


Growth and Yield Response of Pepper (Capsicum annum) to Varying Rates of Brewers Mash in Rainforest Soils of Akwa Ibom State


Abstract
The field experiment was carried out at Teaching and Research farm in Akwa Ibom State University, Obio Akpa Campus in April 2024 to assess the Growth and Yield Response of Pepper (Capsicum annum) to Varying Rates of Brewers’ Mash in the Rainforest Soils of Akwa Ibom State. The experiment was laid out in a randomized complete block design and replicated three times. The treatment rates were brewer mash rates (0 kg/ha, 200 kg/ha, 400 kg/ha, 600 kg/ha and 800 kg/ha). Data collected on growth and yield parameters were subjected to analysis of variance. Significant means were compared with the least significant difference (LSD) at 5% probability level. Result showed treatment 800kg/ha had significantly taller plants (10.66cm, 18.23cm, 22.23cm, 28.96cm); highest number of branches per plant (0.00, 6.01, 7.00, 9.20); higher number of leaves (19.00, 24.66, 36.00, 47.66); leaf area (8.93, 12.20, 15.06, 18.90); stem girth (1.53, 1.73, 2.83, 2.93) at 2, 4, 6, 8 weeks after transplanting (WAT). Lowest values were recorded in control treatment. The application of 800kg/ha produced a significantly higher number of fruits per plant (21.99); high fruit diameter (4.15cm); high fruit length (5.35cm); high fruit weight (95.5gm) respectively.  The least number of fruits per plant (17.50), fruit diameter (3.52cm), fruit length (3.63cm); fruit weight (50.5gm) were recorded in the control treatment. The treatment of 800kg/ha was recommended for pepper production in Obio Akpa.
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INTRODUCTION
Pepper (Capsicum annuum), a flowering plant of the nightshade family (Solanaceae), is cultivated extensively for its edible fruit. It is labelled as a vegetable for   nutritional purpose. They are the most widely cultivated and consumed spices globally. Peppers are rich in vitamins A and C, potassium. Additionally, peppers contain powerful antioxidants such as lycopene which is responsible for the red, yellow and orange colors in peppers and capsaicin responsible for the heat in peppers, which have been linked to several health benefits, including anti-inflammatory effects, improved cardiovascular health, and enhanced immune function (Simonne et al. 1997).
The fruits are commonly eaten raw in salads, and sandwiches, served as a cooked vegetable, used as an ingredient of various prepared dishes. They add flavor, texture, and heat to dishes, making them a staple ingredient in many recipes. Additionally, a large percentage of the world’s pepper crop is used for processing; products such as Powdered peppers, canned peppers, pickled peppers, and hot sauce. (Bosland and Votava, 2012).
Beyond their species classification, peppers are further categorized into various cultivars based on characteristics such as fruit size, shape, color, growth habit and heat levels. These classifications help breeders and growers select varieties suited for specific growing conditions and consumer preferences. Beyond their culinary and nutritional significance, peppers also play a vital role in the economies of many countries, with numerous varieties being cultivated for both domestic consumption and export. 
Peppers are one of the most widely traded and consumed spices globally, playing a significant role in the economies of many countries. The global pepper market is valued at millions of dollars, with the demand for peppers continuing to rise due to their increasing use in various industries such as food, pharmaceuticals, and cosmetics (Opara, 2017). The top pepper-producing countries, including Vietnam, India, and Indonesia, export a significant portion of their pepper production to countries around the world, generating substantial revenue and creating jobs (FAOSTAT, 2020).
The global pepper market is driven by factors such as changing consumer preferences, advancements in farming practices, and the increasing demand for natural food additives (FAO 2017).
Pepper production provides a source of income for millions of farmers and their families worldwide, particularly in developing countries where pepper is a major cash crop. In addition to its economic benefits, pepper production also contributes to food security, as peppers are a good source of essential nutrients like vitamin C, vitamin B6, and potassium (Wall, 2006). Furthermore, peppers have been recognized for their medicinal properties, including anti-inflammatory and antioxidant effects, which has led to an increase in demand for pepper-based products in the pharmaceutical and cosmetics industries (Srinivasan, 2005).
The nutritional and phytochemical profiles of peppers vary significantly across different varieties, with factors like maturity, processing, and preparation influencing their bioactive compound content. Elucidating the relationships between pepper consumption, nutritional intake, and human health outcomes can inform dietary recommendations and promote the development of value-added pepper products.
Research into sustainable pepper production is ongoing, focusing on techniques like organic farming, integrated pest management, and precision agriculture to optimize yields, reduce environmental impact, and improve resource efficiency. Understanding the complex interactions between pepper cultivars, environmental factors, and management practices is crucial for developing resilient and productive pepper production systems. Pepper like other crops respond effectively to proper land tillage practices (Udounang and Ndaeyo, 2019a; Udounang and Akpainyang, 2021; Udounang et al., 2022; Thomas et al., 2025; Ntuen et al., 2026) 
