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THE EFFECT OF VARYING POULTRY MANURE CONCENTRATIONS MIXED WITH LOAMY SOIL ON PLUMULE EMERGENCE, SEEDLING GROWTH AND EARLY REPRODUCTIVE PERFORMANCE OF CAPSICUM CHINENSE

Abstract: 
This study evaluated the effect of varying poultry manure (PM) concentrations mixed with loamy soil (LS) on plumule emergence, seedling growth and early reproductive performance of Capsicum chinense. A Completely Randomized Design (CRD) comprising seven treatments viz: 10% PM + 90% LS, 20% PM + 80% LS, 30% PM + 70% LS, 40% PM + 60% LS, 50% PM + 50% LS, 100% loamy soil (control 1) and 100% poultry manure (control 2) were used, with five replicates per treatment. Data were collected on seedling emergence, plant height, stem girth, number of leaves, leaf area, number of flowers and number of fruits for a period of twelve weeks after transplant. Results showed that PM concentration significantly influenced all measured parameters. The highest seedling emergence (60%) occurred in 10% PM + 90% LS and LS-only treatments, while no emergence occurred in PM-only. Plant height was greatest at week twelve in 20% PM + 80% LS (70.00 cm), followed by 10% PM + 90% LS (56.00 cm); LS-only recorded moderate height (35.00 cm). Stem girth, number of leaves and leaf area were consistently highest in 10% PM + 90% LS (3.90 cm, 133 leaves and peak leaf area of 62.70 cm², respectively). Treatments containing ≥30% PM showed poor emergence and early growth cessation. Flowering and fruiting were most pronounced in 10% PM + 90% LS (peak of 30 flowers and 16 fruits), while other treatments produced few or no reproductive structures. Overall, the study demonstrates that a low poultry manure rate mixed with loamy soil (10% PM + 90% LS) provided the most favourable conditions for plumule emergence, vegetative growth and early reproductive development of Capsicum chinense, whereas higher PM concentrations adversely affect performance. Balanced organic amendment is therefore essential for sustainable Capsicum chinense seedling production.
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Introduction
Capsicum chinense Jacq, commonly known as habanero pepper or chili pepper, is one of the most important species in the Capsicum genus and belongs to the family Solanaceae. It is cultivated extensively in tropical and subtropical regions and is valued for its pungency, nutritional content and wide range of culinary and industrial applications (Medina-Lara et al., 2020). Unlike other pepper species, C. chinense is particularly renowned for producing some of the hottest chili varieties, attributed to its high concentration of capsaicinoids alkaloid compounds responsible for pungency and bioactive properties (Garcia-Hernandez et al., 2022). 
Beyond its culinary relevance, C. chinense plays a vital role in nutrition and health. The fruits are rich in essential vitamins such as vitamin A, C and E, along with minerals including potassium, magnesium and calcium (Deka et al., 2023). Capsaicin and related compounds present in the fruit exhibit pharmacological properties such as antioxidant, antimicrobial, anti-inflammatory and anticancer activities, making the crop important not only in food industries but also in nutraceutical and pharmaceutical research (Olatunji and Afolayan, 2021). C. chinense cultivation contributes significantly to household income and national economies, especially in sub-Saharan Africa (Okon et al., 2021). It is also a rich source of spice (Yusuf et al., 2022).
Agronomically, C. chinense requires fertile, well-drained soils with adequate organic matter for optimal growth. The early stages of development, particularly seed germination and seedling establishment, are highly sensitive to nutrient availability, soil texture and moisture (Pérez-Gutiérrez et al., 2022). Poor soil fertility or imbalanced nutrition during the seedling phase can result in reduced emergence, stunted growth and low fruit yield of this species (Ahmed et al., 2024).
Loamy soil is generally regarded as the most suitable medium for crop growth due to its favorable texture, aeration, drainage and nutrient-holding capacity (Ibrahim et al., 2020). Agricultural productivity in most developing countries is largely dependent on soil fertility and the availability of essential nutrients that support crop growth. Soil fertility management has therefore remained a major concern for farmers, researchers and policymakers due to its direct influence on crop yield and food security (Ogunremi et al., 2021). Among the critical stages of plant development, seed germination and seedling establishment are particularly important, as they determine the vigor and overall performance of a crop. For vegetable crops such as Capsicum chinense (commonly known as Scotch bonnet pepper), early seedling growth plays a crucial role in ensuring good stand establishment and improved productivity (Olaniyi et al., 2022). 
Soil fertility management remains a central challenge in sustainable crop production, particularly in regions where continuous cultivation and poor soil management practices have resulted in nutrient depletion and declining yields. To address this, the integration of organic amendments, such as animal manures, with local soil resources has gained prominence as a cost-effective and environmentally friendly strategy for enhancing crop productivity (Ezeh et al., 2022). Among these, poultry manure is increasingly recognized as a superior organic fertilizer because of its high nutrient concentration, relatively fast mineralization rate and beneficial effects on soil physical, chemical and biological properties (Agbede and Oyewumi, 2025). 
