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Abstract 

The experiment was conducted in Kalaburagi district, which belongs to North Eastern Dry Zone (Zone-2) 

of Karnataka state. The experiment was laid out in split-plot design with three main plot treatments viz., 

control (0 Kg P2O5 ha-1), 50 per cent of recommended dose of P (30 Kg P2O5 ha-1) and 100 per cent of 

recommended dose of P (75 Kg P2O5 ha-1) and seven sub-plot treatments viz., no organic manure, 

farmyard manure @ 12 t per ha-1, vermicompost @ 6 t per ha-1
, poultry manure @ 6 t per ha-1, P enriched 

farmyard manure @ 6 t per ha-1, P enriched vermicompost @ 3 t per ha-1 and P-enriched poultry manure 

@ 3 t per ha-1. Application of P-enriched organic manures at different levels of P-fertilizers had 

significantly increased the P-uptake of onion crop. Among different P-enriched organic manures, poultry 

manure gave highest uptake and available status of phosphorus. 
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Introduction 

In vertisol, the phosphorus availability to crops is seldom exceeds 15-20 per cent due to its 

high fixation in the soil. Hence to reduce the phosphorus fixation in soil, to enhance the 

efficiency of the applied phosphatic fertilizer and to keep the phosphorus more timely 

available to crops the organic matter plays a significant greater role. It has been proved that 

addition of P-enriched farmyard manure reduced the fixation and enhanced the availability of 

both native and applied phosphorus to crops. Therefore, there is a need to develop viable 

technology to increase the efficiency of inorganic P-fertilizer through P-enriched organic 

manures. Kaswan et al. (2017) [9] reported that application of FYM at the rate of 40 t ha-1 

significantly increased phosphorus uptake under organic treatments as compared to control. It 

was due to the use of various sources of organic manures applied to onion might have 

improved the phosphorus availability in soil and thus benefited the crop. 

 

Materials and Methods 

The total content of nutrients (N,P2O5 and K2O) in all the selected farmyard manure (FYM), 

vermicompost (VC), poultry manure (PM) were determined and the calculated quantity of 

each organic manure was taken separately and mixed well with single superphosphate. Single 

superphosphate mixed organic manure was filled separately in polyethylene bag and required 

quantity of water was added to each bag to maintain moist condition (50% of maximum water 

retention capacity of the manure). These bags were kept for a period of one month by adding 

water as per the requirement to maintain uniform moisture level in the entire incubated time. 

After the incubation period of 30 days all these manures were dried and applied to soil. Onion 

was grown as a test crop. Pre-calculated quantities of N and K2O and S were given to all the 

plots at during transplanting of onion. Organic manures and P-enriched organic manures were 

applied in a band placement before transplanting of onion seedlings. Three levels of P2O5 that 

is 0, 50 and 100 per cent were given to main plots in the form of single superphosphate to 

onion crop. The required quantity of fertilizers were supplied in the form of urea, single 

superphosphate and muriate of potash. Half the recommended dose of nitrogen, full doses of 

different levels phosphatic and potassic fertilizer, were given to onion crop as a basal dose. 

The remaining half of the nitrogen was top dressed at 45 days after transplanting. 
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The soil was deep black (100-150 cm) with clay texture 

having moderately alkaline in reaction (pH) (8.1), low in salt 

content (EC) (0.19 dS m-1), low organic carbon content 

(0.39%), available N content was low (227 kg ha-1), available 

P2O5 content was medium (32 kg ha-1), available K2O content 

was high (418 kg ha-1). With respect to micronutrients, DTPA 

extractable zinc content (0.67 ppm), iron content (7.13 ppm), 

Copper content (1.73 ppm) and Manganese content (15.74 

ppm) were above the critical limit and nutrient composition of 

organic manures are presented in table 1. 

