THE EFFECT OF VARYING POULTRY MANURE CONCENTRATION MIXED WITH SANDY SOIL ON PLUMULE EMERGENCE AND SEEDLING GROWTH OF 
Capsicum annuum 
AN ORIGINAL RESEARCH ARTICLE 

Abstract: 
Capsicum annuum, commonly referred to as chili pepper, bell pepper, or sweet pepper depending on cultivar, is a widely cultivated species within the Capsicum genus. This study evaluated the effect of varying poultry manure concentrations mixed with sandy soil on plumule emergence, vegetative growth, and reproductive performance of Capsicum annuum. Treatments consisted of sandy soil amended with different concentrations of poultry manure ranging from low to high concentrations were applied viz: 10%, 20% 30% 40% and 50% while 100% poultry manure only served as control 1 and 100% sandy soil  served as control 2. Growth parameters assessed included plumule emergence, plant height, stem girth, number of leaves, leaf area, number of flower and number of fruits. Results obtained revealed that 100% sandy soil (Control 1) recorded the highest (30%,) plumule emergence plant height 100.20cm, stem girth 4.50cm, number of leaves 148.00, leaf area 126.79cm2, number of flowers 13.00 and number of fruits 7.00. Moderate poultry manure application at 20% supported limited growth but was consistently inferior to 100% sandy soil. Higher poultry manure concentrations (≥30%) completely inhibited plumule emergence, vegetative development, and reproductive growth as they all declined steadily with increasing poultry manure concentration. The research concluded that Capsicum annuum performs optimally under well-aerated sandy soil conditions and that excessive poultry manure application is detrimental to seedling establishment and productivity of this species. Careful regulation of poultry manure application is therefore essential to avoid phytotoxic effects and ensure sustainable pepper production.
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INTRODUCTION 
Capsicum annuum, commonly referred to as chili pepper, bell pepper, or sweet pepper depending on the cultivar, is one of the most widely cultivated species within the Capsicum genus. It holds significant agronomic, economic, and nutritional value across tropical and subtropical regions. In many parts of the world, especially in Africa and Asia, Capsicum annuum is a vital component of local diets, contributing both flavor and micronutrients such as vitamins A and C, folate, and potassium (Azizuddin et al., 2022). This crop thrives best in well-drained, fertile soils and under full sunlight, with optimal growth observed in temperatures between 18°C and 30°C (Sharma et al., 2015). However, soil fertility and moisture retention are critical to its successful germination and early development stages, especially in regions where soils are sandy and inherently low in organic matter (Roy et al., 2012). 
Botanically, Capsicum annuum is an annual or short-lived perennial herb that grows up to 1 meter in height. It thrives in well-drained soils under warm temperatures and adequate sunlight. The plant undergoes a developmental cycle that includes germination, vegetative growth, flowering, fruit set, and ripening (Rai et al., 2014). Seed germination and early seedling growth are critical stages that influence overall plant performance and yield outcomes (Aliyu et al., 2024).
Globally, the cultivation of Capsicum annuum is constrained by soil degradation, nutrient depletion, and erratic rainfall patterns, which directly impact seed germination and seedling vigor (Tarunk and Rajeswari, 2025). In response, sustainable soil fertility management practices, particularly the use of organic amendments such as poultry manure, are being adopted. These practices not only improve soil structure and nutrient availability but also enhance the biological activity within the rhizosphere, thereby promoting better seedling establishment (Majekodunmi et al., 2011). The cultivation of Capsicum annuum in many tropical and semi-arid regions is increasingly challenged by declining soil fertility, particularly in sandy soils that dominate large areas of smallholder farmland. Sandy soils are characterized by low organic matter, poor nutrient retention, and weak water-holding capacity, which collectively result in poor seed germination, delayed plumule emergence, and stunted early seedling growth. Farmers often attempt to increase productivity using inorganic fertilizers, but these inputs are costly, environmentally unsustainable, and frequently inaccessible to resource-poor growers.
Sandy soil is a type of soil that contains a high proportion of sand particles, typically more than 70%, and is characterized by its coarse texture and gritty feel. (Yadav et al., 2017). Due to the large particle size and low surface area, sandy soils exhibit low water-holding capacity, poor nutrient retention, and rapid drainage. (Azizuddin et al., 2022). These properties make them challenging for agriculture unless improved through soil management practices such as organic matter amendment and mulching. (Musinguzi et al., 2015). However, their loose structure facilitates root penetration and aeration, making them suitable for certain crops with proper management. (Kolawole et al., 2023). Understanding the physical and chemical limitations of sandy soils is essential for optimizing productivity, especially in arid and semi-arid regions. (Ahmad et al., 2026).
Poultry manure is an organic waste derived from the excreta of birds such as chickens, turkeys, and ducks. It is often mixed with bedding materials like wood shavings, straw, or rice husks (Adeleye and Ayeni, 2009). It is considered one of the most nutrient-rich animal manures, containing significant levels of nitrogen (N), phosphorus (P), and potassium (K), which are essential for plant growth and soil fertility restoration. (Jagadeesha et al., 2019). In addition to macronutrients, poultry manure supplies micronutrients such as zinc, copper, and manganese, as well as organic carbon that improves soil structure. (Jayne and Steven, 2026). Its application enhances soil microbial activity, increases water retention, and supports long-term agricultural productivity. (Are et al., 2017). However, improper use may lead to environmental hazards like nitrate leaching and greenhouse gas emissions, underscoring the need for responsible management practices. (Adekiya et al., 2017). Hence, this study aims at assessing the effect of varying concentration of poultry manure mixed with sandy soil on plumule emergence and seedling growth of Capsicum annum.

