilizers has been proposed as a sustainable strategy 

to optimize crop productivity while maintaining soil fertility. 

Studies suggest that combining these two fertilizer types can 

improve nutrient availability, enhance plant growth, and boost 

yields (Oad et al., 2004). Additionally, it states that combinations 

involving manure and mineral fertilizer have also been shown to 

be economically effective (Lakho et al., 2004). Use of organic 

manures alone as an additional to chemical fertilizers is non-

profitable and would not be sufficient to maintain the existing 

levels of crop productivity with HYVs. However, due to degra-

dation in the physical and biological ecosystems of the soil, 

chemical fertilizers alone can't achieve justifiable crop yield 

(Khan et al., 2008). Nevertheless, the most effective strategy for 

increasing production stability and enhancing soil fertility status 

seems to be the collective application of chemical fertilizers and 

organic manure (Islam et al., 2011; Sood, 2007). Recent studies 

have explored the effects of combining organic and synthetic 

fertilizers on the growth, yield, and nutrient uptake of several 

crops in Bangladesh. Salma et al. (2022) examined the influence 

of organic manures and mineral fertilizers on soil properties and 

the yield of sweet pepper (Capsicum annuum L.), finding that inte-

grating organic manures with chemical fertilizers significantly 

boosted plant growth and yield. Likewise, research published in 

2021 inspected the performance of different organic manures 

combined with chemical fertilizers on potato (Solanum tu-

berosum L.) cultivation. The study clinched that the integration 

of organic manures, particularly ‘Kazi compost’, with chemical 

fertilizers improved growth, yield, and nutritional quality of po-

tatoes (Islam et al., 2021).  Despite the potential benefits, partial 

research has been conducted on the comparative impacts of 

organic and synthetic fertilizers on chili cultivation, particularly 

in the context of Bangladesh. The lack of sufficient studies 

makes it challenging to determine optimal fertilization strate-

gies that enhance both productivity and soil sustainability. With 

these considerations in mind, the present study was conducted 

to evaluate the integrated effectiveness of organic and mineral 

fertilizers, as well as to identify the most suitable fertilization 

combinations for maximizing chili production. 

 

MATERIALS AND METHODS 

 

The research was accompanied by the field laboratory of Patua-

khali Science and Technology University, located in the Ganges 

Tidal Floodplain (AEZ-13). The silty clay loam soil had low organ-

ic matter (pH 6.7). Initial soil sample was collected before land 

preparation and ready for physical and chemical analysis. The 

study followed a RCBD with six treatments (T1: 100% poultry 

manure, T2: 100% cow dung, T3: 100% NPKS, T4: 50% poultry 

manure + 50% NPKS, T5: 50% cow dung + 50% NPKS, T6: con-

trol) and three replications. Each plot measured 6.0 m², and 

seedlings were spaced 50 × 40 cm. For the best plant growth and 

development, modern production systems were used. The ferti-

lizer suggestion guide was followed in applying the necessary 

amounts of fertilizers (BARC, 2018).  Proper crop management 

procedures were done as and when required growth 

parameters (branch count, plant height) and yield characteris-

tics (fruit diameter, yield/plant, fruit length, total yield, and  

single fruit weight) were noted from randomly selected plants. 

The product and product of the crops were evaluated for N, P, K 

and S.  After fruit sample chemical analysis, the nutrient concen-

trations were computed using the nutrient concentration value. 

Nutrient uptake was also determined by the following formula:  

 

 

 

Following agricultural harvest, plant samples were taken and 

analyzed for N, P, K & S contents by following techniques of 

Page et al. (1982) with minor modifications. 

A glass electrode pH meter was used to evaluate the pH of soil in 

a solution of soil and water using a mixed glass/calomel elec-

trode; the proportion of soil to water was 1: 2.5 (Jackson, 1973). 

Organic carbon (OC) content of the soil was determined by wet 

oxidation method (Nelson & Sommers, 1982). Total N content in 

soil was measured by micro-Kjeldahl method (Bremner &  

Mulvaney, 1982). Available P content in soil was extracted by 
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mixing the soil with 0.5M NaHCO3 (pH 8.5). Then, using a mo-

lybdate ascorbic acid reagent to create a blue color with reduc-

tion of the phosphomolydate complex, the extracted P in solu-

tion was measured colorimetrically at an 890 ηm wavelength 

(Olsen & Sommers, 1982). The ammonium acetate extraction 

technique was used to extract the soil's exchangeable K content. 

