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Abstract 

A field experiment was conducted in College of Agriculture, V.C. Farm, Mandya during Kharif 2014. 

The experiment was laid out in split plot design with main plot as three methods of rice cultivation and 

subplot as four micronutrient management practices replicated thrice. Among the method of rice 

cultivation due to increased yield in System of Rice Intensification recorded the higher gross returns 

(90568 Rs/ha), net returns (50559Rs/ha) and Benefit: Cost ratio (2.26) compared to the Conventional 

method and Aerobic methods of rice cultivation. Soil application of zinc sulphate and iron sulphate 

showed higher gross returns (87309 Rs/ha) and net returns (47387 Rs/ha) due to high yield. Benefit: Cost 

ratio was higher with Seed treatment with the zinc sulphate at 0.2 % and iron sulphate at 0.1% (2.21) due 

to the less cost of cultivation than the other micronutrient management practices like soil application of 

zinc sulphate and iron sulphate and seed treatment combined with foliar spray. 
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Introduction 

Rice is the major staple food for more than 60% of world’s population and it plays a pivotal 

role in Indian agriculture, as it is the principal food crop for more than 70 per cent of the world 

population. Among the cereal crops, it serves as the principal source of nourishment for over 

half of the global population. Over 2 billion people in Asia alone derive 80% of their energy 

needs from, rice which contains 80% carbohydrates, 7-8% protein, 3% fat and 3% fiber. Until 

recently, rice was considered only a starch food and a source of carbohydrates and some 

amount of protein (Sanjay Kumar et al. 2018) [1]. It provides 23 % of the calories consumed by 

the world’s population and provides 50–80 % of the energy intake of the people in the 

developing countries which is more than that of wheat or corn. However, rice is a poor source 

of many essential minerals and organic substances, especially iron (Fe), zinc (Zn) and lysine 

(Lys) and other essential amino acids for human nutrition. Currently, malnutrition of Fe and 

Zn afflicts more than 50 % of the world’s population (Welch, 2005) [2]. This weakens immune 

function and impairs growth and development and continuous heavy consumption of rice with 

low concentration of Fe and Zn has been considered a major contributor (Welch and Graham, 

1999) [3] and Zn deficiency is currently listed as a major risk factor for human health and 

causes of death globally. Biofortification, the delivery of micronutrients via staple food crops, 

has been proposed to complement existing efforts for the alleviation of micronutrient 

deficiency (Bouis et al. 2011) [4]. 

Rice production and food security largely depend on the irrigated lowland rice system, whose 

sustainability is threatened by fresh water scarcity, water pollution and competition for water 

use.  

For producing 1kg of rice about 3000 -5000 litres of water is required owing to increasing 

water scarcity, a shifting trend towards less water demanding crops against rice is noticed in 

most part of India and this warrants alternate methods of rice cultivation that aims at higher 

water and crop productivity. There are evidences that cultivation of rice through system of rice 

intensification (SRI) can increase rice yields by two to three fold compared to current yield 

levels (Uphoff, 2005) [5]. Aerobic rice cultivation where fields remain unsaturated throughout 

the season like an upland crop offers an opportunity to produce rice with less water (Bouman 

et al. 2002) [6].  

 

Materials and Methods 

The field experiment was conducted in the kharif, 2014 at the college of Agriculture, V.C. 

Farm, Mandya, Karnataka on red sandy loam soil. Hybrid rice variety used is KRH-4. The



 

~ 2643 ~ 

Journal of Pharmacognosy and Phytochemistry 
experiment was laid out in split plot design consisting of three 

replications with three main plots as methods of rice 

cultivation viz., System of Rice Intensification method, 

Conventional method and Aerobic method and four subplots 

with micronutrient management practices viz., Control 

without Zn and Fe, Soil application of ZnSO4 at 20kg/ha and 

FeSO4 at 10kg/ha, Seed treatment with ZnSO4 at 0.2% and 

FeSO4 at 0.1% and Seed treatment combined with the Foliar 

spray of ZnSO4 and FeSO4 at 0.5% each at boot leaf stage and 

panicle initiation stage. Nutrients were applied as par the 

treatment 
 

Results and Discussion  

Economics of rice cultivation varied due to methods of rice 

cultivation and micronutrient management practices. Higher 

gross returns (Rs.90568 ha-1), net returns (Rs.50551 ha-1) and 

benefit cost ratio (Rs 2.26) were obtained with SRI method 

followed by conventional method compared to aerobic 

method. The increased net return and B:C ratio was attributed 

to higher grain and straw yield obtained in SRI method 

compared to conventional and aerobic methods respectively. 

Cost of cultivation was more in conventional method due to 

more number of management practices. The similar results 

have been also obtained by Jayadeva et al. 2009 [7] and Hugar 

et al. 2009 [8]. 

Among the micronutrient management practices, soil 

application of ZnSO4 at 20 kg ha-1 and FeSO4 at 10 kg ha-1 

recorded higher gross returns (Rs.87309 ha-1) and net returns 

(Rs.46606.99 ha-1), followed by seed treatment alone 

compared to seed treatment combined with foliar spray of 

ZnSO4 and FeSO4 at 0.5 % over control. Higher gross returns 

and net returns with the treatment soil application of zinc 

sulphate and iron sulphate due to increased in yield these 

results of the study are in agreement with the findings of 

Mehta (1999) [9], Tripathi and Tripathi (2004) [10]. Higher 

Benefit : Cost ratio (2.21) recorded with treatment consisting 

of ZnSO4 at 0.2 % and FeSO4 at 0.1 % as Seed treatment 

compared to the other micronutrient management practices 

due to the use of small amounts of zinc sulphate and iron 

sulphate per hectare and hence the cost of cultivation was low 

(Harris et al., 2008) [11]. 

 
Table 1: Economics of Agronomic biofortification of hybrid rice with Zn and Fe in methods of rice cultivation 

 

Treatment 
Cost of cultivation 

(Rs/ha) 

Gross returns 

(Rs/ha) 

Net returns 

(Rs/ha) 
B:C ratio 

Main plot: Methods of cultivation 

M1 = SRI method of cultivation 40009 90568 50559 2.26 

M2 = Conventional method of cultivation 41967 86289 44323 2.05 

M3 = Aerobic method of cultivation 38217 75690 37474 1.98 

Subplot: Micronutrient management practices 

S1 = Control without Zn and Fe, 38633 77800 39168 2.01 

S2 = ZnSO4 at 20 kg/ha + FeSO4 at 10 kg/ha through Soil application 39923 87309 47387 2.18 

S3 = ZnSO4 at 0.2 % and FeSO4 at 0.1 % as Seed treatment 38633 85747 47114 2.21 

S4 = ZnSO4 at 0.2 % and FeSO4 at 0.1 % as Seed treatment + Foliar spray of 

ZnSO4 at 0.5 % and FeSO4 at 0.5 % at panicle initiation and boot leaf stage. 
38727 85504 46777 2.20 
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