 
MATERIALS AND METHOD 
Materials used: Capsicum annum Seeds, sandy 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 annuum used in this study were obtained from the National Horticultural Research Institute (NIHORT), Ibadan, Oyo State, Nigeria. 
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 sandy soil used for this study was collected from the experimental field of the Faculty of Agriculture, Ekiti State University, Ado-Ekiti, Ekiti State, Nigeria. The soil was obtained from the top 0–15 cm layer to capture the most biologically active portion of the soil profile rich in microorganisms and organic residues. 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 sandy 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 and Manure Mixing and Treatment Preparation: The soil–manure mixtures were prepared by combining sandy soil and poultry manure in varying proportions to establish the treatment levels required for the experiment. The treatment ratios were as follows: 
 
 T1: 90% sandy soil + 10% poultry manure 
 T2: 80% sandy soil + 20% poultry manure 
 T3: 70% sandy soil + 30% poultry manure 
 T4: 60% sandy soil + 40% poultry manure 
 T5: 50% sandy soil + 50% poultry manure
 T6: 100% sandy soil (control 1) 
 T7: 100% poultry manure (Control 2) 
Each mixture was thoroughly homogenized by hand in clean plastic containers to ensure even incorporation of the manure into the sandy soil matrix. Proper mixing of the organic manure with the soil was carried out to enhance uniformity and to avoid localized nutrient concentration that could negatively affect seed germination or seedling development (Sudhanshu et al., 2014). After thorough mixing, the prepared mixtures were carefully weighed and transferred into labelled plastic pots of equal size to maintain uniform soil volume and weight across all treatments. This approach minimized experimental variability and ensured consistent growth conditions for all replicates (Jennifer et al., 2024). 
The stepwise variation in poultry manure concentration from 50% to 100% provided a gradient of organic matter enrichment, allowing for the assessment of the optimum manure level for Capsicum annuum growth. 
Experimental Design and layout
After mixing, all treatment pots were arranged in a completely randomized design (CRD). The CRD layout was selected because it provides a simple and efficient experimental setup for pot studies under uniform environmental conditions, reducing the likelihood of positional bias caused by variations in sunlight, temperature, or airflow. Mixing and arrangement of the medium were allowed to stabilize for one week before sowing to permit microbial decomposition and nutrient mineralization. 
Seed Selection and Sowing: Seed selection was performed manually to ensure uniformity in size, coluor, and vigor. Damaged, undersized, or discolored seeds were discarded, while plump and healthy seeds were retained for sowing. Careful selection of high-quality seeds has been reported to enhance germination rate and promote strong seedling establishment, which are vital for accurate growth assessment (Taylor, 2020). 
The prepared sandy soil–poultry manure mixtures were used as the planting medium. Each treatment was established in labelled plastic pots containing 5 kg of the soil–manure mixture. Ten viable seeds of Capsicum annuum were sown per pot at a depth of 2cm, following recommended agronomic practices for pepper cultivation (Adugna et al., 2019). Uniform planting depth was maintained across all pots to ensure even germination and minimize variability. Immediately after sowing, each pot was lightly watered to promote adequate seed-to-soil contact, which enhances moisture absorption and accelerates the onset of germination. Watering was done once every two days in the morning to maintain optimal soil moisture without causing waterlogging, as excess water can promote fungal infection and seed rot. 
