
Growth and Yield Response of Soybean (Glycine max (L.) Merril) to Application of Water Hyacinth Compost (Eichornia crassipes) and SP-36 Fertilizer in Ultisols
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ABSTRACT 

	[bookmark: _GoBack]Fertilization is one of the key factors in soybean cultivation to increase growth and yield, particularly when using organic materials such as compost and inorganic fertilizers like SP-36. The study aimed 1) to evaluate the combined effect of compost and SP-36 fertilizer on soybean growth and yield, 2) determine the optimal compost dosage for improving soybean growth and yield, 3) identify the most effective SP-36 fertilizer dosage for enhancing soybean growth and yields. This research was conducted from October 2024 to February 2025 in Bentiring Permai, Bengkulu City, Indonesia at an altitude of 24.7 m above sea level. The experiment used a Randomized Complete Block Design (RCBD) with three replications and two factors: water hyacinth compost and SP-36 fertilizer, each applied at four levels. The first factor was the dose of water hyacinth compost (K), with levels as follows 0,15, 30, and 45 tons/ha. The second factor was the SP-36 fertilizer dose, with the following levels: 0, 70, 140 and 210 kg/ha. The study demonstrated that water hyacinth compost significantly influenced several growth and yield variables of soybean. The optimal dose was found to be 45 tons/ha, which had a notable positive effect on plant height, number of leaves, number of branches, number of filled pods, seed weight per plant, plant dry weight, and root dry weight. In contrast, the application of SP-36 fertilizer did not significantly affect any of the observed variables. These findings provide a valuable basis for recommending the use of water hyacinth compost at a dose of 45 tons/ha to enhance soybean growth and yield on acidic Ultisols.
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1. INTRODUCTION 

Soybean (Glycine max L. Merril) is a vital legume crop widely used in East Asian foods like tofu, tempeh, and soy sauce. It serves as a primary source of high-quality plant-based protein and oil, containing essential amino acids beneficial for human health (Jidani, 2011). Soybean seeds are nutritionally rich, providing protein, fats, vitamins, and minerals such as phytic acid, making them an affordable and accessible nutrient source (Li and Qi, 2022). 

Bengkulu Province, Indonesia, is predominantly characterized by acidic Ultisols, which account for approximately 89.87% of its suboptimal agricultural land (Sarwani, 2013). This prevalence underscores Ultisol as the dominant soil type in the region. Given its inherent constraints—including low pH, poor nutrient availability, and high aluminum toxicity—targeted soil management strategies are essential to enhance fertility and support optimal crop productivity (Purwanto et al., 2021). Effective interventions, such as organic amendments and lime application, are critical to mitigate these limitations and maximize agricultural yields on Ultisols (Ayodele and Shittu, 2014; Dejene et al., 2023).

Ultisols are highly weathered, acidic mineral soils characterized by reddish-yellow to dark red coloration, clayey texture, and poor fertility (Sanchez, 2019). These soils exhibit a pH below 5, low cation exchange capacity (CEC), and base saturation, along with high aluminum toxicity and low organic carbon content (Brady et al., 2008). A critical limitation is phosphorus (P) fixation due to binding with iron oxides and kaolinite, rendering P unavailable to plants (Wang et al., 2015). Consequently, aluminum toxicity and phosphorus deficiency represent the primary constraints for crop production in Ultisols (Siregar & Nugroho, 2021; He et al., 2011).

Fertilizers are categorized into organic and inorganic types based on their origin and nutrient composition (Rashmi et al., 2020). Organic fertilizers, derived from natural sources like animal manure, compost, and plant residues, enhance soil structure and microbial activity while slowly releasing nutrients (Singh et al., 2020). In contrast, inorganic fertilizers such as urea (N), SP-36 (P), and KCl (K) are industrially produced for rapid nutrient availability (Hera, 1995). While inorganic fertilizers boost immediate plant growth, excessive use can degrade soil quality and cause environmental pollution (Jote, 2023). Sustainable practices combining both fertilizer types are recommended for optimal crop production and soil health maintenance (Sharma and Chetani, 2017; Chejara et al., 2021). Organic manures, such as farmyard manure (FYM), vermicompost, and poultry manure, play a vital role in improving various aspects of soil health (Dotaniya et al., 2020). The organic inputs enhance soil physical properties (Khandagle et al., 2019a), chemical properties (Khandagle et al., 2019b), and biological properties (Yashona et al., 2018). Further, the regular application of organic manures helps increase soil organic carbon content (Aher et al., 2019). The enhanced organic carbon acts as a habitat for variety of microbes and enhances the spore life of the beneficial microbes in adverse conditions which is crucial for long-term soil fertility and climate resilience (Argal et al., 2015). The release of nutrients from the mineralization of added organics enhances yield and nutrient uptake of the crops (Mandale et al., 2019). These improvements in soil properties contribute significantly to support sustainable agriculture production. Besides improvement in soil properties and crop yield, the organic inputs also known for enhancing the nutritional properties of the crop produce (Aher et al., 2018; Yashona et al., 2018).

