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Part 4 

Organic Management Practices for NE Region 
 

4.1 Farm Design and Habitat Management 

For sustainable organic farming, the farm should be designed in such a way that all 

the components or resources of the farm are supplementary and complementary to 

each other. A good farm design should incorporate: 

i. Farm habitat development through diversified planting 

ii. Hedge row on fences, fodder crops, multiple tree, fruits, vegetables and food 

crops at appropriate location  

iii. On-farm input production infrastructure, such as for FYM, compost, 

vermicompost, liquid manures, vermiwash collection and botanical extract 

preparation 

iv. Rain water harvesting, conservation and rain water storage measures  

v. Soil & water conservation measure,  

vi. In-situ residue management for soil health, 

vii. Livestock, fisheries etc should be integrated for enhancing income and 

effectively recycling of biomass and farm waste. 

 

4.2  Habitat Development 

Development of biological habitat for sustenance of different life forms is the first step 

towards conversion and should be taken up as first exercise to start transition crop 

field are still under conventional system. This can be achieved by planting wide variety 

of trees, bushes and small plants on vacant spaces, on farm boundary and on internal 

bunds. These trees and bushes not only harvests the nutrients from air (such as 

nitrogen) and deep soil layers (such as P, K and micronutrients) but also attract the 

birds, predators and beneficial insects which play a key role in management of insect 

pests and diseases. Diversity plantations also serve as effective buffers against 

contamination and soil erosion and barriers against adverse hot and cold winds. 

 

Diversity plantation comprise of three sub-components: 

 

i. Multipurpose border trees - Multipurpose border trees like neem, pongamia, 

erythrina, alder or any other local trees of importance may be planted (8–10 m 

apart) on fences or higher ridges of the farm. These border trees may serve 

different purposes like wind brakes, green leaf manuring and composting, 

managing pests and diseases, etc. Shrubs like Gliricidia sp, Subabul (Leucania 

Leucocephela), Erythrina (Indian coral tree, Boga Modar or Korou Angangba), 

Dhaincha (Sesbania), perennial pigeon pea (Cajanus cajan), fodder plants and 

any other legumes can also be planted between the border trees.  

ii. Hedge rows - Leguminous hedge row species such as Tephrosia candida, 

Crotalaria sp, Flemingia sp, Cassia, Caliandra, Desmodium etc. should be 

planted on the boundaries and fences for isolating organic plots, to serve as 



biological fencing and above all to produce nutrient rich green leaf manure for 

organic crop production. To make hedges more attractive and meaningful to 

farmers, locally available fruit trees/ bushes can be inserted between N-fixing 

trees. 

iii. Diversity and Pesticidal value plants - Fodder, grasses etc. should be 

planted on the field bunds to get an additional income to the farmers and also 

to prevent bunds from breaching. To meet requirements of pest management 

few plants of pesticidal value such as (but not limited to) Custard apple, 

Adathoda vesica, Vitax negundo, Calotropis, Datura alba, Ipomea (Besharam) 

curry leaf, Nigella, Solanum nigrum, Nerium indicum, Asparagus etc may also 

be included 

 

 
Photo-  Diversified habitat of an organic farm 

 

4.2.1 Hedge row /alley cropping  

Growing leguminous hedge row species on the boundaries not only protect the field 

from outside contaminations but also serves as good source of plant nutrients and 

feed for cattle. Some important leguminous species suitable for hedge row are 

Cajanus cajan, Crotolaria tetragona, Desmodium rensonii, Flemingia macrophylla, 

Indigofera tinctoria and Tephrosia candida, C. tetragona can add as high as 50 q fresh 

leaves / ha /year. On average, the pruning of N fixing hedgerow species can add 20 - 

80; 3 –14 and 8 - 38 kg N, P and K / ha / year, respectively. Addition of leaf biomass 

from hedge row species improves the fertility status of the soil and lower the soil acidity 

remarkably from its initial level. C tetragona green biomass contains 3.38 % N, 0.46 



% P and 1.51 % potassium. The pruning of these species can also be used for 

mulching, which will help in conserving moisture and on decomposition supply 

nutrients to the plants.  

 

In alley cropping arable crops are grown in alleys formed by the trees or shrubs mostly 

leguminous, to hasten the soil fertility. This ensures use of green leaf manures for the 

intensity crops during the pruning of the trees. Perennial pigeonpea, Leucaena 

leucocephala are commonly used species in alley cropping. The height of the tree is 

maintained by pruning to avoid excessive shedding. This type of cropping is also 

practiced in agroforestry systems and plantation crops for maintaining soil fertility.  

 

 
Photo – Organic field with Gliricida plantation all around and showing use of 

biological mulch between crop rows 

 

4.3 Development of farm facilities  

Reserve 3-5% of farm space for utilities, such as space for cattle shed, vermicompost 

bed, NADEP/ compost tank, Vermiwash/ compost tea unit etc. 5-7 trees (as mentioned 

above) should be planted only on this space, as all utility infrastructure need shade. 