plumule emergence were observed daily from the day of sowing until complete emergence was achieved. At 14 days after planting (DAP), thinning was carried out to retain only two vigorous and healthy seedling per pot. Thinning minimized overcrowding and competition for nutrients, light, and space, ensuring uniform growth and improving the reliability of data collected (Astrit et al., 2017). These seedlings were continuously monitored for plumule elongation, leaf development, and overall vigor, which served as the primary indicators of seedling establishment and early growth performance under the various manure–soil treatments. 
Growth Assessment 
The growth of Capsicum annuum 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 were summarized using descriptive statistics such as means and percentages. The data were further subjected to One-way Analysis of Variance (ANOVA) and the means were separated using Duncan’s Multiple Range Test (DMRT) at a 5% probability level. This approach ensures that any observed difference between treatment means is statistically valid and not due to random variation (Obi et al,, 2017). 
RESULTS 
Physico-Chemical Properties of Poultry Manure Concentration and Sandy Soil Used in This Study 
Table 1 presents the physico-chemical properties of the sandy soil and poultry manure used in this study. The sandy soil recorded a slightly acidic pH of 6.91, whereas the poultry manure was slightly alkaline with a pH of 7.3, indicating its potential to moderate soil acidity when applied. Organic carbon content was considerably higher in the poultry manure (223.5 g/kg) compared to the sandy soil (9.60 g/kg), reflecting the organic richness of the manure and its capacity to improve soil organic matter status. The concentrations of exchangeable bases such as calcium, magnesium, and potassium were markedly greater in the poultry manure than in the sandy soil, which exhibited relatively low values, suggesting poor inherent fertility of the soil. 
Nitrogen content was substantially higher in the poultry manure (25.25 mg/kg) than in the sandy soil (1.56 mg/kg), highlighting the manure as an important source of nitrogen for plant growth. Available phosphorus was higher in the sandy soil (8.33 mg/kg) compared to the poultry manure (0.74 mg/kg), although the overall nutrient contribution of the manure remains significant due to its high organic matter and nitrogen content. Particle size distribution showed that the soil was dominated by sand (85.10%), with low proportions of silt (5.18%) and clay (8.72%), classifying it as loamy sand. This textural class is typically associated with low water-holding capacity and nutrient retention, thereby justifying the use of poultry manure as an organic amendment to enhance soil fertility and support optimal plant growth. 
 
Plumule Emergence 
This table shows the effect of varying poultry manure concentration mixed with sandy soil on plumule emergence of C. annum. Plumule emergence was significantly affected
The highest plumule emergence (30%) occurred in Control 1 (100% sandy soil), it performed significantly better than all other treatments, this was followed by T1 treatment with  emergence of 20% which was lower than the control 1 but still superior to the higher manure treatments. T2 (20% P.M + 80% S.S) and T3 (30% P.M + 70% S.S) both had 10% emergence with no significant difference between them but significantly lower than those of T1 and T6. Treatments with high manure proportions T4, T5, and T7 recorded 0% emergence, showing that increasing poultry manure severely inhibited germination. 

