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ABSTRACT 

	Soil degradation in sandy soils poses a major challenge to agricultural productivity, necessitating sustainable amendments to enhance soil quality. This laboratory incubation study, lasting 120 days, evaluated the effects of various organic materials on the physicochemical properties of loamy sand soil using a Completely Randomized Design (CRD) with four replications. The individual materials included cow dung manure, chicken manure, rice straw, and maize straw, along with five combination treatments (e.g., ½ cow dung + ½ rice straw), with unamended soil serving as the control. Key soil parameters such as bulk density (BD), pH, organic carbon (OC), total nitrogen (TN), available phosphorus (P), available potassium (K), cation exchange capacity (CEC), and water holding capacity (WHC) were analyzed post-incubation. Results indicated that maize straw (T5) most effectively reduced BD to 1.20 g cm⁻³, implying improved soil structure, likely due to its high lignin content and resistance to rapid decomposition. All materials increased soil OC and TN, with maize straw yielding the highest OC at 1.83% and chicken manure providing the highest TN at 786.75 ppm. Chicken manure also significantly enhanced available P (28.87 mg kg⁻¹), available K (85.00 mg kg⁻¹), and CEC (16.44 cmolc kg⁻¹). However, all organic materials induced soil acidification, with the greatest reduction in pH observed in straw-amended treatments (T4: pH 4.83; T5: pH 4.79), attributed to the release of organic acids and nitrification processes. Correlation analysis revealed significant relationships: a very strong negative correlation between OC and pH (r = –0.97**, p < 0.01), and a very strong positive correlation between OC and WHC (r = 0.95**, p < 0.01). CEC showed very strong positive correlations with available P (r = 0.89**, p < 0.01) and available K (r = 0.88**, p < 0.01), and a strong correlation with TN (r = 0.84**, p < 0.01). Additionally, BD was highly negatively correlated with porosity (r = –0.92**, p < 0.01) and moderately correlated with OC (r = –0.64*, p < 0.05). These findings demonstrate that organic materials, particularly maize straw for improving physical properties and chicken manure for enhancing nutrient availability, significantly improve the physicochemical quality of loamy sand soils. While combined materials showed intermediate benefits, the consistent acidifying effect permits careful management in long-term applications. 	Comment by Windows 10: No paragraph please
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1. INTRODUCTION 
Soil fertility is crucial for sustainable agriculture, particularly in developing countries like Myanmar, where crop production relies heavily on natural soil resources (Lal, 2008). The agricultural sector significantly contributes to the national economy and provides employment for a large portion of the population (Aye, 2022). However, many farming regions in Myanmar face challenges such as declining soil fertility, low organic matter (OM) content, and poor nutrient retention especially in sandy soils, which are less capable of supporting intensive cultivation (Shrestha, Thinn & Qasim, 2019).
These challenges are exacerbated by traditional farming practices that often depend heavily on chemical fertilizers, which can result in soil degradation and decreased long-term productivity (Zhang et al., 2021). Loamy sand soils are particularly vulnerable due to their coarse texture, low cation exchange capacity (CEC), and limited water-holding capacity (Hillel, 2004). These soils frequently have insufficient levels of essential nutrients such as nitrogen (N), phosphorus (P), and potassium (K), making them unsuitable for sustainable crop production without effective management strategies. Improving the physical and chemical properties of these soils is essential for enhancing agricultural productivity and maintaining soil health over time. One promising strategy is the use of organic materials, such as animal manures and crop residues, which are readily available in rural Myanmar. These materials present a cost-effective and environmentally friendly alternative to synthetic fertilizers (Codling and Jaja, 2021). Organic inputs can improve soil structure, increase nutrient availability, enhance microbial activity, and support long-term soil fertility.
However, the effectiveness of various organic materials can differ depending on factors such as their chemical composition, decomposition rate, and interaction with soil. While the overall benefits of OM  are well established, specific responses may vary based on the type of amendment used, its nutrient content, carbon-to-nitrogen (C:N) ratio, lignin content, and local environmental conditions (Rai and Saraswat, 2023). In the context of Myanmar, there is a pressing need for detailed, region-specific studies that assess how different locally available organic materials either used individually or in combination affect key soil properties under controlled conditions similar to local farming systems. Current recommendations may not fully capture the complex interactions between soil types and organic inputs across Myanmar’s diverse agroecological zones. A deeper understanding of these interactions will assist in optimizing the selection and application of organic materials, ensuring maximum benefits from soil OM management. This study aims to fill this knowledge gap by examining the effects of various organic materials on a typical loamy sand soil found in parts of Myanmar.
2. MATERIALS AND METHODS
2.1 Experimental Site 
A laboratory incubation experiment was conducted from April to July 2024 at the Experiment and Lecture Building 1 (located at 19° 50′ N, 96° 16′ E), Department of Soil and Water Science, Yezin Agricultural University.
2.2 Experimental Design and Treatments
2.2.1 Experimental Design 
This study evaluated four commonly used organic materials: cow dung manure, chicken manure, rice straw, and maize straw. These were chosen because they are readily available in the study region and are known to improve soil health and fertility. A Completely Randomized Design (CRD) was used for the experiment, with four replicates for each treatment. Each incubation jar contained 198 grams of soil and 2 grams of organic amendment, which represented 1% of the total soil weight.	Comment by Windows 10: Why 198 g of soil and 2 g of amendment
2.2.2 Experimental Treatments The specific treatments applied were as follows:
· T1: Control (no amendment)
· T2: Cow dung manure
· T3: Chicken manure
· T4: Rice straw
· T5: Maize straw
· T6: ½ cow dung manure + ½ rice straw
· T7: ½ cow dung manure + ½ maize straw
· T8: ½ chicken manure + ½ rice straw
· T9: ½ chicken manure + ½ maize straw
The initial characteristics of these organic materials are presented in Table 1.