Neem should be the invariable part of these trees. Irrigation well, water pumping 

infrastructure etc can also be in this utility area.  

 

The cattle shed, compost yard, storehouse and office could be at a comparatively 

higher elevation than the cropped area to prevent water logging. This will also help to 

utilize cattle shed washings to lower ridge cropped area, fishery, etc.  



 

For a 5 acre (2 ha) farm with 2 cropping sequence or long duration annual crops like 

ginger and turmeric, there will be annual requirement of about 5.0 tons of 

vermicompost, 10-12 tons of NADEP or any other compost, 3000 lit of liquid manure 

(Jivamrit), 500-700 lit of panchgavya, 200-500 lit of cow urine and vermiwash or 

compost tea from the farm resources. To meet the above requirement following 

infrastructure need to be created: 

i. Vermicompost beds – 10-12 beds of about 2.5 x 1mt size 

ii. NADEP/ compost tanks – 2-4 tanks (capable of producing 10-12 tons of 

compost) 

iii. Vermiwash units – 50-100 lit capacity per 3 months cycle 

iv. Urine collection tanks – to store 200-300 lit 

v. Liquid manure (Jivamrit) tanks – Four-five nos of 200 lit tank  

vi. Panchagavya tanks – One no of 200 lit capacity 

vii. Additional tanks/ drums – for preparation of botanicals  

 

Depending upon the crops to be taken the quantity requirement of composts and other 

inputs may vary. The above requirements are just indicative of infrastructure needed 

for conversion for field crops and vegetables. Quantity and capacity of infrastructure 

can be reduced or increased depending upon the area to be brought under organic. 

 

Design of a 2 ha Organic Farm  

 
AZ= Water pond 2x2 mt for Azolla,  

Bot = Botanical pesticide preparation,  

BM = Manure pits,  

CW &HC = Space for cattle,  

VC, Vermicompost shed,  



W= Weed/crop residue collection for preparation of material for compost/ vermicompost 

 
4.4 Assessment of soil health  

For assessment of soil health and identify deficiencies, if any, here is a need that soil 

samples are collected from different parts of the farm and from different plots. Samples 

from similar fields be clubbed into one and made a composite sample. In cases where 

plots are having different types of soil, then draw composite samples separately and 

send for soil testing. Based upon the soil test ascertain the soil health status and plan 

for nutrient compensation from organic and mineral sources.  

 

4.5 Building up of soil health and soil organic carbon 

For sustainable productivity and management of soil health it is essential that it is 

essential that adequate quantity of biomass is returned to the soil in the form of 

compost or as surface mulch. Practicing organic farmers generally maintain a biomass 

pass book wherein detailed account is kept about the season-wise biomass produced 

and removed from the field and amount of biomass replenished in different forms.  

 

Biomass replenishment is done by adopting various practices such as:  

i. Growing of green manure crops and incorporation of biomass in soil at tender 

stages of growth. Green manuring should be repeated at least once in three 

years. 

ii. Intercropping with legumes is also an ideal option followed by incorporation of 

entire legume biomass into the soil 



iii. Growing trap and cover crops either as intercrops or as border crops all along 

the boundary of each plot for diversity creation and biomass is returned to the 

soil by incorporation 

iv. Gradual reduction in chemical fertilizers and compensating the deficit through 

organic manures and other organic inputs such as fermented cattle urine 

vermiwash, protein hydrolysates and other commercially approved organic 

growth promoters 

v. Thick mulching of surface with dry biomass after sowing/ planting and 

drenching the biomass with liquid manure. 

 

4.6 Transition from mono-cropping to diversified cropping 

As organic management is largely based on muti-cropping of different crops it is 

essential that advance planning is done to gradually shift the farming operations from 

mono-cropping to diversified cropping system. Efforts should also be made that even 

within the same crop instead of one variety two-three varieties are sown.  To facilitate 

continuous harvesting of biologically fixed nitrogen, at least 30% space in cropping 

area should be provided to legume crops and trap crops. In plantations/ orchards 

increase the spaces between rows and between plant by pruning and canopy 

management and grow legume cover crops in interspaces followed by mowing of their 

biomass in the soil. 

 

4.7 Choice of crops and varieties  

i. Location specific varieties well adapted to the local climatic conditions need to 

be selected for organic production. The seeds and planting materials should 

be organic. In case if organic seed is not available then conventionally grown 

seed/ planting material can be used but without any chemical treatment 

ii. Crops/varieties should be resistant to prevailing pests and diseases.  

iii. Crop rotation including legumes and other green manuring to be practiced. 

