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2.1 Soil 

Soil commonly referred as “Source of Infinite Life” is fundamental to all life functions. 

In organic farming soil is regarded and respected as living entity and is the 

fundamental basis of all farming activities. A healthy and fertile soil comprised of 

mineral matter (parent rock material), soil organic matter (added by growing plants 

and animals) and various micro and macro organisms (adding life to the soil and 

continuously contributing to its complex interrelated activities. Physical structure of the 

soil consists of minute pores (tiny hollows) filled with air or water helping soil to retain 

water, provide oxygen and facilitate nutrient recycling and their transformations. 

 

2.2 Soil Fertility 

Soil fertility in agriculture is most commonly defined as “the ability of a soil to supply 

nutrients to crops” but under organic farming soil fertility is an ecosystem concept 

integrating the diverse soil functions and is a result of physical, chemical and biological 

processes that act together to provide nutrients, water, aeration and stability to the 

plant. This broader definition recognises the complex relationships that exist between 

different system components and that the sustainability of the system is dependent 

upon the functioning of a whole integrated and inter-related system. Soil organic 

matter is single most important component for soil fertility. It maintains good soil 

physical conditions comprising of soil structure, aeration and water holding capacity. 

It also holds most of the soil reserve of nitrogen (N) and large proportions of other 

nutrients such as phosphorus (P) potash (K) and sulphur (S). 

 

For soil fertility build up organic farmers relies on sound crop rotations, recycling of 

farm biomass, nitrogen fixation by legumes, soil organic carbon build up through green 

manures and judicious use of organic manures and composts. Slow release nutrients 

in the form of minerals such as lime, rock-phosphate, gypsum and other mineral rocks 

can also be used as supplementary source to meet the gap in availability and 

requirement.  

 

2.3 Building fertile soil 

Organic farming is based on the concept of “feeding the soil” and it is generally 

considered that a well-fed soil takes care of the water and nutrient requirement of the 

crop plants and maintains ideal soil reaction for various life forms and nutrient cycles 

to function to their potential.  

 

2.3.1 Steps to build soil fertility  

• Protection against soil erosion (wind, water) 

• Soil enrichment with organic carbon 

• Optimum tillage 



• Effective diversity management through diversified plant stand 

• Green manure and cover crops 

• Balanced crop rotation and mixed cropping 

• Moisture management and water conservation  

• Proper nutrient management through application of manures and fertilizers 

according to the requirement of crops and their growth stages  

 

2.3.1.1 Preventing Soil Erosion 

Soil erosion is serious threat to soil fertility. It carries away the most fertile parts of the 

soil: the topsoil and the finer clay fractions, which are rich in humus and nutrients. 

Even slow erosion rates, which are almost invisible, can over the years have a severe 

impact on soils. As organic farming largely depends on the continuous build up and 

maintenance of natural fertility it is extremely important to prevent it from all types of 

erosion. 

 

Steps to prevent soil erosion 

• Ensure that soil is kept covered all the time with green vegetation or biomass 

mulch  

• Adequate biomass and manure application increases water holding capacity 

and water infiltration  

• Management of rain water flow and contour cultivation on slopes  

• Dense vegetation protecting the soil  

• Permanent boundary plantations and hedge rows 

• In perennial plantations such as orchards, dense vegetation can be achieved 

by growing legumes, grass or creepers between the trees.  

• Mulching the soil with cut plant material of any kind 

• Cultivated slopes are prone to soil erosion. Raising bunds along contour lines 

are useful.  

• Simple wooden barriers and stone walls can be created using tree trunks, 

branches or stone walls.  

• Fodder grass, hedges, pineapple or other crops can be planted on bunds. Such 

bunds can be combined with contour trenches. They help to keep back eroded 

soil and increase the infiltration of water.  

• Constructing bench terraces are very efficient in erosion control and help to 

build up soil fertility. When digging the terraces, it is important that the fertile 

top soil is kept aside and later spread on the finished terrace.  

 

2.3.1.2 Soil enrichment with organic matter  

• Keep soil covered with green or dry biomass  

• Judicious use of organic manures  

• Mulching with plant materials or agro-wastes:  

• Frequent growing of green manures and cover crops  

• Suitable crop rotation, including with legume crops  



• Reducing soil tillage  

• Preventing soil erosion  

  

Availability of organic material in sufficient quantities is always a limiting factor, as 

it competes with the production of crops for food and fodder or for sale. Therefore, 

it is advisable to integrate production of biomass strategies with the production of 

crops. Use of cover crops or green manures, crop rotation with green manures in 

the off-season or growing hedges on unproductive sites may be suitable options. 

