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About the Training Manual 

 

Principles of organic agriculture encompass ecological, social, and economic 

aspects which go much beyond the prevalent paradigm restricted to the use of 

organic inputs. These principles are extremely relevant in the Bhutanese 

context where small farmers are loosing interest in farming and are gradually 

migrating to cities as agriculture is not a viable option for livelihood. In 

addition, the impact of the global climate change is more severe on the poor 

and vulnerable communities who mostly depend on agriculture for their 

livelihoods. The transition from fossil fuelled industrial production to 

ecologically-based agriculture with focus on supplying local needs and 

utilizing the natural resources is an important step towards adaptation to 

climate change. 

 

Organic agriculture has a great potential not only to reduce current levels of 

greenhouse gas emissions, but also to facilitate carbon capture or 

sequestration. It is a pro-poor approach towards community based adaptation, 

wherein communities adjust to the impacts of climate change which is 

inevitable and unavoidable in the present scenario. To ensure food, income 

security and sustainable livelihoods for small farmers there is a need to build 

their capacities in improving their traditional knowledge base of organic 

agriculture with a plethora of options for efficient utilization of the natural 

resources. 

 

An effective organic crop management system cannot be spelled out precisely 

because organic farming is inherently site specific and responsive to changes 

in the farm ecosystem. The training manual would serve as an ‘organic 

farming tool book’ that would provide a holistic picture of different low cost 

agriculture technologies. A series of practical techniques mentioned in the 

manual would help to address the needs of especially small holder farmers  
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who are interested to switch over to low-cost agriculture. It would also help the 

farmers in remote hamlets adopting traditional and subsistence agriculture to 

improve upon their farming techniques with a variety of options and shift 

towards commercial farming. The mentioned set of practices is not the only 

valid roadmap available for adopting low-cost organic agriculture. A skillful 

organic farmer can come up with innovative techniques by applying organic 

agriculture principles to suite particular crops, soil conditions and available 

natural resources.  

The training manual is an attempt to empower the small holders with a viable 

model of agriculture from the environmental and climate change perspective 

as most poor farmers depend on biodiversity, soil health and locally-available 

resources for agricultural production.   

 

There is enough in this world for everyone's need, but not enough for 

everyone's greed.  Mahatma Gandhi 
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1. Introduction 

 

Organic agriculture is getting popular in Bhutan as farmers feel similarities to 

their existing traditional farming systems with no or minimal external inputs. 

The use of synthetic agro-chemicals like fertilizers and pesticides began in 

1980’s and the use of these chemicals was restricted more to the regions 

which are accessible by motorable roads. 

 

Modern agriculture production methods use more energy due to heavy 

reliance on energy intensive fertilizers, chemicals and concentrated feed, 

while organic agriculture uses 30 to 50 per cent less energy in production. 

Furthermore, organic agriculture is found to decrease the need for irrigation 

because of better water retention capacity due to high organic matter content 

in soils. The dependence of food systems on crude oil has direct impact on 

the cost of fertilizers, pesticides, agrochemicals and agro-machinery. The poor 

and small holders are directly affected due to the increasing cost of these 

inputs. On contrary, the developed nations with enormous farm subsidies on 

these agro-chemicals and machinery are in a position to farm as the land 

holdings are large coupled with shortage of manpower. However in the 

developing countries especially in a mountainous region like Bhutan where 

farming to a large extent is subsistence type, the intensive farming 

technologies are not viable and feasible. Amongst the viable alternatives low-

cost organic agriculture system best suits Bhutan as it is economically 

feasible, resource conserving, locally adaptable and empowers the vulnerable 

farming communities. 

 

The impacts of chemical based agricultural practices have caused irreparable 

losses world over like: 

• Reduction of organic matter content in soil 

• Increase in salinity, acidity and other soil related problems 
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• Poor water holding capacity of soil 

• Compaction of soil structure 

• Deterioration in quality of produce 

• Problems of residual toxicity  in the produce 

• Adverse effects on water tables and flora and fauna. 

• Increased outbreaks of pests, diseases and weeds. 

 

Organic farming is a holistic production system, which excludes the use of 

synthetically compounded fertilizers, pesticides and growth regulators. It relies 

on organic manures produced from farm wastes and other biomass. It also 

encompasses a conglomeration of various techniques and practices like 

intercropping, mulching, cover cropping, trap cropping etc. Organic farming 

also employs various biological pest control methods, which eliminates the 

use of synthetic chemicals at field and storage levels.  

 

Several aspects of traditional knowledge systems are relevant, such as 

knowledge of farming practices and the physical environment, biological folk 

taxonomic systems, or use of low- input technologies. By understanding 

ecological features of traditional agriculture, such as the ability to bear risk, 

production efficiencies of symbiotic crop mixtures, recycling of materials, 

reliance on local resources and germplasm, exploitation of full range of micro-

environments, etc., it is possible to obtain important information that may be 

used for developing appropriate agricultural strategies tailored to the needs, 

preferences and resource bases of specific farmer groups and regional agro-

ecosystems. 

 

There is also a need to have second thought on the prevalent extension 

services to popularize and widespread organic agriculture in Bhutan. The 

existing extension system depends almost entirely on the back up from          
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agricultural research centres. However, in the case of organic agriculture, 

considerable amount of knowledge is available outside this system. Therefore, 

new mechanism for the training of extension service agents needs to be 

developed, where knowledgeable farmers could also technically back stop the 

extension service. Farmer to farmer exchange is one of the best mechanisms 

to share farmer’s knowledge and innovations in organic agriculture. Farmers 

as ‘agents of change’ can facilitate the promotion and development of organic 

agriculture in Bhutan. Mainstream extension organizations and other agencies 

could facilitate the farmer groups, federations and also provide an inter phase 

with modern organic inputs and methods being developed in the scientific and 

academic institutions. 

 

The training manual has been developed after a thorough understanding of 

agro-ecological parameters of the locality to make organic farming a 

sustainable and feasible production system. Eventually, this manual would 

help to adopt the locally suitable methodologies with a proper and appropriate 

combination of various resources available on the farm. Being a holistic 

production management system, organic farming will promote and enhance 

environmental quality including biogeochemical cycles and soil floral and 

faunal activities. The emphasis is on improving the on-farm management 

rather than off-farm external inputs.  
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2. Good Agricultural Practices (GAP) and Organic Agriculture  

The increasing awareness of the deleterious effects of indiscriminate use of 

artificial inputs in agriculture such as chemical fertilizers and pesticides has 

led to the adoption of organic farming as an alternative method for 

conventional farming.  Farmers are adopting organic farming due to the 

advantages like, 

� It is self sustaining and socially and ecologically superior over the 

conventional farming. 

� It makes use of cost effective management practices involving the use 

of farm inputs produced within the farm.   

� It is less expensive. 

� It is environment friendly as there is no pollution of soil and water. 

� It enriches the soil and the local ecology. 

� The produce is free of contamination from chemical residues has better 

taste, flavour and nutritional value. 

� Seeds have more vitality and are good for successive generations. 

� Growing markets for safe food 

 

It is prerequisite to understand and follow good agricultural practices (GAP) 

before adopting organic agriculture. This would help the farmer to plan and 

prepare the needed inputs by efficiently utilizing the local resources. The 

concept of Good Agricultural Practices (GAP) has evolved in recent years in 

the context of a rapidly changing and globalizing food economy. In addition, 

the concerns and commitments of a wide range of stake holders on food 

production and security, food safety and quality and the environmental 

sustainability of agriculture have also promoted the concept of GAP. These 

stakeholders include governments, food processing and retailing industries, 

farmers and consumers. 

 

According to the Food and Agriculture Organization (FAO), GAP is the 

application of available knowledge to address environmental, economic and  
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social sustainability for on-production and post-production process resulting in 

production of safe and healthy food and non-food agricultural products. Many 

farmers in developed and developing countries already apply GAP through 

sustainable agricultural methods such as integrated pest management, 

integrated nutrient management and conservation agriculture. These methods 

are applied in a range of farming systems and scales of production units, 

facilitated by supportive government policies.  

 

Now GAP is formally recognized in the international regulatory framework for 

reducing risks associated with the use of pesticides, taking into account public 

and occupational health, environmental and safety considerations. This 

increasing trend of acceptance of GAP by the consumers and the retailers 

provides incentives to the farmers by paying a premium wherein farmer would 

find alternatives to reduce the contamination right from the sowing of crop to 

harvest. GAP applies to a wide range of food/agricultural commodities that 

include fruits and vegetables, dairy products, medicinal and aromatic herbs, 

ornamentals, aquaculture etc.  

 

Risk Minimizing Measures following GAP 

 

a) Pre-planting Measures 

 

i. Site Selection 

Land or site for agricultural production selected is on the basis of land history, 

previous manure applications and crop rotation. 

ii. Manure handling and field application 

Proper and thorough composting of manure, incorporating it into soil prior to 

planting and avoiding top dressing on plants are important steps to be 

followed. 
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iii. Manure storage and sourcing 

Manure is stored in shade with sufficient aeration. It is important that during 

the aerobic composting process, high temperature to be achieved to kill most 

harmful pathogens. 

 

iv. Timely application of manure 

Manure should be applied at the end of the season to all planned vegetable 

ground or fruit orchard. If applied at the start of a season, then it should be 

spread two weeks before planting, preferably to grain or forage crops. 

 

v. Selection of appropriate crops 

A variety of crops adapted to the local area to be cultivated in an area. It is 

highly recommended to begin with a leguminous crop or vegetables instead of 

cereals or high nutrient demanding crops. 

 

b) Production Measures 

i. Irrigation Water Quality 

Irrigation water should be free from pathogens and pesticide residues. 

Surface water is tested quarterly in the laboratory for any contaminations. 

Farmers can filter or use the settling ponds to improve water quality.  

 

ii. Irrigation Methods    

It is always advisable to use drip irrigation to reduce the contamination 

because the edible parts of most crops are not wetted directly. It also 

enhances the water use efficiency. 

 

iii. Field sanitation  

Great care to be taken to prevent the spread of human and animal pathogens. 

Animals especially poultry are not allowed to roam in the field especially close 

to the harvest time. 
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iv. Worker facilities and hygiene  

The farm workers are provided with hygienic and well maintained toilet 

facilities around the farming areas. Farmers should get proper training to 

make them understand the relationship between food safety and personal 

hygiene. These measures are to be monitored and enforced. 