SP-36 is a water-soluble phosphorus (P) fertilizer that rapidly supplies P to plants, addressing P deficiency in agricultural soils (Samreen and Kausar, 2019; Bindraban et al., 2020). However, its high solubility increases the risk of P fixation by aluminum (Al) and iron (Fe) in acidic soils, reducing its availability to plants and decreasing fertilizer efficiency (Wang et al., 2021). Recent studies suggest combining SP-36 with organic amendments to mitigate P fixation and improve long-term soil P availability (Chen et al., 2021; Hu et al., 2023).

Phosphorus application, through both organic and inorganic (SP-36) fertilizers, significantly improves soybean yield by enhancing seed mass (Ngui et al., 2024; Wu et al., 2024). Organic fertilizers release humic acids during decomposition, which chelate aluminum (Al) and iron (Fe), thereby increasing phosphorus (P) availability in soils (Xiong et al., 2023). 

Compost is decomposed organic matter (leaves, straw, grass, crop residues, manure) that enhances soil quality by providing essential plant nutrients (Brichi et al., 2023; Kassa et al., 2025). Water hyacinth, a fast-growing weed, demonstrates remarkable productivity, water hyacinth to produce biochar, high-quality bio-fertilizer, animal feed, and several other valuable products (Jha et al., 2024). When composted, it contains valuable nutrients, C-organic, total N, P, and K. Optimal application improves soil chemistry, increasing pH and nutrient availability (Begum et al., 2022). Precise dosing is crucial for maximizing plant growth and yield.


2. material and methods 

2.1 Time, Location Site, And Research Design

This research was conducted from October 2024 to January 2025 in Bentiring Permai Bengkulu City at an altitude of 24.7 m above sea level. This study used a randomized complete block design (RCBD) with two factors. The first factor was the dose of water hyacinth compost (K) consisting of 4 levels, namely K0 =0 tons/ha, K1 = 15 tons/ha, K2 = 30 tons/ha, and K3 = 45 tons/ha. The second factor was the dose of SP-36 fertilizer (S) consisting of 4 levels S0 = 0 kg/ha, S1 = 10.5 70 kg/ha, S2 = 140 kg/ha, and S3 = 210 kg/ha.

2.2 Compost Preparation

The composting process of water hyacinth began by chopping it into small pieces measuring 0.5–2 cm using a machete. The chopped material was then stacked, with cow dung placed in the center of the pile to accelerate decomposition. The pile was moistened by evenly pouring 5 liters of a clean water and EM4 mixture, ensuring uniform moisture distribution through thorough mixing. The moistened material was then placed into large burlap sacks. Every three days, the contents were removed and stirred to accelerate the decomposition process. Once composting was complete, the compost was sieved using a 0.5 cm mesh to remove impurities. The finished compost was then filtered and weighed according to the treatment requirements for each experimental plot.

2.3 Land Preparation

Land preparation began with manually clearing the area of weeds and plant debris using tools such as hoes, sickles, and machetes. Once the land was cleared, plot marking was carried out using a hoe, with each plot measuring 1.5 m x 0.6 m (length x width).

2.4 Planting

Planting was carried out in the morning by placing 2–3 soybean seeds into holes 2–3 cm deep with the plant spacing of 20 cm x 30 cm. Furadan was applied to each planting hole to protect the seeds from ants and other soil-dwelling insects, after which the holes was covered with soil.

2.5 Harvesting

Soybean was harvested when most of the stems and pods turn brownish-yellow, and the leaves had yellowed and begun to fall. Harvesting was done by pulling the entire plant from the ground, removing any remaining soil, and collecting the plants for further analysis.