The soil was repeatedly shaken, centrifuged with neutral 1N 

NH4OH, and then decanted to extract the material. Using a 

flame photometer, calculate the extract's K content (Knudsen  

et al., 1982). Using a turbidimetric approach with BaCl2 crystals, 

the available S content was calculated after a soil sample was 

extracted from CaCl2, 2H2O, using 0.15% solution of CaCl2 (1:5 

soil-extractant ratio) (Fox et al., 1964). 

All data were statistically analyzed using the computer-based 

statistical program STAR, as stated by Gomez & Gomez (1984). 

Using analysis of variance (ANOVA), it was possible to deter-

mine significant special effects of the treatments, and treatment 

means were compared using Duncan’s Multiple Range Test 

(DMRT) at the 5% significance level. 

 

RESULTS AND DISCUSSION 

 

Effects of manure and fertilizer on soil characteristics after 

chili harvesting 

 

Soil pH: A significant dissimilarity was found in soil pH after 

harvest soil (Table 1). The pH values of post-harvest soil ex-

tended from 6.51 to 6.60. The maximum soil pH value (6.60) 

was noted in T3 (50% PM +50% NPKS) treatment and the low-

est value of (6.51) under control treatment. 

 

Organic carbon: A significant variation was observed in the % 

organic carbon content in soil after harvest in soil (Table 1). 

Organic carbon values of post-harvest soils ranged from 0.56 

to 0.68%. The highest % organic carbon value (0.68 %) was 

recorded in the T3 (50% PM + 50% NPKS) treatment which 

was statistically at par with treatments T1 (100% poultry ma-

nure) and T3 (100% NPKS). The treatments T1 (100% Poultry 

Manure), T3 (100% NPKS), and T5 (50% CD + 50% NPKS) were 

statistically identical. The lowest value of organic carbon 

(0.56%) was recorded under control treatment. Kumar (2016) 

reported an increase in OC of the soil after using organic  

fertilizers. 

 

Total nitrogen content in soil: There was a statistically negligi-

ble change in the post-harvest soil's overall N content by differ-

ent treatments (Table 1). The N content of the post-harvest soil 

extended from 0.071 to 0.081 %. The highest total N content 

(0.081%) was observed under T3 (50% PM +50% NPKS) treat-

ment and the minimum value (0.071 %) was observed in the 

control treatment. The results agree of Kumar (2016) reported 

the increase in total N after use of synthetic nutrients. 

 

Available phosphorus: The effect of different levels of P was 

significantly influenced due to various treatments used in the 

experiment in post-harvest soil (Table 1). The P content in soil 

extended from 10.20 ppm to 10.52% ppm. The uppermost P 

content (10.52 ppm) was found in the T4 (50% PM +50% 

NPKS) treatment, which was better than other treatments 

and the lowest P content (10.20 ppm) was observed in the 

control treatment. The treatments T1 (100% Poultry manure), 

T3 (100% NPKS) and T5 (50% CD+50% NPKS) were statistical-

ly similar in P content in post-harvest soil. Kumar (2016)  

reported the increase in available P of the soil after using 

farmyard manure. 

 

Exchangeable potassium: In post-harvest soil, the potassium 

content has not been significantly affected by the application 

of various manure and fertilizer treatments (Table 1). The K 

content in soil ranged from 0.082 cmol kg ha-1 in T6 (control) 

treatment to 0.092 cmol kg ha-1 in T4 (50% PM+ 50% NPKS) 

treatment. The highest K content (0.092 cmol kg-1) was noted 

in the T4 (50% PM +50% NPKS) treatment, which was better 

than other treatments, and the lowermost K content 0.082 

cmol kg-1) was found in the control treatment. 

 

Table 1. Effects of different manure and fertilizer on soil parameters in post-harvest of chili. 

