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Influence of varied proportions of vermicompost on major nutrients (N, P, K) and Economics of raising of mulberry saplings 


ABSTRACT
The experiment was conducted to study the influence of different proportions of vermicompost on major nutrient contents and economics of raising of mulberry saplings. The experiment was conducted to study the performance of mulberry saplings as influenced by the different proportions of vermicompost. Different proportions of vermicompost (10 %, 20 %, 30 % and 40 % + red soil and sand) were used as treatments with control (1/3 compost + 1/3 sand + 1/3 red soil) in three varieties of mulberry cuttings (V-1, S-36 and S-13). The results revealed that in all three varieties of mulberry cuttings, treatments with 20 per cent, 30 per cent and 40 per cent vermicompost were statistically on par with each other compared to control with respect to major nutrient (N, P, K) contents followed by 10 per cent vermicompost and the least observations are recorded in the control (1/3 compost + 1/3 sand + 1/3 red soil). Considering the cost of vermicompost used, the treatments with 10 per cent vermicompost showed higher benefit-cost ratio followed by 20 per cent, 30 per cent and 40 per cent vermicompost treatments. Though the treatments with 20 per cent vermicompost showed slightly lesser benefit-cost ratio, it performed better with respect to mulberry growth, yield and biochemical parameters compared to 10 per cent vermicompost and control.	Comment by User: Avoid redundancy. The first two sentences are nearly identical. Combine them for conciseness	Comment by User: revise to:
“Although the 20% vermicompost treatment had a lower benefit-cost ratio, it showed superior performance in growth, yield, and biochemical parameters compared to 10% vermicompost and control.”
	Comment by User: enefit-cost ratio was highest at 10% vermicompost despite better growth at 20%, which is a key trade-off.
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INTRODUCTION
Sericulture is being practiced from ancient times as agro-based cottage industry and one of India's most labour- intensive industries. Asia is the world's number one producer of silk with 95 per cent of the global output. Even though there are 40 countries producing silk around the world, the maximum production is from China and India. Next to China, India stands in the second position for mulberry raw silk. 	Comment by User: The flow can be improved by organizing content into logical subsections:
(1) Sericulture and mulberry importance,
(2) Propagation methods,
(3) Role of growing media,
(4) Vermicompost as a sustainable input.	Comment by User: Why is this study needed? For example:
“Despite the known benefits of vermicompost, optimal proportions for mulberry sapling production under nursery conditions remain unclear, especially in relation to nutrient content and economic viability.”
Mulberry a hardy and perennial plant has short proliferation period, fast growth rate and plant adapts itself to varied environmental conditions like tropical, subtropical and temperate regions. Mulberry (Morus alba L.) a commercial crop that is food for silkworm                   (Bombyx mori L.). Soil and climatic condition in which mulberry is grown influences the quality of mulberry, which in return decides the quantitative and qualitative feature of cocoon yield. Mulberry being a vegetatively propagated perennial crop; initial establishment is of prime importance. Vegetative propagation of mulberry by stem cuttings raised in the nurseries or by direct planting in the field is commonly practiced. The world’s most common mulberry application is use of its leaves for the domestication of silkworms. 
In commercial cultivation, mulberry garden is established from stem cuttings. Planting of saplings initially in the mulberry garden has many advantages compared to direct planting of mulberry cuttings. Saplings are rooted cuttings that are used as planting material, which establishes more success. Realizing the importance there is a lot of demand for mulberry saplings and more number of farmers are opting for mulberry saplings, therefore there is a lot of scope to take up mulberry sapling production as an income generating activity. To improve the rooting ability, success per cent and for proper growth and establishment of the plants, the rooting substrate in which it is grown plays a very important role. The type of media used has significant influence on the vegetative growth and root establishment of cuttings.
Growing media also referred as “substrate” or “potting soil”, is a material other than soil in which plants are grown. Growing media consist of mixtures of components that provide water, air, nutrients and support to plants. The media provides support to the plant, while the nutrients are provided by added fertilizers. Water and air are provided by pore spaces in the media.
Growing media differs based on the environment and specific uses. Examples of different types could include clay pellets, rockwool cubes, vermiculite, peat moss, perlite. The growing medium ensures that the plant can healthily grow by providing it with a range of essential elements as follows;
· an optimum rooting environment for physical stability
· storage of air for the roots
· water absorption and retention – availability of water when required by plants 
· supply of nutrients for the roots
Varied growing media commonly used for growing plants are peat moss, sphagnum moss, sawdust, coir pith, cocopeat, poultry manure, farm yard manure (FYM), vermicompost, etc​. Hartman and Kester (1997) quoted that “there is no ideal rooting medium for cuttings because the requirements depend on the plant species, type of cuttings, season and propagation system” 
Abbasi and Ramasamy (1999) quoted that “amongst organic manures vermicompost is becoming popular because it is eco-friendly and favourite soil conditioner. Vermicompost has additional attributes of providing enzymes and hormones which stimulate plant growth” 
Vermicompost is rich in nutrient, microbiologically active amendment which is obtained from the interaction between microorganisms and earthworms in the breakdown of organic matter (Domínguez and Edwards, 2004).
Vermicomposting is a simple biotechnological process of composting in which certain species of earthworms are used to enhance the process of waste conversion and produce a better nutrient rich end product. 
The vermicomposting process increases microbial population and their activity largely. Hence, vermicompost can be considered as the ultimate source of plant growth regulators -by interaction between microorganisms and earthworms, these will contribute significantly for the enhancement of yield. The first suggestion that earthworms can produce plant growth regulators was given by Gavrilov (1963).
	With this background this study was undertaken to know the effect of varied proportions of vermicompost on major nutrient contents of V-1, S-36 and S-13 mulberry saplings and to work out the economics in raising mulberry saplings on different proportions of vermicompost with the following objectives.
a. To study the growth and yield parameters of mulberry saplings in relation to different proportions of vermicompost
b. To analyze the biochemical parameters of mulberry leaf
c. To work out the Benefit-Cost ratio 