2.6 Observed Variables

In this study, several variables were observed, including plant height (cm), number of leaves, number of branches, days to flowering, days to harvest, shoot fresh weight (g), roots fresh weight (g), shoot dry weight (g), roots dry weight (g), number of filled pods, number of empty pods, seed weight per plant (g), and weight of 100 seeds (g)

2.7 Data Analysis

The collected data was statistically analyzed using Analysis of Variance (ANOVA) with an F-test at the 5% significance level. Variables showing a significant effect was further analyzed using the Orthogonal Polynomial.

3. results and discussion
3.1 Soybean Plant Growth Pattern
3.1.1 Plant Height



Water hyacinth compost (K); K0 = 0 tons/ha, K1 = 15 tons/ha, K2 = 30 tons/ha, K3 = 45 tons/ha. SP-36 (S); S0 = 0 kg/ha, S1 = 70 kg/ha, S2 = 140 kg/ha, S3 = 210 kg/ha.

Figure 1. Soybean plant height growth pattern 2-6 Weeks After Planting (WAP) 

The study demonstrated that soybean fertilized with a combination of water hyacinth compost and SP-36 fertilizer exhibited better growth compared to unfertilized plants. Specifically, the control (K0S0) had the lowest average plant height of 76 cm. In contrast, the treatment with the highest fertilizer dosage (K3S3) achieved an average height of 82 cm. This result indicates a positive linear growth trend, where increased fertilizer application correlates with enhanced plant height. Fertilizers, including SP-36 (a phosphate-based fertilizer), supply essential macronutrients such as phosphorus (P), which is critical for root development, energy transfer (ATP), and photosynthesis (Schachtman et al., 1998). Water hyacinth compost also contributes organic matter and micronutrients, improving soil structure and nutrient retention (Ndimele et al., 2011). The linear increase in plant height with higher fertilizer doses aligns with the Law of the Minimum (Liebig’s Law), which states that plant growth is limited by the scarcest resource (van der Ploeg et al., 1999). Adequate phosphorus (from SP-36 and compost) likely reduced growth-limiting factors. Excessive fertilization can lead to diminishing returns or toxicity, but within the tested range (up to K3S3), the dose-response relationship remained positive, suggesting that the applied levels were within the optimal nutrient range. The findings implies that balanced fertilization enhances soybean growth, emphasizing the importance of integrated nutrient management combining organic (compost) and inorganic (SP-36) sources for sustainable agriculture.


3.2 Analysis Of Variance

The results of the ANOVA showed that there was no interaction between compost and SP-36 fertilizer on all observed variables. Compost treatment affected the variables of plant height, number of leaves, number of branches, shoot dry weight, roots dry weight, number of filled pods, and seed weight per plant. SP-36 fertilizer treatment did not have a significant effect on all observed variables (Table 1). The variables that had an effect were further tested using Orthogonal Polynomials.

Table 1. Sumarry of Analysis of Variance
	Observed Variables
	Treatments
	 

	
	Compost
	SP-36
	Interaction
	CV(%)

	
	(K)
	(S)
	(K x S)
	

	Plant Height 6 WAP
	18.00 **
	1.81 ns
	0.71 ns
	3.08

	Number of Leaves
	6.89 **
	2.43 ns
	1.37 ns
	8.58

	Number of Branches
	13.66 **
	0.76 ns
	0.51 ns
	10.89

	Flowering Time
	0.41 ns
	9.21 ns
	0.37 ns
	5.56

	Harvest Time
	1.17 ns
	2.19 ns
	0.50 ns
	2.71

	Shoot Fresh Weight 
	1.11 ns
	1.19 ns
	0.40 ns
	9.43

	Root Fresh Weight T
	1.97 ns
	0.65 ns
	1.02 ns
	14.81 t

	Shoot Dry Weight
	4.17 *
	0.22 ns
	1.16 ns
	12.41

	Root Dry Weight T
	3.62 *
	0.34 ns
	1.56 ns
	14.47 t

	Number of Filled Pods
	16.61 **
	0.41 ns
	57.79 ns
	16.00

	Number of Empty Pods
	1.32 ns
	0.42 ns
	1.10 ns
	23.31

	Seed Weight per Plant
	11.43 **
	2.67 ns
	2.28 ns
	24.25

	Weight 100 Seeds
	1.96 ns
	0.46 ns
	1.61 ns
	16.16

	F-Table ( 5%)
	2.9
	2.9
	2.21
	


CV = Coefficient Variation, * = Significant Different (5%), ** = Highly Significant Different (1%),  ns = No Significant Different (5%), T =  Transformed Data.