Treatments  

Nutrients in Soil post-harvest soil 

Soil pH 
Organic Carbon 

(%) 

Total N 

(%) 

Available 

P (ppm) 

K 

(cmol kg-1) 

Available S 

(ppm) 

Initial soil 6.39 0.60 0.073 10.19 0.083 7.46 

Post-harvest soil 

T2: 100% PM 6.46 b 0.64 ab 0.077 10.41 b 0.089 7.85 b 

T2: 100% Cow dung 6.43 c 0.61 c 0.075 10.31 c 0.085 7.65 c 

T3: 100% NPKS 6.47 b 0.63 ab 0.078 10.39 b 0.087 7.83 b 

T4: 50% PM + 50% NPKS 6.50 a 0.68 a 0.081 10.52 a 0.092 7.93 a 

T5: 50% CD +  50% NPKS 6.45 b 0.63 b 0.076 10.35 bc 0.087 7.82 b 

T6: Control 6.38 d 0.56 d 0.071 10.20 d 0.082 7.48 d 

CV (%) 3.50 3.63 5.61 3.67 3.07 4.80 

Level of significance ** ** NS ** NS ** 

SE (±) 0.055 0.092 0.276 0.198 0.274 0.486 

Means followed by same letter in a column are not significantly different at 5 % level by DMRT. CV= Coefficient of Variation, SE (±) = Standard error 

of means, **= Significant at 1% level, CD= Cow dung, PM = Poultry Manure. 
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Available sulphur: Statistically significant differences in the 

post-harvest soil's sulfur content were noted due to different 

treatments (Table 1). The S content in soil ranged from 7.48 to 

8.92 ppm. The uppermost S content (8.92 ppm) was found in 

the T3 (50% PM +50% NPKS) treatment which was superior to 

all other treatments. The treatments T1 (100% Poultry  

Manure), T3 (100% NPKS), and T5 (50% CD + 50% NPKS) were 

statistically alike, and the control treatment had the lower-

most value (7.48 ppm). Chopra et al. (2017) enrichment of 

different nutrients like N, P, S, OC of the soil when fertilized 

with different types of organic fertilizers. 

 

Effects on different sources of nutrients on growth parameters 

of chili 

 

Plant height (cm): Plant height varied significantly across dif-

ferent fertilizer and manure dosages and days after transplant-

ing (DAT). (Table 2). At 30 DAT, the plant height of chili extend-

ed from 13.67 cm in control to 33.41 cm in treatment T4 (50% 

PM+50% NPKS).  produced the tallest plant statistically like 

the treatment T1 (100% poultry manure). The plant with the 

smallest length was observed in the control treatment. At 60 

DAT, the highest plant height (70.34 cm) was found from the T4 

(50% PM+50% NPKS) treatment which was statistically almost 

identical to the treatment T1 (100% Poultry manure), and the 

minimum was observed from T6 (17.06 cm). At 90 DAT, the 

highest (73.69 cm) plant height recorded from treatment T4 

(50% PM+50% NPKS) was statistically superior to all other 

treatments. The lowest (25.61 cm) plant height was found in 

the control. Finally, the tallest chili plant was found in treat-

ment T4 (50% PM+50% NPKS) while the control treatment 

produced the shortest plant.  

 

Number of branches plant-1: It was discovered that the impact 

on the quantity of branches per plant was statistically signifi-

cant. (Table 2). At 30 DAT, the number of branches in plant-1 

extended from 2.23 to 4.95. The maximum number of branches 

plant-1 (4.95) was found in the T4 (50% PM+50% NPKS) treat-

ment which was both superior to and very different from all 

other treatments. The lowermost number of branches plant-1 

(2.23) was found in the control treatment (T6). At 60 DAT, the 

maximum number of branches plant-1 (11.91) was found in 

treatment T4 (50% PM+50% NPKS). In the case of 90 DAT, the 

highest number of branches plant-1 (13.89) was found in T4  (50% 

PM+50% NPKS) which was both superior to and very different 

from all other treatments. At 120 DAT, the maximum number of 

branches plant-1 was found in treatment T4 (50% PM+50% 

NPKS) while the control treatment had the fewest branches per 

plant (4.88).  

 

Effects on yield and yield contributing characteristics of chili 

 

Fruit length: The various treatments caused a significant varia-

tion in the chili fruit length (Table 3). The fruit length ranged 

from 1.89 cm in control to 5.24 cm in treatment T4 (50% 

PM+50% NPKS).  The maximum fruit length (5.24 cm) was 

found in the T4 (50% PM +50% NPKS) treatment which was 

statistically superior to all other treatments. The treatments T1 

(100% Poultry manure), T3 (100% NPKS), T5 (50% CD+50% 

NPKS) and T2 (100% cow dung) were statistically similar. The 

minimum fruit length (1.89 cm) was observed in the T6 (control) 

treatment. A parallel result was described by Kapse et al. (2018) 

observed the application of 50% N through poultry manure and 

50% N through urea. Subedi et al. (2018) reported that a similar 

result was observed in treatment consisting of poultry manure 

(50%) and the suggested dose of fertilizer (50%) in radish. 