Soil fertility is often maintained or enhanced through the application of either organic or inorganic fertilizers. Inorganic fertilizers, although effective in boosting crop yield, have been associated with high costs, soil degradation and environmental pollution when excessively applied (Nwachukwu et al., 2023). Consequently, organic fertilizers such as poultry manure are increasingly being promoted as sustainable alternatives for improving soil health, maintaining soil structure and providing essential macro- and micronutrients for plant growth (Adeyemi and Okonkwo, 2020). Poultry manure is rich in nitrogen, phosphorus, potassium, calcium and other trace elements, which are vital for seedling growth and metabolic activities of plants (Ahmed et al., 2021). With increasing demand for organically produced peppers, the adoption of organic fertilizers such as poultry manure offers an opportunity to improve both productivity and market competitiveness while aligning with sustainable agricultural practices (Eshun et al., 2023).
Organic fertilizers of animal and plant are more environmentally and economically friendly since they are from natural and organic sources (Oyewole et al., 2012). Contrarily, observations show that continuous use of mineral fertilizers creates potential pollution effects on the environment (Aina et al., 2018). Application of sustainable and long-lasting fertilizer is the most important factor that affects the yield and quality of plants (Abolusoro and Abolusoro 2017). Application of organic manure at higher rate affects the growth and yield of tomatoes. For instance, growth parameters such as plant height, leaf length, and leaf width among others are affected (Atijegbe et al., 2014).
The use of organic fertilizers provides soil with essential nutrients and absorbs nutrients against leaching. Also, improve soil texture, increases the ion exchange capacity of the soil, increases soil microbial populations and activity, improves the soil’s moisture-holding capacity, and enhanced soil fertility (Islam et al., 2017 ; Reddy et al., 2022) . Organic fertilizers promote the population of beneficial microorganisms and generally improve soil health (Khetran et al., 2020).
Continuous cultivation of clay soil without proper soil amendment can lead to nutrient depletion, thereby reducing its productivity potential. Also, low soil fertility is among the major factors limiting the production of Capsicum chinense. To overcome this, there is a need for improved soil fertility management strategies that can enhance plumule emergence, vegetative growth and reproductive performance of this plant. Assessing the concentration of poultry manure application as an organic amendment to improve loamy soil structure and nutrient availability that would enhance Capsicum chinense growth should be of a primary concern. Hence the need for this study. 
MATERIALS AND METHOD 
Materials used: Capsicum chinense Seeds, loamy soil, Poultry Manure, Polythene Pots/Seedling Bags, Watering Can, Ruler for seedling height, digital caliper for stem girth, Stationery and Record Sheets. 
Seed Source: The seeds of Capsicum chinense used in this study were obtained from the National Horticultural Research Institute (NIHORT), Ibadan, Oyo State, Nigeria. Before use, the seeds were examined to ensure physical integrity by discarding shriveled, broken, or discolored seeds. To minimize microbial contamination and enhance germination efficiency, the seeds were surface-sterilized by immersing them in a 10% sodium hypochlorite solution for approximately two minutes and then rinsed thoroughly with sterile distilled water. The treated seeds were then air-dried under shade conditions before being sown. 
Experimental Site: The study was conducted at the experimental farm of the Department of Plant Science and Biotechnology, Ekiti State University, Ado-Ekiti, Ekiti State, Nigeria. The study area is located within the tropical climatic region, which experiences alternating wet and dry seasons. Annual rainfall in the area is estimated to fall between 1,367 mm and 1,500 mm, while average daily temperatures range from 25°C to 33°C.
Soil and Manure Collection and Preparation:
The soil used for the experiment was collected from the Faculty of Agriculture, close to the school poultry unit. It is loamy in texture, moderately fertile and well-drained, making it suitable for vegetable cultivation. Prior to use, the collected soil was air-dried under shade for seven (7) days to remove excess moisture while preserving its natural physicochemical integrity. The soil was then sieved using a 2-mm mesh to remove roots, stones, and debris before taken for analysis.
The poultry manure used for this study was obtained from the poultry section of the Agricultural Farm, Ekiti State University, Ado-Ekiti, Ekiti State, Nigeria. Fresh manure was collected over a two-week period by placing clean sacks beneath the poultry cages to gather droppings. After each collection, the manure was air-dried for approximately two weeks to reduce its moisture content, minimize the risk of ammonia toxicity during application, prevent excessive nutrient loss through volatilization and to reduce the possibility of microbial contamination that could occur under prolonged wet conditions (Danuta et al., 2020). Once properly dried, the manure was ground into fine particles and sieved through a 2-mm mesh for consistency. 
Sample Analysis
Prior to soil amendment, the prepared poultry manure and loamy soil were chemically analysed at the soil laboratory of the Faculty of Agriculture, Ekiti State University, Ado-Ekiti to determine their organic matter, total nitrogen, phosphorus, and potassium contents.
Soil – Manure mixture: This was done by combining loamy soil and poultry manure in varying proportions to establish the treatment levels required for the experiment. The treatment ratios were as follows: 
 
