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Soil Properties and Wheat Yield under STCR-Based Nutrient Application in an Inceptisol
ABSTRACT
A field experiment was conducted during Rabi season of 2020-21 and 2021-22 on sandy loam soil texture at the Soil Science Research farm, Department of Soil Science, Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj, (U.P.). The treatments were replicated thrice in a randomized block design (RBD). The central objective of this trial was to evaluate the involvement of utilize a Soil Test Crop Response (STCR) plan for fertilizer application and its consequent impact on beneficial energetic within the situation of Inceptisol soil type, with an attentive importance on wheat (Triticum aestivum L.) cultivation within the Prayagraj location. The Soil Test Crop Response (STCR) approach has emerged as a scientific and reliable method for determining the optimum quantity of fertilizers required for achieving targeted crop yields. It establishes a strong relationship between soil test values and crop response, thereby enabling precise fertilizer recommendations. The application of NPK nutrients in combination with FYM within the treatment T9 (100:75:50 NPK kg /ha + FYM 15 t/ha) show the most essential improvement in both physical and chemical characteristic of the soil and wheat yield. In this context, the integrated use of organic and inorganic nutrient sources has gained importance. Different nutrient sources—such as chemical fertilizers, organic manures, or their combination—have distinct nutrient release patterns and varying effects on soil properties. STCR performed better in terms of soil properties and wheat yield. The application of NPK and FYM exhibited outstanding development in soil quality, yield parameters, and the overall output of the wheat crop. 
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INTRODUCTION
The effect of land use on soil properties provides an important basis for evaluating the sustainability of different land use systems. Soil is the foundation of all terrestrial life and represents one of the most vital and valuable natural resources. However, it is essentially non-renewable within a short time frame, making its conservation and proper management crucial for long-term productivity and environmental stability (Sannappa & Manjunath, 2013).
Wheat, being a staple food crop, holds a paramount position in global agriculture due to its high nutritional value, particularly its carbohydrate content and moderate protein levels (10–15%). It serves as a vital dietary component worldwide. India has emerged as a significant player in the global wheat scenario, ranking second in wheat production with an annual output exceeding 100 million tonnes (Food and Agriculture Organization; Agricultural Statistics at a Glance, 2018).
In contrast, the ICAR soil test crop response (STCR) approach employs multiple regression techniques to establish quantitative relationships among crop yield, soil test values, and fertilizer inputs. This method enables the estimation of soil nutrient-supplying capacity, crop response to applied nutrients, and the development of fertilizer prescription equations for targeted yields within a scientific soil testing framework (Ramamoorthy et al., 1967).
Soil test-based nutrient application represents an efficient strategy for optimizing fertilizer use by aligning nutrient application with soil fertility status, thereby enhancing productivity while maintaining long-term soil fertility (Regar & Singh, 2014). The STCR method ensures a balanced supply of nutrients to crops, preventing both excessive and insufficient fertilizer application. This approach helps protect the environment while enhancing economic returns by meeting crop nutrient requirements for optimal yield and quality. By avoiding nutrient imbalances, the STCR method promotes sustainable agriculture (Boldea et al., 2015). Furthermore, it benefits farmers by optimizing fertilizer management and enabling yield targets to be aligned with their economic conditions (Bhatt et al., 2021; Kumar et al., 2022; Kumar et al., 2023).
OBJECTIVES: 
1.To evaluate the soil properties for wheat cultivation. 
2.To assess the effect of integrated application of chemical fertilizers and FYM on wheat yield. 
3.To evaluate soil properties and crop response in Inceptisols. 
MATERIALS AND METHODS:
Experimental Site
The field experiment was conducted during the rabi seasons of 2020-2021 and 2021-2022, at the Soil Science Research farm, Department of Soil Science, Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj, (U.P.). 
Climatic Condition
The area of research farm is situated on the South of Prayagraj on the right side of the River Yamuna on the South of Rewa road at a distance of about 6.5 Km from Prayagraj city. It is situated at 25024’30” North latitude, 81051’10” East longitude and 98.0 meter above the sea-level. Argo- climatically, Prayagraj District represents the subtropical belt of the South East of Uttar Pradesh, and is endowed with extremely hot in summer and fairly cold in winter seasons. The maximum temperature of the location ranges between 460C and seldom falls below 40C-50C. The relative humidity ranges between 30-94%. The average rainfall of this area is around1100.00 mm annually.
Collection of Soil Sample 
The Soil sample were collected randomly from five spots of the experimental farm at two depths (0-15 cm and 15-30 cm) just before laying out the experiment. The experiment was analyzed for physical and chemical properties, after air dried and passed through 2.0 mm size and size of sample reduced by coning and quartering. The soil data revealed that the soil belongs to the Inceptisols order, has a sandy loam texture, and exhibits a neutral soil reaction (pH 7.3 to 7.4).
Initial soil status of the experiment field during 2021
The initial soil status of the experimental field was assessed prior to the commencement of the experiment during the pre-sowing period (2021-22). Soil characteristics: Soil depth (0-15), Soil pH (7.15), Electrical conductivity (0.29 dS/m), Organic carbon (0.63 %), Available nitrogen (229 kg/ha), Available phosphorus (23.51 kg/ha), Available potassium (219.35 kg/ha). 
Treatment details
The experiment was laid out in a Randomized block design (RBD) with three replication and nine treatments. The wheat variety PBW-343 was grown during the two experiment years 2020-2021 and 2021-2022 respectively.