Cover crops, catch crops and mulching should be done for conserving soil 

fertility and reduce soil loss in hills.  

iv. Seeds which are healthy clean and having high germination percentage from 

authentic source should be selected.  

v. Seed treatment should be done by using Cowdung, Neem seed powder 

coating, Bio-fertilizers (Azospirillium, Azotobacter, Phosphorus Solubilising 

Bacteria) etc.  

vi. In cases of problem soils showing fungal and bacterial disease problems, 

seeds can also be treated with Trichoderma viride and Pseudomonas 

fluorescens. 

vii. In extreme cases seeds can also be treated with organically acceptable 

chemicals (see Annexure II) 

viii. Use of genetically engineered seeds, pollen, transgenic plants or planting 

materials is prohibited 



ix. Efficient rice and maize based cropping system including vegetable, legume, 

oilseeds etc., for organic production system in North Eastern Region of India 

may be adopted.  

 

4.8 Nutrient Management 

Important strategies for Nutrient planning include: 

i. Soil testing for all macro, micro and secondary nutrients along with pH, EC and 

organic carbon  

ii. Identify deficiencies for specific crops for particular nutrients.  

iii. Adjust soil pH if needed.  

iv. Calculate nutrient credits from on-farm practices (intercrops, cover crops, green 

manures, biomass mulching etc.) and determine the shortfalls 

v. Plan for replenishment of depleted soil nutrient reserves.  

vi. Once soil quality is restored, and nutrient and pH levels are near optimum, 

organic fertilizer inputs can be reduced. The farmer then adjusts annual inputs 

to:  

• Replenish nutrients removed in harvest.  

• Meet nutrient demands of heavy-feeders.  

• Maintain soil life, active organic matter and humus and soil quality.  

• Avoid building up nutrient excesses.  

vii. Application of manures in multiple doses using multi nutrient choices and dual 

feeding approach through soil and through foliar feeding ensures higher 

productivity. 

viii. Bio-fertilizers like Azolla, Azospirillium, Azotobacter, Rhizobium culture, PSB, 

etc. should be used in appropriate quantities  

ix. Saw dust from untreated wood, calcified seaweed, limestone, gypsum, chalk, 

magnesium rock and rock phosphate can be used.  

x. For foliar feeding and growth enrichment through irrigation vermiwash and 

liquid manures can be used  

xi. In cases of micronutrient deficiency, the required quantity of micronutrient 

mineral should be incorporated into the compost and used as basal manure.  

 

4.8.1 Calculating requirement of nutrient inputs  

Organic farming philosophy promotes the concept of “Feed the Soil” instead feeding 

the plants. It is generally believed that well fed organic soil is capable of meeting the 

entire nutrient requirement of the crop. Therefore strategies like, multiple cropping, 

legume intercropping, crop rotation with legumes, maintaining the fertility of the soil 

and keeping the soil covered with biomass mulch for soil protection and moisture 

conservation are very important and contribute significantly to nutrient management.  

 

While calculating the needs, first calculate approximate quantity of nitrogen added by 

these soil building practices and determine the gap which need to be compensated by 

external means. E.g. one cycle of legume green manuring can add 25-30 kg nitrogen 



with other nutrients and adequate quantity of biomass for soil microbial functions. 

Similarly biomass used as mulch can also add 5-6 kg of nutrients against every ton of 

biomass added. Intercropping of legume help fields to accumulate 20 kg nitrogen. 

Once you are ready with these calculation then proceed as follows:  

i. As biomass based nutrients are balanced mix of all nutrients combining N, P, 

K and other secondary and micro nutrients, therefore while calculating need 

consider only Nitrogen as indicator element. This will meet the requirement. 

ii. In cases where there is proven deficiency through soil test reports, other 

deficient nutrients (such as P, K or secondary or micro nutrients) need to be 

integrated.  

iii. Micronutrient deficiencies are usually overcome within 3-4 years; thereafter 

micronutrient application will not be necessary. P and K supplementation 

through rock phosphate, bone meal, wood ash and sulphate of potash can be 

done as per crop demand and soil test report. 

iv. In micronutrients generally it is boron, zinc and in some cases iron and 

molybdenum which have been noted as deficient in Indian soils. In such cases 

these micronutrient elements need to be added through composting. 

