


Original Research Article

Effect of Optimization of Nitrogen and Sulphur Nutrition on productivity & Profitability of Late sown wheat


ABSTRACT
Wheat (Triticum aestivum L.) is a vital cereal crop that ensures food and nutritional security for a large portion of the global population. In India, yield stagnation in major wheat-growing regions highlights the need for improved nutrient management practices. Nitrogen (N) and sulphur (S) are essential nutrients that play a synergistic role in plant metabolism, contributing to the yield and quality. An experiment was conducted during the Rabi season of 2021–22 at the Agronomy Research Farm of NDUA&T, Kumarganj, Ayodhya, Uttar Pradesh, to evaluate the effect of split doses of nitrogen and graded levels of sulphur on the productivity & economics of late-sown wheat. The trial was laid out in a split-plot design comprising two factors each at different levels. First factor of N management strategies (N₁: 100% RDN basal, N₂: 50% basal + 50% after first irrigation, N₃: 50% basal + 25% after first irrigation + 25% at flowering, N₄: 25% basal + 37.5% at first irrigation + 37.5% at second irrigation) and second factor of different sulphur levels (S₁: 0, S₂: 20, S₃: 40, S₄: 60 kg S ha⁻¹) were compared and replicated thrice. Results revealed that split application of nitrogen as N₄ (25% basal + 37.5% at first irrigation), combined with S₄ (60 kg ha⁻¹), significantly improved growth parameters (plant height, number of tillers, leaf area index, dry matter accumulation), yield attributes (number of spikes m⁻², spike length, grains spike⁻¹), and grain and straw yields compared to basal application alone. Test weight remained unaffected. Maximum grain yield and economic returns were achieved under N₄ with S₃, which also provided the highest benefit-cost ratio (1.90). The positive effects were attributed to sustained nutrient availability, enhanced photosynthetic activity, and efficient translocation of assimilates. Thus, adopting a split N strategy with 40–60 kg S ha⁻¹ can serve as an agronomically efficient and economically viable practice to enhance productivity and profitability of late-sown wheat under Indo-Gangetic Plains conditions.
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1. INTRODUCTION
Wheat is the most important staple food crops for over 35% of the global population and is often referred to as the "King of Cereals" (Mozhgan Shakouria, 2022). Since prehistoric times, it has been consumed in various processed forms such as chapatis, pies, biscuits, breads, and other baked goods and contributes to a balanced diet (Shiferaw et al., 2013). In developing countries with cereal-based production systems, nutrient-rich cereals serve as the primary source of nutrition and calories (Hansa Lakhran, 2022). In India, it is the second most important food crop after rice. The major wheat-growing states include Uttar Pradesh, Madhya Pradesh, Punjab, Haryana, and Rajasthan (Ankur Bhakar, 2024). Wheat plays a pivotal role in ensuring India’s food security, accounting for nearly 40% of the country’s total cereal production and serving as a staple food for more than half of the population. During the 2023–24 crop years, wheat was cultivated on approximately 34.9 M ha. yielding an estimated 113.9 (MMT), with a national average productivity of 3.55 t ha-1 (Annual Report, 2024–25). With an ever increasing population pressure, harvesting ample amount of wheat from a unit area is one of the priorities to sustain food security. However, recent stagnation in yield gains across the Indo-Gangetic Plains the primary wheat belt of India raises critical concerns about the sustainability of current agronomic practices (Ladha et al., 2020).
Nitrogen is the most important primary nutrient for wheat growth, yield, and quality, and fertilizer management remains the most effective strategy to enhance productivity (Azam et al., 2020). However, indiscriminate, excessive or imbalanced N application leads to nutrient losses, environmental hazards, and reduced economic returns (Singh et al., 2014) besides declining total factor productivity of the system. Efficient N management through appropriate basal–topdressing ratios and split applications ensures synchronization of supply with crop demand, thereby improving nitrogen use efficiency (NUE) and yield stability (Zhang et al., 2018; Ellen and Spiertz, 1980).
On the other hand, Sulphur also plays a complementary role by participating in synthesis of amino acid, protein, and enzyme, with improved soil health (Luo, 2000 & Zhao et al., 1997). Higher N fertilization without adequate S supplementation often induces S deficiency, limiting protein synthesis and hence deteriorating grain quality. Balanced N–S fertilization enhances carbohydrate utilization, root growth, and nutrient uptake while significantly improving yield attributes and protein content (Ibrahim et al., 2012; Klikocka, 2014). Furthermore, N and S exhibit strong metabolic interactions, as their assimilation pathways and end products are closely linked (Barker, 2015). Sulphur deficiency alters amino acid composition, leading to reduced cysteine and methionine levels, and ultimately lowering wheat quality (Hesse et al., 2004). Thus, understanding the interactive role of N and S nutrition, the main objective of the current study was to find out the best combinations of methods and doses of N and S for optimizing growth, yield, and economic feasibility. 