list 1-List of treatment combinations used for the study
	Treatment
	Treatment combination

	T1
	Farmers practice (60:40:40 NPK kg /ha)

	T2
	General recommended fertilizer dose (GRD) (120:60:40 NPK kg /ha) 

	T3
	GRD + FYM 5 t /ha

	T4
	GRD + FYM 10 t /ha

	T5
	GRD + FYM 15 t /ha

	T6
	Soil test-based fertilizer dose (STB) (100:75:50 NPK kg /ha)

	T7
	STB+ 5 t/ha t/ha

	T8
	STB+ FYM 10 t/ha

	T9
	STB+FYM 15 t/ha 


RESULTS AND DISCUSSION 
Soil Property (Bulk density) under STCR-Based Nutrient Application in an Inceptisol 
Non - significant impact was observed on bulk density, which varied between 1.11 Mg m-3 to 1.32 Mg m-3 for the respective years and pooled data, bulk density is the best under combined application of FYM and NPK. The reduction in bulk density may be attributed to the addition of FYM (Table 1). The findings are in accordance with the results reported by Binjola et al., (2018) the data on soil bulk density under different treatments revealed that the combined application of FYM and NPK resulted in a reduction in bulk density, which ranged from 1.47-1.43 Mg m-3.
Soil Property (Particle density) under STCR-Based Nutrient Application in an Inceptisol
Particle density showed non-significant differences, ranging from 2.65 Mg m-3 to 2.66 Mg m-3 during pooled years data, the application of STCR-based fertilizers and manure resulted in statistically non-significant variation in particle density in pooled data (Table 1).  particle density did not show any significant change due to continuous application of fertilizer and organic manure, similar findings have also been reported by Nandapure et al., (2011) and Ram et al., (2010). 
Soil Property (pH) under STCR-Based Nutrient Application in an Inceptisol
The variations in soil pH among different treatments were non-significant, with values ranging from 7.3 to 7.4 for the respective years and pooled basis, these results were neutral in soil pH due to addition of FYM (Table 1). The soil pH is an important parameter which analyzed to help in the identification of the chemical nature of the soil reaction (Meena et al.,2023 and Bhatt et al.,2017). 
Soil Property (Organic carbon) under STCR-Based Nutrient Application in an Inceptisol
The data indicated significantly higher organic carbon content, varying from 0.53 to 0.77 % for the respective years and pooled basis (Table 1). It was indicated that content of soil OC was decreased at consecutive increase in soil depths. Earlier, similar work of Singh (2012), who studied the depth wise distribution of organic carbon and reported that soil organic carbon content decreased with increase in soil depth.
Wheat (Straw Yield) under STCR-Based Nutrient Application in an Inceptisol
Notably, treatment (T9) exhibited a markedly higher straw yield, recording values of 7.80 t ha-1 respectively followed by T8 (7.76 t ha-1) for both years of cropping as well as in the overall pooled data (Table 1) These finding resonate with the observations of Singh and Kaur (2004), founded that increasing nitrogen levels along with and FYM application increased straw yield of wheat. The increased yield of wheat appears to be the result of a combination of yield-attributing characters supported by a balanced supply of nutrients, as reported by Bangre et al., (2020) The findings of the present experiment confirmed the reported by Moharana et al., (2017).
Wheat (Grain Yield) under STCR-Based Nutrient Application in an Inceptisol
Particularly, Treatment (T9) emerges with a notably higher grain yield, achieving values of 6.50 ton per hectare during the pooled years data. Similarly, treatment (T8) demonstrated consistent grain yields of 6.47 t ha-1 across both years of cropping as well as when considering pooled data (Table 1). Highlighted the positive impact of applying fertilizers on the yield of wheat, they pointed out that best grain yield was achieved when applied a specific combination of nutrients: 120:60:40 NPK kgha-1, this observation finds resonance with the prior research conducted by Laghari et al., (2010), Singh (2017), Aatif et al., (2017), Shah et.al., (2006), Tiwari et al., (2013), Sellamuthu et al., (2015), Singh et al., (2014), and Rai et al., (2016). These findings align with the results of our own study.
Table:1 Following characters observation recorded (2020-21 and 2021-22) in pooled basis.
	Character Treatments
	Bulk density (Mg m-3)
	Particle density (Mg m-3)
	pH
	Organic carbon (%)
	Straw yield
(t ha-1)
	Grain yield
(t ha-1)