Recommended dose of micronutrient is integrated with the biomass during 

composting process or mixed with mature compost prior to application. 

v. In intensively cultivated areas, although sulphur has also been found to be 

deficient in about 35-40% of soils, but under organic management where 

nutrients are managed through biomass and organic manures, sulphur 

deficiency is not common and can be overcome in just 2-3 years without any 

correction. In highly deficient soils gypsum can be used as sulphur source. 

vi. Depending upon the crop, nutrients need to be provided in single basal dose or 

in multiple doses at different stages of growth.  

vii. To keep the biological activity of the soil at high level and to ensure quick 

degradation of biomass applied as mulch, liquid manures (such as Jivamrit) 

also need to be applied 2-3 times without any reference to the quantity of inputs 

being used. 

viii. For foliar feeding, bio-stimulants/ growth promoters (such as vermiwash, 

panchagavya, protein hydrolysate, biodigester liquid etc) should be mixed with 

plant protection prophylactics for multiple effects. 

ix. In tune with the spirit of organic farming all out efforts must be made to meet 

the nutrient requirements from on-farm or on-farm made inputs. Only in case of 

non-availability, off-farm organically acceptable inputs should be used as 

supplementary source. 

x. Developing an organic management purely on off-farm inputs is not advisable 

as it will neither be environment friendly nor sustainable and profitable. 

xi. Combination of multiple inputs, applied in multiples doses both through soil and 

foliage should be preferred over single or two inputs or only basal applications. 

 

4.8.2 Some important nutrient inputs 

Organic manures for basal application 



i. Farm Yard Manure (cattle dung manure) 

ii. Ghanjivamrit 

iii. Compost made with crop residue, agro waste and cattle dung 

iv. Fortified manures such as Phosphate rich Organic manure, Bio-organic 

manure, potash or micronutrient fortified compost 

v. Press mud compost and fruit/ vegetable processing waste compost 

vi. Fermented chicken manure 

vii. Fish manure 

viii. Chicken feather manure 

ix. Concentrated manure such as deoiled cales, meals, neem cake, cator cake, 

soybean meal etc 

 

Plant growth promoting liquid manures 

i. Fermented cattle urine to be used after dilution in a ratio of 1:20 to 1:50 

ii. Jivamrit 

iii. Panchgavya 

iv. Matka khad 

v. Vermiwash 

vi. Fermented/ hydrolysed fish meal 

vii. Protein hydrolysates 

 

4.8.3 Application methodologies for nutrient inputs 

i. Depending upon crop requirement calculate the needs and develop 

combinations 

ii. Instead of depending upon one source, multi-source strategy is beneficial. 

FYM, compost, vermicompost, de-oiled cakes, neem cake, chicken manure, 

horse/ pig manure are ideal sources. All such sources should be well 

decomposed and free from the risks of weed seeds. As the raw material for 

such composts is from different sources, it is advisable to compost them 

aerobically where temperature reaches to 65-70oC for about a week. This rise 

in temperature effectively kills all weed seeds and pathogens/ insect pest eggs, 

pupa and live caterpillars. 

iii. As majority of the NER soils are acidic in nature and are deficient in 

phosphorus, use of lime/ dolomite and rock phosphate should be considered  

iv. In case of crops requiring high potash input adequate quantity of wood ash or 

sulphate of potash can be used. 

v. Depending upon crop requirement work out the individual raw material need 

(such as FYM/ compost + chicken manure + neem cake + rock phosphate + 

lime etc) and mix them with some quantity of water 

vi. Mix 1-2 kg of N and P biofertilizer in this mixture and allow to mature/ incubate 

of 24-48 hrs by making a heap and covered with a tarpaulin or plastic. 

vii. Use this compost, meal and mineral mixture as basal dose in the soil at the 

time of sowing or planting 



viii. After sowing/ planting mulch the surface of the field with dry biomass and spray 

liquid manure/ jivamrit.  

ix. Liquid manure/ Jivamrit can also be applied along with irrigation water or spread 

into the field during rains. This will help in maintenance of high biological activity 

in the soil and faster degradation of biomass used as mulch. 

x. Prepare soil feeding stimulants/ foliar feeding solutions (such as fermented 

cattle urine, Panchgavya, vermiwash, protein hydrolysates etc) and use them 

in single or two doses @ 200 lit/ acre along with irrigation water. In crops 

requiring high vegetative growth such foliar feeding solutions can also be used 

as foliar spray. 200 litre of such solution is sufficient to cover one acre per 

application. 

 

4.9 Pest Management 

Pest and disease management in organic agriculture requires an integrated approach 

combining following strategies: 

i. Use of resistant varieties 

ii. Diversified plant stand to provide habitat for sustenance of different life forms 

playing crucial role in biological control  

iii. Management and maintenance of biological diversity on boundary, on bunds 

and in the fields  

iv. Maintenance of soil pH and high soil biological activity 

v. Balanced and steady supply of nutrients from organic sources 

vi. Protection and augmentation of beneficial insects 

vii. Preventive methods using cultural, physical and mechanical means 

viii. Use of biological pest control agents such as biopesticides 

ix. Curative steps using botanical extracts and organically acceptable chemical 

solutions as last resort 

x. General approach in organic agriculture in pest management should be to deal 

with the causes of a problem rather than treating the symptoms. Majority of the 

cultural, physical and biological approaches integrated into organic pest 

management have been drawn from widely documented IPM strategies. 