Plant height 
The effect of varying poultry manure concentration mixed with sandy soil on plant Height of C. annum is shown in table 3.
The plant height data show clear and significant differences among treatments throughout the 12-week period. Control 1 (100% sandy soil) consistently produced the tallest plants across all weeks and was ranked “a”, indicating it was significantly superior to all manure-amended treatments. Plant height increased steadily from 21.20 cm at week 1 to 100.20 cm at week 12, showing that sandy soil alone supported optimal vegetative growth. 
Among the amended treatments, T2 (20% P.M + 80% S.S) performed better than other manure combinations, with heights ranging from 17.20 cm to 79.00 cm, consistently ranked “b”, indicating moderate growth but significantly lower than the sandy soil control. T1 (10% P.M + 90% S.S) also showed similar performance with gradual increases 19.50–50.00 cm but remained statistically lower than T2 at later weeks. 
By contrast, higher manure treatments (T3, T4, T5) showed very limited height increases of 12.30 cm, 7.50 cm and 5.20 cm respectively and ceased growth early, reflecting poor plant performance. Control 2 (100% poultry manure) recorded 0.00 cm throughout the study, showing complete inhibition of growth. 
Stem Girth 
Table 4 shows the effect of varying poultry manure concentration mixed with sandy soil on stem girth of C. annum. The results revealed that stem girth increased progressively across weeks in treatments with low or no poultry manure, while higher manure concentrations led to very poor stem development. Control 1 (100% sandy soil) recorded the highest stem girth throughout the study, increasing from 0.40 cm at week 1 to 4.50 cm at week 12, indicating significant superiority over all other treatments. Among the manure-amended treatments, T2 (20% P.M + 80% S.S) showed the next best performance, with girth values rising from 0.80 cm to 3.10 cm, but the performance was significantly lower compared to control 1. T1 (10% P.M + 90% S.S) also exhibited steady increases 0.70–2.10 cm, but remained lower than both T2 and the control. Higher manure treatments (T3, T4, T5) showed minimal early girth development of 0.60 cm, 0.40 cm and 0.30 cm respectively and completely stopped growing after week 5, with values dropping to 0.00 cm from week 6 onward, indicating severe growth suppression. Control 2 (100% poultry manure) produced 0.00 cm throughout all weeks, showing complete inhibition of stem development. 
Number of Leaves 
Varying poultry manure concentration mixed with sandy soil have effects on the Number of leaves of C. annum Table 5. Control 1 (100% sandy soil) consistently produced 148.00 leaves which is the highest number of leaves produced at week 12, showing the strongest vegetative growth among all treatments. This was followed by 20% PM + 80% SS (T2) treatment with a total of 112.00 leaves, this indicated that moderate poultry-manure addition supports good leaf development. The 10% PM + 90% SS (T1) treatment produced 38.00 leaves which is less than T2 but still showed steady growth throughout the 12-week period, performing better than all higher-manure treatments. In contrast, the 30% PM + 70% SS (T3), 40% PM + 60% SS (T4), and 50% PM + 50% SS (T5) treatments showed very poor leaf production, producing a maximum of 8.00, 4.00 and 4.00 leaves respectively, with growth stopping entirely after the 6th or 7th week. Control 2 (100% poultry manure) recorded no leaf formation at all, indicating complete growth inhibition in pure poultry manure. 
Number of Flowers 
Table 6 shows the effect of varying poultry manure concentration mixed with sandy soil on Number of flowers of C. annum 
Flower production was extremely limited across all treatments, with only a few treatments producing flowers toward the later weeks of growth. Control 1 (100% sandy soil) showed the highest flowering performance producing a maximum of 13 flowers and 7 flowers by week 12, flower production started at week 7 and increased steadily to week 10 before slightly declining by week 12. This indicates that sandy soil alone provided the most favorable conditions for early and consistent flower formation. 
The 20% PM + 80% SS (T2) treatment produced a total of (5) flowers, beginning only at week 11 with a slight increase at week 12. The 10% PM + 90% SS (T1) treatment similarly produced minimal flowers, with only 2 flowers recorded in weeks 11 and 12. These low values suggest that light poultry manure additions offer limited support for flowering compared with pure sandy soil. All higher manure treatments 30% PM (T3), 40% PM (T4), 50% PM (T5), and Control 2 (100% poultry manure) produced no flowers throughout the entire 12-week period, indicating complete suppression of reproductive development at elevated manure levels.

