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Abstract 

The experiment was initiated from 2023-24 to study the “Impact of composts on physical and chemical 

properties of vertisols under rainfed Bt. cotton” at Research Field of Department of Soil Science, Dr. 

Panjabrao Deshmukh Krishi Vidhyapeeth, Akola, Maharashtra. There were eight treatments viz. T1- 

Absolute control, T2-10 t ha-1 FYM (University Recommended Dose), T3-75% RDN through VNIT 

compost, T4-75% RDN through Vermicompost, T5-75% RDN through PDKV phospho-compost, T6-

100% RDN through VNIT compost, T7-100% RDN through Vermicompost and T8-100% RDN 

through phospho-compost replicated three times in Randomized Block Design. The results after 1st year 

of organic Bt. cotton experimentation, application of 100% RDN through phosphocompost revealed 

significant improvement in physical properties viz., BD, HC and MWD of the Vertisols, whereas in 

case of physic-chemical properties improvement in pH, EC and organic carbon content of the soil was 

non-significant. However, the significant improvement in residual available N, P and K content in soils 

was observed under 10 tha-1 FYM application treatment. The available S content was significantly 

highest in PDKV phosphocompost treatment. 

 
Keywords: FYM, phosphocompost, vermicompost, soil physical, chemical properties, Bt. rainfed 

cotton, vertisol 

 

Introduction 

Cotton (Gossypium hirsutum L.) is a natural fiber crop that is derived from the Arabic word 

“quotn”. The Gossypium genus, was also derived from the Arabic word “goz”, meaning a 

soft substance. Cotton is an unique natural fiber crop in the world. Apart from its fiber, 

cotton is an important source of vegetable oil used for the preparation of soup, medicine, 

cosmetics, and animal feed. The cottonseed is rich in both oil (18-24%) and protein (20-

40%), and thus leftover cake is often used as concentrate feed for cattle.  

India accounts for around 25% of the total global cotton production and is one of the most 

important commercial crops cultivated in the country and it plays an important role in the 

textile industry. Due to its economic importance in India, it is also referred to as "White-

Gold". It is a means of livelihood for millions of farmers and those concerned with its trade, 

processing, manufacturing, and other allied industries. 

Nine significant cotton-growing states in India make up the majority of the country's cotton 

production which includes Gujarat, Maharashtra, Madhya Pradesh, Telangana, Andhra 

Pradesh, and Karnataka. 

The soil moisture and fertility of soils is very important under cultivation of rainfed crop, like 

cotton. It was observed that organic sources such as FYM, vermincompost, phosphocompost 

etc. improve the physical and chemical properties of soils. Organic sources are also very 

much important in increasing the microbial activity in the soil, improving soil health as well 

as the productivity of crop and also help to increase the nutrient content of soil. 

Farmyard manure provides essential plant nutrients including micronutrients and it also 

improves soil physical, chemical and biological environment of soil for favourable crop 

growth and yield. It is also known to accelerate the respiratory process that increase cell 

permeability and hormonal growth action or by combination of all these processes (Ismail et 

al., 1998) [12]. Farm Yard Manure (FYM) increases organic carbon content in the soil and 

improves soil physical properties (Manchala et al., 2017) [26]. Similarly, vermicompost is an 

excellent source of nutrients for crops and helps to convert organic waste into rich humus.  

International  Journal  of  Advanced Biochemistry Research 2024; SP-8(10):  1147-1153 

 

https://www.biochemjournal.com/
https://doi.org/10.33545/26174693.2024.v8.i10Sn.2674


 

~ 1148 ~ 

International Journal of Advanced Biochemistry Research  https://www.biochemjournal.com 

   
 
Vermicompost is a rich source of micro and macronutrient. 

The nutrients present in it are readily water soluble for the 

uptake of micro flora. Vermicompost, which is produced by 

earthworms, is a rich source of both micro and macro 

nutrients, vitamins, growth hormones and enzymes 

(Bhavalkar, 1991) [2]. 

 Phospho-compost or N-enriched phospho-compost 

technology has, thus, been developed using phosphate 

solubilizing microorganisms, namely, Aspergillus awamori, 

Pseudomonas straita and Bacillus megaterium, phosphate 

rock, pyrite and bio-solids to increase the manurial value as 

compared to ordinary FYM. VNIT compost could offer a 

solution to replenish soil nutrients and improve soil health, 

leading to increased agricultural productivity and 

sustainability. 