Number of fruit plant-1 : There was a positive and significant 

difference among the different levels of treatment with respect 

to the no. of fruit plant-1 (Table 3). The Number of fruit plant-1 

extended from 6.87 to 91.28. The highest number of fruit  

plant-1 (91.27) was found in the T3 (50% PM+ 50% NPKS) treat-

ment which was statistically better performance than other 

treatments. The second highest number of fruit plant-1 was 

found in treatment T1 (100% poultry manure) followed by T3 

(100% NPKS), T5 (50% CD+50% NPKS), and T2 (100% cow 

dung). The lowest number of fruit plant-1 (6.87) was observed in 

the control treatment. The results conformed to the findings of 

Kapse et al. (2018). 

 

Table 2. Effects of different manures and fertilizers on growth parameters of chili. 

Treatments 
Plant height (cm) Number of branches plant-1 

30 DAT 60 DAT 90 DAT 120 DAT 30 DAT 60 DAT 90 DAT 120 DAT 

T1 31.72 ab 65.28 ab 71.75 b 73.80 b 4.48 ab 10.88 b 12.92 b 13.34 ab 

T2 26.62 c 56.42 c 68.28 c 70.96 c 4.27 b 10.49 b 12.49 b 12.74 b 

T3 29.24 bc 60.35 bc 70.60 b 72.53 b 4.34 b 10.66 b 12.88 b 12.94 ab 

T4 33.41 a 70.34 a 73.69 a 75.39 a 4.95 a 11.91 a 13.89 a 13.91 a 

T5 28.41 bc 58.63 bc 69.63 b 72.46 b 4.47 b 10.65 b 12.59 b 12.90 ab 

T6 13.67 d 17.06 d 25.61 c 28.03 c 2.23 c 3.13 c 3.95 c 4.88 c 

CV (%) 5.17 4.10 2.60 3.42 4.11 6.19 6.12 4.19 

LS ** ** ** ** ** ** ** ** 

SE (±) 0.81 1.29 0.96 1.83 0.098 0.051 0.57 0.61 

Means followed by same letter in a column are not significantly different at 5 % level by DMRT. LS= Level of Significance; CV= Coefficient of variation, 
SE (±) = Standard error of means, **= Significant at 1% level, T1: 100% poultry manure, T2: 100% cow dung, T3: 100% NPKS, T4: 50% poultry manure + 
50% NPKS, T5: 50% cow dung + 50% NPKS, T6: Control. 
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Diameter of fruit: Different amounts of manure and fertilizer 

significantly influenced the fruit diameter of chili (Table 3). The 

diameter of root of chili ranged from 0.17 cm to 0.96 cm. The 

maximum diameter of fruit (0.95 cm) was measured at T3 (50% 

PM + 50% NPKS) treatment which was statistically identical to 

T1 (100% poultry manure) treatment. The treatments T1 (100% 

poultry manure), T3 (100% NPKS), and T5 (50% CD+50% NPKS) 

were statistically identical to fruit diameter. The lowest diameter 

of fruit (0.17 cm) was measured at T6 treatment. The results con-

formed to findings of Kapse et al. (2018) and Subedi et al. (2018). 

 

Weight of individual fruit: The weight of each fruit varied great-

ly depending on the treatment (Table 3). It ranged from 0.86 g to 

2.91. The maximum separate fruit weight (2.91 g) was recorded 

with T3 (50% PM + 50% NPKS) treatment which was statistically 

superior to all other treatments. The treatment T1 (100% poultry 

manure) and T3 (100% NPKS) were closely identical to each oth-

er. The minimum individual fruit weight (0.86 g) was recorded 

with treatment T6 (control). The results agreed to the findings of 

Kapse et al. (2018) and Subedi et al. (2018). 

 

Fruit yield plant-1: Fruit weight plant-1 was greatly impacted by 

the different treatments (Table 3).  Fruit weight of plant-1 ranged 

from 55.18 g to 235.40 g. The maximum fruit weight of plant-1 

(235.40 g) was recorded in treatment T3 (50 % PM + 50% NPKS) 

which was statistically superior to all other treatments. The treat-

ment T1 (100% poultry manure) and T3 (100% NPKS) treatments 

showed statistically identical results. The minimum root weight of 

plant-1 (55.18 g) was found in T6 (control). The results conformed 

to findings of Kapse et al. (2018) and Subedi et al. (2018). 

