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Abstract 
The present investigation was conducted on long term sorghum-wheat under cropping sequence to know 

the soil nutrient status and crop productivity during 2019-20 and 2020-21. Experiment was carried out at 

research farm department of soil science and agricultural chemistry Dr. PDKV, Akola. Results of 

experiment revealed that conjoint used of NPK along with FYM accounted the highest grain and fodder 

yield of sorghum crop under long term cropping sequence of 33rd cycle. Whereas, decline in yield 

potential of cropping system was observed over the initial crop productivity as result of 100% N alone 

and 100% NP imbalanced and continuous use of inorganic fertilizers. Balanced fertilization with macro 

and micronutrients it showed getting 15-25 higher yield over the omission of K, S and Zn from nutrient 

management practices leads it reflecting into sustainability of crop yields. There was significant effect on 

soil pH and EC was observed. Whereas, the lowest pH was observed with sole FYM in as result of 

continuous used as a source of nutrients. Moreover, with respect to other treatment there was no drastic 

effect as a result of buffering effect of soil colloid. Significantly highest OC was noted with application 

of FYM @ 10 t ha-1 and it was statistically at par with NPK+FYM and 150% NPK and lowest was 

observed under control. The availability of N,P,K, were significantly higher with the application of NPK 

along with FYM @ 5 t ha-1 which was on par with the used of 150% NPK and lowest available nutrient 

status was noticed under control treatment. Similarly in terms of DTPA-extractable micronutrients status 

were recorded with continuous application of FYM as source of nutrients which was significantly higher 

over the rest of treatments. The soil fertility status is significantly influenced by the balanced fertilization 

with NPK along with FYM followed by super optimal dose of NPK fertilization over the optimal and 

sub-optimal fertilization of nutrients. Whereas, the degradation in soil fertility and crop productivity were 

observed under continuous inorganics, imbalanced fertilization, exclusion of FYM and control 

cultivation. 

 

Key words: Sorghum, wheat, yield, sequence, organic carbon, fertility and productivity 

 

Introduction 

Sorghum-wheat system is the most important system in southern and central part of India. It is 

being increasingly realized that when crops are grown in system, the fertilizer requirements of 

the cropping system as a whole is important than that of the individual crop. The soil fertility 

status and nutrients availability to plants are strongly affected by nutrient management 

practices and cropping systems. The loss of soil fertility due to continuous nutrient depletion 

by crops without adequate replenishment poses an immediate threat to food and environmental 

securities. There is a need to revive the age old practice of application of farmyard manure 

FYM) to maintain soil fertility and also to supplement many essential plant nutrients for crop 

productivity. Soil organic matter SOM) serves as soil conditioner, nutrient source, substrate for 

microbial activity, preserver of environment, and major determinant to sustain agricultural 

productivity, hence there is need to develop, refine, and document the management practices 

that help in addition and enhancement of SOM levels. This is particularly important in tropical 

and subtropical regions where soils are low in soil organic carbon SOC) contents and 

inherently low in fertility status. Increasing or even maintaining SOC levels in tropical. 

Intensive farm management practices have led to depletion of plant nutrients in soil and 

exacerbated soil degradation. In most regions of countries, degradation of soil organic matter 

SOM), soil structure and the associated nutrient supply are major factors for yield decline in 

intensive cereal based cropping systems Ladha et al., 2003 [12].  
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Cereal production, sustaining a world population of more than 

6.5 billion, has tripled during the past 40 years concurrently 

with an increase from 12 to 104 Tg yr−1 of synthetic nitrogen 

N) applied largely as ammoniacal fertilizers Mulvaney et al., 

2009) [17].  

The chemical fertilizer-based cropping system has caused a 

decline in soil productivity, with a net loss of soil organic 

carbon SOC) and N. Soils of the world’s agro ecosystems are 

depleted of their soil organic carbon SOC) stocks by 25–75% 

depending on climate, soil type, and historic management, 

and the magnitude of this loss may be 10-50 Mg C ha−1 Lal, 

2011) [14, 29]. Soils with severe depletion of their SOC stocks 

have their low agronomic yield and low use efficiency of 

added input Srinivasarao et al., 2012) [27]. It involves a wide 

variety of soils, geographic regions and tillage practices in 

Asia. Thus, long-term sustainability may require agricultural 

diversification involving a gradual transition from intensive 

synthetic N inputs to legume-based crop rotation Mulvaney et 

al., 2009) [17]. The information in legume based cropping 

systems is sparse under subtropical climate. 