Pepper cultivation serves as a cornerstone of the local economy and sustenance. However, challenges such as soil degradation, nutrient depletion, and reliance on synthetic fertilizers have hindered optimal tomato production. Brewer’s mash, a byproduct of the brewing industry rich in organic matter and essential nutrients, holds promise as a sustainable soil amendment to address these challenges. 
However, conventional farming practices often involve the indiscriminate use of chemical fertilizers, leading to environmental degradation and health hazards. Therefore, there is a pressing need to explore alternative methods that enhance pepper yields while promoting environmental sustainability.
Brewer’s mash, composed of spent grains, yeast, and other residues from the brewing process, offers a potential solution to these challenges. Its nutrient-rich composition, including nitrogen, phosphorus, potassium, and organic matter, can improve soil fertility, water retention, and microbial activity. Moreover, its availability as a byproduct of local breweries presents an opportunity for resource utilization and waste management. (Onyeka, et al. 2018)
Brewer's mash, a byproduct of the beer brewing process, is rich in organic matter and essential nutrients such as nitrogen, phosphorus, and potassium. Incorporating brewer's mash into pepper cultivation can enrich soil fertility, promote healthy plant growth, and enhance fruit development (Njoku et al, 2017). Additionally, brewer's mash can improve soil structure and water retention, creating a more favorable environment for pepper roots to grow.
This approach to soil amendment also offers several environmental benefits. By diverting organic waste from landfills, brewer's mash utilization promotes sustainable waste management and reduces environmental pollution. Furthermore, certain components in brewer's mash may exhibit antimicrobial properties, potentially suppressing soil-borne diseases and pathogens that affect pepper plants.
The nutrients and micronutrients present in brewer’s mash can help promote plant growth, increase yields, and improve crop quality. This can lead to better plant development, improved fruiting and flowering, and increased resistance to pests and diseases.
Brewer’s mash can help reduce soil pH, making it more acidic, which can be beneficial for plants that prefer acidic soils (Kunze, 2017).
The high organic matter content in brewer’s mash can help improve soil’s water-holding capacity, reducing the need for frequent watering and improving drought tolerance (Lewis and Young, 2002) which are essential features of organic manure (Udounang 2007; Ekwere et al.,2023b).
Brewer’s mash like other organic manure (Ben et al.,2024) can be used for soil bioremediation, helping to clean up contaminated soils by providing nutrients and organic matter that support the growth of beneficial microorganisms (Briggs et al., 2004; Ekwere et al.,2023a; Akpainyang et al.,2022).
Brewer’s mash is an organic fertilizer that can be used as a sustainable alternative to synthetic fertilizers, reducing the environmental impact of agriculture (Akpan et al.,2018; Umoh et al., 2022; Udounang et al.,2023).
Brewer’s mash can help improve soil carbon sequestration by providing organic matter that can be stored in the soil for long periods.
The use of brewer’s mash as a soil amendment can help increase crop yields by providing essential nutrients, improving soil structure, and promoting beneficial microbial activity 
Brewer’s mash can help improve plant disease resistance by providing nutrients and micronutrients that support plant defense mechanisms (Kunze, 2017).
In terms of macronutrients, brewer’s mash typically contains 15-25% crude protein, 2-5% crude fat, 20-30% crude fiber, and 5-7% ash (Mussatto et al., 2006; Santos et al., 2003). This nutrient profile makes it a valuable feedstock for animal feed, composting, and other industrial applications.
In addition to its macronutrient content, it is also a good source of micronutrients like copper, zinc, manganese, and iron (Mussatto et al., 2006). These macronutrients are essential for various biological processes, including enzyme function, immune function, and antioxidant defenses.
The nutrient content of brewer’s mash can vary depending on the type of grains used, the brewing process, and other factors. An analysis of nutrient content of brewer’s mash indicates 2-4% nitrogen, 1-2% phosphorus, 2-4% potassium, 1-2% calcium, 0.5-1% magnesium, and 0.5-1% sulfur (Briggs et al., 2004; Kunze, 2017; Lewis and Young, 2002). These nutrients are essential for plant growth and development, making brewer’s mash a valuable resource for agriculture and horticulture.
The use of brewer’s mash as a soil amendment can help enhance soil biodiversity by providing a food source for beneficial microorganisms and other soil organisms (Lewis and Young, 2002).
Overall, the nutrient content of brewer’s mash makes it a valuable resource for various applications, including animal feed, composting, and agriculture.
Overall, incorporating brewer's mash into pepper cultivation is a cost-effective and environmentally friendly practice that promotes soil health, plant growth, and sustainable agriculture.