T1: 90% loamy soil + 10% poultry manure 
T2: 80% loamy soil + 20% poultry manure  
T3: 70% loamy soil + 30% poultry manure 
T4: 60% loamy soil + 40% poultry manure 
T5: 50% loamy soil + 50% poultry manure
T6: 100% loamy soil (control 1) 
T7: 100% loamy manure (Control 2) 
Each treatment was thoroughly mixed and filled into polythene bags (5 kg capacity), ensuring uniformity of composition. 
Experimental Design
The study was carried out using a complete randomized design (CRD) with different treatment levels of poultry manure applied to loamy soil.
Methodology
One hundred and forty (140) Viable seeds of Capsicum chinense were selected by floatation in water, divided into seven parts and sown directly into the prepared bags at a depth of 2–3 cm. plumule emergence were observed daily from the day of sowing until complete emergence was achieved. After emergence, seedlings were thinned to maintain two healthy plant per bag. The experimental units were arranged in a well-ventilated open area with exposure to natural sunlight. Watering was carried out regularly using a watering can to maintain adequate soil moisture without waterlogging. 
Growth Assessment 
The growth of Capsicum chinense was monitored for twelve (12) weeks and the parameters taken were the plant height, stem girth, number of leaves, leaf area, number of flowers and number of fruits.
Data Analysis 
Data collected from the experiment were subjected to statistical analysis to determine the effects of varying poultry manure concentrations on plumule emergence and seedling growth of Capsicum chinense. Descriptive statistics such as means, percentages and one-way Analysis of Variance (ANOVA) were performed using statistical software SPSS version 25 to test for significant differences among treatment means at a 5% probability level (p ≤ 0.05).  Where ANOVA indicated significant differences, the Duncan’s Multiple Range Test (DMRT) was employed to separate and compare treatment means.
RESULTS
Physico-chemical properties of soil and poultry manure used 
The results presented in Table 1 show that the loamy soil used for the study was slightly acidic with a pH of 6.57, while the poultry manure was slightly alkaline with a pH of 7.23. The poultry manure recorded a markedly higher organic carbon content (223.75 g/kg) compared to the loamy soil (23.60 g/kg), indicating its richness in organic matter. Similarly, higher concentrations of essential macronutrients such as nitrogen (25.25 g/kg), calcium (38.56 cmol/kg), magnesium (18.31 cmol/kg), and potassium (42.23 cmol/kg) were observed in poultry manure relative to the loamy soil, which recorded 5.73 g/kg nitrogen, 6.24 cmol/kg calcium, 1.87 cmol/kg magnesium, and 0.36 cmol/kg potassium. The loamy soil, however, contained a higher level of available phosphorus (24.83 mg/kg) than the poultry manure (0.74 mg/kg). Particle size analysis of the soil revealed sand, silt, and clay contents of 75.12%, 12.50%, and 12.38%, respectively, classifying the soil as loamy sand. Overall, the results suggest that poultry manure is a nutrient-rich organic amendment capable of improving soil fertility when incorporated into loamy soil, while the inherent textural properties of the loamy sand soil may require such organic inputs to enhance nutrient retention and support optimal crop growth.
Plumule Emergence 
The highest plumule emergence (60%) of Capsicum chinense was recorded in seed sown on 10% poultry manure (PM) + 90% loamy soil (LS) and in Control 1 (loamy soil only) Tabl2. A moderate emergence rate of 50% was observed in the 30% PM + 70% LS treatment. plumule emergence of 40% was recorded in both the 20% PM + 80% LS and 40% PM + 60% LS treatments. The lowest emergence (20%) occurred in the 50% PM + 50% LS mixture, while no emergence was observed in Control 2 (poultry manure only). Overall, the results suggest that lower to moderate poultry manure concentrations mixed with loamy soil favoured plumule emergence, whereas high poultry manure levels or poultry manure used alone were unfavourable for germination
Plant Height (cm) 
Results on the effect of varying concentration of poultry manure mixed with loamy soil on Capsicum chinense seedling growth is presented in Table 3. Highest plant height at week twelve (70.00cm) was recorded in seedlings grown on 20% P.M + 80% L.S, followed by 10% P.M + 90% L.S with a final height of 56.00cm. Control 1 (loamy soil only) exhibited moderate growth, reaching 35.00 cm at week twelve. Treatments containing 30%–50% P.M showed very low and inconsistent growth, as seedlings in the 30% P.M + 70% L.S, 40% P.M + 60% L.S and 50% P.M + 50% L.S treatments ceased growth after the early weeks of planting. No growth was observed in Control 2 (poultry manure only). Overall, the results indicate significant differences among treatments, demonstrating that moderate poultry manure levels enhanced plant height more effectively than higher concentrations.
Stem Girth 
Table 4 showed that the highest stem girth (3.90cm)  at week twelve was recorded in seedlings grown on 10% P.M + 90% L.S treatment, followed closely by 20% P.M + 80% L.S with a stem girth of 3.80cm. Control 1 (loamy soil only) recorded moderate stem girth, reaching 3.20cm at week twelve. Treatments with higher poultry manure concentrations (30%–50% P.M) exhibited very poor and inconsistent stem enlargement, with growth ceasing after the early weeks of planting. Overall, lower and moderate poultry manure levels (10–20%) enhanced stem girth more effectively than higher concentrations, indicating significant differences among treatments.
Number of Leaves  
The results from Table 5 showed that the highest number of leaves (133.00)  at week twelve was recorded in seedlings grown on 10% P.M + 90% L.S, followed by 20% P.M + 80% L.S with 124.00 leaves. Control 1 (loamy soil only) produced 34.00 number of leaves at week twelve. Treatments with higher poultry manure concentrations (30%–50% P.M) exhibited very poor leaf development, with leaf production declining sharply and ceasing after the early weeks of planting. No leaf production was observed in Control 2 (poultry manure only). Overall, the findings indicate that lower poultry manure concentrations (10–20%) significantly enhanced leaf production compared to higher manure levels, which negatively affected leaf formation.
Number of Flowers 