Number of Fruits 
The effect of varying poultry manure concentration mixed with sandy soil on Number of fruits of C. annum is presented in table 7. The 20% PM + 80% SS (T2) treatment had 2.00 fruits in week 11 and 3.00 fruits in week 12. This indicates that moderate poultry-manure addition can support limited fruit formation, although at a low rate. Control 1 (100% sandy soil ) also produced a small number of fruits toward the end of the study, with 3 fruits at week 11 and a slight increase to 7 fruits by week 12. All other treatments i.e.  T1 (10% PM), T3 (30% PM), T4 (40% PM), T5 (50% PM), and Control 2 (100% poultry manure) recorded no fruit formation throughout the 12 weeks period of the experiment, showing that both very low and intermediate manure levels did not support reproductive development under the conditions of the experiment. 
Leaf Area 
Table 8 shows the effect of varying poultry manure concentration mixed with sandy soil on Leaf Area of C. annum. Seedlings on Control 1 (100% sandy soil) consistently recorded the highest leaf area of 38.75 cm2 to 126.79 cm2 from Week 1 to Week 12, and it was assigned the letter “a”, indicating that it was significantly superior to all amended treatments. T2 (20% PM + 80% SS) generally had the next highest values from 23.83 cm2 to 75.36 cm2, showing that it produced significantly larger leaf areas than T1 (10% P.M + 90%S.S), T3 (30%P.M + 70%S.S), T4 (40%P.M + 60%S.S), and T5 (50%.P.M + 50%S.S) which had a maximum leaf area of 64.50cm2, 9.00 cm2, 8.40 cm2 and 7.72 cm2 respectively. Control 2 (100% poultry manure) recorded zero leaf area throughout, indicating that pure poultry manure was unsuitable for plant establishment. 

