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ABSTRACT 

The experiment was conducted during kharif season of 2013and2014, at research farm of 

Regional Research & Technology Transfer Sub Station, Kirei, Sundergarh, OUAT of Odisha 

to find out influence of different organic and inorganic sources of nutrients on productivity, 

economics and energetics of hybrid maize. The experiment was carried out in RBD with eight 

treatments replicated thrice. Among the eight treatments, higher maize grain yield of 6.79 

tonnes ha
-1

, higher stover yield of 10.95 t ha
-1

,  higher gross return (₹ 88,318 ha
-1

) and net 

return (₹ 52,099 ha
-1

)  were recorded in integrated application of  75%r ecommended dose of 

fertilizer nitrogen through inorganic fertilizer + 25% Nitrogen throughvermicompost). 

However, the higher return rupee
-1

 invested (2.83) was noticed in plots which received 100% 

Recommended dose of fertilizer. The treatment of 75% r ecommended dose of fertilizer 

nitrogen through inorganic fertilizer + 25% Nitrogen through vermicompost) resulted 

higher energy output (99.87 MJ X 10
3
). Overall, the combined application of 75% 

Recommended fertilizer nitrogen through inorganic fertilizer + 25% Nitrogen through 

vermicompost was the better treatment for productivity, economics and energetic of hybrid 

maize.  

Key words : RBD, Integrated nutrient management, economics, Yield, Vermicompost and 

Energetics. 

 

 

INTRODUCTION 

To meet the food requirement of ever increasing population, agriculture sector depends on more 

energy sources like electricity and fossil fuels (Hatirli et al., 2005). Energy has been a key input of 

agriculture since the age of subsistence agriculture. It is an established fact, worldwide, that 

agricultural production is positively correlated with energy inputs. (Singh et al., 2002). Agriculture is 

both a consumer and producer of energy. It uses large quantities of locally available non-commercial 

energy, such as seed, manure and animate energy as well as commercial energy, directly and 

indirectly in the form of diesel, fertilizer for plant protection, chemicals, irrigation water and 

machinery. It is important therefore, to analyze crops and cropping systems in energy terms and to 

evaluate alternate solutions especially for arable crops, which account for more than half of the 

primary sector energy consumption. Maize (Zea mays L.) has high genetic yield potential than other 

cereal crops. Hence it is called as  ‘miracle crop’ and also as ‘queen of cereals’ . Being a C4 plant, it is 

very efficient in converting solar energy in to dry matter. Maize has the capacity to adapt to diverse 

ecologies and adverse environment. Amongst various agricultural inputs, fertilizer is and will remain 

as a chief source in achieving the food production target. For higher productivity, there is a need for 

application of higher dose of fertilizers but, the increased use of high analysis fertilizers and 

adaptation of high yielding cultivars demanding more nutrients. Presently, the quantum of chemical 

fertilizer applied is not matching with the productivity.  So, the time has come to select high 

production potential crop as well as the energy efficient crops like maize. It is well known that maize 

is a heavy feeder of nutrients and continuous application of only chemical fertilizers in intensive 

cropping system is leading to imbalance of nutrients in soil, which has an adverse effect on soil health 

and also on crop yield. Highest productivity of crops in a sustainable manner without deteriorating the 

soil and other natural resources could be achieved only by applying appropriate combination of 

different organic manures and inorganic fertilizers (Chandrashekara et al., 2000). Therefore, in the 
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present context, information on judicious combination of organics and chemical fertilizers are 

required for sustainable production and energy efficiency.  

