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Abstract 

To study the effect of soil test crop response equation on soil properties and nutrient availability in cotton 

under rainfed cultivation was conducted at Integrated Farming Systems Research Field, Dr. Panjabrao 

Deshmukh Krishi Vidyapeeth, Akola, during kharif season 2016-17. The experiment was laid out in 

RBD with eight treatments replicated thrice. Organic sources used FYM, along with chemical fertilizers. 

The results shown that highest organic carbon content (4.75 g kg-1) lowest values of soil pH (7.81) and 

lowest values of EC (0.30 dSm-1) and Caco3 (6.30 %) as well as significantly highest available nitrogen 

(187.67 kg ha-1), phosphorus (24.20 kg ha-1), potassium (329.33 kg ha-1) were reported in the treatment of 

FYM @5 t ha-1 than other treatments. The experiment can be concluded that, application of chemical 

fertilizers along with FYM significantly improves the properties of soli and available of nutrients in 

Vertisols under rainfed cotton 
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Introduction 

Cotton (Gossypium sp.), most important fiber crop plays a dominant role in its agrarian and 

industrial economy. It is backbone of our textile industry, accounting for 70 per cent of total 

fiber consumption in textile sector, 11 per cent to industrial production, 14 per cent to the 

manufacturing sector, 4 per cent to the GDP and 38 per cent of the country export, fetching 

over Rs. 214918.45 crores. [1] 

In India it’s grown over an area of 116.14 lakh hectares with production of 334 lakh bales and  

productivity of 571 kg ha-1. Among the major state in India, Maharashtra having area of 41.46 

lakh hectare with production of 74 lakh bales and the productivity is 303 kg ha-1. Vidarbha 

which is famous specially for cotton crop which occupies area 14.9 production of 27.4 lakh 

bales and the productivity of 312 kg ha-1. It indicates that the productivity of cotton in 

Maharashtra is lower than the cotton productivity in Vidarbha (The cotton corp. of India ltd 

2013). 

Nutrient availability in the soil after the harvest of a crop is much influenced by the initial soil 

nutrient status, the amount of fertilizer nutrient added and the nature of the crop raise. In the 

recent years, the concept of integrated nutrient supply involving combining use of organic and 

chemical fertilizers is being developed. The use of adequate dose of organic manures coupled 

with chemical fertilizers will ensure optimum growth conditions under intensive cropping 

system using high yielding varieties. Besides N, P and K organic manures are the potential 

source of micro nutrients and their judicious application significantly enhances the micro-

nutrients [2]. The combined use of organic and inorganic fertilizers increases the physical 

condition of the soil more effectively than continuous addition of chemical fertilizers (N P K) 

alone [3]. 

The fertilizer consumption in India is grossly imbalanced since beginning. It is titled more 

towards Nitrogen followed by Phosphorus. Further the decontrol of the phosphatic and 

potassic fertilizers resulted in more than doubling the prices of phosphatic and potassic 

fertilizers. thus, the fertilizer consumption ratio of 4:2:1 implying thereby that farmers started 

adding more nitrogen and proportionately less phosphatic and potassic fertilizers. even till 

today, the situation is grim as far as fertilizers application by farmers is concerned.in many 

areas the imbalanced fertilization is the root cause for poor crop yields and soil fertility status,  
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in nutrient consumptions to prevent further deterioration in 

soil quality and to break the yield [4]. 

 

Material and methods 
The experiment was conducted during kharif season of 2016-

17 at Integrated Farming Systems Research Field, Dr. 

Panjabrao Deshmukh Krishi Vidyapeeth, and Akola. The soils 

of the experimental area were medium deep black, clay loam 

texture with typical swell-shrink, high water holding capacity. 

The initial soil data is presented in table 1 revealed that, the 

soil of the experimental field was clay loam in texture and 

slightly alkaline in reaction. The result of the chemical 

analysis indicated that, the soils have pH 7.84 with electrical 

conductivity 0.33 dSm-1 and organic carbon content was 4.6 g 

kg-1 calcium carbonate (6.75 %). The available nitrogen, 

potash and phosphorus content of soil were 164, 310 and 

14.20 kg ha-1 respectively. The treatment details are presented 

in Table no 2.  

 
Table1: Properties of experimental soil before start experiment 

 

Sr. No. Soil characteristics Values 

1 Soil order Vertisol 

2 Texture Clay loam 

3 pH (1: 2.5) 7.84 

4 EC (dSm-1) 0.33 

5 Organic carbon (g kg-1) 4.6 

6 Calcium carbonate (%) 6.75 

7 Available Nitrogen (kg ha-1) 164 

8 Available Phosphorus (kg ha-1) 14.20 

9 Available Potassium (kg ha-1) 310 

 
Table 2: Treatments Details 

 

S. No. Treatment 

1 T1- Absolute control 

2 T2- RDF (recommended dose of fertilizer) 

3 T3- Fertilizer Application as per soil test 

4 T4- Farmers practices 

5 T5- 12 q ha-1 target (without FYM) 

6 T6- 12 q ha-1 target (with FYM) 

7 T7- 15 q ha-1 target (without FYM) 

8 T8- 15 q ha-1 target (with FYM) 

  

Chemical used along with FYM for this experimentation. All 

the cultural and plant protection measures were adopted as 

and when required. 