The underlying reasons for decline or stagnation of crop 

yields are not precisely known, though it has been attributed 

to changes in quantity and quality of soil organic matter, and a 

gradual decline in the supply of soil nutrients, causing macro 

and micronutrient imbalances Ladha et al., 2000) [32]. Studies 

by Bhandari et al., 2002) [2] and Regmi et al., 2002) [34] 

attributed the reduced productivity of the rice-wheat system, 

inter alia, to declining soil organic matter SOM) content and 

decreased soil fertility. However, the concerns about 

declining SOM and soil fertility are either hypothesized or 

extrapolated from limited data sets. 

Many researchers have reported negative yield trends in long 

term experiments because of factors such as the continuous 

use of imbalanced fertilizers, soil types and crop management 

practices Dawe et al., 2003) [12]. Climate change may also be 

one of the factors that affect yield trends Horie et al., 1995) 
[35]. Thus, it is essential to restore degraded soils through 

enhancing the soil organic pool and improving the below-

ground environment for food security. In this situation, the 

maintenance of soil organic pools is a major challenge in 

tropical climates Lal, 2009) [13]. Researchers have identified 

specific pools of SOC with functional significance in the 

turnover of organic matter in the soil Fortuna et al., 2003) [36]. 

Soil formed by many complex soil forming factors, viz parent 

material, relief, climate, organisms and time. Since different 

climatic zones have different soils and also differ in nutrient 

status and consequently fertility status. The knowledge of 

nutrient status of soil and their interrelationship with physical 

and chemical properties is helpful in understanding the 

inherent capacity of soil to supply essential plant nutrients for 

utilization by crops. Availability of nutrients is affected by 

their distribution in soil and other physicochemical properties 

of soils.  

Thus, long-term experiments are the primary source of 

information to determine the effect of cropping systems and 

other fertilizer management practices on soil sustainability 

and crop productivity of sorghum and wheat in Vertisols of 

central India. 

 

Materials and Methods  

The experiment was laid out in randomized block design 

RBD) with twelve treatments were replicated in to four 

replication. The details of treatment are presented below. 50 

NPK T1),100 NPK(T2), 150 NPK(T3), 100 NPK S free) T4), 

100 NPK + Zn@2.5 kg ha-1(T5),100 NP(T6),100 N(T7), 100 

NPK+FYM@ 5 t ha-1 T8),100 NPK + S @ 37.5 kg ha-1 

T9),FYM @ 10 t ha-1 T10),75 NPK + 25 N through FYM T11) 

and control No manures and fertilizer) T12). FYM were 

applied on oven dry basis before sowing. Half N, full P and K 

at the time of sowing. Remaining N was applied at 30 days 

after sowing to sorghum and at 21 days after sowing to wheat. 

Recommended dose of fertilizer: Sorghum - 100: 50: 40 Kg 

N, P2O5 and K2O ha-1 and Wheat - 120: 60: 60 Kg N, P2O5 

and K2O ha-1.N, P2O5 and K2O was applied through Urea, 

SSP and MOP in all treatments except T4 and T9, where P was 

applied through DAP. Sulphur was applied through gypsum. 

Zinc application based on soil test value. Sowing of sorghum 

was done by drilling. All field operation were carried out as 

and when required. After the crop maturity the crop was 

harvested and spikelet were cut and bundled separately and 

kept for sun drying. After threshing, yield were recorded. 

Based on moisture content. Sowing of wheat was done by 

drilling. All field operation were carried out as and when 

required.  

 

Experimental Site 

The long term fertilizer experiment initiated during 1988-89 

to study the changes in soil quality, crop productivity and 

sustainability. The present study entitled, “Appraisal of 

carbon dynamics and its sequestration under long term 

sorghum- wheat cropping sequence in Vertisols” was carried 

out at Research Farm AICRP on Long Term Fertilizer 

Experiment, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, 

Akola. The experiment was superimposed on existing long 

term fertilizer experiment on sorghum-wheat sequence 32nd 

and 33rd) cycle during 2019-20 and 2020-21 at Research 

Farm, Dept. of Soil Science and Agricultural Chemistry Dr. 

