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Abstract 

A field experiment was laid out during kharif 2017 at the Research cum Instructional Farm, Indira 

Gandhi Krishi Vishwavidyalaya, and Raipur (C.G) with in strip split plot design with four replication. 

The treatments comprised of three method of rice sowing, two sources of nitrogen with four different 

levels and two doses of phosphorous. The results revealed that all the growth and yield parameters were 

significantly influenced by different method of rice sowing, nitrogen levels and sources and doses of 

phosphorous The treatment combination M1 (tray method of sowing) N3 (100%N (RDF) through Urea 

briquette) and P1 (100%P (RDF) through SSP) was found significantly superior to other treatment 

combinations. The deep placement of briquettes induces slow release of nutrient reducing the losses and 

thereby higher nutrients uptake and ultimtely produces higher yield. urea briquette application among 

different sources of fertilizer nitrogen was found most suitable for irrigated rice cultivation system. 
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Introduction 

The low utilization efficiency of N fertilizers is attributed to losses like volatilization, 

denitrification, leaching and surface run-off. These losses can be reduced by management 

practices like proper timing, rate and modified forms of urea and deep placement of N 

fertilizers. Several strategies have been tried to enhance nitrogen use efficiency (NUE) in rice 

including split N application, the use of slow release N fertilizers and nitrification inhibitors 

(NIs). Deep placement of N briquette at 8-10 cm depth of soil can save 30% N compared to 

Prilled Urea (PU), increases absorption rate, improves soil health and ultimately increases rice 

yield. The present study was undertaken to evaluate the effect of PU, N briquette and N 

briquette in combination with organics on N use efficiency and yield of rice crop. 

 

Materials and Methods 

1. Site description 

The present investigation was carried out under field conditions during kharif 2017 at the 

Research cum Instructional Farm, Indira Gandhi Krishi Vishwavidyalaya, Raipur (C.G). The 

soil of the experimental field was vertisol. Rice variety “Rajeshwari”was used as a test crop.  

 

2. Experiment design 

The Experimental details are as follows:- 

 
Location Instructional cum Research Farm, I.G.K.V. Raipur 

Soil Type Vertisols 

Season Kharif 2017 

Crop Rice 

Variety Rajeshwari 

Treatment Combinations 24 

Design Strip-Split plot design 

Replications Four 

Net Plot size 3m x 2m (6 m2) 

Spacing 25 cm x 25 cm 

RDF 100:60:40 kg/ha (N: P2O5: K2O) 
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3 Treatment Details 

 

Main plot 

(Method of Sowing) 

Tray transplanted plants (M1) 

SRI transplanted plants (M2) 

Normal transplanted plants (M3) 

Strip plot 

(Nitrogen Sources) 

100% N (RDF) through Prilled Urea (N1) 

50% N (RDF) through Prilled Urea (N2) 

100% N (RDF) through Urea Briquettes (N3) 

Strip-Split plot 

(Phosphorous 

Doses) 

50% N (RDF) through Urea Briquettes (N4) 

100% P (RDF) through Single Super Phosphate 

(P1) 

50% P (RDF) through Single Super Phosphate 

(P2) 

* UB = Urea Briquettes, PU = Prilled Urea, RDF = Recommended 

dose of fertilizer @ 100:60:40 Kg N:P2O5:K2O ha-1 

4 Statistical Analysis  

The data collected from field observations and those recorded 

in laboratory were subjected to statistical analysis by standard 

analysis of variance technique. For significant treatment 

effects, standard error of means (SEm ±) and critical 

differences were calculated at 5 per cent level of significance. 

 

Results and Discussion 

1. Growth and Yield attributes 

In the experiment various growth and yield attributing 

characters viz., number of panicles m-2, number of grains per 

panicle, test weight of 1000 grain and grain and straw yields 

have been recorded and results are presented in the following 

table1 and table 2. fig.1, fig.2, fig.3, and fig.4. 

 
Table 1: Effect of rice establishment and nutrient management on growth and yield attributes in rice 

 

Treatment Number of Panicles/m2 Number of Grains/Panicle Test Weight 

Method of Sowing    

TRAY(M1) 210a 120a 31.21 

SRI(M2) 192b 118ab 31.16 

NT(M3) 176c 113b 31.46 

SEm± 0.66 1.74 NS 

CD (P= 0.05) 2.29 6.01 NS 

Nitrogen Sources    

100% (RDF) through PU (N1) 184b 103b 31.36 

50% (RDF) through PU (N2) 147d 96c 31.18 

100% (RDF) through UB (N3) 274a 173a 31.48 

50% (RDF) through UB (N4) 165c 99bc 31.09 

SEm± 3.43 1.42 NS 

CD (P= 0.05) 10.99 4.55 NS 

Phosphorus Doses    

100% SSP (P1) 195a 121a 31.29 

50% SSP (P2) 190b 113b 31.26 

SEm± 1.27 1.30 NS 

CD (P= 0.05) 3.64 3.73 NS 

Interactions    

M × N 0.66 0.66 1.23 NS 

 1.96 1.96 3.66 NS 

M × P NS 0.73 0.75 NS 

 NS 2.10 2.15 NS 

N × P 0.85 0.85 0.87 NS 

 2.43 2.43 2.48 NS 

M× N× P 0.37 0.37 0.38 NS 

 1.05 1.05 1.08 NS 

MEAN 196 117 31.27 

(Means followed by same letter in the column do not differ statistically) 