MATERIALS AND METHOD 
The experiment was carried out at Crop Science Teaching and Research Farm, Faculty of Agriculture, Akwa-Ibom State University, Obio-Akpa Campus in April 2024. The project site located at Obio- Akpa in Oruk Anam Local Government Area of Akwa Ibom State, situates within the humid tropical rainforest region of Southeastern Nigeria, with an annual rainfall range from 2000 mm - 2600 mm.  The high level of rainfall contributes to the lush vegetation and biodiversity of the region. The rainy season usually occurs from March to October, with the heaviest rainfall between June and September. (Slush -AKS,1989). Temperature ranges between 25⁰C - 32⁰C with variations depending on elevation, proximity to water bodies and local weather patterns. Generally, the region experiences warm and humid conditions, with relatively small fluctuations in temperature between seasons. The relative humidity of the area is typically high, ranging between 70% - 90%, especially during the wet season due to warm climate and abundant rainfall. Slush -AKS,1989).
Soil samples were collected at depth of 0-15m using soil auger before and after the experiment. The samples were thoroughly prepared by removing debris, rocks, and plant materials and mixed thoroughly in a clean container. The samples were dried before taken to the laboratory for soil analysis (physio chemical analysis).
The experiment was arranged in a Randomized Complete Block Design (RCBD) with three replications. Five treatment rates of brewer’s mash were adopted (0kg/ ha, 200kg/ha,400kg/ha, 600kg/ha,800kg/ha). 
The experimental area measured 9.5m×12m, giving a total area of 114m². Each treatment plot measured 2m ×2m and demarcated from each other by 1 m path. Each treatment plot consists of 8 stands of pepper planted at 1m×0.5m distance apart.