MATERIAL AND METHODS
A pot experiment was conducted with reference to the topic “Influence of varied proportions of vermicompost on major nutrients (N, P, K) and Economics of raising of mulberry saplings” during 2021-2022, at the Department of Sericulture, University of Agricultural Sciences, Gandhi Krishi Vignana Kendra, Bengaluru. 
The details of the material used and methodologies adopted during the study are discussed below.
A. Experiment details
The present study was undertaken to demonstrate the effect of different proportions of vermicompost on growth parameters of mulberry cuttings of V-1, S-36 and S-13 mulberry varieties.
B. Material
Filling of polythene bags
Fifteen polythene bags were taken for each replication in the treatments. Two small holes were made at the base of each bag, for proper drainage after which the bags were filled with as per treatments with varied proportions of vermicompost mixed with sand and soil and kept replication-wise for further planting of mulberry cuttings. 
Source and preparation of cuttings
The cuttings of selected mulberry varieties viz., V-1, S-36, and S-13 were prepared from 8-month-old branches of the existing mulberry garden at the department of sericulture. Cuttings were prepared an hour before planting by giving a straight cut on the distal ends. All the cuttings were showered thoroughly with water to prevent drying of cuttings just before planting in to the bags containing different proportions of vermicompost (10 %, 20 %, 30 % and 40 %).