The data obtained various parameters were analysed in RBD 

statistical procedure (Panse and Sukhatme, 1984). The 

appropriate standard error of mean (S.E. m±) and the critical 

difference (C.D.) were calculated at 5% level of probability.  

 

Fertilizer prescription equations for yield targeting in BT 

cotton 

1. Without FYM (use of chemical fertilizers alone) 

 

FN = 9.53 T – 0.38 SN 

FP2O5 = 6.26 T – 2.66 SP 

FK2O = 3.89 T – 0.07 SK 

 

2. With FYM (Conjoint use of chemical fertilizers and 

FYM) 

FN = 9.67 T – 0.51 SN – 0.73 FYM 

FP2O5 = 6.83 T – 3.89 SP – 0.30 FYM 

FK2O = 3.29 T – 0.06 SK – 0.11 FYM 

Where, F and S indicate the fertilizer and soil nutrients 

respectively (kg ha-1) and T indicates yield target (q ha-1) 

 

Results and Discussion 

Influence of STCR equation on soil properties in Vertisols 

under Rainfed cotton cultivation. 

Soil pH, electrical conductivity, organic carbon and calcium 

carbonate status of the soil after harvest of rainfed cotton was 

studied and data obtained are presented in Table 3.  

 

Soil pH 
The pH of the experimental soil ranged from 7.81 to 7.85. The 

highest pH value was observed in the T5 & T7 and it was 

decrease as the doses of organic nutrient sources increases 

and lowest value of pH (7.81) was observed in the treatment 

received well decompose FYM @5 t ha-1 (T8).Various 

treatments have showed non significant influence of H+ 

concentration of soil and it was reduced towards neutrality as 

there was increment in doses of organic manures. [6, 7, 8]. 

 

Electrical Conductivity 
The electrical conductivity of the experimental soil ranged 

from 0.30 to 0.34 dSm-1. The highest electrical conductivity 

value was recorded in the T5 & T7 treatment and it was 

decrease as the doses of organic nutrient sources increase and 

lowest value (0.30 dSm-1) of electrical conductivity was 

observed in the treatment received well decompose FYM @ 5 

t ha-1 followed by FYM and RDF (T2).  

Halemani et al. (2004) He noted that, organics alone and their 

combination had no significant influence on EC of soil. 

Similar results were reported by [10, 11]. 

 
Table 3: Effect of STCR equation on pH, Electrical conductivity, organic carbon and calcium carbon content in Vertisols under cotton 

 

Treatment Ph (1:2.5) EC (dS m-1) Org.c. (g kg-1) CaCo3 (%) 

T1- Absolute control 7.84 0.33 4.55 6.50 

T2- RDF (recommended dose of fertilizer) 7.83 0.31 4.66 6.46 

T3- Fertilizer application as per soil test 7.83 0.32 4.70 6.48 

T4- Farmers practices 7.84 0.33 4.63 6.45 

T5- 12 q ha-1 target (without FYM) 7.85 0.34 4.67 6.42 

T6- 12 q ha-1 target (with FYM) 7.82 0.31 4.70 6.32 

T7- 15 q ha-1 target (without FYM) 7.85 0.34 4.68 6.40 

T8- 15 q ha-1 target (with FYM) 7.81 0.30 4.75 6.30 

SE (m)± 0.01 0.008 0.02 0.07 

CD at 5% NS NS 0.05 NS 

 

Organic carbon  

The results showed that superior build up of organic carbon 

content (5.95 g kg-1) of soil at application of FYM @ 5 t ha-1. 

The highest organic carbon (4.75 g kg-1) was noted in 

treatment T8 where 5 tonnes FYM ha-1 was applied along 

with inorganic fertilizers followed by treatments T6 (4.70 g 

kg-1) where 12 q ha-1 yield was targeted. The organic carbon 

content in treatment T8 was (4.75 g kg-1) more over absolute 
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control. The addition of FYM has remarkable role in built up 

of organic carbon in soil. 

Tadesse et al. (2013) reported that, organic carbon content of 

soil increased due to highest (15 t·ha−1) FYM application. 

Similar results were also reported by [13, 14]. 

 

Calcium carbonate 

The values of Calcium carbonate of soil were non-significant 

in various treatments. The treatments, where FYM was 

applied showed the lower values of CaC03 was noticed in 

treatments T8 and T6 while the highest content of CaCO3 was 

found in T1 (control). 