 
Table 1: Nutrient composition of organic manures (on oven dry 

basis) 
 

Properties FYM VC PM 

pH (1:2.5) 6.70 7.20 7.13 

E.C (dS m-1) at 25 °C 0.10 1.20 0.13 

Total nutrient composition 

Nitrogen (N) % 0.90 0.70 3.10 

Phosphorus (P2O5) % 0.60 0.50 1.20 

Potash (K2O) % 0.80 0.75 1.40 

 

P- uptake  
Phosphorous content in onion crop was determined by 

Vanadomolybdate phosphoric acid yellow colour method and 

absorbance of the solution was recorded at 430 nm using 

spectrophotometer (Jackson, 1973) [7] and expressed on 

percentage, and finally uptake of nutrient was calculated and 

expressed in kg ha-1. 

 

Results and Discussion  

Uptake of phosphorus (kg ha-1) in leaf samples of onion 

crop at harvest: The data (Table 2) on the uptake of 

phosphorus in leaf samples of onion crop at harvest as 

influenced by residual organic manures, P-enriched organic 

manures at different levels of P-fertilizer and their interactions 

were found to be significant. Phosphorus enriched organic 

manures differed significantly on the uptake of phosphorus as 

compared to organic manures. Among the P-enriched organic 

manure treatments, P-enriched PM recorded maximum uptake 

of phosphorus (10.07 kg ha-1) followed by FYM (9.16 kg ha-1) 

and VC (8.60 kg ha-1). In organic manures, PM, FYM and VC 

recorded 9.03, 8.08 and 7.33 kg ha-1 uptake of phosphorus, 

respectively and no organic manure treatment (6.75 kg ha-1). 

Incorporation of P-enriched organic manures and organic 

manures influenced the uptake of phosphorus by onion crop. 

The uptake of phosphorus in P-enriched organic manures 

added plots was more compared to organic manures which 

may be ascribed to the increase in the availability of 

phosphorus in the soil due to addition of P-enriched organic 

manures than compared to organic manures. This may be due 

to the difference in the chemical composition of organic 

manures which led to more availability of nutrients. These 

observations are in accordance with the reports of Basavaraj 

and Manjunathaiah (2003) [3].  

In different levels of P-fertilizer treatments uptake of 

phosphorus was found to be significantly increased over no P-

fertilizer treatment. The amount of uptake of phosphorus was 

highest (9.88 kg ha-1) at 100 per cent RDF-P followed by 50 

per cent RDF-P (8.76 kg ha-1) and no P-fertilizer treatment 

(6.65 kg ha-1). The interaction between P-enriched organic 

manures at different levels of P-fertilizer showed significant 

effect on the uptake of phosphorus. Significantly highest 

uptake of phosphorus (11.02 kg ha-1) was observed in the 

combination of 50 per cent recommended dose of P-fertilizer 

(30 kg P2O5) and P-enriched poltry manure @3 t ha-1 (M2S6). 

Application of levels of P-fertilizer significantly increased the 

uptake of phosphorus by onion crop. This may be due to the 

increase in the availability of phosphorus with the levels of P-

fertilizer in the soil which leads to more uptake of phosphorus 

by onion crop. Similar observations were reported by Kumar 

(2015) [10] and Arunkumari et al. (2018) [2]. 

The combined addition of P-enriched organic manures and 

organic manures at different levels of P-fertilizer had a 

significant effect on the uptake of phosphorus by onion crop. 

Application of P-enriched PM along with the addition of 100 

per cent RDF-P was found to be superior in the uptake 

phosphorus. Similar observations were reported by Mathukia 

et al. (2014) [11] revealed that application of FYM and VC to 

groundnut, while that of RDF and FYM to garlic significantly 

increased uptake of N, P, K and S. 