	Treatments
	Treatment details

	T1
	10 % vermicompost + 90 % soil* for V-1

	T2
	20 % vermicompost + 80 % soil* for V-1

	T3
	30 % vermicompost + 70 % soil* for V-1

	T4
	40 % vermicompost + 60 % soil* for V-1

	T5
	Control (1/3 compost + 1/3 sand + 1/3 red soil) V-1

	T6
	10 % vermicompost + 90 % soil* for S-36

	T7
	20 % vermicompost + 80 % soil* for S-36

	T8
	30 % vermicompost + 70 % soil* for S-36

	T9
	40 % vermicompost + 60 % soil* for S-36

	T10
	Control (1/3 compost + 1/3 sand + 1/3 red soil) S-36

	T11
	10 % vermicompost + 90 % soil* for S-13

	T12
	20 % vermicompost + 80 % soil* for S-13

	T13
	30 % vermicompost + 70 % soil* for S-13

	T14
	40 % vermicompost + 60 % soil* for S-13

	T15
	Control (1/3 compost + 1/3 sand + 1/3 red soil) S-13


List 1.  Different treatment details
*- Sand + Red soil
Preparation of potting media 
The potting media was prepared by mixing combinations of different proportions of vermicompost with the required quantity of soil and filled into polythene bags measuring             14.5 × 5.0 cm.
Vermicompost: Vermicompost was procured from the Gandhi Krishi Vignana Kendra, Zonal Agricultural Research Station (ZARS) vermicompost sale unit.
Methods
	Commencement of experiment
	May 2022 – August 2022

	No. of treatments
	15

	No. of replications
	3

	No. of cuttings per replications
	15

	Design
	CRD (Completely Randomized Design)

	Crop
	Mulberry

	Variety
	V-1, S-36 and S-13

	Poly bag size
	14.5 ×5.0 cm

	Location
	Department of Sericulture, GKVK, Bengaluru


List 2. Details of the experiment
Planting and after care
	Each treatment consists of 15 polythene bags with V-1, S-36 and S-13 mulberry cuttings replicated three times and the mixture of the different proportions of vermicompost and soil was filled in polythene bags of half kilogram leaving one-inch gap at the top. Cuttings were planted in the bags measuring 14.5 ×5.0 cm. One cutting was planted in each polythene bag. After planting of cuttings, a fine spray of water was given with the help of rose water can in such a way that water soaked to the bottom of polythene bags. Later irrigation was given at regular intervals of three to four days.

Weeding
	Weeds were completely removed as soon as they appeared in polythene bags. Weeding was done manually and polythene bags were kept clean by uprooting the weeds at regular intervals.
C. Observations recorded:
Nutrient contents of Mulberry Saplings
	The powdered leaf samples (1 g) were treated with 10 ml of concentrated HNO3 and kept overnight for pre-digestion. Then the samples were digested with 10 ml of the di-acid mixture (9:4 ratio of HNO3 and HClO4) until the snow-white residue remained. The residue was cooled and diluted to 100 ml using distilled water, filtered and used to analyse all the elements except nitrogen.
Total nitrogen
	The nitrogen percentage in the leaf samples was determined by the Kjeldahl digestion-distillation method. The plant sample (1g) was digested in a digestion flask using the digestion mixture and sulphuric acid. After complete digestion, the digested material was distilled in an alkaline medium and the liberated ammonia was trapped in a 2 per cent boric acid solution containing mixed indicator. The trapped ammonia was titrated against standard sulphuric acid (Piper, 1966). 
                                    TV × Normality of acid × 0.014 × Volume of digested sample
         Nitrogen (%) = 							                             × 100
				                  Weight of the sample × aliquot taken
where,
	TV – Titration value
Total phosphorus
	Phosphorus content in the di-acid digested extract was estimated by the vanadomolybdo-phosphoric yellow colour method in nitric acid medium and the colour intensity was measured at 420 nm wavelength as described by Piper (1966).
Total potassium
	Potassium in the plant sample was determined by atomizing the diluted di-acid extract in a flame photometer as outlined by Piper (1966).

Economics of raising mulberry saplings
	The cost of raising mulberry saplings using different proportions of vermicompost was calculated by considering the inputs like irrigation, labour, polythene covers, media. Cost of cultivation, gross income, net returns was worked out for each treatment separately and benefit cost ratio (BCR) was calculated by considering prevailing ratio in the market.
                        Net returns (Rs) = Gross returns – Total expenditure
                                                                               Gross returns 
			Benefit - Cost ratio (BCR) = 		                         
						                Total expenditure

D. Statistical analysis 
The data recorded on various parameters were subjected to fisher’s method of Analysis of variance (ANOVA) and interpreted according to Gomez and Gomez (1984). The level of significance used in F and t- tests was P=0.05 for CRD. The critical difference (CD) values were computed where F- test was found significant.