 

  
 

Fig 1: Effect of methods of sowing and phosphorus doses on number no. of panicles/m2 and no. of grains/panicles 
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Fig 2: Effect of Nitrogen sources on no. of panicles/m2 and no. of grains/panicle 

 

The results of the study revealed that the highest No. of 

panicle (m-2) under the different method of sowing was found 

in M1 i.e. tray method of sowing (210 m-2) which was 

significantly higher among the all treatment combinations. 

Similarly the highest No of panicle under different nitrogen 

level and sources was found 274 m-2 panicles under N3 which 

is found significantly higher than N1 and N4 and the lowest 

No. of panicle was obtained in N2 (147 m-2panicles), 

Similarly under different doses of phosphorous the highest no 

of Panicle was found in P1 (195 m-2) followed by P2.. 

The highest No of grains/panicle under the different method 

of sowing was found in M1 which was significantly higher 

than other methods of sowing, Similarly the highest 

grains/panicle under different nitrogen level and sources was 

found under N3 and the lowest grains/panicle (96 panicle 

under N2) was obtained, Similarly under different doses of 

phosphorous the highest no. of Panicle was found in P1 

followed by P2.Also all the interaction along with the higher 

order interaction are significant. 

 Non-significant variation in test weight of paddy was 

observed among the different treatment combinations. 

 
Table 2: Effect of rice establishment and nutrient management on grain and straw yield 

 

Treatments Yield (q/ha) 

 Grain Straw 

Method of Sowing   

TRAY(M1) 64.02a 83.91a 

SRI(M2) 59.38b 77.73b 

NT(M3) 53.28c 70.86c 

SEm± 1.09 1.42 

CD (P= 0.05) 3.76 4.92 

Nitrogen Sources   

100% (RDF) through PU (N1) 57.88b 76.98b 

50% (RDF) through PU (N2) 53.25d 70.82d 

100% (RDF) through UB (N3) 67.53a 86.50a 

50% (RDF) through UB (N4) 56.92c 75.71c 

SEm± 0.73 0.87 

CD (P= 0.05) 2.32 2.79 

Phosphorus Doses   

100% SSP (P1) 62.69a 81.72a 

50% SSP (P2) 55.09b 73.28b 

SEm± 1.20 1.60 

CD (P= 0.05) 3.43 4.58 

Interactions   

M × N SEm ± 1.30 1.73 

 CD (P= 0.05) 3.85 5.15 

M × P SEm ± 0.69 0.92 

 CD (P= 0.05) 1.98 2.64 

N × P SEm ± 0.80 1.06 

 CD (P= 0.05) 2.29 3.05 

M× N× P SEm ± 0.35 0.46 

 CD (P= 0.05) 0.99 1.32 

MEAN  58.89 77.50 

(Means followed by same letter in the column do not differ statistically) 
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Fig 3: Effect of methods of sowing and phosphorus doses on grain and straw yield (q/ha) 

 

 
 

Fig 4: Effect of Nitrogen sources and its levels on grain and straw yield (q/ha) 

 

The results of the study revealed that there were discernible 

variations in grain and straw yield as a result of different crop 

establishment method and nutrient management practices. 

Among the different crop sowing treatments, maximum grain 

yield of 64.02 q/ha and straw yield (83.91q ha-1) was recorded 

from the plots grown under treatment M1 which is 

significantly higher than M2 and M3. 

As regards to nutrient management, the results revealed that 

treatment N3 registered significantly maximum grain yield of 

67.53 q/ha and straw yield of 86.50 q/ha compared to other 

treatment under study. However treatment N1 did not differ 

significantly with N4 Similarly under different doses of 

phosphorous statistically the higher yield obtained in P1 Also 

all the interaction along with the higher order interaction are 

significant. 

Overall impression from yield data is that the straw yield and 

grain yield was significantly affected by the combination of 

establishment method with nutrient management practices, 

the treatments involving application of 100% urea briquette 

along with 100% phosphorous doses with tray method of 

sowing produced higher grain and straw yields 

The addition of urea briquettes in treatments provides better 

physical, chemical and biological soil condition to plant and 

also increased the no. of effective tillers and no. of grain 

panicle-1 and deep placement of briquettes which induces 

slow release of nutrient reducing the losses and thereby higher 

nutrients uptake and ultimtely produces higher yield. As per 

the above findings, M1 (tray method of sowing) N3 (100%N 

(RDF) through Urea briquette) and P1 (100%P(RDF) through 

SSP) significantly superior to other treatments combinations.  
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