 Agronomic Practices 
The experimental site was prepared manually by clearing, packing and tilling with the use of machete and spade. 
The pepper seeds were nursed using seedling trays for about 14 days before transplanting. This allows the seedlings to develop strong roots and sturdy stems, ensuring they are better equipped to thrive when transferred to the field. The planting distance was 1m × 0.5m, with a given density of 8 stands per treatment plot.
Brewer’s mash was incorporated into the soil for one week before transplanting. This was necessary to initiate early decaying and help enrich the soil with nutrients, improve soil structure, and promote microbial activity, all of which contribute to healthier and more productive pepper plants.
Weeding was done manually with the use of a weeding hoe at intervals of two weeks.
Harvesting was done between 12-18weeks after transplanting with the use of sharp knife or handpicking.
Selected plants were tagged at random per treatment and used as sample to represent the treatments for data collection on both growth (Plant Height, Number of Branches, Number of Leaves, Plant Girth (cm), Leaf Area (cm2)) and yield (Number of fruit per plant, Weight of Fruit(gm), Fruit Diameter (cm), Fruit Length (cm) Total weight of Fruit per hectare (tons/ha)) parameters.
The experiment was carefully monitored and data on growth were collected at 2 weeks’ interval whereas yield parameters were carefully recorded at harvest for analysis. 
The data collected were subjected to analysis of variance and the mean separated using the least significant difference at 5% probability.
RESULT
The state of the soil chemical properties of the experimental site before treatment is shown in Table 1. The textural classification of the soil was   Loamy soil, with 60% sand, 25% silt, and 15% clay, providing good drainage while retaining sufficient moisture and nutrients for plant growth. The bulk density of 1.35 g/cm³ indicates optimal compaction for root development, while the porosity of 49% ensures a good balance of air and water in the soil. With a moisture content of 20%, the soil retains enough water for plant use without being prone to waterlogging.
The pH of the soil was neutral at 6.5, which is ideal for pepper growth, and the organic matter content of 3.1% indicates sufficient decomposed plant and animal residues, enriching the soil with nutrients. Total nitrogen (0.15%) and phosphorus (12 mg/kg) are present in adequate amounts to support the growth of the pepper plants.
The levels of exchangeable calcium (4.0 cmol/kg) and magnesium (2.5 cmol/kg) are sufficient for cell wall development and chlorophyll production, while potassium (0.8 cmol/kg) supports enzyme activation. The exchangeable sodium was low at 0.1 cmol/kg, preventing soil salinity issues. The soil also has low exchangeable acidity (0.2 cmol/kg), ensuring that it is not overly acidic, which is beneficial for nutrient availability. With a cation exchange capacity of 8.5 cmol/kg and an effective cation exchange capacity of 8.7 cmol/kg, the soil has a moderate ability to hold and release essential nutrients. The base saturation of 80% indicates high nutrient availability, and the electrical conductivity (0.15 ds/m) confirms that the soil is non-saline, making it suitable for growing crops without salt toxicity risks.
Pepper height as affected by brewers’ mash rates is shown in Table 2. The result varied significantly different (p<.05) among the different treatment rates. The tallest plants (10.66cm, 18.23cm, 22.23cm, 29.96cm) at 2, 4, 6, 8 weeks after transplanting (WAT) were recorded with the rate of 800kg/ha brewers’ mash. The plant heights recorded in 600kg/ha and 400 kg/ha treatment were 10.70cm, 14.86cm, 20.26cm, 23.93cm and 10.46, 16.00, 19.36, 25.63 respectively at 2, 4, 6, 8 weeks after transplanting (WAT), while 9.53cm, 16.06cm, 18.70cm, 23.03cm plant heights were recorded with treatment of 200kg/ha rate. The shortest plants were recorded in control treatment.
Number of branches per plant as influenced by brewers’ mash rates is presented in Table 3. The application of brewers’ mash rates significantly enhanced the vigorous branching of pepper plants at 4,6,8 WAT. The highest number of branches per plant; 6.01, 7.66 and 9.20 at 4, 6 and 8 WAT were recorded with 800 kg/ha treatment brewers’ mash. The treatment with 600kg/ha had branches of 5.01, 7.02 and 8.13 at 4,6 and 8 WAT.  The least number of branches 4.33, 5.66 and 8.00 at 4, 6 and 8 WAT respectively were recorded with control treatment. 
Pepper vine girth as affected by brewers’ mash rates is shown in Table 4. The results varied significantly with the different brewers’ mash rates at 2, 4, 6 and 8 WAT. The treatment with 800kg/ha brewers’ mash rate had significantly bigger stem girths of 1.53cm, 1.73cm, 2.83cm and 2.93cm at 2, 4, 6 and 8 WAT. Treatment with 600kg/ha brewers’ mash rate had stem girths of 1.33cm, 1.63cm, 2.46cm and 2.80cm at 2, 4, 6 and 8 WAT.  The least stem girths (1.06cm, 1.46cm, 2.36cm and 2.53cm) at 2, 4, 6 and 8 WAT were recorded in the control treatment.
Number of leaves as affected by brewers’ mash rates is shown in Table 5. The results varied significantly with the different brewers’ mash rates at 2, 4, 6 and 8 WAT. The treatment with 800kg/ha brewers’ mash rate had significantly higher numbers of leaves of 19.00, 24.66, 36.00 and 47.66 at 2, 4, 6 and 8 WAT. Treatment with 600kg/ha brewers’ mash rate had numbers of leaves of 18.33, 22.33, 28.00 and 38.66 at 2, 4, 6 and 8 WAT.  The least numbers of leaves (10.00, 20.33, 26.00 and 30.01) at 2, 4, 6 and 8 WAT were recorded in the control treatment.
Number of fruits per plant as affected by brewers’ mash rate is shown in Table 6. The result showed increase in rate of brewers’ mash rate with increase in number of fruits per plant. The application of 800kg/ha brewers’ mash rate produced a significantly higher number of fruits per plant; 21.99, followed by 18.83 and 18.40 fruits per plant recorded in the rates of 600kg/ha and 400 kg/ha respectively.  The least number of fruits per plant; 17.50 was recorded in the control treatment.
Pepper fruit length as affected by application of brewers’ mash rate showed significant difference (p<0.05) with the varied brewers’ mash rate (Table 6). The treatment that received 800kg/ha brewers’ mash rate application had significantly longer fruit length of 5.35cm, followed by 5.01cm recorded in the treatment of 600kg/ha brewers’ mash rate. The control treatment had the shortest fruit length; 3.63cm. 
Fruit circumference as influenced by brewers’ mash rates application is shown in Table 6.  The result showed significant differences (p<0.05) when the fruit circumferences recorded in the treatments were compared to the fruit circumference recorded in the control treatment. The treatment of 800kg/ha brewers’ mash rate had fruit circumference of 4.15cm while control had 3.52cm fruit circumference.
Pepper fruit yield as influenced by brewers’ mash rates differed significantly (p<0.05) among the treatment rates (Table 6). Application of 800 kg/ha brewers’ mash rate produced significant pepper fruit yield of 2.64t/ha, followed by 2.51t/ha recorded in 600kg/ha brewers’ mash rate. The treatment with 400kg/ha brewers’ mash rate recorded 2.38t/ha fruit yield. The control treatment had the least fruit yield of 2.01 t/ha.  