 

c) Harvest Measures 

i. Clean harvest Aids 

Baskets, bins and all crop containers have to be washed and rinsed properly. 

They should be properly covered when not in use to avoid contamination by 

birds and animals. 

 

ii. Worker hygiene and training 

Good personal hygiene is very important during the harvest of the crops. 

Employees’ awareness, meaningful training and accessibility to rest room 

facilities with hand wash stations encourage good hygiene. 

 

d) Post-harvest Measures 

i. Worker hygiene 

Packaging area should be clean and sanitized. The worker should be clean 

and use disposable gloves on packing lines.  

 

ii. Monitor wash water quality 

Potable water should be preferably used in all washing operations. Use 

chlorinated water to wash the fresh produce. 

 

iii. Sanitize packing house and packing operations 

Loading, staging and all food contact surfaces should be cleaned and 

sanitized at the end of each day. Care is taken to prevent rats and rodents 

from entering the packing house. Packaging material should be stored in a 

clean area. 
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iv. Pre-cooling and cold storage 

Harvested produce should be quickly cooled to minimize the growth of 

pathogens and maintain good quality. Refrigeration room should not be 

overloaded beyond cooling capacity. 

 

v. Transportation of produce from farm to produce 

Cleanliness of the transportation vehicles is to be maintained. For traceability 

norms, it must be ensured that each package leaving the farm can be traced 

to field of origin and date of packing.  

.  
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3. Nutrient Management in Organic Agriculture 

In organic agriculture ‘feeding the soil’ is important than feeding the plant. 

Maintaining high humus content in the soil with appropriate soil management 

techniques is key to the success of organic agriculture. Some of the simple 

techniques that are very effective are mulching, green manures, cover crops, 

composting which can be implemented by the small holders by utilizing the 

local resources. 

Role of Soil organic matter (SOM) 

i. Acts as storehouse of  nutrients 

ii. Improves soil structure 

iii. Enhances the soil exchange capacity 

iv. Increases the infiltration of water and prevents hard pan formation 

v. Acts as a buffer during rapid changes in soil alkalinity, acidity and salinity 

 

A.  Mulching  

Mulching is a method of covering the soil with a thin layer of biomass. For 

mulching, leaves, bark, nut shells, weeds, grasses, wood chips, silage, paper, 

pine and conifer needles, paddy or wheat straw, rice husk, coir dust, saw dust, 

banana and sugarcane leaf trashes etc which are available in the region can 

be used.  

 

The benefits of mulching are to prevent the loss of water by evaporation and 

transpiration, keep down weeds due to soil solarisation, dampen temperature 

fluctuations, increase soil moisture storage and facilitate uniform distribution of 

moisture in the soil horizon. It reduces the runoff and soil losses, prevents 

crusting and soil compaction, and reduces blowing and beating action of water 

and wind. Mulches modify the micro-climate, alter the environment of soil 

microbes, enhance soil flora and fauna activity, modify soil moisture regimes 

and properties associated with it and soil temperature in the root zone,  
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improve rooting environment and soil productivity. Water use efficiency can be 

doubled with mulching, frequency and intensity of irrigation can be reduced 

drastically. 

 

For mulching one hectare area of any agricultural crop about 4-5 tons of the 

biomass is required. In most of the agricultural crops, mulches should be 

applied uniformly after the first weeding which generally occurs after 2-3 

weeks of sowing/transplanting. 

 

Mulching is also very useful in horticultural crops as it reduces the water 

requirement by reducing the evapo-transpiration. In most of the perennial 

crops like apple, pears, plums, mandarins, walnuts and fruit crops fallen 

leaves of the same plant can be used as mulch.  

 

B.  Green Manures 

Green manuring is a practice of ploughing or turning into soil undecomposed 

green plant material for the purpose of improving physical structure as well as 

the fertility of the soil. It increases the availability of plant nutrients that 

contribute to the yield of the crop. The microbial activities are enhanced as the 

fresh organic material acts as the nutrient source for the diverse soil flora and 

fauna. The structure of heavy, light and sandy soil is considerably improved 

and unproductive lands can be converted into fertile ones by green manuring. 

In hilly areas, green manuring prevents soil erosion on sloppy lands by 

providing very good soil cover.  

 

Green manure crops are quick growing legumes and grasses that are 

ploughed into the field, mulched on the top of soil and used as composting 

material. Amongst the green manure crops sunhemp and daincha are 

outstanding in biomass production. It is essential that there should be 

sufficient moisture in the soil when the green manure crops are ploughed into 

the soil to facilitate the microbial activity. 
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Farmers with small holdings and who cannot afford to lose a season for the 

cultivation of green manure crops can undertake green leaf manuring. It is a 

process wherein the green leaves, tender green twigs collected from shrubs 

and trees grown on bunds, waste lands and nearby forest are ploughed into 

the soil. The common shrubs and trees used are glyricidia (Glyricidia 

maculata), subabool (Leucania leucocephalla), Acacia sp., etc.  that are 

locally available in the region. 

 

D.  Bio-fertilizers 

Bio-fertilizers are the preparations containing efficient strain of nitrogen fixing, 

phosphate solubilising or cellulolytic micro-organism used for inoculating seed 

or soil with the object to accelerate microbial processes to enhance availability 

of nutrients in the assimiable form. In Bhutan biofertilizers are not produced 

locally and they are procured from India. They are widely used in organic 

farming and some of the biofertilizers commonly used are furnished below. 

 

Bacterial Biofertilizers 

a) Rhizobium 

 Rhizobium inoculants help in establishing efficient symbiotic association with 

pulses and leguminous fodder crops and can fix 50-100 kg N/ha and also 

leave sizeable amount of nitrogen to the succeeding crop in rotation. These 

inoculants are specific for each leguminous crop which is referred as cross 

inoculation groups. Therefore the inoculants should be used only for the 

recommended crop. These inoculants are available in the form of charcoal 

based cultures in 200 gm, 500 gm and 1kg packages.  

 

b)    Azospirillum 

Azospirillum, a free living nitrogen fixer and occurs in association with roots of 

almost all plants of agricultural importance and can fix 20-40 kg N/ha. The 

crops which respond well to Azospirllum cultures are bajra, barley, oats, 

sorghum, millets like finger millet, Italian millet, kodo millet, barn yard millet, 

forage grasses and fodder crops. It is advocated as a seed treatment. 
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c) Azotobacter  

Azotobacter inoculants are popular in India because it can be applied to a 

number of non-leguminous crops and promotes seed germination and initial 

vigour of plants due to growth substances produced by these organisms. It 

also suppresses the growth of some saprophytic and pathogenic 

microorganisms near the root system of crop plants and fixes 20-40 kg N/ha. 

 

Table 1: Cross inoculation groups of Rhizobium 

Rhizobium species Crop groups Legume types 

R.leguminosarum 

R.phaseoli 

R.trifoli 

R.meliloti 

R.lupini 

R.japonicum 

Rhizobium sp. 

Pea group 

Bean group 

Clover group 

Alfalfa group 

Lupini group 

Soyabean group 

Cowpea group 

Pisum sp., Vicia sp., Lens sp. 

Phaseolus sp. 

Trifolium sp. 

Melilotus sp., Medicago sp,, Trigonella sp. 

Lupinus sp., Ornithopus sp., 

Glycine sp., 

Vigna sp., Arachis sp., 

 

d)   Phosphate solubilising bacteria (Phosphobacteria) 

Phosphorus is one of the important plant nutrients and is found in an 

unavailable form in soil. The introduction of phosphobacteria in the seed or 

soil increases the availability of phosphorus from the insoluble sources of 

phosphate in soil. Several soil bacteria, particularly those belonging to Bacillus 

polymyxa, Pseudomonas striata and fungi belonging to the genus Penicillium 

sp. and Aspergillus sp possess the ability to transform the insoluble P to 

soluble forms by secreting organic acids. Phosphate solubilising 

microorganisms are recommended for all crops and can solubilize 20-30% of 

insoluble phosphate in the soil. 

 

Method of application of bio-fertilizers 

a) Seed Treatment 

1. Prepare 5% jaggery solution by boiling 500 gm of jaggery in 10 litres of 

water for 15-20 minutes.  Depending on the quantity of seeds to be treated 

sufficient solution has to be prepared. 
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2. The solution has to be cooled. 

3. Mix the bio-fertilizer in the above solution. The general recommendation is 

one kilogram of bio-fertilizer is sufficient to treat seeds required for one acre 

(Follow the recommendations mentioned in the packet of bio-fertilizer). 

4. Heap the seeds to be treated on a polythene sheet. 

5. Pour the bio-fertilizer solution over the seeds and mix the seeds so that 

every seed gets a uniform coating on the surface. 

6. Dry the seeds in shade and sown immediately. 

 

b) Seedling Dip 

1. Prepare a solution by mixing one kilogram of bio-fertilizer in 50 litres of  

 water in a barrel or container. 

2. Dip the roots of the seedling in the solution for 30 minutes before planting. 

 

c) Soil application 

1. Mix 5 kilograms of bio-fertilizer in 100 kilograms of well rotten cattle dung or 

farm yard manure (FYM). 

2. This mixture is spread in one acre preferably in the evening hours. It is ideal 

to plough the land after the application or irrigate the field which facilitates 

the microbes to get established in the field. 

 

Note: These are general recommendations, however the quantities of bio-

fertilizer varies with different commercial products.  

 

Precautions 

1. Use the bio-fertilizers before the expiry date. 

2. Protect the bio-fertilizer packet from direct sunlight. 

3. The treated seeds should be dried in shade and sown as soon as possible. 

 

E. Blue green Algae (BGA) 

BGA contribute substantially to the fertility of the soil especially under tropical 

rice field conditions. In addition to contributing up to 30kg N/ha/season, these 

algae benefit the crop plants by providing a part of biologically fixed nitrogen 
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and secreting growth promoting substances like vitamins and amino acids. 

Also they add appreciable amount of organic matter into the soil, solubilise 

insoluble phosphate and improve the physical and chemical nature of the soil. 

The BGA strains used in India are Anabena spp., Nostoc spp., Aulosira spp 

and Tolypothrix spp.  

 

Method of preparation 

The algal inoculum can be prepared by the farmers at their fields by using 

rural oriented low cost production technology without any appreciable 

investment. 