3.3 Effect of Water Hyacinth Compost Dosage on Growth and Yield of 
      Soybean

The results of the analysis of variance (ANOVA) of water hyacinth compost showed significant differences in soybean growth and yield component, including plant height, number of leaves, number of branches, shoot dry weight, roots dry weight, filled pods number and seed weight per plant.


A

                                                                   B

C

Figure 2. Relationship between water hyacinth compost dosage and Plant height (A), 
                Number of Leaves (B), Number of Branches (C)
               
The significant linear regression (y = 0.0213x + 80.353; R² = 0.817) between water hyacinth compost dosage and plant height demonstrates a strong, predictable growth response. This dose-dependent improvement aligns with findings by Khoirya et al. (2025), who reported enhanced nutrient mineralization and auxin production from organic composts, directly stimulating cell elongation. The absence of a growth plateau suggests no nutrient saturation occurred within the tested range, consistent with Liebig's Law of the Minimum (van der Ploeg et al., 1999).

The ANOVA results further validate compost's significant effects on key growth parameters (plant height, leaves, branches, and biomass). These findings inline with that reported by Yuliana et al. (2025), where organic amendments improved soil physicochemical properties, facilitating sustained nutrient uptake. The high R² value (0.817) indicates that compost dosage is a dominant growth-limiting factor, supporting its use as a scalable organic fertilizer in sustainable agriculture.
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Figure 3. Relationship between water hyacinth compost and Plant Dry Weight 
                (A), Root Dry Weight (B)

The regression analysis revealed contrasting relationships between water hyacinth compost dosage and plant growth parameters. For plant dry weight (Figure 3A), the weak correlation (y = 0.0017x + 4.4993; R² = -0.0193) indicates that compost application explained only 1.93% of the variability, suggesting minimal influence on shoot biomass accumulation. This result aligns with findings by Suci et al. (2025), who demonstrated that water hyacinth compost primarily enhances nutrient availability for root development rather than aerial biomass. In contrast, the strong linear relationship for root dry weight (Figure 3B: y = 0.0347x + 1.288; R² = 0.9514) implies that 95.14% of root biomass variation was attributable to compost dosage. This pronounced effect on roots from the compost's nutrient content and hormone-like substances (e.g., auxins) that preferentially stimulate root proliferation (Jindo et al., 2012). The differential response between organs reflects distinct nutrient partitioning strategies, where roots capitalize on compost-derived resources more efficiently than shoots.

Plants demonstrate distinct allocation patterns between roots and shoots, typically prioritizing root growth under nutrient-limited conditions to enhance resource acquisition (Poorter et al., 2012), a response potentially triggered by water hyacinth compost's rich soluble carbon compounds. This root-focused development is further amplified by compost-derived auxins and cytokinins that disproportionately stimulate root cell division and elongation (Arancon et al., 2004). The root absorption of immobile nutrients like phosphorus from compost limits their translocation to shoots (Richardson & Simpson, 2011), with typically <20% of acquired P being allocated aboveground (Wang et al., 2021) due to rapid immobilization in root tissues (Nziguheba & Smolders, 2008).

A


C
Figure 4. Relationship between water hyacinth compost and the Number of 
                 Filled Pods (A), Seed Weight/Plant (B)
           
Water hyacinth compost application significantly enhanced plant productivity, as demonstrated by positive dose-response relationships for both pod formation (y = 0.2063x + 32.053; R² = 0.5071) and seed weight (y = 0.0156x + 1.577; R² = 0.6485). These regression models indicate that 50.71% and 64.85% of the variability in filled pod number and seed weight, respectively, can be attributed to compost dosage, suggesting its effectiveness as an organic amendment for improving yield components.