 

4.9.1 Preventive Measures 

Some important preventive crop protection measures are as follow:  

 

4.9.1.1 Cultural strategies 

a. Selection of local climate adapted resistant varieties  

b. Healthy and disease-free seed and planting material  

c. Ensuring timely sowing with optimum planting density and population, allowing 

adequate sunlight filtration and aeration 

d. Adoption of crop rotation, intercrops, alley cropping, multi-tier cropping 

practices. Mono cropping is not acceptable in organic farming and generally 

discouraged 



e. Balanced nutrient management and addressing secondary or micronutrient 

deficiency 

f. Maintenance of soil health and biological activity through timely incorporation 

of organic manures and use of liquid manures for time to time microbial 

enrichment 

g. Timely weed management 

h. Moisture management and use of efficient irrigation systems.  

i. Adopt timely sanitation measures and removal of infected plant parts.  

j. Integration of legume cover crops and mulching of their biomass along with 

some other crop residue and weed residue keeps soil biologically active 

 

4.9.1.2 Ecological strategies 

i. Ensure natural habitat and survival conditions for natural pest enemies such as 

parasitoids, predators and pathogens 

ii. Do not uproot weed plants those are growing naturally like Tridax procumbens, 

Ageratum sp., Alternanthera sp. which act as a nectar  source for natural 

enemies 

iii. Ensure biodiversity to promote and enhance population of pest predators and 

parasitoids. Important predators are, coccinellids, earwigs, spiders, ants, 

carabid beetles, reduviid bugs, mirids, chrysopids etc. 

iv. Raising flowering plants / compatible cash crops along the border by arranging 

shorter plants towards main crop and taller plants towards the border to attract 

natural enemies as well as to avoid immigrating pest population.  

v. Release and protect beneficial insects such as pest predators and parasitoids 

like ladybird beetle, hover fly, green lacewing, spiders, predatory mites, Bracon 

hebetor, Trichogramma, long horned grasshoppers, Chrysoperla, earwigs, etc. 

vi. Using Pheromone traps, yellow and blue sticky traps and installation of light 

traps 

vii. Grow small flower plants like anise, coriander, carrot, mustard, sunflower, cow 

pea and also marigold along with trees of diverse types on the border and also 

on bunds, as intercrops and in tree basins as multifunctional isles to attract 

natural enemies 

viii. Grow marigold on border or in between the crops  to suppress nematode 

population especially  of Meloidogyne incognita.  

ix. Keep on monitoring pest defender ratio and if it exceeds 2:1, then adopt 

curative control measures using botanicals and organically acceptable 

chemicals. 

 

4.9.1.3 Biological Strategies  

Spiders, insect predators, parasitoids and insect pathogens are present in nature and 

are playing major role in maintaining the pest population in undisturbed ecosystems. 

The potentiality of such system can be harvested for maintaining the pest population 

below economic injury level. Natural enemies are highly specific and safe to non-target 



species. Once established they survive in nature till the pest is prevalent and are self-

perpetuating in nature.  

 

Biological control alternatives comprising of pest predators, beneficial insects, 

parasites of eggs, larvae and adults and fungal, bacterial and viral pathogens have 

been described in detail as essential components of integrated pest management 

(IPM). Integrated Pest Management (IPM) strategies with the exclusion of synthetic 

chemical pesticides, hormones and growth regulators are the foundation of organic 

pest management strategies and are applied in the same way as described for 

conventional systems.  

 

4.9.2 Biopesticides 

With the growing knowledge on microbial science numerous insect pest pathogens 

and microbial antagonists have been identified for use in biological management of 

pests and diseases.  

 

Important commercially available biopesticides are being listed here: 

 

Biopesticides and their target pests 

S. 

No. 

Biopesticides Effective in control of diseases/ insects 

1. Bacillus 

thuringiensis (Bt)  

Brad spectrum bacterial insecticide widely used for 

control of various pests. Different varieties of Bt are 

available for control of specific target pests:  

 

Bt kurstaki (Bt-k) – For management of tent 

caterpillars, gypsy moth, cabbage looper, tomato 

hornworm, leaf eating caterpillars on trees, shrubs, 

vegetables, cocoa pod borer, oil palm bag worm, 

cashew shoot tip caterpillar, leaf and blossom webber 

and apple and nut borer.  

 

Application methodology - Bt-k to be applied when 

caterpillars are in their 1st and 2nd instars and still 

small. Bt-k needs to be ingested by the insect, to have 

killing effect.  

 

Bt san diego (Bt-sd) and Bt trenebrionis (Bt-t)- 

Effective against Colorado potato beetle. Can also be 

used to control of elm leaf beetle and effective for use 

in potatoes, egg plant, tomatoes and elms.  

 



Method of application - Bt-sd and Bt-t should be 

applied to the young larval stages.  