2. MATERIALS AND METHODS

2.1 CLIMATE AND WEATHER

The field experiment was conducted during Rabi season of 2021–22 at agronomy research farm of the Acharya Narendra Deva University of Agriculture and Technology, Kumarganj, Ayodhya (UP) during Rabi season. This is geographically located 26.470N latitude and 82.120E longitude at an elevation of about 113 m above mean sea level. The agro-climatic conditions of the area are characterized by sub-tropical with hot and dry summers and very cold winters. The mean annual precipitation around 1200 mm (average of last decade) and most part of it received during the mid-June to end of September, which is too erratic in distribution and intensity. The weekly mean minimum and maximum temperatures during the crop growing season were ranged from 5.7 to 22.4 0C and 15.9 to 40.7 °C, respectively.
2.2 EXPERIMENTAL DESIGN AND SOIL

The experiment was laid out in split-plot design consisting of two factors {(Nitrogen (N) and sulphur (S) levels)} with three repetitions. The first factor of different methods and doses of nitrogen fertilization {100 % RDN at basal (N1), 50 % RDN as basal + 50 % RDN at after 1st irrigation (N2), 50 % RDN as basal + 25% at after 1st irrigation +25 % at flowering stage (N3), 25 % RDN at basal + 37.5 % at 1st irrigation+ 37.5 % at 2nd irrigation (N4)} and second factor of different methods and doses of sulphur fertilization {0 kg S ha-1 (S1), 20 kg S ha-1 (S2), 40 kg S ha-1 (S3), 60 kg S ha-1 (S4)} were allocated in main plot and sub plot, respectively and each replicated thrice. Experimental plot was a silty loam with a pH of 8.1 and electrical conductivity of 0.25 dSm-1 in an aqueous soil suspension of 1: 2. Experimental site was fairly uniform in topography and well drained. During the beginning of the experiment, the values of various soil properties at the surface layer (0–15 cm) are given in Table 1.

Table 1. Initial soil properties of the experimental field.

	Parameters 
	Value
	Method used for different determination

	Sand (%)
	28.25
	Hydrometer (Bouyoucos,1936)

	Silt (%)
	56.60
	

	Clay (%)
	15.15
	

	Textural class
	Silt loam
	

	Bulk density(g/cc)
	1.41
	Lyon et al. (1952)

	pH
	8.1
	Glass electrode pH meter
(Jackson,1973)

	EC (dSm-1)
	0.25
	Electrical conductivity bridge method (Jackson,1973)

	Organic carbon (%)
	0.32
	Walkley and Black’s rapid titration method (Walkley and Black’s, 1934)

	Available nitrogen (kg ha-1)
	146.43
	Alkaline permanganate
method
(Subbiah& Asija,1956)

	Available phosphorus (kg ha-1)
	14.83
	Olsen’s method (Olsen et al.1954)

	Available potassium (kg ha-1)
	264.25
	Flame photo meter method (Jackson,1973)