RESULTS AND DISCUSSION	Comment by User: Clearly state that it is a factorial CRD (3 varieties × 5 treatments), not just CRD, to reflect the structure.
Polythene bags: Specify the material thickness (e.g., 200 gauge) if available, as it affects root development.
Cuttings: Mention the length and diameter of cuttings, as these influence rooting and growth. This is a standard detail missing.
Irrigation: “Every 3–4 days” is unclear. Specify volume or method (e.g., 100 mL per bag) for reproducibility.
Statistical Analysis: Mention software used (e.g., R, SPSS, or OPSTAT). Also, clarify whether data were tested for normality and homogeneity of variance before ANOVA.
Analytical Methods: The nutrient analysis procedures are well-cited (Piper, 1966), but specify if triplicates were used for lab analysis.

A. Effect of varied proportions of vermicompost on major nutrient contents of  
     mulberry saplings   
Nitrogen (%)
The treatments with 20 per cent vermicompost (3.18, 3.12 and 2.92 %), 30 per cent vermicompost (3.25, 3.24 and 3.10 %) and 40 per cent vermicompost (3.28, 3.28 and 3.15 %) were statistically on par with each other in all three varieties viz., V-1, S-36 and S-13 in terms of nitrogen content in mulberry leaves, followed by treatments with 10 per cent vermicompost (3.09, 2.98 and 2.65 %). Nitrogen content was lower (2.96, 2.93 and 2.62 %) in control               (1/3 compost + 1/3 sand + 1/3 red soil) in all three varieties viz., V-1, S-36 and S-13.
This is in conformation with Kale et al. (1992) who reported that increase in nitrogen content is due to release of growth substances like gibberellins, cytokinins and auxins as result of metabolic activities of microbes harboured in the vermicompost. 

Phosphorus (%)
In terms of phosphorus content in mulberry leaves, there was no significant difference between treatments with 20 per cent vermicompost (0.71, 0.69 and 0.66 %), 30 per cent vermicompost (0.72, 0.70 and 0.69 %) and 40 per cent vermicompost (0.74, 0.73 and 0.71 %) in all three varieties of mulberry viz., V-1, S-36 and S-13 followed by treatments with                   10 per cent vermicompost (0.69, 0.67 and 0.65 %). It was lower (0.68, 0.66 and 0.62 %) in control (1/3 compost + 1/3 sand + 1/3 red soil) in all three varieties viz., V-1, S-36 and S-13.
	The present results are on par with the findings of Rashmi et al. (2009) who recorded 0.69 per cent of phosphorus in treatment with 100 per cent recommended N through vermicompost and remaining P and K through fertilizer. 
Potassium (%)
Potassium content was statistically on par in treatments with 20 per cent vermicompost (2.59, 2.58 and 2.55 %), 30 per cent vermicompost (2.60, 2.60 and 2.57) and 40 per cent vermicompost treatments (2.62, 2.61 and 2.58 %) in all three varieties of mulberry viz., V-1,   S-36 and S-13 followed by treatments with 10 per cent vermicompost (2.57, 2.57 and 2.52 %). It was significantly least (2.57, 2.56 and 2.51 %) in control (1/3 compost + 1/3 sand + 1/3 red soil) in all three varieties viz., V-1, S-36 and S-13.
Significant increase in nutrient content of leaves is attributed to inherent potentiality and uptake due to application of vermicompost. The increased NPK contents of leaves in vermicompost treated plants could be attributed to the higher uptake of nutrients. Similar observations were made by George and Pillai (1996) in Guinea grass.
Vermicompost can be effectively used as source of organic manure for quality mulberry leaf production. The leaf quality parameters were significantly superior when 50 per cent of the recommended N was supplied through vermicompost (Sannappa et al., 2005).