The K0S0 treatment exhibited limited soybean growth due to nutrient-deficient ultisol soil (total N: 0.31%; available P: 4.71%; pH: 4.63), consistent with findings that acidic, low-fertility soils inhibit plant development (Osman et al., 2018). In contrast, K3S3 treatment with water hyacinth compost (1.48% N, 1.25% P, 0.17% K) significantly improved growth parameters, aligning with Moe et al. (2019) report on its high macronutrient content on rice and soybean (Perkasa and Utomo, 2016). The nutrient content of water hyacinth compost was 28.75% organic-C, 1.75% total N, 16.43 C/N ratio, 0.54% P, 2.58% K as reported by Septiaswin et al. (2021). The compost's efficacy from its organic matter, enhances soil properties and nutrients through microbial decomposition (Bashir et al., 2021). Composting represents one of the earliest applications of effective microorganisms (EM) in environmental management. Plant and animal waste residues have been successfully composted using EM to produce biofertilizers (Aseel et al, 2024). As demonstrated by Zhou et al. (2020), such organic amendments increase water retention and ultimately crop yields (Agegnehu et al., 2016) while maintaining environmental sustainability.  
Organic fertilizers enhance overall soil quality by improving nutrient availability, physicochemical properties, and microbial activity. They supply essential macro- and micronutrients while promoting soil structure, porosity, and water retention through organic matter decomposition. Water hyacinth compost, in particular, increases soil aeration and drainage due to its high organic content (Begum et al., 2022; Canning, 2025). These improvements in soil health directly support plant growth and productivity by enhancing root development and nutrient uptake efficiency.


3.4 Effect of SP-36 Fertilizer Dosage on Soybean Plant Growth and Yield

Table 2 Showed That Sp-36 Fertilization Did Not Significantly Influence Any Measured Soybean Growth And Yield Component (P > 0.05).

Table 2. Effect of SP-36 fertilizer dose on soybean growth and yield component
	Growth component

	Dosage kg/ha
	PH 
	LN
	NB
	FT 
	HT
	SFW
	SDW

	0
	76
	54
	5
	31
	86
	6.0
	2.3

	70
	80
	58
	6
	30
	87
	6.0
	3.2

	140
	82
	60
	6
	30
	88
	6.0
	2.5

	210
	81
	63
	7
	29
	86
	5.8
	3.2



	Dosage (kg/ha)
	Yield component

	
	RFW 
	RDW 
	FPN
	EPN
	SWPP 
	SW 

	0
	5.9
	1.5
	34
	8
	1.7
	0.42

	70
	4.9
	1.7
	42
	9
	2.1
	0.41

	140
	6.4
	1.7
	43
	8
	2.1
	0.39

	210
	6.7
	1.8
	54
	10
	2.9
	0.41



PH = plant height (cm), LN = leaves number, NB = number of branches, FT = flowering time (days), HA = harvesting time (days), SFW = shoot fresh weight (g), SDW = shoot dry weight (g), RFW = root fresh weight (g), RDW = root dry weight (g), FPN = filled pod number, EPN = empty pod number, SWPP = seed weight per plant (g), SW=  100 seed weight (g)

Table 2 indicates that plant height, number of leaves, number of branches, and flowering time exhibited only minor variations across different application rates. The tallest plants were observed at a dose of 140 kg/ha (82 cm), while the shortest were at 0 kg/ha (76 cm). However, these differences were not statistically significant. Similarly, the number of leaves and branches showed a slight increase with higher SP-36 doses, but the trend was inconsistent across treatments. Flowering occurred slightly earlier at the highest dose (210 kg/ha), at 29 days after planting, compared to 31 days in the control treatment. Nonetheless, this variation remained within the range of normal fluctuation and did not suggest a significant effect of phosphorus application.

The non significant differences among SP-36 fertilizer treatments can be attributed to phosphorus (P) immobilization phenomena in Ultisols. These soils are characterized by high aluminum (Al) and iron (Fe) content, which readily bind P to form plant-unavailable compounds (Kadir and Priatna, 2001; Ifansyah, 2014). Water hyacinth compost application may exacerbate P immobilization, as its phenolic and lignin compounds can form complexes with soil minerals, further reducing SP-36-derived P availability (Gashamura, 2009; Osoro et al., 2013). This mechanism explains the non-significant plant response to varying SP-36 doses despite fertilizer application. 