 
Table 2: Effect of organic manures and P-enriched organic manures at different levels of P- fertilizer on uptake of phosphorus (kg ha-1) in leaf 

and bulb samples of onion crop at harvest 
 

 
Uptake of phosphorus in leaf (kg ha-1) Uptake of phosphorus in bulb (kg ha-1) 

M0 M1 M2 Mean M0 M1 M2 Mean 

S0 4.83 6.20 9.22 6.75 8.30 8.55 12.19 9.68 

S1 6.39 8.20 9.67 8.08 9.95 11.18 12.75 11.29 

S2 5.29 7.37 9.33 7.33 6.89 10.85 12.87 10.20 

S3 7.38 9.32 10.38 9.03 9.53 10.98 12.84 11.12 

S4 7.57 10.08 9.84 9.16 9.33 13.52 12.81 11.88 

S5 6.34 9.74 9.72 8.60 8.29 12.90 12.79 11.33 

S6 8.73 10.45 11.02 10.07 10.76 13.57 13.85 12.73 

Mean 6.65 8.76 9.88 8.43 9.01 11.65 12.87 11.18 

 S.Em± C D (P=0.05) S.Em± C D (P=0.05) 

Main plot 0.05 0.21 0.15 0.57 

Sub plot 0.09 0.25 0.30 0.86 

Interaction 0.15 0.31 0.52 1.06 

Main plot: P-fertilizer application (M) Sub plot: Organic manures application (S) 

M0: No P- fertilizer (RDF-NK) S0: Control (No organic manure) 

M1: 50% recommended dose of P-fertilizer (30 Kg P2O5 ha-1) S1: Farmyard manure @ 12 t ha-1 

M2: 100% recommended dose of P-fertilizer (75 Kg P2O5 ha-1) S2: Vermicompost @ 6 t ha-1 

 S3: Poultry manure @ 6 t ha-1 

 S4: P- Enriched Farmyard manure @ 6 t ha-1 

 S5: P- Enriched Vermicompost @ 3 t ha-1 

RDF: 125:75:125:50; N: P2O5: K2O: S; Kg ha-1 S6: P- Enriched Poultry manure @ 3 t ha-1 
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Uptake of phosphorus (kg ha-1) in bulb samples of onion at 

harvest 
The data (Table 2) indicated that the uptake of phosphorus by 

onion as influenced by organic manures, P-enriched organic 

manures at different levels of P-fertilizer and their interactions 

were found to be significant. Among organic manures, FYM 

observed maximum uptake of phosphorus 11.29 kg ha-1 

followed by PM 11.12 kg ha-1 and lowest in VC 10.20 kg ha-1 

and no organic manure treatment (9.68 kg ha-1). Among the P-

enriched organic manure treatments, P-enriched PM recorded 

maximum uptake of phosphorus 12.73 kg ha-1 followed by 

FYM 11.88 kg ha-1 and VC 11.33 kg ha-1. Similar findings 

were reported by Basavaraj and Manjunathaiah (2003) [3] in 

maize reported that phosphorus uptake was observed due to 

the application of P-enriched organic manures as compared 

with organic manures alone. Among P-enriched organic 

manures PM gave highest uptake of P (12.73 kg ha-1). 

The application of different levels of P-fertilizer had 

significantly increased the uptake of phosphorus over no P-

fertilizer treatment. The amount of uptake of phosphorus was 

highest (12.87 kg ha-1) in 100 per cent RDF-P followed by 50 

per cent RDF-P (11.65 kg ha-1) and no P-fertilizer treatment 

(9.01 kg ha-1). The interaction of P-enriched organic manures, 

organic manures at different levels of P-fertilizer had 

significant effect on the uptake of phosphorus. The highest 

amount of uptake of phosphorus (13.85 kg ha-1) was recorded 

due to application of P-enriched PM in combination with100 

per cent RDF-P.  