  

Trough method 

i) Prepare a shallow tray (2mt x 1mt x 20 cm) of galvanized iron sheet or 

cement or polythene lined pit on ground. The size can be increased if more 

material is to be produced. 

ii) Spread 5-6 kg of sieved field soil which is free from any organic material. 

Fill the trays with water up to 5-10 cm and mix well with the help of long 

handle brush so that a uniform layer of soil is formed at the bottom. Spread 

300-400 gmof rock phosphate. 

iii) Sprinkle the starter culture of algae on the surface of the standing water, 

keeping trays in the open air and completely exposed to sun. 

iv) In hot summer months, the growth of the algae will be rapid and in about 7-

10 days a thick algal mat will be formed on the surface of water. The water 

level is maintained at 5-7 cm by adding water intermittently, when the 

growth of algae becomes very thick watering has to be stopped. 

v) Allow the water to evaporate completely in the sun and dry algae cracks 

into flakes. The dry algal flakes can be stored in the polythene bag  and 

used in the fields when required. 

vi) Fill the trough with water and add very small amount of the dry algal flakes 

as inoculum without adding fresh soil. After 10-15 days, harvest the algal 

mat and repeat the process by adding fresh soil and other required 

material as mentioned above.  
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Field application of BGA 

Broadcast 10-12 kg of soil based algal bio-fertilizer per hectare after 3-4 days 

of transplanting of rice seedlings in standing water. It should be ensured that 

the water level should be maintained for 7-10 days after inoculation.  

 

F. Composting 

Composting is method to convert the wastes into humus rich manure for 

improving the fertility and productivity of soil. It’s very simple and apt for the 

small holder farmers. During the process of composting the biodegradable 

wastes like crop residues, weeds, leaf litter, animal wastes etc are 

scientifically transformed into manure which is called as compost. The 

compost is rich in beneficial soil microorganisms, provides the nutrition to the 

crops and improves the structure and texture of the soil.  

Compost provides many benefits as a soil amendment and source of organic 

matter by improving soil biological, chemical, and physical characteristics viz.,  

• Increases microbial activity 

• Enhances plant disease suppression 

• Increases soil fertility 

• Increases cation exchange capacity 

• Improves soil structure in clayey soils 

• Improves water retention in sandy soils 

• Reduces bioavailability of heavy metals 

There are different methods of composting which are practiced across the 

world, the simple and efficient methods are, 

  

a) Heap method 

b) Aerobic composting 

c) Vermicomposting 

 

 

 

 



18 

G. Important Points to consider before composting 

1. Sources of materials used for composting 

The available biodegradable wastes in a region can be efficiently used for 

composting like,  

i. Crop Residues: Straw, maize stalks, etc 

ii. Forest  resources: Leaf Litter 

iii. Weeds: Different weeds that are available in the farm, 

iv. Green Manures: Sunhemp, Cluster Beans, Sesbania etc.  

v. Livestock Wastes: Cattle and shed wastes comprising cow dung and 

urine.  

2. Selection of the Site  

Important criteria of selecting the site for composting are as follows, 

i. Availability of materials to be used. 

ii. Collection and transportation of the material.  

iii. Sources of water supply.  

iv. Transportation of the finished compost to the field. 

v. Distance of the field from the site of composting. 

vi. Away from water logging and trees 

Site selected for composting should be demarked permanently as it would 

build up desirable micro-organisms in the soil beneath and hastens the 

ongoing composting process.  

1. Choice of structure 

Generally there are two types through which wastes can be decomposed at 

the farm level. Mainly composting is done in a heap or tank like structure with 

provisions for aeration. Any one of these can be used. Heap method is 

economical and easy to manage. 
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2. Preparation of the material  

Although different materials can be used directly, some may need pre-

treatment before adding to heap, as given below 

i. Too wet material containing high moisture should be allowed to wither a 

little.  

ii. Rough and coarse materials such as stalks of maize, cotton, millets etc. 

must be broken or chopped before use. The ideal length is around 5 cm. 

These materials can be broken by spreading them in the cattle shed and it 

will also help in collecting urine and dung properly. 

iii. Woody materials such as sugarcane trash, tree bark and saw dust should 

be moistened before putting to the heap, preferably by soaking them in 

water for 7-10 days.  

   

vi.  Construction of the heap 

The dimensions of the heap or tank are; width 2m, height 1m and the length 

depends on the quantity of the material. At the base of the heap a layer of old 

branches or wooden logs or big stones should be laid as this would provide 

aeration and prevent water logging.  

 

vii.  Turning the heap 

The heap is turned so that the material from the edges where the temperature 

is lower is moved to the centre where it is warm, while centre of heap does not 

suffer from overheating. All the materials in the heap should be exposed to the 

heat in order to kill germs, weed seeds, insects and also to speed up the 

decomposition.  

 

Turning also improves aeration of the heap. The first turning should be done 

after 2-3 weeks of heaping, when temperature has started to drop after 

reaching a peak. The heap can be turned again after three weeks of first 

turning. If the heap is prepared properly, not made compactly, holes are made 

and proper ratios of residues having different C: N ratio, is maintained; only 

one turning of the heap is enough.  
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viii.  Maturing of compost 

The time required for the heap to mature and become good compost, 

depends on the local climatic conditions and the materials used. If the weather 

is warm, the heap is moist, well aerated and good combination of materials is 

used for building the heap, the compost is ready in three months time. In 

colder or dry conditions and dominance of materials with high C: N ratio, heap 

usually takes 4-5 months to ripe. When the compost is ripe the material is 

converted from dark brown to grey colour, gives an earthy smell and is 

coarse. The volume of the mature heap is reduced to half of the original.  

 

H. Heap Composting 

The heap composting method is a very simple and is quite popular in Bhutan.  

 

Materials Required 

1. Green biomass – 1 ton 

2. Dry Biomass – 1 ton 

3. Cow dung – 200 kg 

4. Water 

 

Method       

1. Demark an area 2 metres width and 3 metres length. Depending on the 

availability of the materials the length of the heap can be extended. 

2. A layer of stones or wooden logs are placed within the demarked area as a 

basal layer which helps in providing aeration.  

3. Dung slurry is prepared by mixing 25 kg of dung in 100 liters of water.  

4. A layer of dry biomass is uniformly spread to the height of 30 cms and 

moistened with dung slurry. 

5. On the top of the dry biomass layer, green biomass is spread and 

moistened with dung slurry.  

6. Similarly, alternate layers of dry and green biomass are laid to the height of 

about 1-1.5 metres height. Each layer of biomass is thoroughly moistened 

with dung slurry. 
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Basal layer for aeration First layer of waste material  

Preparation of cow dung slurry Building up of heap with dry and fresh material  

Finishing up of the compost heap (1-1.5m) Thatched roofing  

 

1. Heap composting 

 

 

7. Similarly, alternate layers of dry and green biomass are laid to the height of 

about 1-1.5 metres height. Each layer of biomass is thoroughly moistened 

with dung slurry. 

8. When the heap has reached a desired height it is covered with soil or 

straw. 
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9. To prevent the loss of nutrients by volatilization, the heap is made in 

shade. In certain places wherein there is no natural shade, thatched roofs 

or shade nets are to be made available. 

10. To hasten the process of composting the heap can be turned after a 

month. 

11. Depending on the weather conditions the compost will be ready in 2-3       

months. In warm weather the composting process is faster than in winter 

months. 

 

 

I.  Aerobic Composting 

Aerobic composting is a very unique method of converting the wastes into 

humus. 

 

Materials required 

The wastes can be categorised into two types, 

1. Nitrogenous: The materials with high nitrogen content e.g. Green plant 

materials, kitchen wastes, dung and animal manures etc. 

2. Carbonaceous: These are the more stable materials having high carbon 

content e.g. straw, dried leaves and crop residues after harvest, dried 

seaweed etc.  

 

Size of the heap 

The size of the heap should be 5 metres length, 2 metres width, and 1-1.5 

metres height. The length can be extended based on the availability of 

materials. Such extended heaps are called windrows.  

 

Method  

1. Clean the area by removal of grass and other weeds with a spade. 

2. Mark the area 5 m lengthwise and 2 m width.  

3. An inverted ‘V’ channel is made with the help of dried stacks/ stones/bricks 

at the centre of the marked area running lengthwise. This tunnel will 

facilitate aeration.  
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Construction of inverted V channel 1
st
 layer of biomass with dung slurry 

Alternate layers of dry and fresh material  Plastering of the heap 

Completed compost heap  Decomposed biomass (compost) 

 

2. Aerobic composting steps 

 

4. Spread all the carbonaceous materials above the inverted ‘V’ shaped tunnel 

within the demarked area (5 m length x 2 m width) to a height of 15-30 cm.  

5. Cow dung slurry or biogas slurry is spread over the carbonaceous layer in a 

very thin layer.  
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6. Over the slurry, the nitrogenous materials are evenly spread to a height of 

15-30 cm  

7. Again a layer of cow dung slurry or biogas slurry is spread over the 

nitrogenous layer. 

8. Likewise a homogenous blend of carbonaceous and nitrogenous layers with 

dung slurry in between is made up to a height of 1.5 metres. On an average 

40% carbonaceous and 60 % nitrogenous material are ideal.  

9. The compost can be enriched with lime, rock phosphate or any such natural 

materials depending on the soil status.  

10. The compost heap (5 m x 2 m x 1.5 m) is plastered with the slurry made 

out of equal proportions of cow dung and soil.  

11. After 2 months turning the compost heap would enhance the composting 

process. However, there is no need to turn the heap. The compost would 

be ready in 2-3 months. 

Note: Biodynamic herbal preparations 502-507 can also be inoculated to the above 

methods of composting to hasten the process. 

 

J. Vermicomposting 

Vermicomposting is the method of converting wastes into compost by use of 

earthworms. Good quality compost is produced in a short period depending 

upon on the number of earthworms. In other words about 4-5 kg of wastes 

can be composted by 1000 worms (approximately 1 kg) in a day. The 

commonly used earthworms like Eudrillus sp. Perionyx sp., Eisenia sp. or any 

locally available surface feeding (epigeic) earthworms can be collected from 

the nearby soil and then used in vermicomposting.  