DISCUSSION 
This project has clearly established that the concentration of poultry manure strongly influences plumule emergence, vegetative growth, and reproductive performance in Capsicum annuum. For all parameters studied, plumule emergence, plant height, stem girth, number of leaf, leaf area, flowering, and fruiting. Plant performance declined progressively with an increase in poultry-manure concentration. Plumule emergence decreased progressively with increasing poultry manure concentration with pure sandy soil giving the best emergence response. This agrees with the findings of (Ewulo et al., 2008), who reported that excessive poultry manure can create nutrient toxicity and adversely affect early seedling establishment. 
Plumule emergence provided the first evidence of manure-related inhibition. Pure sandy soil produced the highest emergence percentage, followed by a slight decline in the 10% poultry manure treatment. Higher manure levels completely suppressed emergence. Similar observations were reported by Hussain et al. (2024), who found that high organic-manure concentrations reduce germination due to heat generation, ammonia release, and salinity effects. 
Plant height followed the same trend. 100% sandy soil consistently produced the tallest plants, while moderate manure addition at 20% poultry manure provided reduced but still appreciable height development. Plant height decreased progressively with increasing poultry manure concentration, confirming that high manure levels hindered growth while sandy soil alone or with very low manure content supported better height development. Higher manure levels caused early growth stagnation. This trend is consistent with Adhikari et al. (2016), who reported that manure-induced nutrient imbalance can result in stunted shoot elongation, especially during the seedling stage. 
Stem girth also showed significant suppression at high manure concentrations. Plants in sandy soil produced the thickest stems, while moderate manure levels supported moderate thickening. Stem girth decreased sharply with increasing poultry manure concentration, demonstrating that Capsicum annuum stems develop best in sandy soil or soil with very low poultry manure content, while higher manure levels impede structural growth. Higher manure concentrations halted girth expansion entirely. According to Katharina and Thorsten (2012), stem development in peppers is highly sensitive to soil aeration and root stress, both of which are disrupted in manure-rich conditions. 
The DMRT results confirm that low poultry-manure levels (10–20%) support leaf development, while high manure concentrations severely restrict or completely suppress vegetative growth in Capsicum annuum. Also, moderate poultry manure levels (particularly T2) enhanced leaf area better than higher manure levels, while 100% sandy soil unexpectedly produced the largest leaf areas, possibly due to better aeration or reduced nutrient toxicity compared to high-manure treatments. Number of leaves and leaf area further confirmed manure-related inhibition. Sandy soil produced the highest foliage development, while 20% manure produced moderate values and higher manure levels severely restricted leaf formation. Similar results were reported by Sumit et al. (2023), who noted that excess poultry manure can reduce photosynthetic leaf expansion due to osmotic stress and impaired water movement. 
The results show that flowering in Capsicum annuum occurs best in pure sandy soil, while even low poultry-manure additions reduce flower formation, and higher manure concentrations inhibit flowering entirely. Also, data collected shows that fruiting in Capsicum annuum was generally suppressed by most manure–soil combinations, with only T2 and Control 2 producing any fruits at all, and only in the very late stages of growth. Flowering and fruiting were the most affected parameters. Pure sandy soil produced the highest number of flowers and fruits, while moderate manure concentration at 20% produced only a few late flowers and very limited fruiting. Higher manure concentration of poultry manure (≥30%) completely suppressed reproductive growth. This is consistent with (Theodora et al., 2025), who observed that reproductive structures in Capsicum species are among the first to fail under environmental or nutrient stress conditions. 
Overall, the results demonstrate that Capsicum annuum performs best under low-nutrient, well-aerated conditions provided by sandy soil. Although poultry manure is valuable as an organic amendment, its application must be carefully controlled. The complete inhibition observed at high concentrations supports the observation by Agbede (2009) that fresh or excessive manure can cause phytotoxic conditions leading to severe reduction in growth and yield. 
CONCLUSION 
This study demonstrates that poultry-manure concentration has a significant effect on the growth and reproductive performance of Capsicum annuum. Pure sandy soil consistently produced the highest values for leaf number, leaf area, flowering, and fruiting, making it the most suitable medium for plant development under the conditions of this experiment. Low to moderate manure levels (10–20%) supported limited growth and reproductive activity, although they did not outperform sandy soil. 
Higher manure concentrations (30–50%) and pure poultry manure (100%) inhibited growth entirely, preventing leaf formation, stem development, flowering, and fruiting. These results indicate that excessive poultry manure creates an unfavourable environment for Capsicum annuum, likely due to nutrient toxicity, heat generation, ammonia release, and poor soil structure. 
conclusively, while poultry manure is beneficial in small quantities, high concentrations are detrimental to Capsicum annuum establishment and yield. The best performance was achieved in sandy soil with little or no manure addition. 
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Table 1: Physico-chemical Properties of Poultry Manure concentration and sandy soil Used In This Study 
	Parameters 
	Sandy soil 
	Poultry Manure 

	pH (H20) 
	6.91 
	7.23 

	Organic carbon (g/kg) 
	9.60 
	223.75 

	Ca (cMol/kg) 
	4.22 
	38.56 

	Mg 
	1.61 
	18.31 

	K 
	0.27 
	42.23 

	Available p (mg/kg) 
	8.33 
	0.74 

	N (mg/kg) 
	1.56 
	25.25 

	Sand (%) 
	85.10 
	— 

	Silt (%) 
	5.18 
	— 

	Clay (%) 
	8.72 
	— 

	Textural Class 
	Loamy sand 
	— 





 
 