 

MATERIALS AND METHODS 

The experiment was conducted in randomized block design, consisting of 8 treatments with 3 

replications, at research farm of Regional Research & Technology Transfer Sub Station, Kirei, 

Sundergarh, OUAT of Odisha state (22
0
 4’ N and 84

0
 2’ E with average annual rainfall of 1422.45 

mm), during kharif 2013 and 2014.The soil of the experimental site was sandy clay loam with pH of 

6.74, Electrical conductivity 0.86 dSm
-1

, low in organic carbon (4.2 g kg
-1

), low in available nitrogen 

(216 kg ha
-1

), medium in phosphorus (14 kg ha
-1

) and medium in potassium (187 kg ha
-1

). Maize 

hybrid Cv PMH-3 was sown on 10
th
 June and 12

th
 June in 2013 and 2014 respectively in specified 

crop geometry and all farm operations were conducted as per recommendations of the crops. The 

eight treatments consisting of T1(100% RDF),T2(75%RDFN+ 2 5 % N by Vermicompost), 

T3(75%RDFN+25%RDFN by MOC),T4 (75%RDFN+ 25% N by FYM ),T5(50%RDFN+ 50% N 

by VC),T6(50%RDFN+50%RDFNbyMOC),T7(50%RDFN+50% N  by FYM) ,T8(Control) 

which were applied in hybrid maize.  The soil test based RDF used in treatment was 120-6-60 kg 

NPK ha
-1
, out of which whole P and K were applied at the time of sowing and N was applied in 3 split 

doses as 50% at the time of sowing, 25% at 21 days after sowing (DAS), and remaining 25% at the 

time of tasseling (i.e at 50-60 DAS). Regular biometric observations were recorded at specific time 

intervals by selecting randomly 5 plants in each treatment. Maize was harvested on 12
th
 September 

and on 17
th
 September in 2013 and 2014 respectively. Grain yield, stover yield and economics were 

recorded after harvesting of crop. Gross return, Net return and return rupee
-1

 invested of each of the 

treatment were calculated for the pooled data of 2 years taking into account of all the components of 

cost of cultivation and cost of produce involved in the treatment. Energy equivalents of inputs 

shown in Table 2 were used for estimation. The amount of inputs used in the production of maize 

were specified in order to calculate the energy dynamics in this study. The data were analyzed 

statistically for comparing the treatment means.   

 

RESULTS AND DISCUSSION 

 

Grain weight cob
-1

 

The grain weight cob
-1

 is an important yield attributing characters of maize. Result showed that 

integrated nutrient management had a significant effect on grain weight cob
-1

 (Table 1). The 

significantly higher  grain weight cob
-1

(102.67 g) was recorded with T2-75% RDFN + 2 5 % N by 

vermicompost followed by T5-50%RDFN+ 50% N by VC(89.74 g) and T4- 75%RDFN+ 25% N 

by FYM (88.8 g ).This improvement in yield attribute of maize with application of integration of 

organic and inorganics might be because of higher availability of macro and micronutrients with the 

addition of vermicompost. Chandrasekhar et al. (2000) and Sujatha et al. (2008) observed similar 

beneficial effect of organic manures on different growth and yield attributes. 

  

Grain and stover yield 

On the basis of pooled data, result showed that significantly  higher  grain yield (6.79 t ha
-1

) and the 

highest stover yield (10.95 t ha
-1

) of maize were registered with 75% RDFN + 25% N through 

vermicompost (Table 1). Increase in maize grain and stover yields owing to vermicompost 

might be attributed to higher number of grains cob
-1

 as well as dry matter accumulation and dry 

matter partitioning and indirectly higher nutrient uptake by maize from vermicompost treated 

plots. The results are in close conformity with those of Verma et al., (2006) and Tollenar et al., 

(2006).  

 

Input-output energy 

The total input energy in each operation was higher in T5 (13.14 MJ X 10
4
). The results indicate that 

more energy was used in treatment T5  followed by T2 (12.77 MJ X 10
4
) in table 3. The net energy 

gain was maximum with T2  87.11 MJ X 10
4
  results indicated that net energy gained in T2  was better 

than other treatments.(Table 2.)  
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Table 1: Effect of integrated nutrient management on grain weight cob
-1

 and grain yield of 

hybrid maize  

Treatments 
Grain weight  (g cob

-1
) Grain yield (t ha

-1
) Stover yield (t ha

1
) 