Table 1. Characteristics of organic materials used in this experiment
	Parameters
	Organic Materials

	
	Cow dung manure
	Chicken manure
	Rice straw
	Maize straw

	Total N (%)
	3.37
	5.09
	0.73
	1.19

	Organic Carbon (%)
	42.37
	34.06
	47.88
	53.05

	C:N ratio
	12.57
	6.69
	65.59
	44.58

	pH
	6.40
	6.30
	4.70
	5.80

	Lignin (%)
	8.00
	8.40
	16.90
	19.50

	Total P2O5 (%)
	1.60
	2.29
	0.69
	1.45

	Total K2O (%)
	0.69
	1.93
	0.80
	1.20


                     
Figure 1. Room temperature and relative humidity during the period of incubation.



Table 2. Physicochemical properties of experimental soil
	Characteristics
	 
	Values
	 
	Rating

	% sand
	
	82.9
	
	

	% silt 
	
	8.52
	
	

	% clay 
	
	8.58
	
	

	Texture class
	
	Loamy sand
	
	

	Bulk density (g cm-3)
	
	1.3
	
	Low

	Water holding capacity (%)
	
	46
	
	

	Ph	Comment by Windows 10: Not properly written
	
	5.75
	
	Moderately acid

	CEC (cmolc kg-1)
	
	13.26
	
	Medium

	Organic carbon (%)
	
	1.35
	
	Medium

	Available N ( mg kg-1 )
	
	25.23
	
	Very low

	Available P ( mg kg-1 )
	
	22.58
	
	High

	Available K ( mg kg-1 )
	 