DISCUSSION
The result of the experiment showed positive response of pepper to the application of varying rates of brewers’ mash on the growth and yield of pepper. Deductively, increase in brewers’ mash rates follows increase on the growth and yield of pepper. The treatments of 800kg/ha, followed by the treatment rates of 600kg/ha, 400kg/ha and 200 kg/ha in sequential order with the control as the least.  The growth and yield value recorded with brewers’ mash could be explained from the fact that the brewers’ mash contained major nutrient requirements (Ben et al.,2024) as organic manure needed for the growth and yield of pepper. This assertion is affirmed by the report of Udounang et al (2022) in his study on the effect of selected organic based manure on the growth and yield of fluted pumpkin. Further works by Umoh et al (2022) with organic manure applied to maize affirm the result. This was observably recorded by Udounang and Ndaeyo (2019b). The significant effect recorded in the plot’s treatment with brewers’ mash over the control treatment may be attributed to the low soil fertility of the experimental site. The observation agrees with the report of Ikeh et al (2023a) and Akpan et al (2024) who noted that crop response to fertilizer application is affected by a nutrient reserve in the soil.  Crops like vegetables respond quickly to fertilizer application in a soil with low nutrient fertility. According to them, crops respond more to fertilizer application in soil with very low nutrient content than in soil with high nutrient reserve. Organic fertilizers apart from releasing nutrient elements to the soil have also been shown to improve other soil chemical and physical properties which enhance crop growth and development (Akata et al, 2020). The application of brewers’ mash significantly enhances the growth and yield of pepper which could result from high organic matter content and micro and macro soil nutrients present in it.  The results obtain from brewers' mash as manure were similar to the reports of Mbagwu and Ekwealor (1990) who reported increased plant height and dry matter of maize due to brewer’s spent grain application while grain weight showed no increase with increase in brewer’s spent grain. According to Vasanthi and Kumaraswamy (2000); Nsoanya and Nweke, (2015), the application of spent grain has a complementary effect on the growth and yield parameters of maize. 

CONCLUSION 
The study showed that the application of brewer's mash influenced the measured growth and yield characteristics of pepper under the rainforest conditions of Obio Akpa. Among the rates evaluated, 800 kg/ha produced the highest recorded values for several growth parameters and yield components, including plant height, number of leaves, fruit number, fruit length, fruit weight and total fruit yield. The control generally produced lower values. These results demonstrate the potential of brewer's mash as an organic soil amendment for pepper cultivation. However, the findings are based on the treatment rates and environmental conditions evaluated in this experiment, and the highest tested rate should not be regarded as a definitive agronomic optimum without additional trials and confirmation of the statistical differences among treatments.