2013 2014 Pooled 2013 2014 pooled 2013 2014 pooled 

T1 83.87 91.92 87.89 5.20 5.45 5.33 10.64 11.19 10.92 

T2 97.57 107.78 102.67 6.47 7.11 6.79 10.80 11.10 10.95 

T3 79.57 86.26 82.91 5.27 5.69 5.48 10.27 10.87 10.57 

T4 83.57 94.04 88.80 5.63 6.21 5.92 10.19 10.43 10.31 

T5 84.27 95.20 89.74 5.69 6.28 5.99 10.42 10.84 10.63 

T6 72.85 80.15 76.50 4.92 5.29 5.10 9.46 9.19 9.33 

T7 80.50 92.22 86.36 5.42 6.09 5.75 10.10 10.98 10.54 

T8 44.80 45.32 45.06 2.96 2.99 2.97 5.63 5.31 5.47 

SEm (+) 2.86 3.11 2.37 0.22 0.28 0.19 0.31 0.36 0.24 

CD at 5% 8.67 9.43 7.20 0.68 0.84 0.57 0.93 1.08 0.72 

RDF-Recommended dose of fertilizer, RDFN-Recommended dose of  fertilizer nitrogen,  VC-Vermicompost, 

MOC- Mustard oil cake, FYM-Farm yard manure.T1 :  100% RDF,      T2 :  75% RDFN + 25% N by VC,  T3 :  

75% RDFN + 25% N by MOC, T4 :  75% RDFN + 25% N by FYM, T5:  50% RDFN + 50%  N by VC, T6:   

50% RDFN + 50% N  by MOC , T7:   50% RDFN + 50% N  by FYM, T8:   Control (No manure and  no 

nitrogen fertilizer). 

 

Table 2: Effect of integrated nutrient management on  energetics of maize  in   maize - toria   

cropping  

Treatments 

System energetics ha
-1 

Energy 

input 

(MJ x 

10
3
) 

Energy output   

(MJ x 10
3
)

 
Energy productivity 

(Kg/MJ x 10
3
)

 Energy ratio 

2013 2014 Pooled 2013 2014 Pooled 2013 2014 Pooled 

T1 12.33 76.44 80.12 78.28 0.42 0.44 0.43 6.20 6.50 6.35 

T2 12.76 95.17 104.57 99.87 0.51 0.56 0.53 7.46 8.19 7.82 

T3 10.98 77.41 83.69 80.55 0.48 0.52 0.50 7.05 7.62 7.34 

T4 11.90 82.75 91.24 86.99 0.47 0.52 0.50 6.95 7.67 7.31 

T5 13.14 83.67 92.37 88.02 0.43 0.48 0.46 6.37 7.03 6.70 

T6 9.56 72.26 77.76 75.01 0.51 0.55 0.53 7.56 8.13 7.84 

T7 11.41 79.68 89.47 84.58 0.47 0.53 0.50 6.98 7.84 7.41 

T8 3.10 43.46 43.97 43.72 0.95 0.97 0.96 14.03 14.19 14.11 

SEm (+) - 3.28 4.05 2.78 0.02 0.03 0.02 0.31 0.43 0.30 

CD at 5% - 9.95 12.30 8.45 0.06 0.09 0.06 0.95 1.32 0.91 
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Economics  

Integrated nutrient management had a significant influence on economics of hybrid maize 

production during both the years of experiment (Table 2). Result showed that significantly higher 

gross return of ₹ 88,318 ha
-1

 and net return  of ₹ 52,099 ha
-1

 were recorded when 75% RDFN 

through fertilizer and 25% N through vermicompost was applied in maize. But, the highest return 

rupee
-1

 invested (2.83) was obtained with T1 (100% RDF). This might be due to improvement in soil 

health owing to continuous supply of nutrients, which resulted higher grain yield and thus the higher 

price (Table 3). 
 

Table 3 Effect of integrated nutrient management on economics of  hybrid maize  

 

CONCLUSION 

 

Thus from the foregoing discussions, it could be concluded that due to higher yield , economic return 

and better energy utilization, the treatment of T2i.e 75% RDFN + 25% N through vermicompost in 

maize not only increased the yield attributes and yield but also the higher economic return.   
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