All efforts should be made to ensure that matching quantity of biomass which has 

been removed is recycled back to the soil. Strategies for this may include: 

integration of fodder cultivation, planting trees and hedges, adoption of agro-

forestry systems, cattle grazing during off-season etc. 

  

2.3.1.3 Optimum tillage  

Depending upon the requirement of crop only minimum needed tilling is to be done. 

Following tips may be considered 

 

Post-harvest tillage 

Residue of previous crop is incorporated into the soil before preparing the seedbed for 

the next crop. Crop residues, green manure crops and farmyard manure should be 

mixed only into the topsoil layer (15 to 20 cm), as decomposition in deeper soil layers 

is incomplete, and may generate growth inhibiting substances which can harm the 

next crop.  

 

Primary tillage  

Primary tillage is needed mainly in field crops or in the first year of plantations. As a 

rule, tilling should achieve a flat turning of the top soil and loosening of the medium 

deep soil. Deep soil tillage mixes soil layers, harms soil organisms and disturbs the 

natural structure of the soil. Deep tillage during hot summer also harms the soil life 

and increases loss of organic carbon 

 

Raised bed preparation  

Raised bed preparation is done for vegetable crops.  Where weed pressure is high, 

such beds can be prepared early thus allowing weed seeds to germinate before the 

crop is sown. Shallow soil cultivation after some days is sufficient to eliminate the 

young weed seedlings.  

 

Intercrop tillage 

Intercrop tillage is usually done to eliminate weeds, to enhance the aeration and to 

reduce the evaporation of soil moisture from the deeper soil layers. Shallow tillage 

also stimulates decomposition of organic matter and facilitate faster nutrient 

availability.  

  



2.3.1.4 Diversity Management  

Management of diversity is a fundamental requirement to manage beneficial life forms 

and keep pest problem at bay. Higher the diversity lower is the pest problem. This can 

be achieved by plating utility and nitrogen fixing trees and bushes on the farm 

boundary. Internal bunds can be used for growing medicinal and herbal plants or 

fodder crops or legume grain crops. Multiple cropping, intercropping and relay 

cropping can also be resorted. 

 

In plantation crops interspaces are ideal for management of diversity. Leguminous 

crops, insect attractant plants and flowering plants can be planted in such spaces to 

act as multifunctional strips between the rows of trees and multifunctional isles in the 

tree basins. 

 

2.3.1.5 Green Manure and Cover Crops  

Green manuring - Green undecomposed material used as manure directly into the 

soil is called green manure. Green manuring can be done by two ways: (a) by growing 

green manure crops such as sunnhemp, dhaincha, pillipesara, clusterbean, Sesbania, 

cowpea or any other fast growing legume crop and incorporating its biomass into the 

soil after sufficient growth or (b) by collecting green leaf (along with twigs) from plants 

grown in nearby wastelands, farm bunds and forest and incorporate into the soil. 

 

Cover crops - Any plant that covers the soil and improves soil fertility is called a cover 

crop. It could be a leguminous plant with other beneficial effects, or it could be a weed 

characterized by its rapid growth and enormous production of biomass. The most 

important property of cover crops is their fast growth and the capacity of maintaining 

the soil permanently covered.  

 

Characteristics of green manure and cover crops 

• Easy availability of seed  

• Fast growing even in poor soils and water scarcity 

• Resistant against pests and diseases  

• Produce large amounts of organic matter and dry material  

• Fix nitrogen from the air and provide it to the soil  

• Easy to sow and to manage as single crop or associated with other crops  

• Can be used as fodder, grains as food grains  

• Shade-tolerant and compatible as intercrop  

• May yield eatable grains and can be used as an animal fodder rich in protein  

 

2.3.1.6 Balanced crop rotation and mixed cropping 

Crop rotation - To keep the soil healthy and to allow the natural microbial systems 

working, crop rotation is important. Crop rotation is the succession of different crops 

cultivated on same land. Follow 3-4 years rotation plan. All high nutrient demanding 

crops should precede and follow legume dominated crop combination. Rotation of pest 



host and non pest host crops helps in controlling soil borne diseases and pest. It also 

helps in controlling weeds. It is better for improving productivity and fertility of soil. 

Crop rotations help in improving soil structure through different types of root system. 