	78.43
	 
	Low


2.3 Incubation Experiment 
Soil samples were collected from a research farm at Yezin Agricultural University, located in Nay Pyi Taw Territory, Myanmar. The soil was then air-dried in a shaded area, thoroughly mixed (homogenized), and passed through a 2 mm sieve. For each incubation jar (measuring 6.5 cm in diameter and 17 cm in height), 198 grams of the prepared soil was added. Two grams of each oven-dried organic amendment, ground to pass through a 2 mm sieve, were mixed into the soil for the respective treatments, while the control treatment (T1) received no amendment. The soil moisture content was maintained at 60% of the soil's water-holding capacity throughout the incubation period to ensure optimal microbial activity. To provide adequate aeration, the jars were left open for three hours on specific days (days 3, 10, 17, 24, 31, 38, 45, 59, 73, 87, 101, and 120) (Hopkins, 2008). The temperature and relative humidity during the incubation are shown in Figure 1.
3. DATA COLLECTION AND ANALYSIS
After the 120-day incubation period, various physical and chemical properties were measured. These included physical properties such as bulk density, particle density, and porosity, as well as chemical properties such as pH, organic carbon, total nitrogen, available phosphorus, available potassium, and cation exchange capacity. Bulk density was determined using the core (cylinder) method (Blake, 1965). Particle density was measured using the pycnometer method (Blake, 1965). Porosity was then calculated using the formula: porosity = [1 - (bulk density / particle density)] × 100. Soil pH was measured using a pH meter with a 1:5 soil-to-water suspension ratio (4AI) following the method described by Horneck et al. (2011). The organic carbon content was analyzed using the Walkley-Black method (6AI) as outlined by Ethiosis, 2014. Total nitrogen was determined through the Kjeldahl digestion method, according to Ethiosis, 2014. Available phosphorus was measured using the Olsen method, with the concentration determined via spectrophotometric analysis following Motomizu et al. (1983). Available potassium was assessed using 1N ammonium acetate extraction (15AI), as described by Horneck et al. (2011). Cation exchange capacity was also determined using the 1N ammonium acetate extraction method (6AI), according to Hazelton and Murphy (2016).
3.1 Statistical analysis
[bookmark: _Hlk181639426]The collected data were analyzed using analysis of variance (ANOVA) within a Completely Randomized Design (CRD) framework, using Statistix 8 software (Analytical Software). To differentiate the means, the least significant differences were applied at a significance level of p ≤ 0.05 (Gomez,1984). 
4. RESULTS AND DISCUSSION
The application of organic materials significantly altered the physicochemical properties of the incubated soil over the 120-day period. 
4.1 Soil Bulk Density (BD)
BD is a critical indicator of soil physical condition and was notably influenced by the type of organic amendment applied (Figure 2). The treatment that used maize straw (T5) recorded the lowest BD at 1.20 g cm⁻³, which was significantly lower than the control treatment (T1), which had a BD of 1.26 g cm⁻³. Treatments that incorporated straw materials (T4, T5, T6, T7) generally exhibited lower BD compared to the control and the treatments that received only manures. This reduction in BD aligns with previous findings that organic materials, particularly those with high lignin content and fibrous structures like maize straw (Table 1), resist rapid decomposition. They enhance pore formation, improve soil aggregation, and reduce compaction (Singh et al., 2022). The high C:N ratio of maize straw (44.58) likely slowed its decomposition, thus preserving the structure and maintaining pore space throughout the incubation period. In contrast, the control treatment (T1) exhibited the highest BD, likely due to the lack of organic inputs and the continuous mineralization of native soil OM, which resulted in reduced pore space and increased compaction (Codling and Jaja, 2021).	Comment by Windows 10: Where is the table from which this figure was generated?
Plesse present the table and discuss the result properly
	Pr> F 	=	**
LSD0.05 	=	0.03
CV(%)	=	1.83

Figure 2. Effect of organic materials on the bulk density of loamy sand soil after a 120-day incubation period.
4.2 Soil Particle Density (PD)
No significant differences in PD were observed across the various treatments (Figure 3). PD is primarily determined by the mineral composition of the soil (Di Giuseppe et al., 2016). Since all treatments used the same mineral soil base, any minor variations that were observed are likely due to experimental error rather than the impact of the organic materials.	Comment by Windows 10: Table what has the data? Please show the table	Comment by Windows 10: Which table produced the dfigure 3

	Pr> F 	=	ns
LSD0.05 	=	0.05
CV(%)	=	1.34

Figure 3. Effect of organic materials on the particle density of loamy sand soil after a 120-day incubation period.