 

Yield: The yield of chili was greatly impacted by the application 

of manure and fertilizer treatments (Table 3). The fruit yield of 

chili ranged from 3.16 to 31.77 t ha-1. The results showed that 

the maximum fruit yield (31.77 t ha-1) was recorded in T3 (50% 

PM+50% NPKS) treatment which was statistical similar to the 

treatment 100% poultry manure (T1) and 100% (T3). The treat-

ments 100% poultry manure (T1), 100% NPKS (T3) and 50% CD + 

NPKS (T5) were statistically identical. The lowest fruit yield (3.15 

t ha-1) was recorded from control treatment. In addition to in-

creasing yield, using poultry manure maintains soil fertility and 

productivity, which is essential for sustainable crop production. 

The results conformed to findings of Kapse et al. (2018) and  

Subedi et al. (2018). Chopra et al. (2017) also reported the 

enhancement in the yield of tomato (Lycopersicon esculentum L.) 

after being fertilized with organic fertilizers. 

 

Effects on nutrient concentrations of chili fruit  

 

The N, P, S and K concentrations of chili fruit as influenced by 

the various treatments were determined. The fresh weight basis 

was used to express the nutrient concentration of chili fruit. 

Chopra et al. (2017) reported the enhancement in the nutrients 

of tomato (Lycopersicon esculentum L.) after being fertilized with 

organic fertilizers.  

 

Nitrogen concentration: The nitrogen concentration of the fruit 

of chili was influenced significantly due to the application of 

manures and fertilizers (Table 4). The N content in curd ranged 

from 0.64 to 1.24 %. The treatments T4 (50% PM + 50% NPKS), 

T1 (100% poultry manure), T3 (100% NPKS), T2 (100% cow dung), 

and T5 (50% CD+50% NPKS) showed statistically identical N 

content with the values of 1.24%, 1.12%, 1.11%, 1.11% and 

1.07%, respectively. The lowest N content (0.64) was recorded 

in control condition (T6).  

 

Phosphorus concentration: The P content in fruit ranged from 

0.025 - 0.047% (Table 4). All the treatments (T1-T5) gave significant-

ly higher P content over T6 (control). The highest P content was 

recorded in T4 (50%PM + 50%NPKS) treatment which was like 

treatments T1 (100% poultry manure). Treatments T1 and T5 

showed alike P content with the values of 0.038%, 0.037%. The 

lowest P content of 0.025% was measured in treatment T6(control). 

 

Potassium concentration: The K content in fruit was significant-

ly influenced due to the application fertilizer and manure (Table 

4). The K content in fruit ranged from 0.073% to 0.147%. The 

highest K content in curd of 0.147 % was observed in T4 (50% 

PM + 50% NPKS), it was better than all other treatments. The 

treatments 100% Poultry manure (T1), 100% NPKS (T3) and 50% 

CD+50% NPKS (T5) were statistically identical. The lowest K 

content of 0.073% was measured in treatment T6 (control). 

Table 3. Effects of different manure and fertilizer treatments on the growth and yield contributing characters of chili. 

Treatments 
Fruit 

length (cm) 
Fruit 

diameter (cm) 
Fruit 

plant-1 (no.) 
Single fruit wt. 

(g) 
Fruit yield 
plant-1 (g) 

Fruit yield 
(t ha-1) 

T1 4.88 b 0.83 ab 85.4 b 2.56 b 199.29 b 30.87 ab 

T2 4.70 b 0.70 b 74.74 d 2.34 d 180.41 d 25.27 c 

T3 4.81 b 0.78 b 78.43 c 2.53 b 197.81 b 29.15 ab 

T4 5.24 a 0.96 a 91.28 a 2.91 a 235.40 a 31.77 a 

T5 4.77 b 0.76 b 77.18 cd 2.48 c 187.38 c 28.18 bc 

T6 1.89 c 0.17 c 6.87 e 0.86 e 55.18 e 3.16 d 

CV (%) 2.31 8.89 3.53 5.53 6.73 6.77 

LS ** ** ** ** ** ** 

SE (±) 4.88 b 0.83 ab 85.4 b 2.56 b 199.29 b 30.87 ab 

Means followed by same letter in a column are not significantly different at 5 % level by DMRT. LS= Level of Significance; CV= Coefficient of variation, 
SE (±) = Standard error of means, **= Significant at 1% level, T1: 100% poultry manure, T2: 100% cow dung, T3: 100% NPKS, T4: 50% poultry manure + 
50% NPKS, T5: 50% cow dung + 50% NPKS, T6: Control. 
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Sulphur concentration: The various treatments had a significant 