Table 6 showed that the highest number of flowers was recorded in seedlings grown on 10% P.M + 90% L.S, reaching a peak of 30.00 flowers at week eight. The 20% P.M + 80% L.S treatment produced moderate flowering, with number of flowers increasing steadily to 13.00 at week twelve. Control 1 (loamy soil only) also produced flowers, although at lower levels, peaking at 20.00 flowers at week seven before declining in subsequent weeks. No flowering was observed in treatments containing higher poultry manure concentrations (30%–50% P.M) or in Control 2 (poultry manure only) throughout the experimental period. Overall, the results indicate that lower poultry manure concentrations (10–20%) supported flower production, whereas higher manure levels suppressed reproductive development.
Number of Fruits 
The results from Table 7 showed that fruit production was highest in seedlings grown on 10% P.M + 90% L.S, which recorded a peak of 16.00 fruits at week nine. The 20% P.M + 80% L.S treatment produced very few fruits, with a maximum of 4.00 fruits recorded at week twelve. Control 1 (loamy soil only) exhibited low fruit production, yielding only 1–2 fruits throughout the period of the experiment. No fruit formation was observed in treatments containing higher poultry manure concentrations (30%–50% P.M) or in Control 2 (poultry manure only). Overall, the results indicate that lower poultry manure concentration (10%) favoured fruit formation, whereas higher manure levels suppressed reproductive yield in Capsicum chinense.
Leaf Area 
Table 8 showed that the largest leaf area was recorded in seedlings grown on 10% P.M + 90% L.S, reaching a maximum of 62.70cm² by week five and maintaining relatively higher values up to week twelve. This was followed by Control 1 (loamy soil only) treatment, which recorded a peak leaf area of 59.10cm² at week seven. The 20% P.M + 80% L.S exhibited moderate leaf expansion, with a maximum value of 58.34cm² recorded at week three. Treatments with higher poultry manure concentrations (30%–50% P.M) showed poor and inconsistent leaf area development, with growth declining and ceasing after the early weeks, while no leaf area development was observed in Control 2 (poultry manure only). Overall, lower and moderate poultry manure concentrations (10–20%) enhanced leaf area development more effectively than higher concentrations. 
 Discussion 
Capsicum chinense, commonly known as habanero or Scotch bonnet pepper, is an important vegetable crop valued for its nutritional, culinary and economic significance. Soil fertility management is a major determinant of farm produce quality in any growing environment (Lundegardh and Martensson, 2003; Wills et al., 2008; Aba et al., 2020).
 The findings from this study revealed that seedlings grown on 10% poultry manure (PM) + 90% loamy soil (LS) consistently performed best in terms of seedling emergence, number of leaves, leaf area, flowering, fruiting and overall early vegetative development. Seedlings grown with 20% PM + 80% LS also performed well, particularly in plant height, while higher poultry manure concentrations (≥30% PM) and 100% poultry manure suppressed seedling emergence, vegetative growth and reproductive development. The superior performance observed in the 10% poultry manure treatment can be attributed to balanced nutrient availability, improved aeration and enhanced water-holding capacity provided by the manure– loamy soil mixture. These optimal conditions promote vigorous root development, chlorophyll formation and enhanced photosynthetic activity, resulting in better seedling vigor. This observation agrees with Jones et al. (2020), who reported that moderate organic amendment improves nutrient uptake, root proliferation and seedling resilience. Also,  Adebayo et al. (2011) reported that when adequate quantity of organic manure is applied, plants tend to grow at their optimal potential. 
Similarly, stem girth varied significantly with varying poultry manure–loamy soil combinations. The highest stem girth was recorded in seedlings grown with 10% PM + 90% LS, followed closely by those grown with 20% PM + 80% LS. Those grown on mixtures with higher poultry manure concentration have no appreciable values This trend indicates that moderate poultry manure application supports stem thickening and structural development by providing an adequate supply of nitrogen and essential micronutrients. These findings are consistent with those of Keyagha et al. (2016), who observed enhanced stem development in seedlings grown with a balanced mixture of organic amendments and mineral soil. In addition, Kolawole et al. (2023) Observed decrease in growth parameters of Saba senegalensis with increase in poultry manure application rate. 
Leaf production followed a similar pattern. Seedlings grown with 10% PM produced the highest number of leaves and the largest leaf area, while those grown with 20% PM recorded moderate leaf production. Treatments containing higher poultry manure concentrations (30–50% PM) produced very few or no leaves due to poor emergence and early seedling death. This suggests that excessive poultry manure may induce nutrient toxicity, salinity stress, or unfavorable soil physical conditions, thereby inhibiting leaf initiation and expansion. This finding is similar to the report of Aderounmu et al. (2020) that there is increased leaf production in seedlings grown with moderate levels of organic amendments. 
Flowering and fruiting were also markedly influenced by poultry manure–loamy soil mixtures. The highest number of flowers and fruits occurred in seedlings grown with 10% PM + 90% LS, followed by moderate flowering and limited fruiting in the 20% PM + 80% LS treatment. Higher manure levels (30–50% PM) did not support flowering or fruiting.  Increase in poultry manure rate resulted to a decrease in Capsicum chinense fruit yield,  likely due to suppressed vegetative growth or toxic nutrient levels. These results indicate that low poultry manure concentration promotes both vegetative growth and early reproductive development, whereas excessive manure application favors stress conditions. This observation is supported by Adekiya and Agbede (2017), who reported that moderate poultry manure significantly enhanced stem diameter and reproductive growth in vegetable crops due to improved soil structure and nutrient availability. 
Overall, the findings indicate that a low poultry manure concentration (10% PM) provided the most favorable conditions for plumule emergence, vegetative growth and early reproductive development of Capsicum chinense. In contrast, high manure concentrations (≥30% PM) reduced emergence, impaired seedling growth and suppressed flower and fruit formation, underscoring the need for balanced nutrient management in pepper seedling production. 