4.3 Soil Porosity 
	While porosity generally exhibited a trend similar to that of BD, with the highest numerical values found in treatments containing maize straw (T5 and T7), these differences were not statistically significant (Figure 4). Nevertheless, the observed numerical increases suggest a positive, although not statistically detectable, effect of organic materials on pore development. This may be due to the inadequate duration of the incubation period, which may not have allowed for measurable structural changes to occur. As noted by Hillel (2004), porosity responds slowly to management practices, especially in controlled laboratory settings that do not include dynamic biotic factors, such as plant roots or soil organisms.	Comment by Windows 10: How? How can BD exhibit similar trend with TP? Please recast
		Comment by Windows 10: Table what contains the data presented in the figurePr> F 	=	ns
LSD0.05 	=	1.72
CV(%)	=	2.44

Figure 4. Effect of organic materials on the porosity of loamy sand soil after a 120-day incubation period.
4.4 Soil pH 
All treatments amended with organic materials resulted in a decrease in soil pH compared to the unamended control (T1: pH 5.37) (Table 3). The most significant acidification was observed in the treatments amended with maize straw (T5: pH 4.79) and rice straw (T4: pH 4.83). This acidification likely occurs due to the inherently acidic nature of the straws (Table 1; rice straw pH 4.70) and the release of organic acids, such as acetic acid and humic acids, during their decomposition (Alzamel et al., 2022). Notably, materials with chicken manure (T3: pH 6.30) and cow dung (T2: pH 6.40) also led to soil acidification, despite their near-neutral initial pH (Table 1). This phenomenon can be explained by microbial nitrification processes (NH₄⁺ + 2O₂ → NO₃⁻ + 2H⁺ + H₂O) and the production of CO₂, which increase H⁺ concentration in the soil solution (Stevenson and Cole, 1999).
4.5 Soil Organic Carbon (SOC) 
The application of organic materials resulted in significant increases in SOC content compared to the control treatment (Table 3). The highest SOC content observed was in the maize straw treatment (T5) at 1.83%, followed closely by the combined treatment of half chicken manure and half maize straw (T9: 1.76%) and the rice straw treatment (T4: 1.74%). These results correspond with the initial OC content of the materials reported in Table 1, where maize straw (53.05%) and rice straw (47.88%) had higher OC levels compared to chicken manure (34.06%).	Comment by Windows 10: Why? explain
The high lignin content (19.5%) and C:N ratio (44.58) of maize straw likely inhibited its decomposition, leading to a greater accumulation of residual organic carbon (Bi et al., 2009). In contrast, the control treatment (T1) showed a decrease in SOC content, dropping from an initial 1.35% to 1.18% by the end of the incubation period, primarily due to the ongoing mineralization of native SOC (Htun et., 2025). The chicken manure treatment (T3: 1.71%) also contributed notably to SOC, likely due to its high nutrient content, which stimulated microbial biomass production. However, its relatively low C:N ratio (6.69) led to faster mineralization compared to the straw materials.	Comment by Windows 10: Citation needed
4.6 Total Nitrogen (TN) 
TN levels were significantly higher in treatments that included organic materials rich in N, specifically cow dung (795.50 ppm) and chicken manure (786.75 ppm) (Table 3). The highest TN retention was observed in treatments T2, T3, T6, T8, and T9, which incorporated either full or half rates of animal manures. This outcome reflects the high initial N content and favorable C:N ratios (less than 13) of these materials, which reduce N immobilization and enhance stabilization through humification processes (Zhang et al., 2021). In contrast, treatments that were amended solely with straw (T4, T5) exhibited only slight increases in TN, likely due to their wider C:N ratios (65.59 for rice straw, as indicated in Table 1). The high C:N ratios temporarily immobilize N during the early stages of decomposition, as microorganisms utilize the available N to decompose the high-carbon substrate (Dhaliwal et al., 2019).		Comment by Windows 10: At what level of significance?	Comment by Windows 10: Why ppm?
4.7 Available Phosphorus (P) 