Table 1: Effect of different proportions of vermicompost on major nutrients content of mulberry
	Treatments
	Nitrogen
(%)
	Phosphorus
(%)
	Potassium
(%)

	T1 = 10 % vermicompost + 90 % soil* for V-1
	3.09
	0.69
	2.57

	T2 = 20 % vermicompost + 80 % soil* for V-1
	3.18
	0.71
	2.59

	T3 = 30 % vermicompost + 70 % soil* for V-1
	3.25
	0.72
	2.60

	T4 = 40 % vermicompost + 60 % soil* for V-1
	3.28
	0.74
	2.62

	T5 = Control (1/3 compost + 1/3 sand + 1/3 red soil) V-1
	2.96
	0.68
	2.57

	T6 = 10 % vermicompost + 90 % soil* for S-36
	2.98
	0.67
	2.57

	T7 = 20 % vermicompost + 80 % soil* for S-36
	3.12
	0.69
	2.58

	T8 = 30 % vermicompost + 70 % soil* for S-36
	3.24
	0.70
	2.60

	T9 = 40 % vermicompost + 60 % soil* for S-36
	3.28
	0.73
	2.61

	T10 = Control (1/3 compost + 1/3 sand + 1/3 red soil) S-36
	2.93
	0.66
	2.56

	T11 = 10 % vermicompost + 90 % soil* for S-13
	2.65
	0.65
	2.52

	T12 = 20 % vermicompost + 80 % soil* for S-13
	2.92
	0.66
	2.55

	T13 = 30 % vermicompost + 70 % soil* for S-13
	3.10
	0.69
	2.57

	T14 = 40 % vermicompost + 60 % soil* for S-13
	3.15
	0.71
	2.58

	T15 = Control (1/3 compost + 1/3 sand + 1/3 red soil) S-13
	2.62
	0.62
	2.51

	F-test
	**
	**
	**

	SEm±
	0.064
	0.0143
	0.0536

	CD @ 5%
	0.184
	0.0414
	0.1547


** Significant at 5%, DAP- days after planting, * Sand + Red soil (Equal proportion)
Fig. 1: Effect of different proportions of vermicompost on major nutrients content of mulberry
B. Economics of raising mulberry saplings on different proportions of vermicompost 
Considering the gross income and cost of cultivation, net income was worked out for raising saplings (Table 2, Appendix II). The benefit-cost ratio (B:C) was worked out by considering gross returns and cost of cultivation. The highest cost of raising mulberry saplings was noticed with cuttings planted in the treatments having 40 per cent of vermicompost                 (6.51 lakh). The maximum net return was obtained with treatment combinations of 10 per cent vermicompost and soil (3.58, 3.46 and 3.55 lakhs) followed by control treatment of all three varieties viz., V-1, S-36 and S-13 and minimum net returns was recorded in the treatments having 40 per cent of vermicompost. 
[bookmark: _Hlk117245150]The highest benefit-cost ratio was noticed in treatment combination of 10 per cent vermicompost and soil (1.95, 1.92 and 1.94) followed by control treatment in all three varieties viz., V-1, S-36 and S-13 (1.67, 1.65 and 1.69). Lowest benefit: cost ratio was recorded in in the treatments having 40 per cent of vermicompost (1.17, 1.14 and 1.16). 