PDKV, Akola. Akola is situated in the subtropical region at 

22042' North latitude and 77002’ East longitude and at an 

altitude of 307.42 m Agromet observatory) above mean sea 

level. Experimental field is situated at the latitude of 22042' 

19.2'' North and 770 03' 43.2'' East at the altitude of 30.78 m) 

above mean sea level MSL). 

 

Soil of experimental area 

In order to study the chemical properties of soil, the treatment 

wise soil samples were collected from surface soil 0-20 cm) at 

harvest of sorghum and wheat crop. The properties were 

determined in laboratory and the results are presented along 

with method adopted for each. Organic carbon determined by 

using the walkely and black method. The available nitrogen 

determined by alkaline permanganate method, available 

Phosphorus determined my Olsen method and available 

potassium determined by ammonium acetate method and 

micronutrient status determined by using the DTPA-

extractable method. The result of the chemical analysis 

indicated that, the soils have pH 8.1 with organic carbon 

content was 4.6 g kg-1. The available nitrogen and phosphorus 

content of soil was low 150 kg ha-1 and medium 18.4 kg ha-1, 

respectively. However, soils were sufficiently higher in 

available potassium content 368 kg ha-1) respectively. 

 

Result and Discussion 

Data in relation to productivity of grain yield of sorghum 

decline over the initial and control as result of continuous 

imbalanced fertilization compared to balanced fertilization. 
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Significantly highest grain (32.64 q ha-1) yield of sorghum 

was recorded with the used of 100% NPK along with FYM @ 

5 t ha-1, which was followed by the 150% NPK. Similar 

findings were reported by Meena et al., 2016) [15]. Whereas, 

the lowest was noticed under absolute control plot. With the 

magnitude of fertilization from 50% NPK to 150% NPK 

recorded extend of yield potential. Optimal dose of 

fertilization with NPK recorded the higher yield over the 

omission of P and K sub optimal dose of fertilizer. These 

results corroborate with the findings of Prasad et al, 2010) [19] 

and Jadhao et al., 2019) [8]. The application of S @ 37.5 kg ha-

1 with NPK getting 16.18% and 19.78% yield over the 

without S fertilization. Similar results were supported by 

Singh et al., 2014) [37] also reported that, increase in the yield 

of wheat crop due to addition of sulphur fertilizers. Similarly, 

application of Zn @ 2.5 kg ha-1 recorded the 4.1 and 10% 

maximum yield compared to with RDF. Similar order of 

100% NPK+FYM+ 150% 

NPK>100%NPK+S>100%NPK+ZN>100%NPK>100%NPK-

S>NP=N for the fodder and straw yield of sorghum and wheat 

was observed. As result of continuous used of alone 100% N 

resulting in depleting soil fertility and crop productivity in 

comparison with control. 

Significantly highest fodder yield 87.71 q ha-1) was obtained 

with 100% NPK+FYM @ 5 t ha-1 Yields of fodder showed 

almost similar trend to that of grain yields. The conjunctive 

use of optimal NPK fertilizers with FYM resulted in the 

highest organic carbon 7.83%) and improved physic-chemical 

properties of soil, which resulted in maintaining the 

continuous supply of macro- and micronutrients and increased 

productivity. The yield response for the different nutrients and 

manure was estimated by considering the yield difference in 

the 33rd cycle between particular nutrient added and omitted 

treatments.  

 

Physiochemical properties of soil 

Data in relation to Phycio-chemical properties of soil were 

presented in Table 2. The soil pH is important soil reaction 

which indirectly influenced the availability of plant nutrients 

and mobility of nutrients forms in soil. 