 
 











Table 2: Effects of varying poultry manure concentration mixed with sandy soil on plumule emergence of Capsicum annum 
 
	 
	Treatment 
	Percentage 

	T1 
	10% P.M + 90%S.S 
	20.00% b 

	T2 
	20%P.M + 80%S.S 
	10.00%c 

	T3 
	30%P.M + 70%S.S 
	10.00%c 

	T4 
	40%P.M + 60%S.S 
	0.00% 

	T5 
	50%.P.M + 50%S.S 
	0.00% 

	T6 
	Control 1 (100% sandy soil) 
	30.00%a 

	T7 
	Control 2 (100% poultry manure) 
	0.00%e 


Values with the same letter within the column are not significantly different at P [image: ] 0.05 
    P.M = Poultry manure, S.S = Sandy soil 




























Table 3: Effects of varying poultry manure concentration mixed with sandy soil on plant height of Capsicum annum 
 
	Treatments 
 
	
	
	Plant Height(cm)/ Weeks After Transplanting  
	
	

	
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 
	11 
	12 

	T1 
	19.50b 
	18.00c 
	17.70c 
	18.00c 
	19.00b 
	21.00c 
	24.00c 
	27.50c 
	32.00c 
	37.00c 
	45.20c 
	50.00c 

	T2 
	17.20c 
	19.00b 
	22.00b 
	29.00b 
	30.00b 
	37.00b 
	45.50b 
	47.50b 
	49.00b 
	56.30b 
	66.00b 
	79.00b 

	T3 
	9.00d 
	9.00d 
	11.00d 
	11.20d 
	11.30d 
	11.50d 
	12.30d 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	T4 
	5.00e 
	5.00e 
	5.00e 
	6.10e 
	7.00e 
	7.50e 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	T5 
	3.00f 
	3.20f 
	4.50f 
	4.50f 
	5.00f 
	5.20f 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	   Control 1 
	21.20a 
	34.00a 
	46.40a 
	57.00a 
	67.00a 
	75.10a 
	82.30a 
	88.50a 
	92.00a 
	96.60a 
	99.00a 
	100.20a 

	  Control 2 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 


         Values with the same letter within the column are not significantly different at P [image: ] 0.05
 
          P.M = Poultry manure, S.S = Sandy soil. 
























Table 4: Effects of varying poultry manure concentration mixed with sandy soil on stem girth of Capsicum annum 
 
	Treatments 
 
	
	
	Stem Girth (cm) / Weeks After Transplanting
	
	

	
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 
	11 
	12 

	TI 
	0.70c 
	0.90a 
	1.00b 
	1.22b 
	1.30b 
	1.30a 
	1.32b 
	1.35b 
	1.50a 
	1.78b 
	1.92b 
	2.10a 

	T2 
	0.80b 
	1.10a 
	1.15b 
	1.20b 
	1.24b 
	1.28b 
	1.50b 
	1.65b 
	1.80b 
	2.20b 
	2.60b 
	3.10b 

	T3 
	0.30d 
	0.30b 
	0.40c 
	0.51c 
	0.60c 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	T4 
	0.30d 
	0.30b 
	0.30c 
	0.40c 
	0.40c 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	T5 
	0.20b 
	0.20c 
	0.30c 
	0.30c 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	Control 1 
	0.40a 
	1.40a 
	1.68a 
	1.82a 
	2.00a 
	2.30a 
	2.60a 
	2.80a 
	2.80a 
	3.20a 
	3.70a 
	4.50a 

	Control 2 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 


Values with the same letter within the column are not significantly different at P [image: ] 0.05 
P.M = Poultry manure, S.S = Sandy soil, 




















Table 5: Effects of varying poultry manure concentration mixed with sandy soil on number of leaves of Capsicum annum 
 
	Treatments 
 
	
	