Table 2: Effect of varied proportions of vermicompost on economics of raising  
                 mulberry saplings per acre
	Treatments

	Total cost
(X+Y)
(Rs.)
	Survival
percentage
	Number
of plants
survived
	Gross
returns
(Rs.)
	Net
returns
(Rs.)
	Benefit Cost (B:C)
ratio

	T1
	375250
	91.66
	146656
	733280
	358030 
	1.95

	T2
	467250
	93.00
	148800
	744000
	276750
	1.59

	T3
	559250
	94.00
	150400
	752000
	192750
	1.34

	T4
	651250
	95.66
	153056
	765280
	114030
	1.17

	T5
	432850
	90.55
	144880
	724400
	291550
	1.67

	T6
	375250
	90.22
	144352
	721760
	346510
	1.92

	T7
	467250
	91.66
	146656
	733280
	266030
	1.56

	T8
	559250
	92.01
	147216
	736080
	176830
	1.31

	T9
	651250
	93.11
	148976
	744880
	93630 
	1.14

	T10
	432850
	89.33
	142928
	714640
	281760
	1.65

	T11
	375250
	91.34
	146144
	730720
	355470
	1.94

	T12
	467250
	92.55
	148080
	740400
	273150
	1.58

	T13
	559250
	93.66
	149856
	749280
	190030
	1.34

	T14
	651250
	94.55
	151280
	756400
	105150
	1.16

	T15
	432850
	91.55
	146480
	732400
	299550
	1.69

	F-test
	**
	**
	**
	**
	**
	**

	SEm±
	10546.39
	0.546
	3075.47
	15377.37
	5342.67
	0.032

	CD @ 5%
	30460.19
	1.579
	8882.61
	44413.05
	15430.75
	0.094


** Significant at 5%, DAP- days after planting, * Sand + Red soil (Equal proportion)
The present results depict that benefit-cost ratio of mulberry saplings depends on number of saplings survived, cost and quantity of vermicompost used. Even though the   benefit-cost ratio was little less in treatment combination of 20 per cent vermicompost and soil         (1.59, 1.56 and 1.58) but it performed better in terms of growth, yield and biochemical parameters of mulberry leaves compared to 10 per cent vermicompost and control (1/3 compost + 1/3 sand + 1/3 red soil). As the quantity of media used increases, cost of rooting media also increases in each treatment, which results in increased cost of raising mulberry saplings. But, using vermicompost as a component in rooting media resulted in significantly better shoot and root parameters, survivability, quality parameters and faster growth and development of saplings.

CONCLUSION
The present study has revealed that 20 per cent vermicompost, 30 per cent vermicompost and 40 per cent vermicompost have performed better with respect to major nutrient contents (N, P, K) compared to control (1/3 compost + 1/3 sand + 1/3 red soil). It can be concluded that the best treatment combination is 20 per cent vermicompost usage because it is statistically on par with 30 per cent vermicompost and 40 per cent vermicompost and also economically viable as rooting media	Comment by User: Be more specific. Instead of “best treatment combination is 20 per cent vermicompost,” say:
“A 20% vermicompost mix is recommended for mulberry sapling production, as it provides nutrient levels comparable to higher doses (30–40%) while maintaining a favorable benefit-cost ratio.”
Link conclusion to practical application: e.g., “This proportion can be adopted by nurseries for cost-effective and sustainable sapling production.”
Avoid introducing new ideas (e.g., “vigorous growth” is fine, but don’t add unmeasured traits).

FUTURE SCOPE
Since the current study has revealed that 20 percent vermicompost as a component of rooting media is good enough in terms of overall performance of mulberry saplings and economics it can be extended to the field in future for economical and vigorous mulberry sapling production.
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ANNEXURE I
General nursery input cost of mulberry saplings production per one acre
	Particulars
	Unit required
	Cost / unit (Rs)
	Total cost (Rs)

	A. Fixed cost

	Rental value of land 
	1 acre
	29,500
	29,500

	Depreciation of equipment’s and tools 
	
	
	250

	B. Variable cost

	Polythene bags
	1,60,000
	Rs 0.75/bag
	1,20,000

	Labour
a) Mixing of rooting media
b) Preparation of cuttings and planting
c) weeding
d) Irrigation cost
	364 MD @ 250 
	250/ MD
	91,000

	Miscellaneous 
	
	
	2,500

	Grand total A+B 
	
	
	(X) 2,43,250

	Total cost of production excluding cost 
of rooting substrate 
	
	
	2,43,250


MD-Man Days             * Average selling price per sapling Rs.5









ANNEXURE II
Economics of raising mulberry saplings on different proportions of vermicompost
	Treatments
	Amount of media (kg)/ bag 
	Amount of media per one acre in MT
	Rate of media (Rs/kg)
	Cost of media (Rs/kg)
	Total cost of media (Y)
	X+Y
	Cost of production per saplings in Rs. 