2.3 INTERCULTURAL OPERATION AND CROP MANAGEMENT

The experimental plot was opened with the help of tractor operated power tiller and was exposed to the sunlight for a week, after which the land was harrowed, ploughed and cross-ploughed several times followed by leveling to obtain a good tilth. The sowing was done at a depth of 4-5 cm. Seed treatment was also done before sowing by using carbendazim @ 2.5 gm/kg seed. The breeder seed of three wheat varieties Malviya 234 was sown with the help of liner and was covered by light planking with 20 cm apart in rows by using seed rate of 125 kgha-1 in order to have recommended planting density at dated 08-12-2020.Recommended doses of fertilizers viz., 150 kg N, 60 kg P2O5, and 40 kg K2O was given through urea, DAP and MOP, respectively. Sulphur is given through elemental sulphur. Quantity of fertilizer for each plot was calculated on the basis of gross plot size. Full amount of phosphorus and potassium was applied as basal dressing at the time of sowing. However, nitrogen and sulphur will be given as per treatments. Adequate soil moisture was maintained at all the stages of crop growth. Four irrigations were given at critical growth stages of (crown root initiation, later tillering, flowering and dough stage of wheat) besides pre sowing irrigation. Intercultural operation like hand weeding (one) was done manually with the help of khurpi for clean cultivation of crop 30-35 days after sowing of crop. The field observations were recorded during crop growing season. There was no disease and pest infestation on the crop.

2.4 MEASUREMENT AND CALCULATION

2.4.1 GROWTH PARAMETERS	
In order to secure the effect of different treatments, the following observations such as plant height (cm) at three plants were randomly selected from each plot. The plant height was measured in cm from the soil surface to base of the flag leaf at 30, 60, 90, day after sowing (DAS) and at harvest stage of the crop and average was calculated. Five plants were randomly selected from each plot and labeled on a permanent basis.The number of tillers m-2was also counted 30, 60, 90 DAS and at maturity stage. The leaf area index was measured at 30, 60, and 90 DAS for calculating the leaf area index. The plants of 20 cm row length were taken and green leaves were separated out to record their surface area by automatic leaf area meter. All the leaves were grouped into three categories viz., small, medium and large. Five leaves from each group were taken and their surface area was measured. The average area of five leaves was multiplied with respective leaf number of a group and sum of all three gave the total leaf area. The LAI was computed by the following formula (Watson, 1947).
                                       LAI= 
For dry matter accumulation, plant samples were taken randomly from two places in each plot from 25 cm running row length at 30, 60, 90 DAS and at harvest stage. Plants within 25 cm row length samples were chopped filled in perforated paper begs separately and sun dried for two days. After sun drying three samples were collected in paper bags after cutting in small pieces and were put in electronic air-dry oven at 70 °C for drying to obtain a constant dry weight. The dry weight of sample thus obtained was expressed in g m-2.

2.4.2 MEASUREMENTS ON YIELD AND YIELD ATTRIBUTES

Grain and straw yield were measured on a net plot area basis at harvest, after removing the border rows from each plot. The crop was hand-harvested at maturity by cutting the plants at ground level. The harvested material was sun-dried, after which grain and straw yields were recorded. The sun-dried bundles were threshed and winnowed, and the resulting grains were weighed. Grain yield for each treatment was adjusted to 14% moisture content to ensure accurate comparisons. All the above ground plant parts of each plot were sun dried and weighted in to the present the biological yield. Grain samples were randomly collected to determine thousand grain weight (TGW) which was measured by counting and weighing 1,000 grains using an electronic balance. Number of spikes was counted randomly in each plot by placing angle of 1.0 x 1 .0 m. spike length was measured in cm from the base to the tip of the terminal spikelet. Five randomly spikes were selected and harvested, seeds were counted and averaged to get the number of grains spike-1.

2.4.3 HARVEST INDEX

The ratio of economic (grain yield) to biological yield has been calculated and expressed as percentage (Donald & Hamblin, 1976).