impact on the fruit is sulfur content (Table 4). The S content var-

ied from 0.029% - 0.051% over the treatments. The highest S 

content was recorded in T4 (50% PM + 50% NPKS) treatment 

which was like treatments T1 (100% poultry manure). The treat-

ments 100% poultry manure (T1), 100% NPKS (T3) and 50% CD+ 

50% NPKS (T5) were also statistically alike. The smallest value 

(0.029) was seen in the control treatment. Chopra et al. (2017) 

reported the enhancement in the nutrients like N, P, K, and S of 

tomato (Lycopersicon esculentum L.) after being fertilized with 

organic fertilizers. 

 

Effects on nutrient uptake by chili 

 

Nitrogen uptake: The effects of various manure and fertilizer 

treatments on the uptake of nitrogen by chili fruit were signifi-

cant (Table 5). The N uptake by fruits varied from 2.02 kg ha-1 in 

the T6 treatment (control) to 39.55 kg ha-1 in the T4 treatment 

(50% PM + 50% NPKS). The highest N uptake by fruits of chili 

found in the T4 treatment was statistically at par with the treat-

ments T1 (100% poultry manure), T3 (100% NPKS), and T5 (50% CD 

+ 50% NPKS). The treatments T1 (100% poultry manure), T3 (100% 

NPKS), T5 (50% CD + 50% NPKS) and T2 (100% cow dung) were 

statistically identical in N uptake by the chili.  Our results agree 

with the findings of the Kapse et al. (2018) who stated that maxi-

mum N uptake was observed with the application of 50% of the 

suggested chemical N in combination with 50% poultry manure. 

 

Phosphorus uptake: The phosphorus uptake by the fruit of chili 

was significantly influenced due to various treatments used in 

the experiment (Table 5). The P uptake by fruits ranged from 

0.08 kg ha-1 in treatment T6 (control) to 1.49 kg ha-1 in treatment 

T4 (50% PM + 50% NPKS). The treatments having PM with 50% 

NPKS (T4) are superior to all other treatments in P uptake by 

the fruits of chili. The treatments T1 (100% poultry manure) and 

T3 (100% NPKS) were statistically similar in P uptake by the 

fruits of chili. Kapse et al. (2018) informed that the combined 

application of poultry manure with chemical fertilizers signifi-

cantly influenced nutrient P uptake by chili. 

 

Potassium uptake: There was a significant increase in K uptake 

by the fruits of chili due to the application of manure and ferti-

lizer (Table 5). The K uptake by fruits ranged from 0.23 kg ha-1 in 

T6 (control) treatment to 4.66 kg ha-1 in the T4 (50% PM+50% 

NPKS) treatment. The highest K uptake by fruits recorded with 

the treatment T4 (50 %PM+50% NPKS) was statistically superi-

or to all other treatments. The second highest K uptake was 

recorded in the treatment T1 (100% poultry manure) which was 

statistically identical with treatments T3 (100% NPKS) and T5 

(50% CD + % NPKS). The lowest K uptake (0.23 kg ha-1) was 

found in treatment T6 (control).  A similar result was found by 

Kapse et al. (2018) in chili. 

Table 4. Effects of different manure and fertilizer treatments on content of N, P, K and S by chili. 

Treatments  
Nutrient content (%) 

N P K S 

T1 : 100% poultry manure 1.12 a 0.038 b 0.125 bc 0.047 ab 

T2: 100% cow dung 1.07 a 0.033 c 0.110 c 0.041 b 

T3: 100% NPKS 1.11 a 0.045 a 0.128 b 0.045 b 

T4: 50% PM+50% NPKS 1.24 a 0.047 a 0.147 a 0.051 a 

T5: 50% CD+ 50% NPKS 1.11 a 0.037 bc 0.123 bc 0.044 b 

T6 : Control 0.64 b 0.025 d 0.073 d 0.029 c 

CV (%) 6.70 5.98 8.43 8.23 

Level of significance * ** * * 

SE (±) 0.0061 0.0016 0.0034 0.0014 

Means followed by same letter in a column are not significantly different at 5 % level by DMRT. CV= Coefficient of variation, SE (±) = Standard error 
of means, **= Significant at 1% level, CD= Cow dung, PM = Poultry Manure. 