Additionally, the decomposition process of water hyacinth compost can stimulate microbial activity that competes with plants for phosphorus (P) uptake. Soil microorganisms utilize P for their growth, which may lead to the fixation of P from SP-36 in microbial biomass before it becomes available for plant (Richardson & Simpson, 2011).  A study by Salas et al. (2003) on Ultisols also reported that the addition of fresh organic matter could increase short-term P immobilization. Thus, the interaction between water hyacinth compost and SP-36 inhibits P release rather than enhancing its availability for plants.

Borggaard et al. (1990) found that soils with high iron (Fe) and aluminum (Al) oxide content tend to strongly bind phosphorus (P), particularly under low pH conditions. Water hyacinth compost alone may be insufficient to neutralize soil acidity or reduce P adsorption sites, resulting in a limited response to SP-36 fertilizer. This is supported by Qayyum et al. (2015), who demonstrated that organic amendments alone, without additional soil ameliorants (such as lime, biochar, and compost), are ineffective in enhancing P availability in acidic soils. The lack of a significant effect from SP-36 fertilizer is likely due to P immobilization caused by the interaction between water hyacinth compost and the chemical properties of Ultisols. To improve P fertilizer efficiency, alternative strategies—such as liming or phosphate-solubilizing biofertilizers—should be considered to reduce P fixation (Qayyum et al., 2015). These findings highlight the importance of an integrated approach in managing P in problematic soils like Ultisols.

4. Conclusion

The combined application of water hyacinth-derived compost and SP-36 phosphate fertilizer did not produce significant synergistic or antagonistic effects on the growth and yield of soybean. The 45 tons/ha water hyacinth compost dosage showed optimal performance, significantly enhancing growth and yield of soybean as indicated by plant height, leaves and branches number, shoot dry weight, pods number and seed weight. SP-36 fertilizer dosage showed no significant effect on soybean growth and yield components.

.
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Week 
K0S0	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	15.82	19.52	50.93	60.2	73.8	K0S1	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	15.23	19.69	49.93	63.13	77.33	K0S2	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	14.86	20.16	47.13	63.66	74.93	K0S3	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	15.06	19.46	46.6	61.2	74.73	K1S0	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	15.36	20.23	53.6	63.73	79.93	K1S1	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	14.36	20.06	56	67.66	80.26	K1S2	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	15.5	20.26	53.73	64.4	79.53	K1S3	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	14.73	19.42	51.73	67.53	80.8	K2S0	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	15.96	21.3	53.93	64.26	81.13	K2S1	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	15.63	20.96	53.13	65	81.93	K2S2	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	15.53	20.89	53	66.86	81.66	K2S3	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	16.46	21.82	54.73	67.8	82.06	K3S0	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	17.54	21.12	50.06	65.66	78	K3S1	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	15.63	21.93	56.86	67.6	82.13	K3S2	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	15.73	21.73	54.13	69.13	83.06	K3S3	2 WAP	3 WAP	4 WAP	5 WAP	6 WAP	15.43	19.56	56.26	70.4	82.33	
Plant Height (cm) 



y = 0,0213x + 80,353
R² = 0,817

0	15	30	45	80.5333333333333	80.4666666666667	80.8666666666667	81.4666666666667	Compost dosage (ton/ha)

Plant Height (cm)


y = 1,2698x + 17,169
R² = 0,7338

0	15	30	45	3.15555555555555	54.1333333333333	61.4666666666667	64.2	Compost dosage(ton/ha)

Number of  Leaves


y = 0,0187x + 6,0133
R² = 0,9692

0	15	30	45	6.06666666666667	6.2	6.6	6.86666666666667	Compost dosage (ton/ha)

Number of Brances


y = 0,0017x + 4,4993
R² = 0,0193

0	15	30	45	4.57333333333333	4.26666666666667	4.84666666666667	4.46666666666667	Compost dosage (ton/ha)

 Plant Dry Weight (g)


y = 0,0347x + 1,288
R² = 0,9514

0	15	30	45	1.144	2.002	2.374	2.755	Compost dosage (ton/ha)

Root Dry Weight (g)


y = 0,2063x + 32,053
R² = 0,5071

0	15	30	45	35.2	29.45	40.2	41.9333333333333	Compost dosage (ton/ha)

Number of Filled  Pods 


y = 0,0156x + 1,577
R² = 0,6485

0	15	30	45	1.36666666666667	2.1	2.09666666666667	2.14666666666667	Compost dosage (ton/ha)

 Seed Weight / Plant (g)