 

Vermicomposting can be undertaken in a tank or on the soil surface. The tank 

can be constructed with bricks or stones depending on the availability of 

materials. The height of the tank should be 0.75 metres, width 1 metre and 

length can be 3 - 4 metres or even more. The base of the tank should have a 

slight slope directing towards two drainage holes. A simple and efficient 

method of vermicomposting “Pusa Vermitech” was developed by the author 

and is ideal for the farmers.  
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Preparation of Vermicompost tank Waste layer on the dung & sand layer 

Layer of fresh material Final dung layer 

Gunny sack to maintain moisture 

 

 

3. Vermicomposting 

 

1. Basal Sand Layer 

The first layer (5-10 cm) at the base is of sand as it helps in the drainage of 

excess water and also prevents the movement of worms into deeper layers of 

soil or out of the tank.  
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2. Dung Layer 

On the top of the sand, a layer of one month old dung is laid. This layer is 

approximately 3-5 cm. thick.   

3. Waste Layer 

On the top of this dung layer all the biodegradable wastes are put and the 

tank is filled up to the brim (65 cms) with the waste.   

4. Soil Layer 

The wastes are covered with a thin layer (1-2 cm) of soil.  

5. Dung Layer 

Above the soil layer mature dung is uniformly spread (3-5cm) which forms the 

top layer in the tank.  

 

In other words, the wastes are sandwiched by two layers of mature dung. The 

contents are moistened with water (40-50% moisture level) for 7 days to pre-

decompose the contents. After pre-decomposition, worms are introduced 

(1000 worms approximately 1 kg for 100-150 kg of wastes) and watered 

regularly to maintain 30-40 % moisture level for better activity of worms.  

 

Watering is done in such a way the contents in the tank are not too soggy or 

too moist as it results in anaerobiosis of earthworms causing mortality. The 

tank is covered by a gunny sack in summer months to avoid evaporation of 

moisture. In places where the predators like rats, lizards, pigs are a major 

problem; the tanks can be covered with wire mesh to prevent them feeding on 

the earth worms.  

 

Collection of Vermicompost 

Vermicompost appears on the top of the tank in the form of pellets. When this 

layer of vermicompost becomes a few centimetres thick watering should 

beavoided for 3-4 days. The reduced moisture at the top layer will force the 

worms to move down towards the lower layers. The compost formed is 

heaped in the corners of the tank by gently scrapping with a shovel or a 

wooden raft and left for a day or two. By this method of collection of wastes 

the young worms and the adult worms are not damaged while handling. In this 

manner the compost can be collected every 7-10 days till 80% of the material 
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is collected i.e 10-15 cm layer is left at the base. The tank/heap should be 

refilled with pre-decomposed wastes. 

 

                  

Pre-decomposition of wastes 

1. Spread a thin layer (10 cm) wastes and sprinkle cow dung and moisten it. 

2. Likewise make layers of waste and cow dung up to 0.5 metres height. 

3. Moisten the heap regularly with water for 10 days. 

4. During the process high temperature develops and cools down in a week. 

5. Check the temperature of the heap by inserting a stick. 

6. If the stick heats up, leave the decomposing material for 3-4 days more 

and when the temperature is normal then only it should be used. 
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Refilling the Tank or Heap 

Such pre-decomposed material is put on the heap or tank up to 75% of its 

height. The standard procedure of vermicomposting as mentioned above is 

continued i.e over the pre-decomposed waste, thin layer soil is spread and 

above it dung is spread. The worms come on the top and start feeding on the 

waste.   

 

Precautions 

1. Check the temperature of heap /tank by introducing a stick. If the stick 

heats up worms should not be introduced nor refilled.  

2. The tank /heap should be moistened with water regularly. 

3. Appropriate shade should be provided at the site where vermicomposting is  

undertaken.  

4. Wherever the predators like rats, lizards, pigs etc., are found, wire mesh 

should be put on the top of the tank. 

 

K. Characteristics of good compost 

Following are the ideal compost compost characteristics. 

1. It should be dark brown to black with no particles of the original residue 

present. 

2. The organic matter content should be atleast 80% (oven dried basis). 

3. The moisture content should range between 30-35%. 

4. The compost should have a Water Holding Capacity (WHC) of 150-200%. 

5. The total nitrogen content should be 1.0 to 2.5%. 

6. The total P2O5 content should be 1.0 to 1.5%. 

7. The total K2O content should be 1.0to 1.5%. 

8. The Cation Exchange Capacity (CEC) should range between 75 to 100 

me/100 gm. 

9. The pH value should be between 5.5 and 6.5 

10. Odour should be slightly musty or earthy like forest soil. 
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L. Vermiwash production 

Vermiwash is the coelomic fluid of earth worms. It contains anti fungal, anti 

bacterial and growth promoting substances. 

 

Method 

i. A plastic barrel with 200 litres capacity is used for making vermiwash. The 

tap should be attached at bottom/lower side of the barrel to collect the  

vermiwash. 

ii. A sand layer of 2 inches thick is placed at the bottom. Over this layer a 2 

inchesthick small gravel layer is spread. On which two inch thick medium 

sized, and large sized gravel layers are placed respectively. 

iii. Half feet thickness of one month old cow dung is spread over the gravel  

layer .Over this layer 2 feet thick slow degradable material (coconut fronts, 

pine needles) is spread. Over this layer pre decomposed waste material is 

spread up to 80 % volume of the barrel. 

iv. One inch thick soil layer is laid over the layer of waste material. The soil  

 layer is covered with ½ feet thick layer of old cow dung. 

v. Facilities should be created for the water to trickle down the barrel at the  

rate of 20-25 litres/day. Simple technologies like misters, pipe with tiny 

holes or even pot with hole etc. can be utilized. 

 

Collection 

 i. The tap should be always kept open to collect the washings. 

 ii. The unit starts yielding good quality vermiwash after one week. 

 iii. The vermiwash is coppery brown in color 

 iv. Vermiwash should be stored in cool dry place. 

 

Uses 

Root dip/stem dip. 

The seedlings before transplanting are dipped in vermiwash solution which is 

diluted 5 times with water for 15-20 minutes and then transplanted. Similarly 

the cuttings can also be dipped in the solution. 
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Foliar spray  

Vermiwash is diluted in water 5 times and sprayed on the foliage of crops. It 

provides the plant with vital nutrients but also helps to control plant disease. 

 

Soil drench  

Vermiwash is diluted 10 times with water and the soil is drenched with the 

solution to prevent some of the soil borne pathogens.  

 

M.  Liquid manures 

Liquid manures are the fermented preparations obtained by active 

fermentation of plant or animal residues. It is prepared using cow dung and 

cow urine as base material and addition of green plants, leaves and tender 

stems of plants that are available locally like;  

i. Green manuring plants – Sunhemp, Dhaincha, Sesbania, Erythrina etc. 

and other leguminous plants can be used 

ii. Tree leaves – Leaves of other local medicinal trees.   

iii. Tender stems – Artemesia sp., Eupatorium sp. and local plants.  

iv. Weeds – Parthenium, Stinging nettle, and other weeds before 

flowering.  

 

A mixture of different plants results in good quality liquid manure.  

 

Materials Required 

i. Cow dung 3kg 

ii. Cow urine  3lts 

iii. Green materials/Weeds 3kg 

iv. 20lt. water bucket 

 

Method 

The basic principle is to allow the materials to ferment over a certain period.  

1. A plastic water bucket of capacity of 20 litres or more is taken.  

2. The plant materials for liquid manures are chosen based on the 

availability. 
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Chopping of fresh material Material (3kg) filled into the bucket  

Cow dung and urine added Content stirred everyday for 1 week 

Filled with water & covered with gunny sack  

 

4. Liquid manure preparation 

 

3. The plant materials are shredded into small pieces and 3 kg of the plant 

material is put into the bucket. 

4. Cattle dung 3 kg and cattle urine 3 litres are added to the bucket. 
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5. The bucket is filled with good quality of water and covered with a gunny 

sack. 

6. The contents are stirred for minute’s everyday for 7 days. To hasten the 

fermentation the contents are stirred once a week for the next three 

weeks. 

7. The biomass will get fully fermented and the liquid manure would ready in 

a month for use. 

 

Use 

The liquid manure has to be diluted with water prior to application. The 

standard dilution is one part liquid manure in ten parts water and sprayed on 

the foliage.  

Advantages 

1. Act as tonic or stimulant to plants.  

2. Is used as insecticide and fungicide when Artemesia, Stinging nettle and 

other aromatic plants are used as raw materials for liquid manures 

3. Improves the nutrient assimilation. 

 

Precautions  

1) Stirring the liquid manure is very important. 

2) The concentrated liquid manure should not be sprayed on the plant as it 

scorches the plants. 

3) The liquid manure should be sieved before spraying otherwise the sprayer 

nozzle gets clogged. 

4) Spraying should be done in the evening or cool sunshine hours. 

 

N.  Dung Brew 

It is a fermented solution of cow dung and provides nutrition to the crops.  

Materials required 

i. Cattle dung - 5 kg 

ii. Cattle urine – 15 litres 

iii. Plastic bucket of 20 litres capacity 
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Method 

1) Add 5 kg of cattle dung and 15 litres of cattle urine in a bucket and mix it 

well. 

2) Cover the bucket with a gunny sack or any material that provides sufficient 

aeration. 

3) Stir the materials every alternate day for 15 days. 

4) The dung brew is ready for spray after 15 days and can be stored for 2 

months. 

 

Cow dung  Cow urine 

Mixing of cow dung & urine  Covering with gunny sack 

 

5. Preparation of dung brew 
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Use 

One litre of dung brew is diluted in 10 litres of water and mixed thoroughly. 

The solution is sieved with a muslin cloth and then put into the knapsack 

sprayer and sprayed on the foliage of crops. Crops respond to this spray very 

well.  

 

O.  Compost Tea 

It is a simple and effective preparation to enhance crop health. The 

effectiveness of compost tea depends on the quality of compost prepared. 

Many farmers have observed that the compost tea is very effective against 

many pests and diseases. 

 

Materials required 

i. well matured compost 

ii. water 

 

Method 

1. Good quality compost has to be prepared by adopting heap, aerobic or 

vermicomposting methods. 

2. One part of compost is immersed in 10 parts of water in a bucket or barrel 

depending on the quantity required. 

3. The contents are stirred 5 minutes every day for 5-7 days. 

4. The compost tea is ready to be used as a foliar spray after 5-7 days. 

5. Before the application the solution is filtered and sprayed using a knapsack 

sprayer.  