 Conclusion
This study has contributed significantly to understanding how varying poultry manure concentrations mixed with loamy soil affect the emergence and growth of Capsicum chinense. The results clearly demonstrate that poultry manure–loamy soil mixtures significantly influence emergence percentage, plant height, stem girth, number of leaves, leaf area, flowering and fruiting. Among the treatments evaluated, 10% poultry manure mixed with 90% loamy soil proved to be the most suitable growth medium for optimal seedling growth and early reproductive development. The 20% poultry manure treatment also supported moderate growth, particularly in plant height, whereas higher poultry manure concentrations (≥30% PM) and 100% poultry manure were the least suitable as they greatly inhibit emergence and overall development of Capsicum chinense. Farmers are advised to mix approximately 10% poultry manure with 90% loamy soil when raising Capsicum chinense seedlings, as this concentration ensures optimal emergence, vegetative growth and early reproductive development. Also, Excessive application of poultry manure (≥30% PM) should be avoided, as it suppresses germination, slows growth and inhibits flowering and fruiting of this plant.
Limitations
The experiment was conducted in containers at one location and during a single production period; therefore, the findings may not represent field conditions or different soil and climatic environments. Only seven manure–soil proportions were investigated, and the manure was not characterized for maturity, electrical conductivity, ammonium concentration or carbon-to-nitrogen ratio. Root growth, chlorophyll content, physiological stress, fruit weight and marketable yield were not measured. The study also did not compare poultry manure with a standard mineral-fertilizer treatment. Further experiments with clearly defined experimental units, additional manure rates and field validation are necessary.
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TABLES
[bookmark: _Toc234315760]Table 1: physico-chemical properties of soil and poultry manure used for the study 
	PARAMETERS 
	LOAMY SOIL 
	POULTRY MANURE 