RECOMMENDATION
The application of 800kg/ha brewer mash was recommended for pepper cultivation in Obio Akpa. The study suggests that more in-depth study be carried out by other scholars to confirm the findings.
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Table 1      Soil Sample at a depth of 0-15cm
Soil properties                                                                                        Value
                                            Physical Properties
Sand                                                                                                           60%                              
Silt                                                                                                              25%                              
Clay                                                                                                            15%                              
Textural Class                                                                                            Sandy Loam                       
Bulk Density                                                                                              1.35 g/cm³                         
Porosity                                                                                                      49%                                
Moisture Content                                                                                       20%                                
                                            Chemical Properties 
pH                                                                                                              6.5                                  
Organic Matter                                                                                          3.1%                               
Total Nitrogen                                                                                           0.15%                               
Available Phosphorus                                                                               12 mg/kg                          
Exchangeable Calcium (Ca)                                                                     4.0 cmol/kg                        
Exchangeable Magnesium (Mg)                                                              2.5 cmol/kg                        
Exchangeable Potassium (K)                                                                   0.8 cmol/kg                        
Exchangeable Sodium (Na)                                                                     0.1 cmol/kg                        
Exchangeable Acidity (H⁺, Al³⁺)                                                             0.2 cmol/kg                        
Electrical Conductivity (EC)                                                                   0.15 dS/m    
Cation Exchange Capacity (CEC)                                                           8.5 cmol/kg                        
Effective Cation Exchange Capacity (ECEC)                                         8.7 cmol/kg                        
Base Saturation                                                                                        80%                                












Table 2: Plant Height of pepper as affected by brewers’ mash rates
	Brewers Mash (kg/ha)
	 Weeks after Transplanting

	
	    2
	   4
	   6
	    8

	0
	8.83
	17.80
	18.90
	22.80

	200
	9.53
	15.06
	18.70
	23.03

	400
	10.46
	16.00
	19.36
	25.63

	600
	10.70
	14.86
	20.26
	23.93

	800
	10.66
	18.23
	22.23
	29.96

	LSD(p<0.05)
	  1.54
	  2.12
	  2.70
	  3.12







Table 3: Number of Branches per Plant as affected by Brewers’ mash rates 
	Brewers Mash (kg/ha)
	Weeks after Transplanting

	
	2
	4
	6
	8

	0
	0.00
	4.33
	5.66
	8.00

	200
	0.00
	5.66
	6.64
	7.67

	400
	0.00
	5.63
	7.00
	8.33

	600
	0.00
	5.01
	7.02
	8.13

	800
	0.00
	6.01
	7.66
	9.20

	LSD(p<0.05)
	NS
	2.01
	2.04
	2.12








Table 4: Stem Girth (cm) as affected Brewers’ Mash Rates 
	Brewers Mash (kg/ha)
	Weeks after Transplanting

	
	    2
	    4
	    6
	   8

	0
	1.06
	1.46
	2.36
	2.53

	200
	1.10
	1.60
	2.13
	2.60

	400
	1.13
	1.66
	2.33
	2.70

	600
	1.33
	1.63
	2.46
	2.80

	800
	1.53
	1.73
	2.83
	2.93

	LSD(p<0.05)
	0.27
	0.81
	1.13
	1.22






Table 5: Number of leaves as affected Brewers’ Mash Rates 
	Brewers Mash (kg/ha)
	Weeks after Transplanting

	
	      2
	     4
	     6
	    8

	0
	10.00
	20.33
	26.00
	30.01

	200
	12.66
	21.66
	27.00
	35.66

	400
	15.33
	20.67
	27.00
	42.64

	600
	18.33
	22.33
	28.00
	38.66

	800
	19.00
	24.66
	36.00
	47.66

	LSD(p<0.05)
	  2.18
	  3.10
	  3.31
	  3.52









Table 6: Yield and Yield Components of Pepper as affected by Brewers’ Mash Rates
	Brewers Mash
 (kg/ha)
	Number of Fruits/Plant
	Fruit Circumference (cm)
	Fruit length (cm)
	Weight of fruit /plant
	Fruit Yield (t/ha)

	0
	       17.50
	    3.52
	      3.63
	      50.5  
	        2.01

	200
	       20.17
	    4.04
	      4.02
	      60.5
	        2.21

	400
	       18.40
	    4.06
	      4.41
	      69.0
	        2.38

	600
	       18.83
	    4.11
	      5.01
	      82.0
	        2.51

	800
	      21.99
	    4.15
	      5.35
	      95.5
	        2.64

	LSD(p<0.05)
	       3.10
	     1.07
	      1.15
	      4.31
	         1.34


 






