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Abstract 

A study was conducted in South Dry Zone in Karnataka falls in Tumkur District of Karnataka during kharif 

season 2008 to assess the performance of conventional and aerobic farming systems and their economics in a paddy 

based cropping system. The conventional farming treatment received full dose of recommended NPK such as di-

ammonium phosphate, urea, ammonium sulphate and the weeds were controlled through herbicide. In aerobic 

method, weeds were controlled through manual weeding and plant protection was done by applying neem products 

like Neem oil 3% and neem seed kernel extract (NSKE) 5%. The application of farmyard manure, neem cake and 

tank silt was followed in aerobic method. Seeds were treated with Azospirillum. Trichogramma japonicum was used 

as biological control for stem borer and leaf folder. The results revealed that high crop yields recovered in aerobic 

paddy system compared to conventional method. Net returns obtained in Aerobic method (Rs. 57,847) were higher 

compared to conventional method (Rs. 15,296). The study also revealed that the farmers were convinced about 

aerobic rice cultivation and accepted the new method of cropping system compared to conventional method. 
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Introduction 

India’s population with a growth rate of over 

two percent annum will reach one billion marks by 

the end of this decade and is likely to reach 1.6 

billion towards the end of next century. Therefore our 

efforts need to be concentrated for not only 

increasing the total food production but also to meet 

the needs for food, fiber and fuel wood by going for 

sustainable production systems (Sreenivasa, 2014). 

Rice is one of the most important cereal crops of 

India. It occupies about 23.3 percent of gross cropped 

area in the country and is an important staple food for 

about 65 per cent of the Indian population. Demand 

for rice is growing every year and it is estimated that 

in 2010 and 2025 AD the requirement would be 100 

and 140 million tons respectively to sustain present 

food self- sufficiency and to meet future food 

requirements. India has to increase its rice 

productivity by 3 percent annum (Thiyagarajan and 

Selvaraju, 2001).  

Rice is the most important food crops cultivated 

under submerged conditions by transplanting method. 
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This method of cultivation requires large quantities of 

water, and labour intense, it was estimated that 5000 

liters of water is needed to produce 1 kg of rice. 

Evidence shows that the irrigated rice receives 34-43 

per cent of the world’s irrigation water (Bouman et 

al., 2007). Farmers are seeking alternate methods of 

cultivation for growing rice to combat this water 

scarce situation. One such method is cultivation of 

paddy under aerobic method which is characterized 

by aerated soil environment during the entire period 

of crop growth. The past efforts for increasing the 

productivity were made, however confined to area 

expansion in irrigated areas (Uphoff, 2001). 

Indiscriminate use of high fertilizers has caused 

several problems on farm as well as outside farm. 

Plants became more susceptible to pests and diseases 

and their control could be effectively done by using 

high potency poisonous chemicals. As a result of 

their residue on plants and in the soil lead to health 

hazard Mathemoglobinemia (Blue baby disease) in 

infants cancer, respiratory illness in human beings, 

eutrophication and plant toxicity due to excess 

availability of inorganic and organic nitrogen in 

surface water and soil (Malathi and Bangarusamy, 

2001).  

The full utilization depends also on the genetic 

potential of the variety and this combined efficient 

management practices encourage more efficient 

sustain food production of land would further reduce 

exploitation of fragile soil crop production system 

particularly in irrigated areas. The farmers who are 

pursuing organic farming are called organic farmers 

and have proven to the world that, their farming 

system is distinguished from other agricultural 

systems and above all a competitive and able to 

provide agricultural products of good quality while 

minimizing negative side effects (Nagaraja, 2004). 

There is no adequate and proper documentation of the 

efforts made by such farmers. As a result not much 

literature is available to other farmers about practices.  

Farmers lack readymade packages to jump into such 

alternative farming methods, their fear and doubts 

about such efforts are kept unanswered. Keeping this 

in view, the above and the known possible regions of 

low productivity of paddy studied in order to develop 

a proper sustainable paddy-paddy production system 

management with aerobic techniques at economically 

profitable levels. This study carried out to evaluate 

the aerobic practice in comparison with conventional 

practice of paddy crop system. 

Materials and Methods 

Experimental site 

The experiment was conducted in 

Vaddarahatti village, Madhugiri Taluk, Tumkur 

District of Karnataka, India (13º38´21´´N and 

77º17´38´´E) during kharif season of 2008. The area 

is characterized by a dry tropical savanna climate 

with distinct winter season with clear bright weather 

from December to February, summer season from 

March to May and rainy season with south west 

monsoon from June to September, and October to 

November constitute the post monsoon or retreating 

monsoon. The mean dry temperature is about 35°C in 

summer and 13°C in winter. The area receives mean 

annual rainfall is about 700 mm with highest rainfall 

between July to October. The soil of the experimental 

field was sandy loam with pH= 7.1, N= 0.77, P =0.4, 

K= 46.3, EC =0.169, OC= 0.41. 
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The experimental land was ploughed with 

country plough and with tractor drawn cage wheel.  

The field was levelled with bullock drawn wooden 

levelling plank. The layout was taken providing with 

buffer channels all round the plot to minimize the 

movement of nutrients final leveling was done with 

hand leveling to ensure uniform flow of water. The 

land was divided into two patches for aerobic and 

conventional methods. The KRH-2 paddy variety 

seeds were procured from Taluk Agriculture 

Department at Chikkaballapur, India having a 

maturing period of 130 days having a yield potential 

of 1214 kg/ha. The seeds were soaked in water for 24 

hrs and incubated for 12 hrs by gunny bag, and 

treated with Azospirillum and broadcasted at the rate 

of 2 kg/acre on 15th July 2008. The plants spacing of 

1 ft × 1 ft was maintained approximately. The weeds 

were removed once in 15 days regularly. The crop 

was harvested on 30th November, 2008. 