2. Trichoderma viride 

and  Trichoderma 

harzianum 

Effective rots and wilt caused by, caused by Fusarium, 

Rhizoctonia, Pythium, and Sclerotium forming 

pathogens such as Sclerotinia & Sclerotium. Also 

effective against rots caused by Pellicularia rolfsii, 

Pellicularia filamentosa and Macrophomina phaseoli 

 

Method of application – As seed treatment and soil 

treatment mixed with compost. In seedling beds and 

pots can be used for soil drench 

2. Paecilomyces 

lilacinus 

Effective against plant parasitic nematodes such as  

Meloidogyne spp. (root knot nematodes); Radopholus 

similis (burrowing nematode); Heterodera spp. and 

Globodera spp. (cyst nematodes); Pratylenchus spp. 

(root lesion nematodes); Rotylenchulus reniformis 

(Reniform nematode); Nacobbus spp. (false root knot 

nematodes)  

 

Recommended for crops 

Eggplant, Potato, Chilli, Tomatoes, Cucumbers, 

Flowers, Orchards, Vineyards, Ornamentals in 

greenhouses, lawns, nurseries and landscape.  

 

Method of application - Soil treatment 

3. Metarhizium 

anisopliae 

Effective bio-insecticide and widely used 

against  termites, thrips, ticks, beetles, root weevils, 

flies, gnats, plant hoppers, Japanese beetle, black 

vine weevil spittlebug and white grubs etc 

 

Method of application - Foliar spray and Soil 

treatment 

4. Beauveria 

bassiana 

Effective against various species of thrips, beetles 

and aphids, glasshouse whitefly, larvae of colorado 

beetle and also several species of leaf-gnawing pests 

 

Method of application - Foliar Spray 

5. Verticillium lecanii Helps in management of various species 

of phytophages especially aphids, mealy bugs, thrips, 

mites and nematodes 

 

Method of application - Foliar spray 

http://en.wikipedia.org/wiki/Termite
http://en.wikipedia.org/wiki/Thrips


6. Bacillus subtilis Effective in management of diseases caused by  

Fusarium, Rhizoctonia, Alternaria, and Aspergillus 

that attack root systems. Wilts, crown rot, root rot and 

other seed borne diseases caused by the fungi 

Fusarium, Aspergillus, Pythium, and Rhizoctonia are 

also controlled. 

 

Method of application - Seed treatment 

7. Pseudomonas 

fluorescens 

Effective against Pythium spp., Phytophthora spp., 

Rhizoctonia solani, Fusarium sp, Botrytis cinerea, 

Sclerotium sp., Sclerotinia spp. etc 

Some strains are also useful for the management of 

bacterial pathogens such as Ralstonia solanacearum, 

Erwinia caratavora as well as nematodes like Root 

knot nematodes, Cyst nematodes, Citrus nematodes 

and banana nematode. 

 

Method of application - Seed treatment and soil 

treatment 

 Hirsutella 

thompsonii  

 

Widely used for control of various types of mites. 

Effective against carmine spider mite- T. 

cinnabarinus, G.melonella, Tetranychu surticae, two 

spotted spider mite –Eriophyidae spp., citrus rustmite- 

Phyllocoptruta oleivora, eriophyid mites, apple 

maggot flies, Rhagoletis pomonella etc. major pest of 

fruits trees- coconut; citrus; pomegranate; litchi; apple, 

vegetables like- brinjal, okra, tomato, cucurbits, chilli, 

cotton, tea and roses. Also used for control of 

eriophyid mites, coconut eriophyid mite and citrus mite 

 

Method of application – Foliar spray and soil 

application  

8 Nuclear 

Polyhedrosis Virus 

Helicoverpa sp or Spodoptera sp  

 

Method of application - Foliar sprays 

 Steinernema 

carpocapsae 

(Entomopathogenic 

nematode) 

Effective against caterpillar and beetle pests; such as 

webworms, cutworms, armyworms, girdlers, some 

weevils, and wood-borers.  

 Heterorhabditis sp.  

 

Effective against white grubs (scarabs), cutworms, 

black vine weevils, flea beetles, corn root worms, 

citrus root weevils  

 



 

 

 

4.9.3 Curative solutions as last resort 

Pest management strategies in organic farming are largely diversity and biological 

control drive. These strategies coupled with cultural and ecological approaches 

including augmentation of biocontrol agents in the form of beneficial insects can 

effectively manage pest problems below economic threshold level (ETL). 

 

Use of biocontrol agents and biopesticides is second best strategy to manage pest. 

Only in cases where growers are unable to manage the pests, curate approaches 

using plant extracts, natural and botanical oils and organically acceptable chemicals 

be used. Over the years many plant based formulations have been developed by 

various research institutions and farmer organizations. Practicing organic farmers 

have also developed many such formulations which are effectively managing the pests 

and are being used by the farmers. 