P.   Cow Urine spray 

Cattle urine is a good plant growth promoter which farmers can use on all 

crops. This resource is hardly utilized by farmers and is wasted in most of the 

cases. Cattle urine has more than 24 different nutrients that are vital for plant 

growth. 
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Materials required 

i. Cattle urine 

ii. Water 

 

Method 

1. Cattle urine is diluted 10 times with water and used as a foliar spray. 

 

Care has to be taken that the concentrated cattle urine is not sprayed on the 

crop as it will result in scorching effect. 

 

Q.   Stem Paste 

It is an effective way to provide nutrition through the stem (cambium) of tree 

crops. In addition to nutrition it prevents the attack of stem boring insects, 

mealy bugs and scales. 

 

Materials required 

i. Cattle dung – 50 kg 

ii. Sieved sand – 10 kg 

iii. Soil from the field – 10 kg 

iv. Cattle urine – 25 litres 

 

Method         

1. Mix cattle dung, sand and soil with cattle urine to form a thick paste. Add 

sufficient cattle urine till the consistency is reached. 

2. The stem of the tree is cleaned with a gunny cloth or brush with soft 

bristles. 

3. The paste is plastered over the stem and branches of the tree.  

4. The paste can be used as healing the cut end of the tree after pruning. 

 

 

 

 



36 

Mixing of cow dung, sand soil & urine Plastering/pasting on stem 

Plastering/pasting on stem Stem pasted apple tree 

 

6. Stem Paste preparation 

 

R.  Panchagavya 

Panchagavya is an ancient Indian preparation which has been used for 

generations for human, animal and soil health. It consists of 5 products of cow 

viz., dung, urine, milk, curd (yoghurt) and ghee (clarified butter). When these 

ingredients are suitably mixed they have miraculous effects. However, to 

enhance the efficacy of Panchagavya, sugarcane juice, tender coconut water, 

ripe banana and toddy or grape juice is added depending on the availability of 

these materials. It acts as a general tonic to soil and crops. 

Materials required 
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i. Fresh cow dung – 5 kg 

ii. Cow urine – 3 litres 

iii. Cow milk – 2 litres 

iv. Cow ghee (clarified butter) – 500 grams 

v. Curd (yoghurt) made from cow’s milk – 2 litres 

vi. Sugarcane juice – 3 litres 

vii. Tender coconut water – 3 litres 

viii. Ripe banana – 12 numbers 

ix. Toddy or grape juice – 2 litres 

x. Mud pot (wide mouth)  

 

Method 

1. Mix thoroughly cow dung and ghee in a container for 15 minutes three 

times a day for 3 days.  

2. On the 4th day add the rest of the ingredients and stir the contents twice 

daily for 15 days. 

3. The panchagavya preparation is ready after the 18th day. 

4. The container should be kept in shade covered with wire mesh or a 

mosquito net to prevent the files from laying eggs. 

5. If sugarcane juice is not available, add 500 grams of jaggery or palm 

sugar dissolved in 3 litres of water. 

6. If toddy or grape juice is not available, add 100 grams of bakers yeast 

and 100 grams of jaggery in 2 litres of warm water. After 30 minutes add 

this solution. 

7. Another method to make toddy is to keep 2 litres of coconut water in a 

closed container for 10 days, it gets fermented and turns into toddy and 

can be used. 

8. When panchagavya is stirred regularly twice a day, it can be stored for 6 

months without any deterioration of quality. 

Usage 

As foliar spray 
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For most of the crops 3% panchagavya is very effective i.e. 3 litres of 

panchagavya in 100 litres of water is ideal as a foliar spray. After dilution the 

panchagavya solution has to be filtered before spraying to avoid clogging of 

the spray nozzle. 

 

Through irrigation 

Panchagavya solution can be mixed with irrigation water at the rate 20 

liters/acre either through surface irrigation or drip irrigation systems. 

 

Seed/Seedling treatment 

To drench the nursery bed, soaking the seeds or dipping the seedlings, 3% 

panchagavya solution is recommended. The rhizomes of tumeric, ginger etc 

can also be soaked in panchagavya. The soaking time for the planting 

materials is 20-30 minutes. 

 

S.  Biodigester 

Biodigesters are waterproof containers made using bricks and cement to 

ferment the biomass that are available in the farm. Making liquid manure from 

weeds and other plants available in the field provides a cheap and effective 

way of increasing and maintaining garden fertility and capturing minerals from 

deep within your soil. 

 

Generally, the requirements for making the liquid manure are: 

• green plants  (weeds, plants that have no use etc) 

• animal manure 

• cattle urine 

Method: 

An effective brew is made from green plants. To make this, collect a variety of 

green plants. These can be prunings (strip the leaves from branches) or 

weeds pulled from the garden. A combination of tree leaves, grasses and soft 

and hard weeds will result in a good mix of nutrients. Weeds from the garden 

will contain stored plant nutrients. In fact, these weeds may reduce the 

leaching of valuable goodness from the soil. The pulled weeds can be left on 
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the surface as mulch but put through a liquid fertilizer cycle will maximize their 

effectiveness and kill any seeds. 

 

Trees, being relatively deep-rooted compared with flowers and vegetables 

tend to uptake a different combination of minerals. Composting, mulching or 

making liquid manure from these will enrich the garden. These materials are 

filled upto the brim of the tank. A layer of cattle manure of 15 cm height is 

spread on the wastes. If cattle urine is available in plenty the tank can be filled 

with urine otherwise potable water can be used.  

 

Care should be taken the tank is covered with a thatched roof to prevent the 

rain and sunshine on the degrading material. The degradation of the material 

will be completed within 30-45 days.  The outlet of the tank at the base can be 

opened to collect the solution. Once part of the solution is diluted in 10 parts 

of water and sprayed on the foliage of the crops 

 

  

  



40 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. Bio-digester drawing with specifications 
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Benefits of Biodigester: 

The solution that is produced after the fermentation in a biodigester can be 

used for the following purposes; 

1) to provide nutrients to crops by foliar sprays 

2) to protect crops from pests and diseases 

3) help to avoid the use of synthetic chemicals like fertilizers and 

pesticides. 

4) The local resources can be used efficiently 

5) Helps to save costs in crop production 

6) The preparations are environmentally friendly and protects the 

beneficial organisms 

7) Helps to use the local and traditional knowledge 

8) Empowers the farmers to be self reliant 
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4. Organic Pest and Disease Management 

 

In organic agriculture the pests and diseases can be managed by a cultural 

practices and biological approaches. These practices are region and crop 

specific. 

 

A. Cultural practices 

The cultural methods are the traditional practices followed by farmers for 

modulating crop growth through adjustments in time of sowing, cultural 

practices and plant population density for altering the microclimate to minimize 

the risks.  

 

a) Crop rotation 

Rotating the crop belonging to one family with one of a different family helps 

to solve the pest to a large extent. Rotating groundnut with maize will reduce 

the attack of white grubs. Rotating pigeon pea or chickpea with other non- 

leguminous crop is a good practice for managing fusarium wilt and nematode 

problems. 

 

b) Trap crops 

A trap crop is a crop that is planted to lure insect pests away from the cash 

crop. The trap crop can be a different plant species, a different variety, or just 

a different growth stage of the same species, as long as it is more attractive to 

the pests when they are present. Successful use of trap crops is challenging. 

The trap crop must be more attractive to the pest than the cash crop, and 

steps must be taken to ensure that the pests in the trap crop don’t later 

migrate to the cash crop. The pests in the trap crop can be eliminated by crop 

destruction 

 

Mustard is a trap crop along with cabbage for the control of diamond back 

moth, aphid and leaf webber. African marigold is a good trap crop for the 

American boll worm, besides it also attracts the adults of leaf miner for egg 

laying on the leaves. Maize plants can be a trap crop to attract fruit fly adults 
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in vegetable cultivation wherein fruitfly is a major problem and also for cotton 

bollworm  

 

c) Intercropping 

Intercropping generally has positive effects in terms of reducing the 

occurrence of insect pests. Insects find difficult to locate host plants as the 

visual and chemical stimuli for the host are not so strong and aromatic odour 

of other plants can disrupt host finding behaviour. Intercropping also interferes 

with the population development and survival of insect pests. For example, 

cabbage along with carrot or tomato is an important intercrop combination to 

effectively manage diamond back moth. Sowing cowpea as intercrop with 

groundnut minimizes leaf miner infestation. Green gram intercropped with 

sugarcane reduces the incidence of sugarcane early shoot borer. Growing 

short-duration pulses like black gram, cowpea, soybean and green gram as 

intercrops in cotton increase the effectiveness of natural enemies like 

coccinellids, syrphids, trichogrammatids etc. In Bhutan some of the common 

intercropping systems are 

Maize+ ginger/turmeric 

Maize +soyabean 

Maize+ Potato 

 

d) Use of resistant /tolerant varieties 

Genotypes showing tolerance and resistance to insect pests and diseases are 

to be used for sowing. Plants have their sophisticated mechanism to protect 

them from the attack by pests. Certain genotypes act as detterents, 

antifeedants and some encourage the predators of pests. There should be 

constant watch to update such genotypes in the region. A series of resistant 

varieties are available for all the crops in accordance to the agro-climatic 

zone. 

 

B. Different formulations for pest management 

Following are the different formulations that can be used by the farmers in 

managing the pest by utilizing the locally available resources. 
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a.   Liquid manure for pest management   

A variety of plants (weeds) which have pesticidal value can be used. Plants 

which have strong disagreeable odour are ideal for making this preparation  

Materials required 

i. Plants like Parthenium, Lantana, Vitex, Eupatorium, Artemesia, Stinging 

nettle etc., - 3 kg 

ii. Cattle dung - 3 kg 

iii. 20 litre capacity plastic bucket 

iv. Water – 20 litres 

Plant with pesticidal property; Artemesia Horse tail plants chopped into pieces 

Chopped parts mixed with cow dung Bucket filled with water and covered 

8. Liquid manure for pest control 
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Method 

1. Collect 3 kg of plants (leaves and tender parts) of plants which have 

pesticidal activity. Chop them into small pieces and put into 20 litre bucket. 

2. Add 3 kg of cattle dung into the barrel and fill it up with water. 

3. The barrel is stirred every day for 7 days and then stirred once a week for 

the next 3 weeks. The preparation will be ready in 30 days. 

4.  The concentrated solution is diluted ten times in water and used as a foliar 

spray. 