Aerobic method  

The crop was fertilized with 25 tons 

farmyard manure, 150 kg of NPK (10:10:10), 

FeSO4.ZnSO4 (20+20 kg) and 25 tons of tank silt, and 

treated with 3 litres of neem seed kernel extract 

(NSKE) per hectare. Further fertilization of crops was 

done during active tillering and panicle initiation (6th 

week and 10th week respectively) with 75 kg/ha acre 

of NPK (5:5:5). The crop was irrigated once in 8 

days. The irrigation was stopped 15 days before 

harvest. Biocontrol agent (Trichogramma japonicum) 

was allowed to control stem borer and leaf borer 

insect pests during panicle initiation and growth 

period. Rodent’s   movement  was  detected  by  sand  

broadcast near bunds and noise making tapes were 

tied for poles near bunds to disperse rodents in field. 

Conventional method 

The crop was fertilized with 25 tons of 

farmyard manure, 120 kg of DAP, 120 kg of urea and 

40 kg of ammonium sulphate and 25 tons of tank silt 

per hectare. The crop was irrigated daily basis and 

water level maintained up to 3 to 4 inches. The 

irrigation was stopped 15 days before harvest. 

Biometric observations were recorded as per the 

guidelines provided by All India Coordinated Rice 

Improvement Project (Ten Have, 1977).   

Growth characteristics: The following growth 

characteristics were recorded. 

Plant height: Plant height was measured from the 

base to the tip of the longest plant leaf at 45 days 

after seed sowing at the time of harvesting. 

Number of tillers: Total numbers of tillers per plant 

were counted after 45 days of seed sowing at the time 

of harvesting. 

Number of roots: Total numbers of plant roots were 

counted after 45 days of seed sowing at the time of 

harvesting. 

Grain and straw yield and Filled grains per panicle: 

The weight of the grains was calculated by weighing 

thousand grains and expressed in grams. The straw 

yield was recorded after sun drying. The number of 

grains per panicle was also calculated. 

Harvest index: The harvest index was calculated 

using the following formula: 

                   Grain yield        

HI =                                               × 100 

             Grain yield + Straw yield
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Table 1. Economic analysis of conventional and aerobic methods of paddy cultivation per hectare 

 

 

 

 

 

 

 

 

Fig. 1. Plant height in conventional and aerobic 

methods of paddy cropping system 

 

Fig. 2. Number of roots per plant in conventional and 

aerobic methods of paddy cropping system 

 

Results and Discussion 

The paddy crop showed highest vegetative 

growth in aerobic method compared to conventional 

treatment, where aerobic method recorded higher 

average values of 35 cm plant height compared to 

conventional method having 25 cm average plant 

height (Fig. 1). The number of roots encountered in 

aerobic treatment plot was higher compared to 

conventional treatment method (Fig. 2). Application 

of FYM, NSKE, and tank silt markedly improved 

paddy yield and it was better than the inorganic 

sources. The number of filled grains has been found 

to be more in aerobic treatment method compared to 

conventional method (Fig. 3). Neem oil and NSKE 

and releases of Trichograma japonicum effectively 

controlled stem borer, leaf folders. The highest straw 

yield was found in aerobic treatment method 

compared to conventional method. Harvest Index for 

aerobic treatment method was highest compared to 

conventional method. The expenditure for both the 

paddy system was similar; however, there was huge 

difference in the gross and net income. The highest 

Fig. 3. No. of filled grains recorded in Conventional 

and Aerobic paddy system  

 

gross income of rupees 1, 01,931 was gained in 

aerobic treatment method compared to rupees 58,687 

Particulars 
Conventional method Aerobic method 

Quantity Rupees Quantity Rupees 

No. of Labors 203 16210 217 17396 

Bullocks plough 25 7413 25 7413 

Threshing machine/tractor 20 9884 20 9884 

Other expenditures - 9884 - 9390 

Total expenditures - 43391 - 44083 

Grain yield (kg) 4942 49421 8896 88958 

Straw yield (kg) 6178 9266 8649 12973 

Gross income - 58687 - 101931 

Net income  - 15296 - 57847 
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in conventional method. Net returns obtained in 

Aerobic method (Rs. 57,847) were higher compared 

to conventional method (Rs. 15,296) (Table 1; Fig.4). 

The aerobic treatment followed the absence of 

puddling and stagnation of water for the paddy crop. 

The irrigation was required once in eight days and 

saved 50% of the water and electricity.  

Fig.  4. Economic analysis of Conventional and 

Aerobic paddy system 

 

The direct seeding method was followed in 

aerobic method where transplantation was not 

required, which saved 80% of the seed quantity. The 

plant to plant distance was maintained about 1 feet × 

1 feet which enhanced the numbers and length of the 

roots, height of the paddy crop and provided good 

soil aeration. The aerobic treatment has proved low 

input cost and high income.  However, the 

disadvantages in conventional method were the 

requirement of high seed quantity, continuous 

irrigation, and transplantation and also required high 

labour costs. The application of farmyard manure, 

neem oil, NSKE and tank silt improved the 

productivity paddy crop in aerobic method compared 

to high input of farmyard manure DAP, urea, 

ammonium sulphate and tank silt in conventional 

method. Seeds were treated with Azospirillumin in 

aerobic method and Trichogramma japonicum was 

used as biological control for stem borer and leaf 

folder, which enhance the productivity of paddy crop 

compared to conventional practice.  
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