Table 5. Effects of different manure and fertilizer treatments on uptake of N, P, K and S by chili. 

Treatments  
Nutrient uptake (kg ha-1) 

N P K S 

T1 : 100% poultry manure 35.19 ab 1.28 b 3.86 b 1.45 ab 

T2: 100% cow dung 26.78 b 0.85 d 2.78 c 1.04 c 

T3: 100% NPKS 32.37 ab 1.31 b 3.73b 1.30 b 

T4: 50% PM+50% NPKS 39.55 a 1.49 a 4.66 a 1.62 a 

T5: 50% CD+ 50% NPKS 31.19 ab 1.05 c 3.48 b 1.24 bc 

T6 : Control 2.02 c 0.08 d 0.23 d 0.09 d 

CV (%) 7.80 9.56 9.49 8.24 

Level of significance ** ** ** ** 

SE (±) 2.86 0.055 0.207 0.079 

Means followed by same letter in a column are not significantly different at 5 % level by DMRT. CV= Coefficient of Variation SE (±) = Standard error of 
means, **= Significant at 1% level, CD= Cow dung, PM = Poultry Manure. 
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Sulfur uptake: Sulphur uptake by fruits of chili was influenced 

significantly due to the application of altered manures and fertiliz-

ers (Table 5). The S uptake by fruits ranged from 0.09 kg ha-1 in 

control treatment (T6) to 1.60 kg ha-1 in T4 (50% PM + 50% NPKS) 

treatment. The maximum S uptake observed in T4 treatment was 

statistically higher than with all other treatments except T1. The 

second peak S uptake was recorded in the treatment 100%poultry 

manure (T1) followed by T3 (100% NPKS), 50% CD + 50% NPKS 

(T5) and 100% Cow dung (T2). The lowermost S uptake (0.09 kg  

ha-1) was observed in T6 (control). The results conformed to find-

ings of Kapse et al. (2018). Chopra et al. (2017) also reported the 

significant uptake of N, P, K, S by tomato (Lycopersicon esculentum 

L.) when fertilized with different organic fertilizers. 

 

Conclusion 

 

The purpose of this study is to evaluate the effects of organic and 

synthetic fertilizers, both individually and in combination, on the 

growth, yield, and nutrient uptake of chili plants. Among the 

treatments, the application of 50% poultry manure (PM) com-

bined with 50% NPKS (T4) resulted in the tallest plants (75.39 

cm) and the highest number of branches per plant (13.91). For 

yield and yield-contributing traits, the same treatment (T4) pro-

duced the longest fruits (5.24 cm), largest fruit diameter (0.96 

cm), highest number of fruits per plant (91.28), heaviest single 

fruit weight (2.91 g), highest fruit weight per plant (235.40 g), 

and the highest overall yield (31.77 t ha-¹). It also led to the high-

est nutrient content in chili plants, with nitrogen (N) at 1.24%, 

phosphorus (P) at 0.047%, potassium (K) at 0.147%, and sulfur 

(S) at 0.051%. Additionally, nutrient uptake was maximized with 

N uptake at 39.55 kg ha-¹, P uptake at 1.49 kg ha-¹, K uptake at 

4.66 kg ha-¹, and S uptake at 1.62 kg ha-¹. The application of poul-

try manures also contributed to improved soil quality by increas-

ing organic matter content and enhancing the availability of es-

sential nutrients, including phosphorus, sulfur, potassium, and 

nitrogen. Treatment T4 (50% PM + 50% NPKS) recorded the 

highest soil pH (6.50), organic carbon content (0.68%), total ni-

trogen (0.081%), available phosphorus (10.52 ppm), exchangea-

ble potassium (0.092 cmol kg-¹), and available sulfur (7.93 ppm). 

By comparing the effects of poultry manure, cow dung, chemical 

fertilizers, and their combinations, this study provides valuable 

insights for farmers, agricultural extension workers, and policy-

makers. The findings highlight the potential of integrating organ-

ic and synthetic fertilizers to enhance chili production while 

maintaining soil fertility. These results could contribute to more 

efficient and sustainable fertilization practices, benefiting both 

agriculture and the environment. Further research across di-

verse agro-ecological zones is recommended to validate these 

findings and expand their applicability. 
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