5. These sprays are very efficient in managing a variety of pests. 

Precautions 

1) The liquid manure has to be diluted ten times before spraying on the crop 

otherwise it scorches the plant. 

2) The solution has to be sieved through a cloth or gunny bag before 

spraying to avoid blockage of nozzles. 

3) The efficacy of the solution is up to one month and has to be used within 

that period. 

b.   Organic Pest Repellent 

The organic pest repellent can be made by the locally available materials. It is 

quite effective on vegetables and fruit trees. 

Materials required 

i. Artemesia (Khempa) leaves or Stinging nettle leaves  or Lavender  leaves  

– 200 gm 

ii. Dolla Khorsani (or any hot chillies)- 100 gm 

iii. Garlic – 100 gm 

iv. Egg Yolk – 1  (acts as an emulsifier) 

v. Any cooking oil – 100ml 

 



46 

Procedure: 

1. Mix the above materials in a container or put them directly in a mixer 

grinder. These materials are grinded until the contents are turned into a 

fine paste. 

2. Add 5 litres of water to the thick paste and mix thoroughly. This can be 

used as stock solution) 

3. Take one part of the above concentration solution and dilute with 10 times 

with water. Stir the solution for 5 minutes and it is ready for spraying. 

4. Strain the solution with the help of a muslin cloth before pouring the 

solution into a sprayer to avoid the clogging of the nozzles. 

5. Spraying should be undertaken during evening hours. 

c.   Marigold Extract 

Marigold (Tagetes sp.) is an excellent pest repellent for most of the pests. 

When these plants are planted along with the main crop especially in 

vegetables, due to the allelopathic effect, they help in managing soil borne 

insects, pathogens and nematodes.  

Materials required 

i. Marigold flowers along with the entire plant 

ii. Soapnut or locally made soap (Nepali sabun) 

Method  

1. Take 5 kg of Marigold plants along with the flowers. Grind into fine paste.  

2. Add 100 litres of water and allow it for fermentation for 7 days.  

3. Add 100 grams of soap nut powder on the day of spraying which acts as 

emulsifier.  

4. Stir for 15 minutes and spray during evening hours.  
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d.   Garlic Brew  

Garlic spray helps to manage a broad spectrum of pests. 

Materials required 

i. Garlic 200 gm 

ii. Cattle urine – 20 litres 

iii. 20 litre capacity bucket                                                                                              

 

Garlic cloves crushed into fine pieces Mixed with cow urine 

Allowed to ferment after covering Filtered solution before spraying 

9. Garlic Brew preparation 

Method 

1. Crush or grind the garlic into a paste and put into the bucket containing 

cattle urine. 

2. Stir the materials for 5- 10 min and cover with a gunny cloth or cotton cloth 

which can provide sufficient aeration 

3. Allow the materials to ferment for 5-7 days. 
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4. After 7 days sieve the solution before spraying to avoid clogging of the 

nozzles of the sprayer. 

5. The solution is diluted 10 times with water and sprayed on the foliage in 

the evening hours. 

6. 6. Care should be taken that the concentrated solution should not be 

sprayed in the crop. 

e.   Neem Oil Spray 

Neem oil is a good insect repellent and anti-feedant. It is effective on a variety 

of crops. 

Materials required 

i. Neem oil – 3 litres 

ii. Soap nut – 200 gm or local soap(Nepali sabun) – 100 gm 

iii. Water – 100 litres 

Method 

1. Mix 3 litres of neem oil in 100 litres of water and stir well 

2. Add 100 gm of local (Nepali sabun) soap into the solution. 

3. If soap nut is available boil the soapnut (200 gm) in 1 litre water and for 15 

minutes. Squeeze the boiled soapnut in the same boiled water and use the 

solution as an emulsifier. 

4. Spray the solution in the evening hours. 

f.   Curd or Yogurt spray 

This spray is very effective for most of the crop diseases like blight, mildews 

etc. 

Materials required 

i. Curd or Yogurt 

ii. Water 

Method 

1. Allow the curd to ferment for 3-5 days until one can sense a strong smell of 

alcohol. 
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2. Take one litre of curd and dilute in 30 litres of water. Stir the solution for 15 

minutes and sieve the solution with a muslin cloth. 

3. Spray the solution during the evening hours. 

g. Cattle Urine Spray 

Cattle urine is generally not collected by the farmers and to a large extent they 

are wasted. There a need to build capacities of the farmers about the multiple 

benefits of cattle urine in crop production and protection in agriculture. 

 

Materials required 

i. Cattle urine – 1 litre 

ii. Water – 10 litres 

Method 

1. Dilute one litre of cow urine in 10 litres if water and spray as a foliar spray 

during evening hours. 

2. Care should be taken that the undiluted cattle urine can cause scorching 

effect on plants. 

 

h.  Garlic Decoction 

This spray can be prepared if there is a sudden incidence of pest and no 

sprays are available with the farmer to manage the pest. 

Materials required 

i. Garlic- 1 kg 

ii. Water – 10 litres 

Method 

1. Boil 1 kg of garlic in 10 litres of water separately.  

2. Allow the solution to cool and sieve the solution with a muslin cloth. 

3. Dilute one part of the solution with 10 parts of water and spray on the crop 

during evening hours. 
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i.   Lime Sulphur Spray 

Boling lime and sulphur together makes lime sulphur. The mixture is used as 

a dormant spray of fruit trees to control diseases such as blight, anthracnose, 

powdery mildews and some insects including scales, thrips and mites.  

 

Materials required 

i. Quick Lime –2kgs 

ii. Sulphur-4 kg 

iii. Water – 20 Litres 

 

Method 

1. Boil the water in an iron / zinc /tin vessels. Do not use Copper vessel. 

2. Add lime to the boiling water and allow it to boil for 5 min. 

3. Make a paste of sulphur with water and add it slowly to the boiling water 

containing lime.  

4. Continue boiling for an hour; maintain the water level by addition 

additional quantities of water. 

5. When the greenish yellow solution turns amber colour, stop boiling and 

allow the solution to settle down for a day.  

6. Store the orange red coloured supernatant liquid in an airtight container.  

7. One part of the solution is diluted 40 times with water and sprayed on 

crops. 

C.   Microbial pesticides or bio-pesticides 

The use of microorganisms as bio-control agents is gaining importance in 

recent years. Bio-pesticides are the living organisms or their derived parts 

which are used as bio-control agents to protect the crops against the insect 

pests. Entomopathogenic viruses of baculovirus group, bacterial insecticides, 

particularly Bacillus thuringiensis, entomo-fungal pathogens, protozoans and 

insect parasitic nematodes have been found to control important pests of 

crops. These bio-pesticides are commercially available and are quite difficult 

to formulate in the field conditions. 
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a. Types of Microbial Bio-pesticides 

i) Bacterial Bio-pesticides 

ii) Fungal Bio-pesticides 

iii)  Viral Bio-pesticides  

 

b. Method of application of bio-pesticides 

a)  Seed Treatment 

1. Prepare 5% jaggery solution by boiling 500 gm of jaggery in 10 litres of 

water for 15-20 minutes.  Depending on the quantity of seeds to be treated 

sufficient solution has to be prepared. 

2. The solution has to be cooled. 

3. Open the pack of bio-pesticide and mix the contents in the above solution. 

The general recommendation is 10gm of bio-pesticide/kg of seed. 

4. Heap the seeds to be treated on a polythene sheet and the bio-pesticide 

solution is poured over the seeds and mixed thoroughly. 

5. Dry the seeds in shade and sown immediately. 

b. Nursery bed 

1. One kilogram of bio-pesticide is mixed with 100 kilograms of good quality 

soil. Forest soil can also be used. In areas where forest soil is not 

available, 30 kg of well rotten dung can be mixed with 70 kg of soil to 

prepare a good soil mixture. 

2. The soil mixture can be used as a nursery soil or it can be mixed with the 

nursery bed of size 10 square metres. 

c. Soil drenching  

1. Prepare a solution by adding 10 gram of bio-pesticide in a litre of water 

and stir the solution well.  

2. Using a rose can to drench the soil with the solution.  

d. Seedling dip  

1. Prepare a solution by adding 10 grams of bio-pesticide in a litre of water. 

2. Dip the seedlings in this solution for 30 minutes. 
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e. Soil application  

1. A mixture is prepared by adding 5 kilograms of bio-pesticide and 100 

kilograms of well rotten cattle dung or farm yard manure (FYM). 

2. Broadcast this mixture on soil immediately before ploughing. On a standing 

crop, after the application of this mixture, light irrigation has to be given. 

Table 2. Commercially available microbial bio-pesticides and bio- rationals 

S.N Category Products Target pest Major crops 

 

1. Bacteria Bacillus thuringiensis 

Bacillus sphaericus 

Bacillus subtilis 

Pseudomonas fluorescens 

Lepidoptera 

Mosquitoes, Flies 

Fungal pathogens 

Fungal pathogens 

Maize, vegetables, 

soybean, groundnut, 

wheat, peas, oilseeds,  

Rice 

Trichoderma viride 

Trichoderma harzianum 

Trichoderma hamatum 

Fungal pathogens Wheat, rice, pulses, 

vegetables, and spices 

 

2. 

 

Fungi 

Beauveria bassiana 

Verticillium lecanii 

Metarhizium anisopliae 

Paecilomyces lilacinus 

Nomuraea rileyi 

Insect pests such as 

bollworms, white flies, 

root grubs, tea 

mosquito bugs. 

 

Pulses, oilseeds, spices 

and vegetables 

3. Viruses Nuclear polyhedrosis Virus (NPV) 

of Helicoverpa armigera, 

Spodoptera sp. and Chilo 

infescatellus 

 

American Boll worm, 

tobacco caterpillar and 

shoot borer 

Sunflower, Vegetables  

4. Biorationals Pheromone traps, 

Pheromone lures, sticky traps and 

mating disruptants 

 

Bactocera sp. 

Chilo sp. 

Dacus sp. 

Earias vittella 

Helicoverpa armigera 

Leucinodes orbonalis 

Pectinophora 

gossypiella 

Plutella xylostella 

Vegetables, fruitcrops 
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f. Foliar spray 

One kilogram of bio-pesticide is mixed in 150 litres of water and sprayed on 

the crop. The solution is sufficient for once acre. 