2.4.4 ECONOMICS

Economic returns for each treatment were computed by multiplying the grain and straw yields with their respective market values using the latest minimum support price of wheat and the prevailing market price of straw. The total cost of cultivation was estimated by incorporating the current prices of all relevant inputs, including fertilizers, seeds, irrigation, tillage operations, transportation, management expenses, rental value of land, interest on fixed capital, and depreciation of equipment and farm infrastructure. Net returns were derived by deducting the total cost of cultivation from the gross returns. The benefit-cost (B: C) ratio was calculated by dividing the net returns by the total cost of cultivation. Revenue generated under each treatment was compared with that of the control to assess relative profitability.

2.4.5 STATISTICAL ANALYSIS

The data collected on growth parameters, yield attributes, yield, gross income, net income, and monetary returns (in rupees) were subjected to statistical analysis using the split plot design (SPD), following the standard procedure described by (Fisher and Yates, 1957). The significance of treatment effects was tested using the F-test, and the significance of differences between treatment means was assessed using the critical difference (C.D.) at the 5% probability level. All calculations were performed using the appropriate degrees of freedom (D.F.) for each parameter.

3. RESULT AND DISCUSSION

3.1 GROWTH PARAMETERS
Data presented in Table 2 & 3. Plant height, number of tillers, leaf area index and dry matter accumulation was significantly influenced by the split application of nitrogen and sulphur at various growth stages. Except at 30 DAS and LAI at harvest where differences were non-significant, the treatment with N4 (25% RDN at basal+37.5% at 1st irrigation+37.5% at 2nd irrigation) recorded the greatest plant height, number of tillers, leaf area index and dry matter accumulation which was statistically superior to N1 (100% RDN at basal) and N2 (50%RDN as basal+50% RDN at after 1st irrigation), though statistically at par with N3 (50% RDN as basal+25% at after 1st irrigation +25% at flowering stage). Likewise, sulphur treatments with S4 (application of 60 kg S ha-1) also produced the significantly tallest plants, number of tillers, leaf area index and dry matter accumulation, which was at par with S3 (application of 40 kg S ha-1). The increment in plant height, number of tillers, leaf area index and dry matter accumulation with more frequent splits likely arises from continuous nutrient availability throughout the crop cycle, sustaining vegetative growth. Similar patterns have been observed; split nitrogen application in wheat enhanced plant height when timed to crop demand (Derebe et al. 2022 & Khan et al. 2022).Observed that multiple split applications significantly increased vegetative growth compared to single or two splits.The improvement in growth attributes with split application of N and S may be attributed to sustained nutrient availability, which enhanced tillering, leaf expansion, and photosynthetic efficiency. Similar findings were reported by (Chaudhary et al., 2003; Shah et al.2018 & Amani et al.2020), who observed that splitting N improved nutrient-use efficiency.
3.2 YIELD ATTRIBITES
The Table 4 showed that the yield attributing characters viz. no. of spike, length of spike, grain spike-1 and test weight was significantly influenced by the split application of nitrogen and sulphur levels. Except test weight where differences were non-significant, the treatment with N4 (25% RDN at basal+37.5% at 1st irrigation+37.5% at 2nd irrigation) produced the highest no. of spike, length of spike, grain spike-1 which was statistically superior to N1 (100% RDN at basal) and N2 (50% RDN as basal+50% RDN at after 1st irrigation), though statistically at par with N3 (50% RDN as basal+25% at after 1st irrigation +25% at flowering stage). Likewise, sulphur treatments with S4 (application of 60 kg S ha-1) also produced the significantly higher the no. of spike, length of spike, grain spike-1 and it was found at par with S3 (application of 40 kg S ha-1). The higher spike density and grains spike⁻¹ under N₄ and S₄ suggest better assimilate supply during reproductive stages, facilitated by synchronized nutrient availability (Khan et al., 2022). Sulphur supplementation promoted protein synthesis and enzyme activation, contributing to spike development and grain filling (Shah et al., 2018). Test weight remained unaffected, consistent with (Mor et al. 2017&Khan et al. 2022), who reported kernel weight as a varietal trait. An increase in different yield attributing characters might be due to sulphur application because sulphur is a part of amino acid (cysteine, cystine nad methionine) which helps in chlorophyll formation, photosynthetic process, and activation of enzymes and seed formation (Karwasaraet al.2017).These results were in close proximity with the finding of (Pandeyet al.2017 & Shah et al. (2018).