Nehra and Hooda (2002) found slight reduction in CaCO3 

content in vertisol with the organic manure in combination 

with inorganic fertilizer over control. 

 

Influence of STCR equation on nutrient availability of 

Vertisols under rainfed cotton 

The effect of STCR equation on available Nitrogen, available 

P2O5, and available K2O was studied and discussed under the 

following heads and presented in Table 4. 

 

Available Nitrogen 
The available nitrogen was significantly increased with the 

co-joint application of chemical fertilizers and FYM 

calculated based on the equation developed. The highest 

amount of available nitrogen was noticed in treatment T8, 

where 15 q ha-1 seed yield of cotton was targeted and also the 

integration of chemical fertilizers and FYM was made. The 

lowest values of available nitrogen were noticed in treatment 

T1 (control). The availability increased as the fertilizer doses 

were increased, similarly the available nitrogen content in 

absolute control (161.33 kg ha-1) was little bit lower than 

farmers practice (162.67 kg ha-1). The increasing pattern of 

residual nitrogen indicates the validity of the developed 

equation. 

Halemani et al. (2004) also noticed that, application of FYM 

@ 10 t ha-1 to cotton increases soil available nitrogen (254.36 

kg ha-1), as compared to control. Similar results were also 

reported by [15, 16]. 

 

Available Phosphorus 

The available phosphorus was significantly increased with the 

co-joint application of chemical fertilizers and FYM 

calculated based on the equation developed. The highest 

amount of available phosphorus was noticed in treatment T8, 

where 15 q ha-1 seed yield of cotton was targeted and also the 

integration of chemical fertilizers and FYM was made. The 

lowest value of available phosphorus was noticed in treatment 

T1 (control). The availability increased as the fertilizer doses 

were increased similarly, the available phosphorus in absolute 

control (13.13 kg ha-1) little bit lower than farmers practice 

(14.70 kg ha-1). The increasing pattern of residual phosphorus, 

indicates the validity of the equation developed. 

Bonde et al. (2004) reported that the available phosphorus on 

soil as affected due to organic Residue treatment revealed that 

the availability of phosphorus was increased up to 90 days 

only. FYM applied @ 5 t ha-1 recorded greater values (27.21 

kg ha-1) of available phosphorus in soil over control (17.84 kg 

ha-1). 

 
Table 4: Effect of STCR equation on available N, P, K and S content in Vertisols under rainfed cotton 

 

Treatment 

Available 

N 

(Kg ha-1) 

Available P2O5 

(Kg ha-1) 

Available K2O 

(Kg ha-1) 

T1- Absolute control 161.33 13.13 293.67 

T2- RDF (recommended dose of fertilizer) 170.67 17.33 315.00 

T3- Fertilizer application as per soil test 172.00 18.50 318.33 

T4- Farmers practices 162.67 14.70 294.33 

T5- 12 q ha-1 target (without FYM) 175.67 19.95 320.33 

T6- 12 q ha-1 target (with FYM) 183.67 21.43 325.00 

T7- 15 q ha-1 target (without FYM) 181.00 22.90 324.00 

T8- 15 q ha-1 target (with FYM) 187.67 24.20 329.33 

SE (m)± 2.54 0.68 1.49 

CD at 5% 7.39 2.00 4.34 

 

Available Potassium 
Data revealed that, available K of soil ranged from 293.67 to 

329.33 kg ha-1. It was observed that, available K status of soil 

increases with the increase in doses of FYM. The highest 

amount of available potassium was noticed in treatment T8, 

where 15 q ha-1 seed yield of cotton was targeted and also the 

integration of chemical fertilizers and FYM was made. The 

lowest value of available potassium was noticed in treatment 

T1 (control). The availability increased as the fertilizer doses 

were increased similarly, the available potassium content in 

absolute control (293.67 kg ha-1) was little bit lower than 

farmers practice (294.33 kg ha-1). The increasing pattern of 

residual potassium indicates the validity of the equation 

developed. 

These results are conformity with findings of Das et al. 

(2003) reported that, soil available K was increased with the 

application of FYM over control. Similar results were also 

reported by Halemani et al. (2004) also noticed that, 

application of FYM @ 10 t ha-1 to cotton increases soil 

available K2O (373.23 kg ha-1), Liu et al. (2010) and Shankar 

et al. (2012) [9,15, 16]. 

 

Conclusions 

Impact of combined use of chemical fertilizers with FYM on 

soil properties the results revealed that, there was significant 

influence on soil characters such as soil pH, EC organic 

carbon and calcium carbonate. It can be concluded that the 

use of FYM in combination with chemical fertilizers helps in 

building up the fertility status of N, P and K which indicate 

the validity of fertilizer prescription equation. 
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