Among the different fertilized treatments the lowest soil pH 

7.95) was recorded with continuous use of FYM as source of 

nutrients resulted in dropped in pH compared to use of FYM 

along with NPK and 100% N alone. Which may be attributed 

to production of organic acids during decomposition of 

manures. Similar findings were reported by Walia et al. 2010) 

[32]; Gupta et al. 2000) [38] reported that, reduction in soil pH, 

which may be ascribed to microbial decomposition of organic 

manures. Significantly highest soil pH and EC was acquired 

where plot receiving 150% NPK. Highest pH was registered 

with continuous inorganic fertilization which is ascribed to 

basic nature and continuous uptake of monovalent nutrients 

from soil by cereal as result of luxury consumption. In terms 

of electrical conductivity of soil is electrolyte reaction of soil. 

The highest EC 0.38 ds m-1) was measured under treatment 

with extra dose of NPK fertilization and application of FYM 

as result of addition and solubilisation effect of soluble 

complex. Lowest EC was noticed under the optimization of 

nutrients compared to imbalanced fertilization and control 

plot.  

It is revealed from results that, significantly highest organic 

carbon was recorded (7.88 g kg-1) with application of sole 

FYM @ 10 t ha-1, which was significantly superior to all other 

treatment and on par with 100% NPK+ along with FYM @ 5 

t ha-1 and 150% NPK. Whereas, lowest was noticed under 

control. It might be due to the continuous addition of FYM as 

direct source of carbon and partly to the fact that FYM 

addition along with fertilizers resulted in better crop growth 

which, in turn, led to addition of organic materials in the form 

of decaying roots, litter, and crop residues in these plots. 

These results corroborate with the findings of Mishra et al., 

2008); Sharma et al., (2014) [25]. 

Continuous use of inorganic and organics FYM) fertilizers for 

33 years resulted in increased of organic carbon compared to 

control plot and its over a initial value. Perusal of data further 

indicated that increase in NPK fertilizer dose from 50% to 

150% NPK progressively increased the organic carbon. This 

increased in organic carbon continuous in soil possibly due to 

increase in crop productivity which is results in additions of 

large amount of residual biomass through root, leaves, stubble 

and rhizodeposition similar findings were reported by Singh 

et al.,(2012) [26, 27]. The highest build-up of OC carbon occur 

as result of continuous deposition of FYM and accumulation 

of crop residues which act as carbon source and increased 

crop productivity. Results were in line with Thakur et al., 

(2011) [29] and Sawarkar et al., (2015) [38] reported that, 

conjoint used of NPK and FYM resulted in enhanced soil 

organic carbon. The maximum percentage of OC in surface 

soil occur due to leaf fall, accumulation of crop residues 

greater percentage of root biomass is present in surface soil.  

 

Macronutrients  

All the fertilized treatments showed remarkable increased in 

soil available nitrogen (Table.2) as compared to control. 

Significantly highest available N observed 315.9 kg ha-1) in 

100% NPK + FYM @ 5 t ha-1 treated plot, which was at par 

with 150% NPK as similar findings earlier reported by 

Sawarkar et al., (2015) [38]. Whereas, the lowest value noted 

in control plot. The increase in available nitrogen content in 

soil due to application of FYM may be attributed to the 

mineralization of nitrogen and greater multiplication of soil 

microbes which converts organically bound N into inorganic 

form. The lowest value of available N in control may be due 

to mining of nutrients with continuous cropping without 

fertilization over the years. Application of fertilizers either 

alone NPK or in conjunction with organics were significantly 

superior to control. These results were corroborate with 

Jadhao et al. 2019) [8].Views consistent with results of 

Kushwaha et al., 2017) [11], higher status of available N was 

recorded in surface layer. The greater increase in available N 

contents in soil under different treatment might be due to 

direct addition, accumulation of crop residue and stimulation 

of bio inoculants for N-fixation.  