Significant differences in available P were observed among the treatments (Table 3). The highest level of available P (28.87 mg kg⁻¹) was recorded in the chicken manure treatment (T3), which is consistent with its high P₂O₅ content of 2.29% (Table 1). Chicken manure is recognized as a rich source of readily available P, often containing soluble forms derived from poultry feed (Melenya et al., 2015). Treatments that combined chicken manure with straw (T8 and T9) also exhibited elevated available P levels of 26.77 mg kg⁻¹ and 26.06 mg kg⁻¹, respectively. This suggests the potential for synergistic mineralization effects or a cumulative impact of P from both components. In contrast, the control treatment (T1) and rice straw treatment (T4) showed the lowest available P values, confirming the minimal P input from these sources (Table 1). The release of organic acids during the decomposition of organic materials may have also helped solubilize native soil P, further contributing to its availability (Jones, 1998).		Comment by Windows 10: At what level ?	Comment by Windows 10: Show the values
4.8 Available Potassium (K)
The application of organic materials significantly influenced the levels of available K (Table 3). The highest available K content was observed in the chicken manure treatment (T3), with a measurement of 85.00 mg kg⁻¹, reflecting its high K₂O content of 1.93% (Table 1). The combined treatment of half chicken manure and half maize straw (T9) also demonstrated high K availability, with a value of 84.60 mg kg⁻¹, indicating an additive effect of K from both materials. Maize straw, which contains 1.20% K₂O, contributed moderately to available K, resulting in a value of 82.40 mg kg⁻¹ (T5). In contrast, rice straw, with 0.80% K₂O, had a lesser impact (T4: 80.20 mg kg⁻¹), and cow dung, containing 0.69% K₂O, showed the minimal contribution. The relatively high availability of K from organic sources can be attributed to its ionic nature and its weak binding to soil particles, making it readily mineralizable upon decomposition (Alloway, 2012).	Comment by Windows 10: At what level?	Comment by Windows 10: More citations
4.9 Cation Exchange Capacity (CEC) 
CEC increased significantly in all amended soils compared to the control (Table 3). The treatment with chicken manure (T3) showed the most substantial enhancement, reaching 16.44 cmolc kg⁻¹. This notable increase is likely due to the formation of stable humic substances during the decomposition of chicken manure, which introduces negatively charged functional groups (such as –COOH and –OH) that improve cation retention (Zhu et al., 2023). Additionally, treatments that included combined materials (T8, T9) also displayed considerable improvements in CEC, likely because the balanced carbon and nitrogen content fosters microbial-mediated humification processes. The initial CEC of the soil was classified as medium, measuring 13.26 cmolc kg⁻¹ (Table 2), and the loamy sand texture limits CEC inherently due to its low clay content (8.58%). Therefore, the observed increases in CEC resulting from organic materials are considered practically significant. As noted by Lal (2015), even modest additions of OM can significantly enhance CEC in sandy soils with low clay content.	Comment by Windows 10: At what level?
4.10 Correlation between Physicochemical Properties
Correlation analysis revealed significant interrelationships among soil physicochemical properties following the application of organic materials (Table 4).
BD exhibited a highly significant negative correlation with porosity (r = –0.92**, p < 0.01), supporting the inverse physical relationship between these parameters (Brady & Weil, 2016). A significant negative correlation with WHC (WHC; r = –0.79*, p < 0.05) and OC (r = –0.64*, p < 0.05) indicates that reduced compaction is associated with improved soil structure and enhanced OM content (Haynes & Naidu, 1998). Conversely, the positive correlation between BD and pH (r = 0.75*, p < 0.05) suggests that compacted soils may restrict aeration and slow down acid-producing processes (e.g., nitrification and organic acid release), thereby maintaining higher pH levels (Bolan et al., 2003).
PD exhibited non-significant correlations with all other properties (r = –0.10 to 0.54, p > 0.05), which is consistent with its reliance on mineral composition, remaining unchanged across treatments (Hillel, 2003).