 

D.   Plants for Insect Management 

There are many plants which can be used along with the main crops to deter 

the pests.  These are the simple and low cost technologies which a farmer 

can adopt as a tool to limit the pest attack on crops. There can be many 

traditional practices and knowledge of local plants which have pest deterrent 

qualities. 

 

Table 3. List of pest and their respective deterrent plants  

Pests Pest deterrent plants  

Ants Mint, pansy, pennyroyal 

Aphids Mint, garlic, chives, coriander, anise 

Bean Leaf Beetle Potato, onion, turnip 

Cucumber Beetle Radish, pansy 

Flea Beetle  Garlic, onion, mint 

Cabbage Worm  Mint, sage, rosemary, 

Leaf Hopper  Geranium, petunia 

Mice  Onion 

Root Knot Nematodes   Marigolds 

Slugs  Rosemary 

Spider Mites Onion, garlic, cloves, chives 

Squash Bug, Stink bug Radish, marigolds 

Thrips  Marigolds 

Whitefly  Marigolds, nasturtium 
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5.   Seed and Seed Treatment Techniques 

 

Quality of the seed is very important to obtain good germination and optimum 

plant density. To produce quality seeds, production techniques and 

appropriate seed management methods are very important. In organic 

agriculture open pollinated seeds play a very important role than hybrid seeds.  

The hybrid seeds are expensive and can be used for only one season; their 

seeds cannot be conserved and used again. Farmers have to be fully 

dependent on the seed companies every season which increases the risk 

especially for small holders. Open pollinated varieties breed “true to type” and 

adapt well to low-cost agriculture using organic principles. The advantages of 

open pollinated seeds are, 

 

• It insures seeds for the small scale farmers for their next season. 

• Traditional varieties are not adapted to industrial chemical farming but 

to small scale farming which rely on crop rotation, crop diversification 

and systematic varietals mix up of crops from different genetic make 

up. 

• They are characterized by polygenic resistance to pest and diseases 

being genetically diverse (multi gene resistance) and ensures the 

farmer against pest outbreak, crop losses, biotic and abiotic stresses.  

• They contain more micro nutrients which combat malnutrition and micro 

nutrient deficiency in the diet of rural/poor people. They are suited to 

home gardening which is at the forefront of the struggle against 

malnutrition and can provide approximately half of the nutritional 

requirement for the marginalized population. 

 

A. Seed treatment with locally available resources 

Seed treatment is very important and has many benefits like, 

i. to prevent the spread of soil borne and storage pathogens which cause 

plant diseases. 

ii. for seed hardening against drought and some shocks. 
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iii. to improve germination. 

iv. to prevent the attack of soil borne insects on the sown seeds 

 

There are different methods available wherein the locally available materials 

can be used for treating seeds. 

 

a) With Cow Urine 

It facilitates germination and prevents seed borne diseases. 

 

Method 

1) Prepare cow urine solution by diluting one part cow urine in 5 parts of 

water.   

2) Soak the seeds in the cow urine solution for 15 minutes. 

3) Seeds are dried in shade and sown immediately. 

 

b) With Cow’s milk  

It prevents yellowing of leaves and leaf spot diseases. 

 

Method 

1. Prepare a solution by mixing one part of cow’s milk with 5 parts of water. 

2. Soak the seeds in the above solution for 30 minutes. 

3. Seeds are dried in shade and sown immediately. 

 

c) With Wood ash 

It prevents seedling rot. 

Method 

1. Prepare a solution by mixing 10 grams of ash (approximately 2 table 

spoons) in one litre of water. 

2. Dip the vegetable seeds in the above solution for 15-30 minutes. 

3. Seeds are dried in shade and sown immediately. 

 

d) Hot water treatment 

 It controls seed borne pathogens in seeds which are stored for a long period.  
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Method 

1. Boil the water till it reaches 55oC. Check the temperature with a 

thermometer. 

2. The seeds are dipped for 7-10 minutes. 

3. The treated seeds are shade dried and then sun dried. Such seeds are 

stored in insect proof containers and used when required.  

 

B. Seed treatment with Bio-fertilizers 

 

a) Azospirillum and Azotobacter 

These are non-symbiotic and free living nitrogen fixing organisms 

whichproduce growth promoting substances like indole acetic acid, 

gibberellins, cytokinin, vitamins and also antifungal substances. Azospirillum 

and Azotobacter @ 100 grams per 5 kg seed is recommended. They improve 

the root system thereby increasing the uptake of nutrients. They can be used 

in crops like paddy, maize, buckwheat and vegetables like tomato, brinjal, 

cauliflower, cabbage etc. 

 

b) Rhizobium 

It is used in leguminous crops and they fix atmospheric nitrogen symbiotically. 

Rhizobium strains are specific to the crop. It is very important that the 

inoculants should be used only to the recommended crop.  

 

c) P-Solubilizers 

Phosphorus is an important plant nutrient which is not readily available as it is 

fixed in the soil. Some heterotrophic bacteria like, Pseudomonas spp. and 

Bacillus spp. have the ability to solubilise inorganic phosphorus from insoluble 

sources by secreting organic acids. These microorganisms can be used for all 

crops and can solubilize 20-30% of insoluble phosphate in the soil.  

 

Method of seed treatment using bio-fertilizers 

2. Prepare Sugar or 5%Jaggery solution (boil 50 gm of jaggery in 1 litre of 

water) and cool the solution. 

3. The solution after cooling is sprinkled over the seeds and mixed properly. 
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4. 100 gm of bio-fertilizer is spread over required seeds and mixed until a 

uniform coating is formed over the seeds (Follow the recommended dose 

mentioned on the bio-fertilizer pack for different crops). 

5. The treated seeds are dried in shade and then used for sowing. 

 

Precautions while using bio-fertilizers  

1. The sugar or jaggery solution should be cooled before treating the seeds. 

2. The bio-fertilizer should be from an authentic source. 

3. The bio-fertilizer pack should be checked for date of packing, expiry date 

before use. 
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6.  Farmscaping 

Farmscaping is a holistic and ecological approach to increase and manage 

biodiversity with the goal of increasing the presence of beneficial organisms. 

Many pest populations can be managed by enhancing the efficacy and local 

abundance of the existing community of natural enemies through modification 

of the environment. Some of the methods in farmscaping include, the use of 

insect attracting plants, hedge rows, cover crops, and water reservoirs to 

attract and support populations of beneficial organisms such as insects, 

spiders, amphibians, reptiles, bats, and birds that parasitize or predate upon 

insect pests. Insect attracting plants or insectary plants like rye and mustard 

are intercropped with the main crops that not only provide pollen and nectar 

but also attract and maintain beneficial insects in the crop landscape.  

Ideal farmscape plantings provide food and shelter for beneficial organisms, 

suppress weeds, and grow in close proximity to the main crop without 

competing for space (light, water and nutrients).  

Farmscaping aims to prevent damaging levels of pests from developing in the 

crop ecosystem. When significant numbers of natural enemies are present at 

critical stages during pest development, the biological control of insects 

becomes effective. However, in farmscaping, beneficial organisms are 

considered and managed - as “mini-livestock”. The natural enemies require 

adequate supplies of nectar, pollen and plant-feeding insects and other 

arthropods as food to sustain and increase their populations. Flowering plants 

provide many of the food resources natural enemies need.  

In planning the farmscape it is important to identify specific plants, planting 

situations, and management practices that best support populations of 

beneficial organisms. This requires some information-gathering and 

management skill on the part of the grower in association with the assistance 

of the nearby research centre. The benefits of farmscaping are, 

• Less incidence of pests and savings in pest management costs.  

• Increased habitat and wildlife diversity on the farm 
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• Farmscaping is adaptable to any field conditions 

• Erosion control/soil building 

• Added value by including cut flowers and medicinal plants. 

The common approach to farmscape planning comprises of  

1. Listing the main crops that are planted in the particular season. 

2. Knowledge of key pest(s) that are known to attack the main crop. 

3. Determining the commonly occurring natural enemies of the pest(s) 

4. Identifying appropriate plants that attract predators and pasitoids. 

5. Release of biological control agents  

6. Use of bio-pesticides and other formulations for pest-management. 

The most successful farmscape systems have been developed and fine-tuned 

by experienced farmers to fit their individual requirements. 

Parasitic and predatory insects use flowers and extra-floral nectaries as food 

sources and mating sites. The nectar, a source of liquid sugar (energy) and 

vitamins for beneficial insects, and is critical for optimum performance. Extra-

floral nectaries are nectar glands that are not associated with flowers but are 

located on various parts of the plant e.g. sweet potato, lima beans, peonies 

etc.There are many flowers that provide pollen to the beneficial insects. Pollen 

is a source of protein and protein is critical for egg laying. Plants that are good 

pollen producers are maize, sunflower, and plants of wild carrot family or 

Umbelliferae such as dill, fennel, caraway, coriander, and parsnip. 
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7.   Weed Management 

Organic weed management begins with careful planning of the cropping 

system to minimize weed problems. There is a need to utilize the biological 

and ecological processes in the field and throughout the agro-ecosystem to 

give crops the advantage over weeds. In addition, mechanical and other 

control measures are usually needed to protect organic crops from the 

adverse effects of weeds. The tillage and cultivation can degrade soil quality 

and increase the risk of erosion losses, while other organic weed 

management tools are more soil-friendly. For example, a diversified rotation of 

fast growing cash crops and cover crops can enhance soil organic matter, 

tilth, and fertility, provided that a sufficient quantity and diversity of residues 

are returned to the soil to feed the soil life. Grazing livestock after the harvest 

of crop to can help to remove weeds and can add fertility to the soil in the form 

of manure. However, intensive grazing can also compact the soil. 

 Cover crops help to manage weeds to a large extent. The cover crops can be 

slashed and an in situ mulch can be formed that can enhance the soil benefits 

of the cover crop and suppress many annual weeds compared to ploughing 

them back into the soil. In the absence of cover crops under certain 

conditions, mulching with forest litter, straw, crop residues and other locally 

available materials are also quite effective. 