 

Some of the widely popular formulations, their methods of preparation and application 

methodology are listed here: 

 

Type of control 

agent 

Method of preparation Diseases/ pests 

controlled 

Indigenous formulation for seed treatment 

Bijamrit Take 5 kg of fresh cow dung in a 
cloth bag and suspend in a drum 
filled with 20 litres of water. Leave 
aside for 12 hours. In another 
container suspend 50 gm lime in 1 
Litre of Water and leave it for 12 
hours 

Next day, squeeze the contents of 
cloth bag 3-4 times to ensure that all 
the extract is collected in water. Add 
handful of undisturbed soil collected 
from the bund to the dung extract. 
Add 5 lit cow urine and lime water 
and stir it well. 

Bijamrita is ready for use. Soak the 
seeds in this solution for 5-10 
minutes, dry in shade and sow within 
4-6 hours. In case of legume seeds, 
dip them for a minute and spread for 
drying. 

 

 

Effective against many 

seed and soil borne 

diseases 

 



For Disease Management 

A. Plant based botanical formulations 

Onion and garlic 

bulb extract 

Grind 50 gm onion bulbs and 50 gm 

of garlic cloves in 500ml water, keep 

overnight. Stir with few drops of 

liquid soap. Squeeze filter and use it 

as stock solution. Dilute one part of 

this suspension with 9 parts of water 

and use as spray  

Alternaria, 

Anthracnose, 

Fusarium wilt, Fungal 

leaf blight, Black spots, 

blights, fruit rots, 

mildews 

Aloe and Vitex 

extract 

Soak 5 kg of Vitex leaves in 

sufficient amount of water and boil 

for 30 minutes, cool and filter. Add 2 

litres of Aloe vera juice and stir with 

50 ml liquid soap. Dilute it with 50 lit 

of water and spray 

Bacterial and fungal 

diseases, army worm, 

hairy leaf caterpillar, 

rice leaf roller, rice 

stem borer, semi-

looper 

Fermented 

marigold extract 

Crush 500 – 1000 gm of flowering 

marigold plant leaves in 3-4 litres of 

water. Leave to stand for 5-10 days. 

Stir occasionally and strain. Dilute 

filtrate with water at a ratio of 1:20 

and spray with some liquid soap 

Blights and leaf spots, 

berry diseases  

Garlic-clove and 

cinnamon (GCC) 

extract 

Grind and crush 500 gm garlic, 200 

gm clove and 200 gm cinnamon 

bark in 2 litre of vegetable/ mineral 

oil. Keep overnight and squeeze out 

the extract. Allow settling the solid 

particles and filtering through muslin 

cloth. While continuously stirring mix 

200 ml of liquid soap/ soap nut 

extract. Mix with 200 lit water and 

spray. 

 

It can also be used for drenching the 

seed beds  

Most of the foliar fungal 

and bacterial diseases 

can be effectively 

controlled. 

 

 

 

 

 

 

Pythium and 

Rhizoctonia rot 

Cinnamon and 

rosemary oil 

Mix 100 ml of each oil in 5 liters of 

water along with 100 ml liquid soap. 

Mix thoroughly and use as foliar 

spray 

Most of the foliar fungal 

and bacterial diseases 

can be effectively 

controlled. 

B. Organically acceptable chemical solutions 

Copper spray 

(Bordeaux mixture) 

Mix 3½ tbsp of copper sulphate, 10 

tbsp of hydrated lime and 4 litres of 

water in a plastic bucket. Stir using a 

wooden stick. 

Anthracnose, bacterial 

blight, bacterial wilt, 

black spot, downy 

mildew, late blight, 



 

Use only plastic container. Stir to 

prevent clogging. Spray only on dry 

sunny days, preferably early 

morning 

powdery mildew, rust 

and many other 

disease causing 

pathogens.  

Baking soda Mix 1 tbsp of baking soda and 1 tbsp 

of dormant oil or vegetable oil. Add 

4 litres of water and stir well. Add ½ 

tbsp of liquid soap. Stir well 

Powdery mildew, 

black spot, 

other fungal diseases 

Elemental sulphur/ 

wettable sulphur 

Dust 25 kg elemental sulphur per ha 

with the help of fine duster or use 2 

kg wettable sulphur/ ha for foliar 

spray 

Anthracnose, bacterial 

blight, bacterial wilt, 

black spot, downy 

mildew, late blight 

powdery mildew, rust 

and many other 

disease causing 

pathogens  

Lime sulphur Mix 192 gm elemental sulphur and 

86 gm quick lime in 1 litre of water. 

Boil for about an hour. Intermittently 

keep on adding hot water to 

compensate the evaporation loss. 

Cool and use as foliar spray by 

diluting in a proportion of 1:16 or 

1:32 depending upon pathogen and 

plant. Adding a tablespoon full of 

liquid soap per 15 lit of water 

increases its efficiency. 