	T1 = 10 % vermicompost + 90 % soil* for V-1
	0.05 + 0.45
	0.8 + 72
	12 +0.5
	96000 + 36000
	132000
	375250
	2.35

	T2 = 20 % vermicompost + 80 % soil* for V-1
	0.10 + 0.40
	16 + 64
	12 +0.5
	192000 + 32000
	224000
	467250
	2.92

	T3 = 30 % vermicompost + 70 % soil* for V-1
	0.15 + 0.35
	24 + 56
	12 +0.5
	288000 + 28000
	316000
	559250
	3.50

	T4 = 40 % vermicompost + 60 % soil* for V-1
	0.20 + 0.30
	32 + 48
	12 +0.5
	384000 + 24000
	408000
	651250
	4.07

	T5 = Control (1/3 compost + 1/3 sand + 1/3 red soil) V-1
	0.17 + 0.34
	27.2 + 52.8
	6+0.5
	163200 + 26400
	189600
	432850
	2.71

	T6 = 10 % vermicompost + 90 % soil* for S-36
	0.05 + 0.45
	0.8 + 72
	12 +0.5
	96000 + 36000
	132000
	375250
	2.35

	T7 = 20 % vermicompost + 80 % soil* for S-36
	0.10 + 0.40
	16 + 64
	12 +0.5
	192000 + 32000
	224000
	467250
	2.92

	T8 = 30 % vermicompost + 70 % soil* for S-36
	0.15 + 0.35
	24 + 56
	12 +0.5
	288000 + 28000
	316000
	559250
	3.50

	T9 = 40 % vermicompost + 60 % soil* for S-36
	0.20 + 0.30
	32 + 48
	12 +0.5
	384000 + 24000
	408000
	651250
	4.07

	T10 = Control (1/3 compost + 1/3 sand + 1/3 red soil) S-36
	0.17 + 0.34
	27.2 + 52.8
	6+0.5
	163200 + 26400
	189600
	432850
	2.71

	T11 = 10 % vermicompost + 90 % soil* for S-13
	0.05 + 0.45
	0.8 + 72
	12 +0.5
	96000 + 36000
	132000
	375250
	2.35

	T12 = 20 % vermicompost + 80 % soil* for S-13
	0.10 + 0.40
	16 + 64
	12 +0.5
	192000 + 32000
	224000
	467250
	2.92

	T13 = 30 % vermicompost + 70 % soil* for S-13
	0.15 + 0.35
	24 + 56
	12 +0.5
	288000 + 28000
	316000
	559250
	3.50

	T14 = 40 % vermicompost + 60 % soil* for S-13
	0.20 + 0.30
	32 + 48
	12 +0.5
	384000 + 24000
	408000
	651250
	4.07

	T15 = Control (1/3 compost + 1/3 sand + 1/3 red soil) S-13
	0.17 + 0.34
	27.2 + 52.8
	6+0.5
	163200 + 26400
	189600
	432850
	2.71



Nitrogen	3.09	3.1799999999999997	3.25	3.28	2.9600000000000004	2.9800000000000004	3.1199999999999997	3.25	3.28	2.93	2.65	2.92	3.1	3.15	2.6199999999999997	Phosphorous	0.69	0.71	0.72000000000000008	0.7400000000000001	0.68	0.67	0.69	0.70000000000000007	0.73	0.66	0.65	0.66	0.69	0.71	0.62	Potassium	2.57	2.59	2.6	2.6199999999999997	2.57	2.57	2.58	2.6	2.61	2.56	2.52	2.5499999999999994	2.57	2.58	2.5099999999999998	Treatments

%
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