Porosity showed a strong negative correlation with BD (r = –0.92**, p < 0.01) and a moderate positive correlation with WHC (r = 0.69*, p < 0.05), reflecting the importance of pore space in water retention (Rawls et al., 2003). Although the correlation with OC was numerically positive (r = 0.52, p > 0.05), it was not significant; this may be attributed to the short incubation period limiting measurable structural development (Six et al., 2002).
WHC displayed a very strong positive correlation with OC (r = 0.95**, p < 0.01), highlighting the hydrophilic nature of OM and its critical role in enhancing water retention in sandy soils (Rawls et al., 2003). Additionally, a very strong negative correlation with pH (r = –0.95**, p < 0.01) indicates that higher moisture retention in OM-rich soils extends the residence time of organic acids and CO₂-derived carbonic acid, thereby promoting acidification (Ritchie & Dolling, 1985). Moderate positive correlations with available potassium (K; r = 0.65, p > 0.05) and CEC (r = 0.55, p > 0.05) suggest improved nutrient retention in well-hydrated, OM-enriched soils (Havlin et al., 2016).
The very strong negative correlation between pH and OC (r = –0.97**, p < 0.01) is a notable finding, indicating consistent acidification with increasing OM, particularly from materials rich in C:N ratios and lignin, such as maize and rice straw (Marschner & Noble, 2000). This phenomenon is attributed to the release of organic acids, nitrification of ammonium (NH₄⁺), and CO₂ dissolution (Bolan et al., 2003). Moderate negative correlations with available K (r = –0.67*, p < 0.05) and CEC (r = –0.66*, p < 0.05) reflect proton competition for exchange sites under acidic conditions; nevertheless, net CEC increases due to the negative charges derived from OM (Havlin et al., 2016).
OC was strongly and positively correlated with WHC (r = 0.95**, p < 0.01), available K (r = 0.76*, p < 0.05), and CEC (r = 0.74*, p < 0.05), highlighting its role in enhancing both physical and chemical soil fertility (Gurmu, 2019). The moderate correlation with total nitrogen (r = 0.56, p > 0.05) reflects variable nitrogen dynamics depending on the C:N ratio of materials (Havlin et al., 2016), while the weak relationship with available P (r = 0.45, p > 0.05) suggests that P availability is influenced more by mineralization and solubilization than by OC alone (Sumner, 1999).
TN exhibited a highly significant positive correlation with CEC (r = 0.84**, p < 0.01), indicating that N-rich materials, such as manures, enhance cation retention through microbial biomass and humification (Stevenson, 1994). Correlations with available P (r = 0.63, p > 0.05) and K (r = 0.66, p > 0.05) were positive but non-significant, possibly due to differing release kinetics (Havlin et al., 2016).
Available P displayed a very strong positive correlation with CEC (r = 0.89**, p < 0.01) and strong correlations with available K (r = 0.71*, p < 0.05) and TN (r = 0.63, p > 0.05), suggesting synchronized nutrient release from decomposing OM (Sumner, 1999). The strong correlation between CEC and P implies that OM enhances P retention by reducing fixation through organo-mineral interactions (Guppy et al., 2005).
Available K showed strong positive correlations with OC (r = 0.76*, p < 0.05), CEC (r = 0.88**, p < 0.01), and available P (r = 0.71*, p < 0.05), indicating its release from OM and retention on exchange sites (Havlin et al., 2016). The correlation with WHC (r = 0.65, p > 0.05) suggests reduced leaching in soils with improved water retention (Rawls et al., 2003).
CEC exhibited very strong positive correlations with TN (r = 0.84**, p < 0.01), available P (r = 0.89**, p < 0.01), and available K (r = 0.88**, p < 0.01), emphasizing its role as an integrative indicator of soil fertility (Havlin et al., 2016). These relationships are driven by the formation of negatively charged humic substances from OM decomposition, which increase cation retention capacity, particularly in low-clay loamy sand soils (Stevenson, 1994).
Table 3. Physicochemical properties of experimental soil after 120 days of incubation.
	Treatments
	pH
	Organic carbon (%)
	Total N (%)
	Available P  ( mg kg-1 )
	Available K  ( mg kg-1 )
	CEC      (cmolc kg-1)