Organic Weed Management Tools 

1) Crop Planning, Observation and Innovation 

2) Fast growing main crop 

3) Crop Rotation 

4) Cover Crops 

5) Mulching 

6) Livestock  

7) Tillage and Cultivation tools and Implements 

Organic weed management consists of many-component strategies tailored to 

each region, cropping system, and farm. The other factors like choice of a 

crop variety, planting date and nutrient management are very important in 
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suppressing the weeds. A combination of tactics would result in better weed 

management through the additive, synergistic or cumulative action of methods 

than any one method. 
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8. Biodynamic Agriculture 

Biodynamic Agriculture is a holistic system of farming developed by Dr. Rudolf 

Steiner in 1924. This system of farming is based on the lines of traditional 

systems being practiced in India since ages. It is based on systematic and 

synergistic harnessing of energies from cosmos, earth, plant and cow. It 

includes certain dynamic practices in addition to the basic biological practices 

of cultivation. The inputs utilized in this system are:  

i) Biodynamic (BD) preparations numbered from 500-508 

ii) Liquid manures 

 iii) Cow Pat Pit manure (CPP) 

The biodynamic preparations are numbered from 500 to 508. Preparation 500 

and 501 are made by using cow dung and quartz silica. The other seven 

preparations are made by fermenting parts of certain herbs in a peculiar 

manner. These herbs are yarrow, chamomile, stinging nettle, oak bark, 

dandelion, valerian and equisetum respectively.  These preparations 502-507 

are called the compost preparations and are utilized in making the Biodynamic 

compost, liquid manures and CPP. These preparations activate synthesis of 

different nutrients in the final biodynamic compost. These are the components 

of biological agriculture, capable of affording long-term sustainability to 

agriculture and particularly to the ecosystem. 

Other preparations like liquid manures, CPP and biodynamic stem paste are 

utilized for a number of cultural practices in farming. Another unique feature in 

biodynamic agriculture system is the use of biodynamic planting calendar for 

various farm operations. Efforts are made to enliven the soil and restore its 

fertility in the form of humus, increase the living system of soil by skilful 

application of appropriate crop rotation. 

 

A.   Biodynamic Preparations 

a.   Preparation 500 (Cow Horn Manure) 

This preparation is one of the basic formulations in biodynamic agriculture. It 

is commonly known as Preparation 500, the biodynamic field spray. Cow horn 
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manure is prepared by burying a cow-horn filled with fresh cow dung of a 

lactating cow. Such horns are buried in soil during autumn and winter period 

and are lifted out in the early spring in accordance with the planting calendar. 

In other words, the horns are buried in September-October and lifted during 

March-April during descending moon. The manure when knocked out of the 

horn gets transformed into sweet smelling colloidal humus. 

 

About 35 gms of BD 500 is required for one-acre land. The required quantity 

of the preparation is placed in a vessel containing good quality water and 

stirred rhythmically in clockwise and anticlockwise direction alternately for one 

hour. First, the movement is clockwise, till a vortex is formed, then the 

movement is reversed till another vortex is created, again the movement is 

reversed, and so on for one hour. 

 

The stirred preparation 500 is immediately sprayed on the land with the help 

of a sprayer or a broom. The broom is dipped into the bucket containing 

stirred preparation 500 and is splashed on the desired area.   

  

 

 

 

10. Cow Horn Manure Preparation 

 

 

 

b. Preparation 501 (Horn Silica) 
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This is made from a crystal of quartz (Silicon oxide, SiO2). The crystal is 

ground up into a fine powder as smooth as talcum powder. It is moistened 

with water, put into a cow horn and buried in the soil during spring and 

summer. It is important to have good quality quartz crystals, well formed and 

clear, which should allow the light to flow right through. A good clear crystal 

will cause the refraction of light in the same way as the prism.  

  

 

 

 

11. Horn Silica Preparation 

 

Preparation 501 is also stirred in a similar manner like preparation 500. It is 

stirred for one hour, using one gram in 13.5 litres of water and sufficient for 

one acre land. It is applied in the morning in a fine mist, using a high pressure 

spray, allowing the mist to be suspended briefly in the air so that the sunlight 

can shine momentarily through the mist on the plant, the fine mist is allowed 

to drift over the crop. For smaller area knapsack sprayer is used with their fine 

nozzles turned skywards to produce misting effect.     

As a general rule, 501 should be sprayed at the early stage of the plant and 

after the fruit set. Preparation 501 is generally sprayed in the morning during 

spring and early summer and sometimes in the autumn if the lushness of 

growth demands it. As the season advances during summer, 501 is sprayed 

progressively early in the morning. 
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Because of the stimulation of the light, it is advised not to use 501 in drought 

conditions and should only be used once in the spring on pasture as overuse 

can accentuate drought conditions. Due to the enhancement of 

photosynthesis of the plant, the starches, sugars and cellulose are improved. 

The quality of grain produced is greatly increased 

 

c.   Cow Pat Pit Manure (CPP) 

The manure obtained from Cow Pat Pit  is a very useful medium or vehicle for 

spreading the influence of the compost preparations 502-507 over a large 

area of farmland, orchard or garden.  

 

Materials required 

i. Cow dung – 65 kg of fresh dung is collected from lactating cow which is fed 

with  a good quality fodder.  

ii. Egg Shells – Egg shells are added into the CPP as a calcium source. About 

300 gm of crushed egg shells powder is required for one pit.  

iii. Basalt rock/ granite dust – rock dust is added as a silicon source. About 300 

gm. of rock dust is required for one pit.  

iv. Biodynamic Preparations – 2 sets each of biodynamic preparations 502-506 

and 20 ml solution of preparation 507 is required.   

 

Method 

1. Dig a pit and line the 4 sides of the pit with bake bricks. The size of the pit 

with baked bricks lining should be 3 feet x 2 feet x 1 feet (0.9 m x 0.6 m x 

0.3 m) dimension. The bottom of the pit should not be lined. 

2. A site with good drainage and not prone to dry out should be chosen. A 

vegetable garden is ideal.  

3. Sprinkle water to turn the cow dung into dough like consistency.  

4.  Rock dust and crushed egg shells are sprinkled over the cow dung.  

5. The bricks lining is moistened with water before placing the dung mixture.  

6. Mix the dung for 10-15 minutes and place it in the pit. Care should be 

taken that the dung is not tightly packed.  
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7. Insert two sets of preparations 502-506 by making holes over the dung 

layer. Two sets of preparation 507 (20 ml of 4 5 solution) is stirred for 15 

minutes in 2 litres of water and sprinkled over the cow dung from the top.  

8. Place a wet jute sack over the cow pat pit to maintain moisture. The pit 

should be in a well shaded and aerated area.  

9. After one month the manure is gently aerated with a garden fork for 

uniform mixing.  

10.  Cow Pat Pit (CPP), manure matures in 35-40 days.  

 

Storage 

The Cow Pat Pit manure is stored in earthen pot placed in a dark room. Avoid 

the cow pat pit from drying.     

 

Application 

Cow Pat Pit manure can be applied along with preparation 500. It requires 15 

minutes of stirring. The common practice is to make a spray solution of CPP 

with BD 500. After 45 minutes of stirring of BD 500 solution 100gm of CPP is 

added to the solution and both 500 and CPP are stirred for 15 minutes. The 

spray solution is then sprayed. CPP is also used as foliar spray (10%) 

plastering the cut ends of the plants after running and in seed treatment 

similar to biofertilizers.  

 

Benefits 

1. Fastest way to get the effect of all biodynamic preparations to the soil.  

2. An array of beneficial microbes is build up which reduces many plant 

diseases. 

3. Provides nutrients and stimulates plant growth.   

B.   Use of Planting Calendar  

The life patterns of all living organisms are woven into the cosmic rhythms. 

The present scientific world may not accept the fact regarding the influence of 

the cosmic rhythms and the constellations on the life forms. Human life, as 

well as animal and plant life, is strongly dependent on the rhythms of the 

earth. The plant and animal life is instantly influenced by the sidereal and 
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synodic relationships of the sun, earth, moon and other planets. On the basis 

of such influences the planting calendar is prepared for agricultural operations 

during different timings of the year. The calendar for the year 2006 is provided 

at the end of the document. 

 

i) Moon opposite to Saturn 

It occurs approximately once in 29.5 days. 

Activities to be undertaken 

1. Seed sowing, transplanting, grafting, pruning and layering.  

2. Spraying BD501 (Cow horn silica) to manage pests. 

3. Spraying liquid manures and foliar sprays. 

 

ii) Full moon  

This occurs every 29.5 days 

Activities to be under taken 

1. Sow seeds two days before sowing 

2. Apply liquid manures and CPP (Cow Pat Pit) manure 

3. Spraying bio pesticides to control pest and disease. 

4. Drench the animals for internal parasites (48 hours before) 

 

iii) New moon 

This happens once in 27.5days 

Activities to be carried out 

1. Avoid sowing seeds 

2. Cutting timber 

 

iv) Ascending periods 

The moon moving in an arc from east to west and when this arc gets higher 

everyday, the Moon is ascending 

Activities to be undertaken 

1. Sowing of crops  

2. Spray BD501 

3. Spray liquid manures and CPP 
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v) Descending periods 

The moon moving in arc from East to West and this arc gets lower everyday, 

the Moon is said to be in descending phase. 

 

 

Activities to be carried out 

1. Transplanting of seedlings.  

2. Spraying BD500 (Cow horn manure) 

3. Making and spreading compost 

4. Pruning tress. 

5. Land preparation activities. 

 

vi) Nodes 

These are the days when moon pass the sun’s path. It creates negative 

influences on the growth of plants. 

 

Avoid all agricultural activities during nodes. 

 

vii) Apogee 

Moon’s orbit around the Earth is an elliptic. The point where the moon is far 

away to earth is called Apogee. 

Activities to be undertaken 

1. Planting potatoes  

2. Irrigating the field 

 

viii) Perigee 

Moon moves around the earth in an elliptical path. The point where the moon 

is closest to earth is called as perigee. 

Activities to be undertaken 

1. Spray bio-pesticides to manage pest and disease 

 

ix) Seed and fruit days 

These days influence the growth of seed and fruit crops and good for sowing 

and harvesting for the same. 
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e.g. paddy, wheat, brinjal, ladyfinger and tomato 

 

x) Root days  

These days influence growth and development of root crops and good for 

sowing and harvesting for the same. 

e.g. .Potato, carrot and beet root. 

 

xi) Flower day  

These days influence on growth and development of flowers and good for 

sowing and harvesting for the same. 

e.g. cut flowers, cauliflower, rose and jasmine. 

 

xii) Leaf days 

These days help in the growth and development of leafy vegetables and good 

for sowing and for harvesting. 

e.g. Green leaves, cabbage. 

 

 

 

 

 

 