3.3 YIELD

The grain yield was maximum recorded in N4 (application of 25% RDN at basal+37.5% at 1st irrigation+37.5% at 2nd irrigation) and lowest was recorded in treatment N1 (application of 100% RDN at basal). Among the split doses of nitrogen levels grain yield was recorded maximum in N4 and significantly higher was observed with application N2 (application of 50% RDN as basal+50% RDN at after 1st irrigation) and N1 (100% RDN at basal) and it was found at par with the N3 (application of 50% RDN as basal+25% at after 1st irrigation +25% at flowering stage). The straw yield was maximum recorded in N4 (25% RDN at basal+37.5% at 1st irrigation+37.5% at 2nd irrigation) and lowest was recorded in treatment N1 (100% RDN at basal). Among the sulphur treatments, S4 (application of 60 kg S ha-1) produces maximum grain yield and significantly higher was observed with application S2 (20 kg S ha-1) and S1 (0 kg S ha-1) and it was found at par with the S3 (40 kg S ha-1). The straw yield was maximum recorded in S4 (application of 60kg S ha-1) and lowest was recorded in treatment S1 (application of 0 kg S ha-1). This could be attributed to the efficient movement of photosynthates from source to sink and their role in protein and lipid synthesis, which ultimately leads to the development of bold grains with increased size and weight. The improvement in yield traits may also be explained by the influence of nitrogen on vegetative growth, which subsequently enhanced reproductive development. The positive contribution of nitrogen to yield attributes is likely due to its well-established involvement in a wide range of metabolic functions. These results are in line with earlier findings of (Chaudhary et al., 2003 & Shah et al. 2018). Among the split doses of N levels, results presented in Table 4, the maximum biological yield was recorded in N4 (application of 25% RDN at basal+37.5% at 1st irrigation+37.5% at 2nd irrigation) and lowest was recorded in treatment N1(application of 100% RDN at basal). Among the sulfur levels maximum biological yield was recorded in S4 (application of 60 kg S ha-1) and lowest was recorded in S1 (application of 0 kg S ha-1). The increase in biological yield may be due to the availability of nitrogen at various critical growth stages in optional amount that might have increased the yield attributes of wheat thus resulting in the increased biological yield (Mor et al. 2017a), similar result is also reported by (Karwasara et al. 2017). The data given in Table 3 regarding harvest index indicated that split doses of nitrogen and various levels of sulphur failed to influence the harvest index significantly. In split doses of N levels, the maximum harvest index (HI) was recorded in N4 (application of 25% RDN at basal+37.5% at 1st irrigation+37.5% at 2nd irrigation) and lowest was recorded in treatment N1 (application of 100% RDN at basal). Among the S levels maximum HI was recorded in S1 (application of 0 kg S ha-1) and lowest was in S4 (application of 60 kg S ha-1). Higher HI with 3 splits of nitrogen application might be owing to more mobilization of assimilates from source to sink formation. These findings are in line with those of (Samsujjaman et al. 2009). Application of sulphur increased tillering and ear number/plant and other yield attributes. The greater dry matter accumulation, number of ears, ear length, number of grains ear-1 and test weight were recorded significantly higher with application of 60 kg S/ha-1 over the control. Grain yield and straw yield were also significantly influenced by sulphur levels. Similar results were found by (Chaudhary et al., 2003; Sadat et al. 2008 & Karwasara et al.2017).