	pH (H₂O) 
	6.57 
	7.23 

	Organic Carbon (g/kg) 
	23.60 
	223.75 

	[Ca (cmol/kg) 
	6.24 
	38.56 

	Mg (cmol/kg) 
	1.87 
	18.31 

	K (cmol/kg) 
	0.36 
	42.23 

	Available P (mg/kg) 
	24.83 
	0.74 

	N (g/kg) 
	5.73 
	25.25 

	Sand (%) 
	75.12 
	  – 

	Silt (%) 
	12.50 
	  – 

	Clay (%) 
	12.38 
	  – 

	Textural Class 
	Loamy sand 
	   – 














[bookmark: _Toc234315761][bookmark: _Toc234315762]Table 2: Effects of varying poultry manure concentration mixed with loamy soil on Plumule Emergence (%) of Capsicum chinense  
	Treatment 
	Emergence (%) 

	10% P.M + 90% L.S 
	60.00%a 

	20% P.M + 80% L.S 
	40.00%c 

	30% P.M + 70% L.S 
	50.00%b 

	40% P.M + 60% L.S 
	40.00%c 

	50% P.M + 50% L.S 
	20.00%d 

	Control 1 (L.S)only 
	60.00%a 

	Control 2 (P.M)only 
	0.00%e 


Values with the same letter within the column are not significantly different at p ≥ 0.05 according to Duncan Multiple Range Test (DMRT).   
P.M= poultry manure, L.S= loamy soil 

















[bookmark: _Toc234315764]Table 3: Effects of varying poultry manure concentration mixed with loamy soil on Plant Height of Capsicum chinense 
	Treatment 
	            
	            
	             
	             
	Plant height (cm)/ weeks after Transplant   
	
	

	 
	One 
	Two 
	three 
	four 
	Five 
	Six 
	Seven 
	Eight 
	Nine 
	Ten 
	Eleven 
	Twelve 

	
	
	
	
	
	
	
	
	
	
	
	
	


	10% P.M + 90% L.S 
	19.50a 
	22.00a 
	26.00a 
	31.00a 
	38.00a 
	42.80b 
	43.00b 
	46.00b 
	51.00b 
	53.00b 
	55.00b 
	56.00b 

	20% P.M + 80% L.S 
	16.00b 
	17.50b 
	20.00b 
	25.00b 
	31.00b 
	44.00a 
	50.00a 
	55.00a 
	60.00a 
	65.00a 
	67.00a 
	70.00a 

	30% P.M + 70% L.S 
	13.00d 
	13.50c 
	12.00c 
	12.50d 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 