	T1
	1.31
	2.65
	7.36
	0.47
	6.78
	5.65

	T2
	1.31
	2.66
	7.42
	0.54
	7.14
	5.95

	T3
	1.27
	2.66
	7.38
	0.44
	7.65
	6.38

	T4
	1.22
	2.66
	7.42
	0.53
	7.45
	6.21

	T5
	1.12
	2.66
	7.35
	0.71
	7.39
	6.16

	T6
	1.31
	2.65
	7.35
	0.68
	7.56
	6.30

	T7
	1.32
	2.65
	7.35
	0.59
	7.61
	6.34

	T8
	1.25
	2.66
	7.42
	0.67
	7.76
	6.47

	T9
	1.11
	2.65
	7.38
	0.77
	7.80
	6.50

	F-test
	NS
	NS
	NS
	S
	S
	S

	C.D. Value 0.5%
	0.04
	0.00
	0.84
	0.06
	0.09
	0.07

	S.Ed.(±)
	0.07
	0.01
	1.78
	0.13
	0.18
	0.15


Fig. 1- Bar graph showing bulk density against different treatments
Fig. 2- Bar graph showing particle density against different treatments
Fig. 3-Bar graph showing grain yield against different treatments
CONCLUSION
Based on the results of investigation, it may be concluded that NPK (120:60:40 kg /ha) application with FYM (10 t/ha) recorded good in soil properties and highest grain yield under Inceptisol soils of Prayagraj regions.
FUTURE SCOPE OF THE STUDY
Soil management practices such as the inclusion of pulses in the cropping system, integrated nutrient management, and the application of organic manures, crop residues, sewage sludge, poultry manure, and night soil, along with the use of biofertilizers and vermicompost, play a vital role in improving soil properties and sustaining soil fertility for higher crop production.
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1st year	T1	T2	T3	T4	T5	T6	T7	T8	T9	1.31	1.31	1.27	1.22	1.1200000000000001	1.31	1.32	1.25	1.1100000000000001	2nd year	T1	T2	T3	T4	T5	T6	T7	T8	T9	1.32	1.34	1.29	1.27	1.18	1.32	1.27	1.2	1.1200000000000001	Pooled	T1	T2	T3	T4	T5	T6	T7	T8	T9	1.31	1.32	1.26	1.24	1.1499999999999999	1.31	1.29	1.22	1.1100000000000001	Treatments 

Bulk density (Mgm-3)



1st year	T1	T2	T3	T4	T5	T6	T7	T8	T9	5.57	6.09	6.34	6.07	6.17	6.24	6.18	6.45	6.49	2nd year	T1	T2	T3	T4	T5	T6	T7	T8	T9	5.73	5.82	6.42	6.36	6.15	6.37	6.51	6.49	6.52	Pooled	T1	T2	T3	T4	T5	T6	T7	T8	T9	5.65	5.95	6.38	6.21	6.16	6.3	6.34	6.47	6.5	Treatments 

Grain yield(tha-1)



1st year	T1	T2	T3	T4	T5	T6	T7	T8	T9	5.57	6.09	6.34	6.07	6.17	6.24	6.18	6.45	6.49	2nd year	T1	T2	T3	T4	T5	T6	T7	T8	T9	5.73	5.82	6.42	6.36	6.15	6.37	6.51	6.49	6.52	Pooled	T1	T2	T3	T4	T5	T6	T7	T8	T9	5.65	5.95	6.38	6.21	6.16	6.3	6.34	6.47	6.5	Treatments 

Grain yield(tha-1)



1st year	T1	T2	T3	T4	T5	T6	T7	T8	T9	2.66	2.66	2.66	2.66	2.66	2.65	2.66	2.66	2.66	2nd year	T1	T2	T3	T4	T5	T6	T7	T8	T9	2.65	2.66	2.66	2.66	2.66	2.66	2.65	2.66	2.65	Pooled	T1	T2	T3	T4	T5	T6	T7	T8	T9	2.65	2.66	2.66	2.66	2.66	2.65	2.65	2.66	2.65	Treatments 

Particle density (Mgm-3)