3.4 ECONOMICS
Based on input-output analysis of cost of cultivation net income (Rs. ha-1) and benefit: cost ratio was workout to the economic feasibility of the various treatment combinations. Data presented in Table 5.The highest net income was recorded with the application of 40 kg S ha-1 along with split application of N application as 25 % RDN at basal + 37.5 % at 1st irrigation + 37.5 % at 2nd irrigation (S3N4) followed by application of 60 kg S ha-1 and split application of N as 25 % RDN at basal + 37.5 % at 1st irrigation 37.5 % at 2nd irrigation (S4N4). Lowest net income was obtained in S1N1 treatment combination (0 kg S ha-1 and 100 % RDN at basal). It was due to the higher increment in yield value as compared to value of input required to apply the N in crop.Nitrogen treatments, application of N in 3 splits with reduced basal dose (25: 50: 25) seems to be economically viable and sustainable ascompared to the recommended practice (Samsujjaman et al. 2009). Similar result also recorded by (Meena, 2010). The highest benefit: cost ratio (1.90) was obtained under S3N4 (40 kg S ha-1 and 25 % RDN at basal + 37.5 % at 1st irrigation + 37.5 % at 2nd irrigation). The highest benefit: cost ratio was observed under S3N4 treatment combination only due to its lower cost of cultivation as compared to other treatment combination. Nitrogen treatments, application of N in 3 splits with reduced basal dose (25: 50: 25) seemsto be economically viable and sustainable ascompared to the recommended practice (Samsujjaman et al. 2009).

4. CONCLUSION

The study demonstrated that split application of nitrogen in combination with sulphur significantly enhanced growth, yield attributes, and productivity of late-sown wheat. Application of 25% RDN at basal + 37.5% at first irrigation + 37.5% at second irrigation (N₄) along with application of 40–60 kg S ha⁻¹ as basal proved most effective strategy ensuring higher yield and net returns of Late sown wheat which may be recommended for improved productivity and economic feasibility in Indo Gangetic plains of India. 
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Table 2- Effect of Split Doses of Nitrogen and Sulphur Levels on Plant Height (cm) and Number of Tillers (m −2) of late sown wheat.
	Treatment
	Plant height (cm)
	Number of tillers (m-2)

	
	30
DAS
	60
DAS
	90
DAS
	At harvest
	30 DAS
	60 DAS
	90 DAS
	At harvest

	Split doses of nitrogen

	N1
	23.03
	70.12
	87.59
	89.15
	207.73
	314.75
	327.23
	325.61

	N2
	23.40
	72.91
	91.30
	93.40
	210.60
	329.80
	342.82
	340.69

	N3
	23.63
	76.44
	95.45
	97.03
	212.63
	343.00
	356.73
	354.85

	N4
	24.10
	78.04
	97.51
	99.15
	216.90
	350.63
	364.44
	362.13

	SEm±
	0.48
	1.64
	2.02
	1.95
	4.64
	6.08
	6.92
	7.26

	CDat5%
	NS
	4.76
	5.88
	5.66
	NS
	17.56
	20.09
	21.09

	Sulphure level

	S1
	22.78
	71.56
	89.48
	91.12
	204.98
	320.93
	334.30
	332.48

	S2
	23.48
	72.35
	90.37
	92.42
	211.28
	328.55
	339.78
	337.60

	S3
	23.85
	76.25
	95.33
	96.92
	214.65
	341.90
	356.10
	354.12

	S4
	24.05
	77.36
	96.68
	98.27
	216.45
	346.80
	361.05
	359.08

	SEm±
	0.48
	1.64
	2.02
	1.95
	4.64
	6.08
	6.92
	7.26

	CDat5%
	NS
	4.76
	5.88
	5.66
	NS
	17.56
	20.09
	21.09




Table 3- Effect of Split Doses of Nitrogen and Sulphur Levels on Leaf Area Index (LAI) and Dry Matter Accumulation (DMA) (g m-2) of late sown wheat.