	  Number of leaves / Weeks After Transplanting
	
	

	
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 
	11 
	12 

	T1 
	5.00c
	7.00c 
	10.00c 
	13.00c 
	15.00c 
	15.00c 
	17.00c 
	21.00c 
	27.00c 
	31.00c 
	35.00c 
	38.00c 

	T2 
	7.00b. 
	9.00b 
	13.00b 
	16.00b 
	18.00b 
	20.00b 
	22.00b 
	57.00b 
	75.00b 
	80.00b 
	98.00b 
	112.00b 

	T3 
	3.00d 
	3.00d 
	6.00d 
	8.00d 
	5.00d 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	T4 
	2.00e 
	2.00e 
	3.00e 
	4.00e 
	3.00e 
	2.00e 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	T5 
	2.00e 
	2.00e 
	2.00f 
	2.00f 
	3.00e 
	4.00d 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	Control 1 
	13.00a 
	17.00a 
	21.00a 
	28.00a 
	32.00a 
	38.00a 
	47.00a 
	85.00a 
	112.00a 
	128.00a 
	135.00a 
	148.00a 

	Control 2 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 


Values with the same letter within the column are not significantly different at P [image: ] 0.05 
P.M = Poultry manure, S.S = Sandy soil. 






















Table 6: Effects of varying poultry manure concentration mixed with sandy soil on number of flowers of Capsicum annum 
 
	Treatments 
 
	
	
	Number of flowers / Weeks After Transplanting 
	
	

	
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 
	11 
	12 

	T1 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	2.00c 
	2.00c 

	T2 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	3.00b 
	5.00b 

	T3 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	T4 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	T5 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	Control 1 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	4.00a. 
	4.00a 
	13.00a 
	11.00a 
	8.00a 
	7.00a 

	Control 2 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 


Values with the same letter within the column are not significantly different at P [image: ] 0.05 
P.M = Poultry manure, S.S = Sandy soil 


























Table 7: Effects of varying poultry manure concentrations mixed with sandy soil on number of fruits of Capsicum annum 
 
	Treatments 
 
	
	
	Number of fruits / Weeks After Transplanting
	
	

	
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 
	11 
	12 

	TI 
	0 .00
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	T2 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	2.00b 
	3.00b 

	T3 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	T4 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	T5 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	Control 1 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	3.00a 
	7.00a. 

	Control 2 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 


Values with the same letter within the column are not significantly different at P[image: ]0.05 
P.M = Poultry manure, S.S = Sandy soil. 













Table 8: Effects of varying poultry manure concentration mixed with sandy soil on leaf area of Capsicum annum 
 
	Treatments

 
	
	
	
	  Leaf area (cm2 ) / Weeks After Transplanting
	
	

	
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 
	11 
	12 

	T1 
	13.48c 
	16.41c 
	17.80c 
	18.10c 
	28.00c 
	32.20c 
	35.00c 
	46.60b 
	55.32c 
	59.00c 
	60.10c 
	64.50c 

	T2 
	23.83b 
	24.66b 
	27.00b 
	33.52b 
	43.41b 
	49.00b 
	51.02b 
	51.36c 
	58.77b 
	64.00b 
	67.00b 
	75.36b 

	T3 
	7.50d 
	8.20d 
	8.53d 
	8.55d 
	9.00d 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	T4 
	6.00e 
	7.20. 
	7.85e 
	7.85e 
	8.21d 
	8.40d 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	T5 
	6.20e 
	6.30f 
	7.32e 
	7.48e 
	7.25e 
	7.72e 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	Control 1 
	38.75a 
	42.00a 
	44.15a 
	55.91a 
	74.30a 
	86.75a 
	95.71a 
	108.13
a 
	118.7
0a 
	120.00
a 
	123.12a 
	126.79a 

	Control 2 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 


         Values with the same letter within the column are not significantly different at P[image: ]  0.05 
P.M = Poultry manure, S.S = Sandy soil. 
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