 
Table 3: Effect of organic manures and P-enriched organic manures at different levels of P- fertilizer on available nitrogen and phosphorus 

status (kg ha-1) in soil after harvest of crop 
 

 
Available phosphorus (kg ha-1) 

M0 M1 M2 Mean 

S0 26.90 36.07 39.95 34.31 

S1 28.89 39.85 47.92 38.89 

S2 27.40 37.16 45.83 36.80 

S3 29.59 40.85 49.22 39.89 

S4 29.29 40.45 48.82 39.52 

S5 27.90 38.86 45.83 37.53 

S6 29.89 41.35 50.42 40.55 

Mean 28.55 39.23 46.86 38.21 

 S.Em± C D (P=0.05) 

Main plot 0.09 0.35 

Sub plot 0.01 0.04 

Interaction 0.02 0.05 

Main plot: P-fertilizer application (M) Sub plot: Organic manures application (S) 

M0: No P- fertilizer (RDF-NK) S0: Control (No organic manure) 

M1: 50% recommended dose of P-fertilizer (30 Kg P2O5 ha-1) S1: Farmyard manure @ 12 t ha-1 

M2: 100% recommended dose of P-fertilizer (75 Kg P2O5 ha-1) S2: Vermicompost @ 6 t ha-1 

 S3: Poultry manure @ 6 t ha-1 

 S4: P- Enriched Farmyard manure @ 6 t ha-1 

 S5: P- Enriched Vermicompost @ 3 t ha-1 

RDF: 125:75:125:50; N: P2O5: K2O: S; Kg ha-1 S6: P- Enriched Poultry manure @ 3 t ha-1 

 

Available P2O5 content (kg ha-1) of soil after the harvest of 

onion crop 

The application of organic manures enriched with P obviously 

brought an improvement in available P content of soil as 

compared to organic manures. Among the P-enriched organic 

manure treatments, PM recorded maximum available P 40.55 

kg P2O5 ha-1, followed by FYM 39.52 kg P2O5 ha-1 and VC 

37.53 kg P2O5 ha-1. In organic manures, PM, FYM and VC 

recorded 39.89, 38.89, and 36.80 manures available kg P2O5 

ha-1, respectively over no organic manure treatment (34.31 kg 

P2O5 ha-1). The available phosphorus in P-enriched organic 

manures applied plots was more compared to organic manures 

which may be due to the formation of metallo-organic 

complexes with organic ligands which decreased their 

susceptibility to absorption, fixation or precipitation reactions 

in soil. Thus, forming soluble complexes with native as well 

as applied P. The difference in the available status within the 

organic manures treatments may be due to the difference in 

the content of P in the manures Similar views were expressed 

by Junior et al. (2016) [8], Archana (2016) [1]. 

Application of levels of P-fertilizer increased the available P 

significantly over no P-fertilizer treatment. The amount of 

available P was highest (46.86 kg P2O5 ha-1) 100 per cent 

RDF-P followed by 50 per cent RDF-P (39.23 kg P2O5 ha-1) 

over no P-fertilizer treatment (28.55 kg P2O5 ha-1). 

Application of levels of P-fertilizer significantly increased the 

amount available P2O5 in soil. The increase in the availability 

of P2O5 over no P-fertilizer treatment at 50 and 100 per cent 

RDF-P was to the tune of 39.23 and 46.86 per cent, 

respectively. It is an established fact that application of 

increasing level of fertilizer would result in an increase in the 

available nutrient status of soil. Similar observations were 

made by Geleta et al. (2017) [6]. 

The combination between P-enriched organic manures, 

organic manures at different levels of P-fertilizer showed 

significant effect on available P. Significantly highest 

available P (50.42 kg P2O5 ha-1) was observed in the 

combination of M2S6. Application of P enriched PM along 

with the addition of 100 per cent RDF-P was found to be 

superior to all other treatments in enhancing the available P 

contents of soil. Similar observations were reported by 

Farahad et al. (2009) [5], Chattoo et al. (2010) [4]. They 

reported that the available nutrient status of the soil increased 

significantly due to combined application of various organic 

manures and fertilizers. 
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