The (Table.2) significantly highest available phosphorus 

22.05 kg ha-1) was recorded with conjoint application of 

100% NPK along with FYM @ 5 t ha-1 followed by, 21.82 kg 

ha-1) with 150% NPK in soil after harvest of sorghum, 

respectively. Whereas, lowest available phosphorus was 

noticed in absolute control. Enhancement in available 

phosphorus with the application of NPK fertilizers alone or in 

combination with FYM might be due to the release of organic 

acids during decomposition, which in turn helped in releasing 

phosphorus through solubilizing action of native phosphorus 

in the soil. The results were in conformity with Sharma and 

Sepehya, 2014) [42]. The soil organic matter SOM) also forms 

a protective cover on sesquioxides and makes them inactive, 
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and thus reduces the phosphate fixing capacity of the soil, 

which ultimately, helps in release of abundant quantity of 

phosphorus as reported by Urkurkar et al., 2010) [30].The 

addition of P at higher rates 150% NPK) treatment recorded 

the marked increase in available P. Application of 100% N 

alone had no significant effect on available phosphorus, but 

when applied along with P i.e 100% NP, resulted into 

significantly higher available phosphorus over 100% N alone 

treatment. Limited use of the P as compared to N through 

imbalanced fertilization that might be one of the reason for 

lower P availability in the soil. Low P availability in these 

may also be due to its fixation be Fe and Al oxides and 

hydroxides, similar results were reported by Sarkar et al., 

2018) [39]. 

The available potassium in soil were ranged from 153.4 to 

461.8 kg ha-1 after harvest of sorghum (Table.2). Significantly 

highest available K was 461.8 kg ha-1) recorded under 

treatment with 100% NPK+FYM @ 5 t ha-1 and statistically 

at par with 150% NPK in soil after sorghum-wheat sequence. 

The available potassium content of soil showed an increase 

with continuous application of potassic fertilizer and FYM 

over the initial value. Increased in availability of K with 

100% NPK+FYM application might be due to the direct 

addition of K to the available pool of the soil, mineralization 

of organic sources and solubilization from native sources 

during the decomposition Subehia and Sepehya, 2012) [22, 28] 

and Kharche et al., (2013) [10]. Further, data suggest that with 

increasing NPK dose from sub-optimal to super optimal 

levels, the magnitude of soil available K showed an increasing 

trend. The depletion of available K in N, NP and absolute 

control treatment may be attributed to exclusion of K in these 

treatments. Results were in agreement with Jadhao et al., 

(2018) [9]. Sharma et al., (2017) [40] reported higher contents of 

available K in 150% NPK treatment were obvious. 

Comparatively higher content of available K in the plots 

receiving 100% NPK-S) might be due to its lower removal 

emanating from lower yields caused by sulphur deficiency.  

 

Micronutrients  

The micronutrients status of soil were strongly influenced 

with the optimization of doses and balanced fertilization. The 

data presented in Table 3 indicated that DTPA-extractable 

micronutrients in soil was significantly influenced due to the 

various treatments. Significantly highest Zn (0.69 mg kg-1) 

availability of Zn was obtained under treatment which consist 

of sole FYM @ 10 t ha-1 as organic source of nutrients which 

was superior over the rest of treatments and on par with the 

100% NPK+FYM and 150% NPK balanced fertilization.  

Similarly, the super optimal dose of 150% NPK recorded the 

highest availability of micronutrients compared with RDF of 

NPK and 100% N alone and 100% NP as result of reduction 

or omission of P, K and S impacting towards less production 

of above and below ground biomass of due to shortage of 

nutrient supply. Whereas, the lowest availability of Zn was 

noted under control plot and sub optimal dose of fertilizer. 

Organic manure or FYM dictates the chemical, physical and 

biological activities of soil but they have comparatively low 

nutrient content, so larger quantity is required for plant 

growth Akhtar et al., 2009) [41]. The increase in the content of 

DTPA extractable Zn in organically amended plots may be 

due to mineralization of organically bound forms of Zn in the 

FYM and also possible addition of zinc as impurity through 

single superphosphate. Addition of FYM might result in the 

formation of organic chelates of higher stability. Zinc is 

known to form relatively stable chelates with organic ligands, 

which decrease their susceptibility to adsorption, fixation, 

and/or precipitation. Similar results were also reported by 

Sharma et al., (2017) [40]. Pant et al. (2020) [18] reported that, 

when intensive systems of two or more than two crops are 

followed with high input use, the secondary and micro-

nutrients are also removed in large quantities from the soil 

along with primary nutrients NPK) due to higher biomass 

yield. Since NPK are commonly replenished through high 

analysis fertilizers, the secondary and micro-nutrients, 

especially sulphur, zinc, iron, copper and manganese, remain 

uncared and have started showing up deficiencies in many 

areas. 