	40% P.M + 60% L.S 
	13.00d 
	13.00c 
	12.50c 
	13.00d 
	12.50d 
	11.00d 
	– 
	– 
	 
	– 
	– 
	– 

	50% P.M + 50% L.S 
	11.00e 
	8.50d 
	6.00e 
	7.00e 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 

	Control 1 (L.S only) 
	14.00c 
	16.00e 
	18.50d 
	23.00c 
	27.00c 
	30.90c 
	32.00c 
	32.50c 
	33.00c 
	33.20c 
	34.60c 
	35.00c 

	Control 2 (P.M only) 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 



Values with the same letter within the column are not significantly different at p ≥ 0.05 according to Duncan Multiple Range Test (DMRT).   
P.M= poultry manure, L.S= loamy soil 












Table 4: Effects of varying poultry manure concentration mixed with loamy soil on stem girth of Capsicum chinense 
	Treatment 
	            
	            
	             
	             
	 stem girth (cm)/ weeks after Transplant   
	
	

	 
	One 
	Two 
	Three 
	Four 
	Five 
	Six 
	Seven 
	Eight 
	Nine 
	Ten 
	Eleven 
	Twelve 

	10% P.M + 90% L.S 
	2.00a 
	2.10a 
	2.50a 
	3.00a 
	3.00a 
	3.10a 
	3.40a 
	3.40a 
	3.50a 
	3.50a 
	3.70a 
	3.90a 

	20% P.M + 80% L.S 
	1.00b 
	1.60b 
	1.70b 
	2.50b 
	2.10b 
	2.40b 
	3.00a 
	3.20a 
	3.40a 
	3.60a 
	3.60a 
	3.80a 

	30% P.M + 70% L.S 
	1.00b 
	1.00b 
	1.60b 
	1.20c 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 

	40% P.M + 60% L.S 
	1.50ab 
	1.50b 
	1.50b 
	2.00b 
	1.50b 
	2.00b 
	– 
	– 
	– 
	– 
	– 
	– 

	50% P.M + 50% L.S 
	1.00b 
	1.00b 
	1.00bc 
	1.00 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 

	Control 1 (L.S)only 
	2.00a 
	2.20a 
	3.00a 
	3.30a 
	2.50a 
	2.70a 
	2.60b 
	2.60b 
	2.60b 
	3.00ab 
	3.20a 
	3.20ab 

	Control 2 (P.M)only 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 


 Values with the same letter within the column are not significantly different at p ≥ 0.05 according to Duncan Multiple Range Test (DMRT).   
P.M= poultry manure, L.S= loamy soil 












[bookmark: _Toc234315765]Table 5: Effects of varying poultry manure concentration mixed with loamy soil on number of leaves of Capsicum chinense 
	Treatment 
	            
	            
	             
	             
	Number of leaves/ weeks after Transplant   
	
	

	 
	One 
	Two 
	Three 
	Four 
	Five 
	Six 
	Seven 
	Eight 
	Nine 
	Ten 
	Eleven 
	Twelve 


                                                          
	10% P.M + 90% L.S 
	14.00a 
	25.00a 
	25.00a 
	48.00a 
	62.00a 
	90.00a 
	104.00a 
	123.00a 
	126.00a 
	129.00a 
	130.00a 
	133.00a 

	20% P.M + 80% L.S 
	7.00b 
	9.00d 
	11.00c 
	17.00c 
	30.00b 
	50.00b 
	60.00b 
	72.00b 
	97.00b 
	114.00b 
	119.00b 
	124.00b 

	30% P.M + 70% L.S 
	4.00d 
	4.00f 
	3.00e 
	1.00e 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 

	40% P.M + 60% L.S 
	2.00e 
	6.00e 
	6.00d 
	6.00d 
	6.00c 
	5.00d 
	 
	– 
	– 
	– 
	– 
	– 

	50% P.M + 50% L.S 
	– 
	10.00e 
	1.00f 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 

	Control 1 (L.S)only 
	12.00c 
	16.00b 
	17.00b 
	23.00b 
	30.00b 
	27.00c 
	31.00c 
	26.00c 
	22.00c 
	26.00c 
	28.00c 
	34.00c 

	Control 2 (P.M)only 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 



Values with the same letter within the column are not significantly different at p ≥ 0.05 according to Duncan Multiple Range Test (DMRT).   
P.M= poultry manure, L.S= loamy soil 














[bookmark: _Toc234315766]Table 6: Effects of varying poultry manure concentration mixed with loamy soil on number of flower of Capsicum chinense 
	Treatments 
	         