 

Materials and Methods 

A field experiment was conducted at the Research Farm 

Department of Soil Science, Dr. PDKV, Akola during kharif 

season of 2023-24. There were eight treatments replicated 

three times in Randomized Block Design viz. [T1- Absolute 

control, T2-10 t ha-1 FYM (University Recommended Dose 

of FYM), T3-75% RDN through VNIT compost (@4.5 t ha-

1), T4-75% RDN through Vermicompost (@7.5 t ha-1), T5-

75% RDN through PDKV phospho-compost (@5.6 t ha-1), 

T6-100% RDN through VNIT compost (@6 t ha-1), T7-100% 

RDN through Vermicompost (@10 t ha-1) and T8-100% 

RDN through phospho-compost (@7.5 t ha-1). The 

recommended dose of fertilizers to Bt. Cotton is 90:45:45 

N:P:K kg ha-1 and the doses of organic compost was given 

on the basis of nitrogen equivalent. All the composts 

samples utilized for the experiment were analysed by using 

standard methods and their nutritional content is presented 

in table 1. 

 
Table 1: Nutrient content (%) in organic sources used for the 

experimentation 
 

Sr. No. 
Name of organic 

source 

Nutrient content (%) 

N P K 

1. FYM 0.51 0.17 0.47 

2. Phosphocompost 1.20 1.85 0.65 

3. VNIT Compost 1.50 0.90 0.70 

4. Vermicompost 0.90 1.49 0.60 

 

Treatment wise soil samples were collected at 0-20 cm 

depth at harvesting of cotton crop. The air dried samples 

were carefully and gently ground with the wooden pestle to 

break soil lumps (clods) and were passed through sieve of 2 

mm diameter. The sieved samples were mixed thoroughly 

and stored in polythene bags, properly labelled and 

preserved for subsequent analysis. For mean weight 

diameter, 8 mm size aggregates were retained on the sieve 

and used. For analysis of organic carbon, the soil samples 

were passed thorough 0.5 mm sieve. 

Bulk Density was determined by clod coating method 

(Jackson, 1973) [13]. Hydraulic conductivity was determined 

by constant head method (Klute and Dirksen, 1986). Mean 

wet diameter was determined by aggregate stability method 

by Yoder (1936) [35]. The hydrogen ion activity expressed as 

pH was measured with pH meter using 1:2.5 soil water 

suspensions (Jackson, 1973) [13]. The clear supernatant 

extract obtained from suspension used for pH was taken for 

EC measurements (Jackson, 1973) [13]. To determine the 

organic carbon content of soil, the wet oxidation method as 

given by Nelson and Sommers (1982) [29] was followed. 

The data was subjected to Analysis of Variance (ANOVA) 

in Randomized Block Design with 8 treatments and 3 

replications as per standard statistical method and standard 

error was used to calculate Critical Difference to know the 

significant different among treatments and mean were 

separated by using F test (Panse and Sukhatme, 1985) [31]. 

 

Results and Discussion  

Influence of organic nutrient sources to rainfed Bt. 

cotton on physical properties of Vertisols. 

Bulk Density of soils 

The data regarding the bulk density of soils is presented in a 

table 2 and depicted in Figure 1 under different organic 

treatments. The bulk density of soil under organic 

treatments ranged from 1.54 to 1.42 Mg m-3. A significant 

influence on the bulk density of soils was observed under 

different organic sources over the control. As the doses of 

well-decomposed organic increases, there was a reduction in 

the bulk density of the soil. The treatment receiving 100% 

RDN through Phospho-compost recorded the lowest bulk 

density of 1.42 Mg m-3, which was statistically at par to all 

other organic treatments. The highest bulk density of 1.54 

Mg m-3 of Vertisols was observed in the absolute control 

treatment. Similar findings were also observed by Marathe 

and Bharambe (2005) [27], Katkar et al., (2007) [16] and Khan 

et al., (2010) [18].  