 Therefore, in recent years, the crops have started responding 

to these nutrients Kharche et al. 2013) [10]. Also considerable 

depletion in available Zn status of soil have been observed as 

compared to their initial status, before 32 years, under only 

chemical fertilizers. However, integration of organics 

maintained the level of micro-nutrient cations above the 

critical level in soil. The continuous use of only chemical 

fertilizers caused considerable depletion of all the four micro-

nutrient cations, which indicates mining of these nutrients due 

to long-term intensive cultivation of cereal-cereal cropping 

sequence without addition of any organic manure or crop 

residues, which further suggests the necessity of regular use 

of organics for maintaining micro-nutrient status of soils.  

The significantly highest DTPA-extractable-Fe (9.77 mg kg-1) 

was recorded with application of FYM @ 10 t ha-1. The 

increased in availability of Fe with combined application of 

organic manures and inorganic fertilizers compared to 

imbalanced fertilized treatments. This ascribed to consistent 

use of FYM as source of nutrients to crop growth which 

enhances the crop growth and development of excess biomass 

yield as source of organic matter. Similar findings were 

reported by Setia and Sharma 2004) [23] observed that 

increasing application of alone chemical fertilizers accelerated 

depletion of DTPA-Fe from soils. Moreover, the treatments 

receiving NPK+FYM had the highest concentration of DTPA-

Fe. The lowest availability of Fe noticed under control 

treatments as impact of no manures and fertilizer application. 

This decline in DTPA-extractable Fe with continuous 

cropping has occurred because of Fe removal by successive 

crops from the native reserve of this micronutrient cation. The 

results were in accordance with those reported earlier by 

Singh et al., 1995) [41] and Behera et al., 2009) [1]. Behera et 

al., 2009) [1] reported that available Fe content declined in all 

the treatments from the initial level of 10.6 mg kg-1, as a result 

of continuous cropping and fertilization for 33 years.  
The content of DTPA-extractable Cu were varied from 2.91 to 
3.52 mg kg-1 after harvest of kharif  sorghum. Significantly 
highest DTPA-extractable-Cu (3.52 mg kg-1) was recorded 
under plot receiving 100% NPK+FYM @ 5 t ha-1 and it was 
significantly superior over the all other treatments. Whereas, 
lowest (2.91 mg kg-1) available Cu was recorded in the 
control. Results revealed that DTPA-extractable Cu content in 
soil increased with the combined application of chemical 
fertilizer and FYM as compared to chemical fertilizer alone 
and control. The increase in DTPA-extractable Cu may be 
attributed to the chelating action of organic compounds 
released during decomposition of FYM which increased 
availability of micronutrients by preventing fixation, 
oxidation, precipitation and leaching. Similar findings were 
reported by Shahid et al., 2015) [24]. Increment of DTPA-
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extractable Cu may be associated with the chelating action of 
organic sources (FYM, GM and WS) that are liberated due to 
decomposition of organic source that advantages in 
availability of micronutrients through the prevention of some 
particular processes like fixation, oxidation, precipitation and 
leaching Dhaliwal et al., 2019 [4] and Walia et al., 2010) [32]. 
The significantly highest (13.68 mg kg-1) DTPA-extractable 
Mn was noted with application of FYM @ 10 t ha-1 it was on 
par with 100% NPK+FYM @ 5 t ha-1 and 75% NPK + 25% N 
through FYM. Whereas, the lowest Mn content 11.06 mg kg-

1) in soil was seen in control. This could be attributed to the 

addition of FYM which releases Mn2+ bound to organic 
legends and accelerates the reduction of Mn4+ to Mn2+. 
Escalated the availability of Mn may also be due to the 
extended period of mineralization of organic manure which 
readily liberated the Mn in to labile pool over an extended 
period. Similar findings were reported by Saha et al., 2007) 

[20]. Apart from that, organic acids and humic substances 
released from FYM decomposition encourage the Mn 
mobilization from solid phase to soil solution by Dhaliwal et 
al., 2013) [5]. Organic manuring is another way to increase the 
Mn availability in soils. 