	          
	             
	            
	            
	Number of flower / weeks after Transplant   
	
	

	 
	One 
	two 
	Three 
	Four 
	Five 
	Six 
	seven 
	eight 
	nine 
	ten 
	eleven 
	Twelve 

	10% P.M + 90% L.S 
	  – 
	– 
	– 
	– 
	6.00a 
	11.00a 
	24.00a 
	30.00a 
	20.00a 
	3.00b 
	4.00b 
	6.00b 

	20% P.M + 80% L.S 
	  – 
	– 
	– 
	– 
	– 
	– 
	11.00c 
	13.00c 
	7.00c 
	9.00a 
	11.00a 
	13.00a 

	30% P.M + 70% L.S 
	  – 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 

	40% P.M + 60% L.S 
	  – 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 

	50% P.M + 50% L.S 
	  – 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 

	Control 1 (L.S)only 
	  – 
	– 
	– 
	– 
	– 
	– 
	20.00b 
	19.00b 
	10.00b 
	– 
	2.00c 
	2.00c 

	Control 2 (P.M)only 
	  – 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 


Values with the same letter within the column are not significantly different at p ≥ 0.05 according to Duncan Multiple Range Test (DMRT).   
P.M= poultry manure, L.S= loamy soil 















[bookmark: _Toc234315767]Table 7: Effects of varying poultry manure concentration mixed with loamy soil on number of fruit of Capsicum  chinense 
	Treatments 
	         
	          
	             
	            
	            
	Number of Fruits / weeks after Transplant   
	
	



	 
	One 
	Two 
	three 
	Four 
	Five 
	Six 
	seven 
	eight 
	nine 
	Ten 
	eleven 
	Twelve 

	10% P.M + 90% L.S 
	– 
	– 
	– 
	– 
	– 
	– 
	6.00a 
	13.00a 
	16.00a 
	4.00a 
	6.00a 
	6.00a 

	20% P.M + 80% L.S 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	4.00b 

	30% P.M + 70% L.S 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 

	40% P.M + 60% L.S 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 

	50% P.M + 50% L.S 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 

	Control 1 (L.S)only 
	– 
	– 
	– 
	– 
	– 
	– 
	1.00b 
	1.00b 
	2.00b 
	2.00b 
	2.00b 
	1.00a 

	Control 2 (P.M)only 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 


Values with the same letter within the column are not significantly different at p ≥ 0.05 according to Duncan Multiple Range Test (DMRT).   
P.M= poultry manure, L.S= loamy soil 














[bookmark: _Toc234315768]Table 8: Effects of varying poultry manure concentration mixed with loamy soil on leaf area of Capsicum chinense 
	Treatment 
	       
	              
	              
	              
	       Leaf Area(cm2)/ weeks after  Transplant   
	
	
	

	 
	One 
	Two 
	Three 
	Four 
	Five 
	Six 
	Seven 
	Eight 
	Nine 
	Ten 
	Eleven 
	Twelve 

	10% P.M + 90% L.S 
	43.00a 
	4.60e 
	44.00b 
	53.70b 
	62.70a 
	49.40c 
	51.03b 
	59.46a 
	27.82a 
	29.85a 
	32.16a 
	35.98a 

	20% P.M + 80% L.S 
	29.40b 
	1.70a 
	23.20c 
	32.00c 
	52.50b 
	54.88a 
	58.34c 
	57.05b 
	17.31b 
	20.12b 
	29.86b 
	27.79b 

	30% P.M + 70% L.S 
	7.90d 
	9.33b 
	12.70d 
	5.00e 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 

	
40% P.M + 60% L.S 
	
4.50e 
	
8.50c 
	
11.60c 
	
9.90d 
	
10.50d 
	
9.50d 
	– 
	– 
	– 
	– 
	– 
	– 

	50% P.M + 50% L.S 
	– 
	6.70d 
	2.00f 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 

	Control 1 (L.S)only 
	26.00c 
	13.10a 
	59.10a 
	57.60a 
	43.20c 
	50.70b 
	55.85a 
	51.03c 
	17.57b 
	19.41c 
	20.30c 
	22.63c 

	Control 2 (P.M)only 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 
	– 


Values with the same letter within the column are not significantly different at p ≥ 0.05 according to Duncan Multiple Range Test (DMRT).   
P.M= poultry manure, L.S= loamy soil 