 

Hydraulic Conductivity of soils 

Data regarding the saturated hydraulic conductivity of 

experimental soils after the cotton crop harvest is presented 

in Table 2. The hydraulic conductivity of the soil showed 

significant differences under various organic treatments 

compared to the control. The data shows that after the crop 

harvest, the hydraulic conductivity of the surface soil ranged 

from 0.85 to 1.27 cm hr-1. The treatment which received 

100% RDN through Phospho-compost showed the highest 

hydraulic conductivity (1.27 cm hr-1) followed by 10 t ha-1 

FYM and 75% RDN through PDKV Phospho-compost 

(1.26 cm hr-1), while the absolute control had the lowest 

hydraulic conductivity (0.85 cm hr-1). All organic treatments 

were at par with each other record of improvement in H.C. 

Similar findings were reported by Khan et al., (2010) [18] and 

Khuspure et al., (2018) [19]. 

 

Mean Weight Diameter of soils 

The data presented in the table 2 and depicted in the fig. 2 

show a significant influence of various organic sources on 

the mean weight diameter (MWD) after the harvest of 

cotton crop. The MWD of surface soils varied from 0.72 to 

0.76 mm. The incorporation of FYM @ 10 t ha-1, 75% RDN 

through Vermicompost compost and 100% RDN through 

phosphocompost showed significantly highest MWD of 

vertisols over the VNIT compost and control treatment. The 

lowest MWD of 0.72 mm was observed in the absolute 

control treatment. Similar findings were reported by Brar et 

al., (2015) [4], Khuspure et al., (2018) [19] and Sapkal et al., 

(2019) [33]. 
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 Table 2: Influence of different compost treatments on physical properties of soil after harvest of rainfed Bt. cotton crop 

 

Treatments 
BD 

(Mg m-3) 

HC 

(cm hr-1) 

MWD 

(mm) 

T1- Absolute Control 1.54 0.85 0.72 

T2-10t ha-1 FYM (Recommended Dose of FYM) 1.42 1.26 0.76 

T3- 75% RDN through VNIT compost 1.45 1.22 0.73 

T4- 75% RDN through Vermicompost 1.44 1.25 0.76 

T5- 75% RDN through PDKV Phosphocompost 1.44 1.26 0.75 

T6- 100% RDN through VNIT compost 1.44 1.25 0.73 

T7-100% RDN through Vermicompost compost 1.43 1.25 0.75 

T8-100% RDN through Phospho-compost 1.42 1.27 0.76 

SE(m)+ 0.026 0.02 0.007 

CD at 5% 0.081 0.064 0.017 

 

 
 

Fig 1: Bulk Density of soil as influence by various organic sources 
 

 
 

Fig 2: MWD of soil as influence by different compost sources 

 

Influence of organic nutrient sources to rainfed Bt. 

cotton on chemical properties in Vertisols 

Organic manures after their addition to soil undergo 

decomposition, during such biological degradation, organic 

acids are formed which held to lower down the soil pH and 

EC and organics like composts and FYM add the carbon 

source to soil hence increases the organic carbon levels in 

soils. 

The pH, electrical conductivity, and organic carbon status of 

the soils were analyzed after the harvest Bt. cotton. The data 
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is presented in the table 3. The influence of organic sources 

on the pH, electrical conductivity, and organic carbon 

content in Vertisols was non-significant. 

 

Soil pH and Electrical Conductivity 
The pH of the experimental soil was ranged from 8.10 to 

8.17, and EC was ranged from 0.17 to 0.20 dSm-1. The 

highest pH and EC values were observed in the absolute 

control treatment i.e. no addition of any organic matter and 

were found to decreases as the doses of organic nutrient 

sources increases. A slight change in pH was noted with the 

application of organic sources might be due to first year of 

organic experimentation. The lowest values of pH and EC 

were observed in the treatment that received well-

decomposed FYM @ 10 t ha-1, which were pH 8.10 and EC 

0.17 dSm-1, respectively. These findings are consistent with 

the results obtained by Dsouza A. et al., (2018) [6] and Ojha 

et al., (2014) [30] reported a decrease in pH due to different 

organic sources and doses, including FYM. Similar results 

were also reported by Khuspure et al., (2018) [19]. 

Higher value of EC was also for the FYM @ 10 t ha-1 

treatment, furthermore Halemani et al., (2004) [10] observed 

that the application of 50% compost showed the lowest EC 

compared to other treatments. Furthermore, Dsouza A. et 

al., (2018) [6] reported that there were non-significant 

changes in EC of the soils due to organic ammendments. 