	T1
	5.37
	a
	1.18
	I
	617.75
	G
	21.67
	i
	77.43
	i
	13.26
	i

	T2
	4.92
	b
	1.64
	G
	795.50
	A
	25.70
	d
	81.00
	g
	15.52
	d

	T3
	4.91
	bc
	1.71
	F
	786.75
	B
	28.87
	a
	85.00
	a
	16.44
	a

	T4
	4.83
	e
	1.74
	C
	676.00
	E
	21.90
	h
	80.20
	h
	14.38
	h

	T5
	4.79
	f
	1.83
	A
	651.75
	F
	24.93
	e
	82.40
	e
	15.32
	e

	T6
	4.88
	cd
	1.72
	E
	780.75
	B
	22.65
	g
	83.50
	c
	15.24
	f

	T7
	4.86
	d
	1.63
	H
	782.00
	B
	23.77
	f
	81.80
	f
	14.86
	g

	T8
	4.89
	bcd
	1.73
	D
	744.25
	C
	26.77
	b
	82.50
	d
	16.01
	b

	T9
	4.88
	cd
	1.76
	B
	721.00
	D
	26.06
	c
	84.60
	b
	15.58
	c

	LSD0.05
	0.03
	2.43
	7.59
	0.01
	0.007
	0.005

	Pr > F
	**
	**
	**
	**
	**
	**

	CV%
	0.47
	0.1
	0.71
	0.02
	0.01
	0.02












Table 4. Correlation between soil physicochemical properties as affected by application of different organic materials
	 
	BD
	PD
	Porosity
	WHC
	pH
	OC
	TN
	AP
	AK
	CEC

	BD
	1
	
	
	
	
	
	
	
	
	

	PD
	0.47ns
	1
	
	
	
	
	
	
	
	

	Porosity
	-0.92**
	-0.10 ns
	1
	
	
	
	
	
	
	

	WHC
	-0.79*
	-0.40 ns
	0.69*
	1
	
	
	
	
	
	

	pH
	0.75*
	0.54 ns
	-0.61 ns
	-0.95**
	1
	
	
	
	
	

	OC
	-0.64*
	-0.44 ns
	0.52 ns
	0.95**
	-0.97**
	1
	
	
	
	

	TN
	-.06ns
	-0.48 ns
	-0.09 ns
	0.36 ns
	-0.55 ns
	0.56 ns
	1
	
	
	

	AP
	-0.08ns
	-0.37 ns
	-0.42 ns
	0.26 ns
	-0.35 ns
	0.45 ns
	0.63 ns
	1
	
	

	AK 
	-0.22 ns
	-0.10 ns
	0.19 ns
	0.65 ns
	-0.67*
	0.76*
	0.66 ns
	0.71*
	1
	

	CEC
	-0.10 ns
	-0.44 ns
	-0.09 ns
	0.55 ns
	-0.66*
	0.74*
	0.84**
	0.89**
	0.88**
	1


BD = bulk density (g cm-3), PD = particle density (g cm-3), WHC = water holding capacity (%), OC = organic carbon, TN = total nitrogen (%), AP.= available phosphrous (mg kg-1), AK = available potassium (mg kg-1), and CEC = cation exchange capacity (cmolc kg-1)
ns Non-significant difference at LSD 5% level, * Significant difference at 5% level, ** Significant difference at 1% level.
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5. CONCLUSION
Among the treatments assessed, maize straw (T5) proved most effective in improving soil structure, as shown by a significant reduction in BD (1.20 g cm⁻³). This improvement likely results from its high lignin content (19.5%) and fibrous structure, which slow decomposition and promote soil pore development. Although PD remained constant across treatments, porosity increased in soils amended with straw, indicating a positive impact on soil structure over the 120-day incubation period. All organic materials led to soil acidification, with rice straw (T4: pH 4.83) and maize straw (T5: pH 4.79) causing the most significant decreases in pH. This decline is related to their acidic properties and the release of organic acids during decomposition. Even materials with nearly neutral pH, like cow dung and chicken manure, reduced soil pH, likely due to microbial activity generating hydrogen ions. OC content significantly increased in soils treated with high-carbon materials, particularly maize straw (1.83%) and rice straw (1.74%). This increase is attributed to their initial high OC levels and wide C:N ratios, which slow decomposition. In contrast, the control treatment saw a decrease in OC, indicating the mineralization of native SOM. TN was most improved by N-rich materials like chicken manure and cow dung, supporting N retention. Chicken manure was particularly effective for enhancing soil fertility, significantly boosting available P (28.87 mg kg⁻¹), K (85.00 mg kg⁻¹), and CEC (16.44 cmolc kg⁻¹). These enhancements stem from its nutrient content and the formation of stable substances during decomposition. Overall, the findings suggest that using organic materials, especially maize straw for physical enhancement and chicken manure for nutrient improvement, offers a sustainable approach to improving degraded loamy sand soils in Myanmar. 	Comment by Windows 10: So from your findings, no one improves both physicochemical properties better than others
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