 
Table 1. Effect of long term manuring and fertilization on grain and fodder yield under sorghum-wheat cropping sequence 

 

Sr. No Treatments 

Pooled Yield q ha-1) 

Sorghum 

Grain Fodder 

T1 50 NPK 16.53 44.12 

T2 100 NPK 24.41 65.37 

T3 150 NPK 29.80 79.01 

T4 100 NPK S free 22.74 59.95 

T5 100 NPK + Zn @ 2.5 kg ha-1 25.48 67.85 

T6 100 NP 19.69 51.26 

T7 100 N 10.85 29.72 

T8 100 NPK+FYM@ 5 t ha-1 32.64 87.71 

T9 100 NPK +S @ 37.5 kg ha-1 27.13 72.18 

T10 FYM @10 t ha-1 18.68 49.82 

T11 75 NPK + 25 N through FYM 27.10 74.04 

T12 Control(No manures and fertilizer) 3.14 8.46 

 SE m() 0.82 2.22 

 CD at 5% 2.36 6.42 

 
Table 2. Effect of long term manuring and fertilization on physico-chemical properties and available N, P and K status under of soil under 

sorghum-wheat cropping sequence 
 

Sr. No Treatments 
After harvest of Sorghum 

pH EC OC N P K 

T1 50 NPK 8.02 0.30 4.43 162.8 11.00 241.4 

T2 100 NPK 8.05 0.34 5.41 240.3 18.04 383.2 

T3 150 NPK 8.12 0.38 6.97 289.9 21.82 443.9 

T4 100 NPK S free 8.11 0.34 5.32 219.9 17.83 372.0 

T5 100 NPK + Zn @ 2.5 kg ha-1 8.08 0.36 6.50 221.9 18.44 389.4 

T6 100 NP 8.14 0.32 4.78 210.5 18.06 223.8 

T7 100 N 8.08 0.31 4.05 200.5 10.60 187.2 

T8 100 NPK+FYM@ 5 t ha-1 8.07 0.35 7.83 315.9 22.05 461.8 

T9 100 NPK +S @ 37.5 kg ha-1 8.11 0.36 6.57 224.0 18.63 364.9 

T10 FYM @10 t ha-1 7.95 0.38 7.88 221.4 15.80 289.3 

T11 75 NPK + 25 N through FYM 8.09 0.34 6.47 227.4 18.48 332.3 

T12 Control(No manures and fertilizer) 8.10 0.25 3.08 113.8 5.85 153.4 

 SE m) ± 0.075 0.015 0.28 8.41 0.88 17.8 

 CD at 5  0.225 0.055 0.82 24.26 2.53 51.17 

 
Table 3. Effect of long term manuring and fertilization on DTPA-extractable micronutrient status under sorghum-wheat cropping sequence 

 

Sr. No Treatments 
After harvest of Sorghum 

Zn Cu Fe Mn 

T1 50 NPK 0.49 4.38 8.42 11.57 

T2 100 NPK 0.51 4.08 8.64 12.12 

T3 150 NPK 0.57 4.43 8.93 12.85 

T4 100 NPK S free 0.48 2.97 8.66 12.09 

T5 100 NPK + Zn @ 2.5 kg ha-1 0.63 2.98 8.61 12.76 

T6 100 NP 0.52 3.48 8.44 12.09 

T7 100 N 0.48 2.97 8.37 11.61 

T8 100 NPK+FYM@ 5 t ha-1 0.67 3.52 9.54 13.39 

T9 100 NPK +S @ 37.5 kg ha-1 0.56 2.93 8.57 12.70 

T10 FYM @10 t ha-1 0.69 3.27 9.77 13.68 

T11 75 NPK + 25 N through FYM 0.66 2.97 9.28 13.14 

T12 Control(No manures and fertilizer) 0.44 2.91 7.49 11.06 

 SE m) ± 0.025 0.14 0.29 0.24 

 CD at 5  0.072 0.43 0.84 0.23 
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Conclusion  

Thus, it finally concluded that balanced fertilization with 

NPK and comprised used of FYM along with NPK and super 

optimal dose of NPK fertilization resulted in enhanced soil 

fertility status and increased crop productivity as well as soil 

health in sustainable manner and its helps to arrest the 

degradation of soil quality.  
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