	Treatment
	LAI
	DMA (g m⁻²)

	
	30 DAS
	60 DAS
	90 DAS
	At Harvest
	30 DAS
	60 DAS
	90 DAS
	At Harvest

	Split doses of nitrogen

	N1
	1.28
	4.82
	4.91
	1.28
	69.08
	458.98
	707.04
	820.74

	N2
	1.29
	5.07
	5.1
	1.29
	70.2
	474.33
	734.61
	847.8

	N3
	1.31
	5.27
	5.35
	1.31
	70.88
	488.7
	765.61
	888.84

	N4
	1.34
	5.38
	5.46
	1.34
	72.3
	505.68
	778.98
	904.35

	SEm±
	0.02
	0.1
	0.11
	0.02
	1.55
	10.23
	15.27
	19.25

	CD at 5%
	NS
	0.29
	0.32
	NS
	NS
	29.7
	44.33
	55.87

	Sulphure level

	S1
	1.27
	4.93
	5.0
	1.27
	68.33
	462.64
	713.28
	827.93

	S2
	1.3
	5.0
	5.05
	1.3
	70.43
	464.73
	731.77
	844.77

	S3
	1.32
	5.27
	5.33
	1.32
	71.55
	496.51
	764.97
	887.99

	S4
	1.34
	5.34
	5.42
	1.34
	72.15
	503.81
	776.22
	901.05

	SEm±
	0.02
	0.1
	0.11
	0.02
	1.55
	10.23
	15.27
	19.25

	CD at 5%
	NS
	0.29
	0.32
	NS
	NS
	29.7
	44.33
	55.87










Table 4: Effect of split doses of nitrogen and sulphur levels on yield attributes and yield of late sown wheat
	Treatment
	Yield attributes
	Yield

	
	No. of spike (m-
2)
	Length of spike (cm)
	Grains pike-1
	Test weight (g)
	Grain yield
(t ha-1)
	Straw yield
(t ha-1)
	Biological
yield (t ha-1)
	HI (%)

	Split doses of nitrogen
	

	N1
	307.62
	9.66
	35.70
	34.25
	3.07
	4.83
	8.22
	41.23

	N2
	321.66
	10.18
	37.30
	34.35
	3.48
	5.04
	8.60
	41.32

	N3
	335.32
	10.57
	39.70
	34.46
	3.58
	5.21
	8.91
	41.44

	N4
	343.09
	10.80
	41.32
	34.56
	3.72
	5.29
	9.06
	41.59

	SEm±
	7.18
	0.20
	0.84
	0.74
	0.06
	1.01
	1.83
	0.90

	CDat5%
	20.84
	0.59
	2.44
	NS
	0.19
	2.93
	5.28
	NS

	Sulphure levels

	S1
	314.30
	9.87
	36.16
	34.36
	3.14
	4.86
	8.31
	41.45

	S2
	318.71
	10.10
	37.65
	34.37
	3.40
	5.00
	8.54
	41.44

	S3
	334.94
	10.54
	39.98
	34.43
	3.60
	5.22
	8.91
	41.35

	S4
	339.74
	10.70
	40.24
	34.45
	3.72
	5.30
	9.04
	41.34

	SEm±
	7.18
	0.20
	0.84
	0.74
	0.06
	1.01
	1.83
	0.90

	CDat5%
	20.84
	0.59
	2.44
	NS
	0.19
	2.93
	5.28
	NS




















Table 5-Economic Feasibility of Split Doses of Nitrogen and Sulphur Levels on Crop Production
	Treatment combination
	Total cost (Rs. ha-1)
	Gross income (Rs.ha-1)
	Net income (Rs. ha-1)
	B:C ratio

	S1N1
	38937
	96267
	57330
	1.47

	S1N2
	38937
	104750
	65813
	1.69

	S1N3
	38937
	103130
	64193
	1.64

	S1N4
	38937
	104782
	65845
	1.69

	S2N1
	40937
	98569
	57632
	1.40

	S2N2
	40937
	108210
	67273
	1.64

	S2N3
	40937
	112089
	71152
	1.73

	S3N4
	40937
	115473
	74536
	1.82

	S3N1
	42937
	102294
	59357
	1.38

	S3N2
	42937
	112676
	69739
	1.62

	S3N3
	42937
	117962
	75025
	1.74

	S3N4
	42937
	124626
	81689
	1.90

	S4N1
	44937
	105650
	60713
	1.35

	S4N2
	44937
	116621
	71684
	1.59

	S4N3
	44937
	122770
	77832
	1.73

	S4N4
	44937
	124598
	79661
	1.77