Also Khuspure et al., (2019) [14] reported that the highest pH 

and EC values were found in the absolute control and it was 

decrease as the doses of organic nutrient sources increases. 

 

Soil organic carbon content 

After first year of organic cotton experimentation the effect 

of different organic sources on organic carbon was also non-

significant. However, numerically hightest (5.8 g kg-1) 

organic carbon content in soil was observed in treatment 10 

t ha-1 FYM and 100% RDN through Phospho-compost 

application treatments. The lowest organic carbon value 5.4 

g kg-1 was observed in the absolute control treatment. These 

findings are in line with those of Ingle et al., (2019) [11]. 

 
Table 3: Influence of different compost treatments on pH, EC and OC content of soil after harvest of Bt. cotton 

 

Treatments pH (1: 2.5) EC (dSm-1) OC (g kg-1) 

T1- Absolute Control 8.17 0.20 5.4 

T2-10t ha-1 FYM (Recommended Dose of FYM) 8.10 0.17 5.8 

T3- 75% RDN through VNIT compost 8.14 0.18 5.5 

T4- 75% RDN through Vermicompost 8.15 0.18 5.6 

T5- 75% RDN through PDKV Phosphocompost 8.13 0.18 5.7 

T6- 100% RDN through VNIT compost 8.13 0.18 5.6 

T7-100% RDN through Vermicompost compost 8.13 0.17 5.7 

T8-100% RDN through Phospho-compost 8.12 0.17 5.8 

SE(m)+ 0.042 0.013 0.016 

CD at 5 % NS NS NS 

 

Influence of organic nutrient sources to rainfed Bt. 

cotton on fertility status of Vertisols 

The addition of different organic sources increases the 

availability of major nutrients in the soils and improves the 

fertility status. The impact of organic sources on available 

nitrogen, available phosphorus, available potassium and 

available sulphur was studied and presented in table 4 

below. 

 

Available Nitrogen 

Figure 3 shows the Significantly impact of different organic 

sources viz. FYM, vermicompost, VNIT compost, and 

phospho-compost on the available nitrogen in the soil after 

harvesting the rainfed Bt. cotton crop in Vertisols. The 

available nitrogen contain in soil was ranged from 185.80 to 

217.08 kg ha-1. 

The study found that, the amount of nitrogen in the soil 

increased as the doses of well-decomposed organic manure 

increases. The data revealed that, 10 t ha-1 application of 

FYM reported significantly highest available nitrogen 

content at 217.08 kg ha-1 in soil after harvest of Bt. cotton 

crop which is followed by 100% RDN through 

Vermicompost, 75% RDN through VNIT compost and 

100% RDN through phosphocompost. The lowest nitrogen 

content, 185.80 kg ha-1, was observed in the absolute 

control. 

The results are similar with the findings of Das et al., (2003) 
[5], reported that, soil available nitrogen increased from 167 

kg ha-1 to 240.7 kg ha-1 with the application of FYM 

compared to the control. Halemani et al., (2004) [10] also 

observed that applying FYM @ of 10 t ha-1 to cotton 

resulted in increased carbon content and soil available 

nitrogen (254.36 kg ha-1) compared to the control. Similar 

results were also reported by Liu et al., (2010) [24], and 

Shankar et al., (2012) [36]. Additionally, the findings of 

Karangami et al., (2017) [14], Gaddi et al., (2020) [8], 

Karikatti et al., (2020) [15], Reddy et al., (2019) [32], Kumar et 

al., (2020) [22], and Bose et al., (2021) [3] are consistent with 

the findings of our study. 

 

Available phosphorus  

The data about the soil available phosphorus is despite in the 

Figure 3. The data indicates that organic sources such as 

FYM, vermicompost, VNIT compost, and Phospho-compost 

have a significant impact on the available phosphorus 

content in the soil after harvest of Bt. cotton crop. 

The available P after the Bt. cotton harvest was significantly 

affected by various treatments. The results showed that the 

available phosphorus ranged from 12.43 to 17.71 kg ha-1. It 

was observed that the available P status of the soil increased 

with higher doses of well-decomposed organic manures. 