Legumes should be used frequently in rotation with cereal and vegetable crops. Green 

manure crops should also find place in planning rotations. High nutrient demanding 

crops should always be followed by legume crops and returned back to soil. Some 

important benefits of crop rotations are:  

1. Not all plants have same nutritive needs and rotations keep balance in 

nutrients in soil 

2. Soil structure is improved through different types of roots  

3. Pest build up including weeds is avoided and  

 

Mix cropping – Mix cropping is an important feature of organic farming in which 

variety of crops are grown simultaneously or at different time on the same land. In 

every season care should be taken to maintain legume cropping at least 30-40%. Mix 

cropping promotes photosynthesis and avoids the competition for nutrients because 

different plants draw their nutrients from different depth of soil. The legume fixes 

atmospheric nitrogen and make available for companion or succeeding crops. Deep 

rooted plants draw nutrient from deeper layer of soil and bring them to the surface of 

soil through their leaf fall. So the nutrients leached down to lower strata are further 

brought back to upper layer by these deep rooted plants. Also help in protecting soil 

from soil erosion. Farmers should select the crops combination according to their 

needs and season.  

 

In selecting crop combinations, it is also to be kept in mind that plants also have their 

feelings, likes and dislike e.g. maize gets along well with beans and cucumber, 

tomatoes go well with onions and marigold. On the other hand beans and onions do 

not go well with each other.  

 

2.3.1.7 Moisture Management and Water Conservation  

Scarcity of water for agriculture is a common phenomenon in tropical countries. In 

some regions it is almost impossible to grow crops without irrigation. Even in areas 

with large amounts of rainfall in the rainy season, crops may get short of water during 

dry periods. Organic farming aims at optimising the use of on-farm natural resources. 

Active water retention, water harvesting and storing of water, therefore, are important 

strategies for organic farmers.  

 

Keeping water in the soil - The ability of a soil to absorb and store water largely 

depends on the soil composition and on the content of organic matter. Soils rich in 

clay can store up to three times more water than sandy soils. Soil organic matter acts 

as a storage of water, just like a sponge. Therefore, soils rich in organic matter will 

preserve their moisture for a longer time.  

 



A thin layer of mulch can considerably reduce the evaporation of water from the soil. 

It shades the soil from direct sunlight and prevents the soil from getting too warm.  

 

Shallow digging of the dry top soil can help to reduce the drying up of the soil layers 

beneath (it breaks the capillary vessels). A better retention of water within the soil 

saves costs on irrigation.  

 

Increasing the infiltration - Most important strategies for ensuring high infiltration is 

to maintain a topsoil with a good soil structure containing many cavities and pores, 

e.g. from earthworms. Cover crops and mulch application are suitable to create such 

a favourable top soil structure. On slopes, the infiltration of rainwater can additionally 

be encouraged through trenches dug along contour lines. Surface runoff is caught in 

the trench where it can slowly infiltrate into the soil. Semi-circular bunds, e.g. around 

tree crops, have a similar effect. They collect water, which is flowing down the slope 

and encourage its infiltration near the root zone of the crop. On level fields, plant pits 

can be used. The effect of these “water traps” can be increased if a layer of mulch is 

also integrated.  

 

Water Storage - Excess water in the rainy season may be stored for use during dry 

periods. There are many options for storing rainwater such as farm ponds, percolation 

tanks for increasing ground water recharge, closed water tanks etc. 
 

Efficient irrigation systems - Now a days lot of efficient irrigation systems are 

available which not only prevents loss of water during transport but also ensures better 

water use for crops. These structures include use of pucca channels, closed piping 

system for water delivery right at the field, sprinklers and drip irrigation systems 

 

2.3.1.8 Nutrient Management Through Application of Manures and Fertilizers  

Maintenance of soil fertility through timely application of manures and fertilizers is very 

important to ensure optimum yields, manage pests and ensure that soils do not get 

deficient in nutrients. 

Soil test reports and knowledge available for conventional farming can be used to 

determine the nutrient and health status of soil and nutrient requirements for the crop. 

Nutrients recycled through biomass mulching, intercropping, green manure/ cover 

crops be taken up as credits and deficit is compensated with duly composted manuires 

and composts. 

 

Deficient minerals such as phosphorus, potash, sulphur, calcium etc can be 

compensated through use of mineral rocks such as rock-phosphate, sulphate of 

potash, gypsum, lime. Micronutrients deficiency, if demonstrated through soil tests can 

be overcome by the application of specific micronutrient mineral through compost rote. 

In organic farming deficiency of micronutrients is rare and usually is overcome withi 3-

4 years of conversion. 

 



 