The treatment that received 100% recommended dose of 

nitrogen (RDN) through Phospho-compost recorded the 

highest available P at 17.71 kg ha-1. The treatment 75% 

RDN through PDKV phosphocompost and 10 t ha-1 FYM 

were at par with 100% RDN through phosphocompost. 

These results are consistent with the findings of Mali D.V. 

et al., (2020) [25], reported that the highest available P (16.14 

kg ha-1) was observed with the application of recommended 

dose of fertilizers (RDF) through farmyard manure (FYM) 
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along with the remaining P through phosphocompost. 

Similar results were also reported by Halemani et al., (2004) 

[10],  Liu et al., (2010) [24], and Shankar et al. (2012) [36]. 

 
Table 4: Influence of different compost treatments on nutrient status of soil after harvest of Bt. cotton crop 

 

Treatments 
Available Nutrient 

N (kg ha-1) P (kg ha-1) K (kg ha-1) S (mg kg-1) 

T1- Absolute Control 185.80 12.43 317.62 9.42 

T2-10t ha-1 FYM (Recommended Dose of FYM) 217.08 17.49 344.59 11.62 

T3- 75% RDN through VNIT compost 195.63 12.63 325.51 11.86 

T4- 75% RDN through Vermicompost compost 206.33 14.95 318.86 11.96 

T5- 75% RDN through PDKV Phosphocompost 195.50 17.60 330.09 12.10 

T6- 100% RDN through VNIT compost 197.27 14.71 327.87 12.12 

T7-100% RDN through Vermicompost 210.27 16.73 323.20 12.17 

T8-100% RDN through Phospho-compost 203.40 17.71 330.77 12.25 

SE(m)+ 1.86 0.16 13.86 0.01 

CD at 5 % 5.70 0.49 NS 0.03 

 

Available Potassium 

The data for soil potassium contain in soil is presented in 

Table 4 and in Fig. 3 showed the non-significant impact of 

various organic sources, viz. FYM, vermicompost, VNIT 

compost, and phospho-compost, on available potassium 

contain in soil after harvesting Bt. cotton. 

The available potassium content in the soil ranged from 

317.86 to 330.77 kg ha-1. Notably, the highest potassium 

content after harvesting of Bt. Cotton was observed in 100% 

RDN through phospho-compost (330.77 kg ha-1). The 

lowest potassium content was observed in absolute control 

treatment (317.62 kg ha-1).  

The similar result was also observed by Ingle et al., (2019) 

[11], the highest amount of available potassium in soil 

recorded in treatment 100% N-FYM +Compensation of P 

Phospho-compost 373.10 Kg ha-1 which was significant 

superior with followed by rest of all treatments. Similar 

results were also reported by Aladankatti et al., (2012) [1], 

Shankar et al., (2012) [36], and Liu et al., (2010) [24] and 

Halemani et al., (2004) [10].  

 

Available Sulphur 

The significant improvement in available sulphur content is 

illustrated in the figure 3. After the harvest of cotton, the 

available sulphur content in the soil ranges from 9.42 to 

12.25 mg kg-1. The significantly highest available sulphur 

contain (12.25 mg kg-1) was observed in 100% RDN 

through Phospho-compost which was followed by treatment 

100% RDN through Vermicompost compost (12.17 mg kg-

1). The lowest sulphur content (9.42 mg kg-1) was observed 

in Absolute Control. This increase may be attributed to the 

high sulphur content in the enriched compost. The addition 

of organic matter in the form of Phospho-compost, 

vermicompost, VNIT compost, and FYM likely contributed 

to the rise in sulphur content in various treatments. A similar 

increase in available sulphur after crop harvest was reported 

by Singh and Pramod (2011). 

 

 
 

Fig 3: Effect of different compost sources of nutrients on available nutrients in soil 
 

Conclusion 

After the first cycle of rainfed organic Bt. cotton 

experimentation, it can be concluded that the application of 

100% RDN through phosphocompost (@7.5 t ha-1) showed 

significant improvement on soil physical properties viz., 

BD, HC and MWD of the vertisol whereas improvement 

was non-significant as regards of soil pH, EC and OC 

content of the soils and available S content was significantly 

highest in phosphocompost treatment. . Whereas, residual 

content of available N, P and K in Vertisols was observed 

under the 10 tha-1 FYM application.  
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