Large numbers of 

fungal and bacterial 

diseases 

   

For Insect pest management 

C. Plant based botanical solutions 

Soap spray Potassium based soft soap solution is 

simplest and reasonably effective in 

early stages of infestation. 

It can be used as prophylactic 

 

Mix 2-3 tablespoons of liquid soap into 

4 litre of water with 1 cup of cooking 

oil, to make stock solution. Use 1.5 to 

2ml of this stock solution in one litre of 

water for spray 

Ants, leaf hoppers, 

mealy bugs, psyllids, 

scales, spider mites, 

thrips, whiteflies and 

some plant diseases 



Neem seed 

kernal extract 

(NSKE) 

Grind 1 kg decorticated neem seed 

kernals and suspend in 10 lit of water, 

add 500 gm soap nut powder and 

keep on stirring. Keep the suspension 

overnight and filter. Dilute with 10 lit 

water and use as foliar spray 

Aphids, beetles, 

grasshoppers, grubs, 

Japanese beetles, leaf 

hoppers, locusts, plant 

hoppers, scales, 

snails, thrips, weevils, 

whiteflies 

Neem oil  Add 30 ml of neem oil into 1 litre of 

water mixed with 10-12 ml of liquid 

soap. Mix thoroughly and spray. Keep 

on shaking the solution during 

application to ensure that oil is not 

separated from water 

Flea beetles, gall 

midge, leaf hoppers 

Neem leaf extract Grind 1 - 2 kg fresh neem leaves to 

paste. Mix with 2-4 litres of water. 

Cover the mouth of the container and 

leave it as such for 3-4 days. Filter to 

get clear extract. Dilute 1 litre of this 

neem leaf extract with 9 litres of water. 

Add 100 ml of liquid soap. Stir well 

and spray. 

Aphids, Colarado 

potato beetles, 

grasshoppers, grubs, 

Japanese beetles, 

leafhoppers, locusts, 

plant hoppers, scales, 

snails, thrips, weevils, 

whiteflies 

Garlic extract Finely chop/ grind 100 g garlic in 500 

ml mineral oil and leave for a day and 

then filter. Add 10 ml soap, mix well 

and dilute to 10 litres with water. Keep 

on shaking while spraying to prevent 

oil from separating. 

Leaf hoppers, imported 

cabbage worm, squash 

bugs, white flies 

Garlic-Chilli-extract  

 

Garlic bulbs and green chilli (30g each) 

ground separately in a grinder with little 

water. Grinded material is soaked in 

water overnight separately and the 

extract squeezed using muslin cloth, both 

extracts are mixed and the volume is 

made up to 1litre to obtain 3 per cent 

concentration.  

Helicoverpa armigera 

(fruit borer), Spodoptera 

litura (leaf eating 

caterpillar), Leucinodes 

orbonalis (Brinjal fruit & 

shoot borer), Amsacta 

albistriga (red headed 

hairy caterpillar)  

 

Ginger, garlic and 

chilly extract 

Soak 50 g peeled garlic overnight in 

10 ml mineral oil. Mix garlic oil with 25 

gm green chillies and 25 gm ginger. 

Grind with 50 ml water. Dilute to 3 

litres, filter and add 20-25 ml soap 

before spraying. 

Aphids, army worm, 

cotton bollworm, 

caterpillars, corn 

earworm, fruit borers, 

leaf miners, shoot 

borers, thrips, tomato 

fruit worm, whiteflies 



Fermented 

botanical spray  

Cow dung (6kg), cow urine (6lit), 

Calotropis (Calotropis gigantea) leaves 

(5kg), Vitex (Vitex negundo) leaves 

(5kg), Neem leaves (5kg), Adhatoda 

(Adathoda vasica) leaves (5kg), and 

Pongamia (Pongamia pinnata) leaves 

(5kg).  

Mix all the above materials in a plastic 

barrel of 200L and small quantity of soil 

below the tree is added. The whole 

mixture is stirred daily for four weeks. The 

mixture is filtered  through a double  20 

layered muslin cloth. The filtered extract 

is diluted and sprayed 

Leucinodes orbonalis 

(Brinjal fruit and shoot 

borer), Pod borers of 

pulses, Tobacco 

caterpillar (Spodoptera 

litura)  

Adathoda vesica 

leaf extract  

Leaves (1kg) of Adhatoda are ground and 

mixed with 10liter  water and kept 

undisturbed for 24h and then filtered 

through a muslin cloth and sprayed.  

Defoliators and Sucking 

pests  

Datura plant 

extract  

1 kg leaves and 1 kg pods of Datura are 

dried and powdered by pounding. This 

powder is soaked in 40litre water and 

kept for 24h and then filtered through a 

muslin cloth and sprayed.  

Tea mosquito bug, 

Thrips, Jassids, Aphids  

Ekka(Calotropis) 

leaf extract  

5 kg Ekka leaves are sun dried and 

powdered by pounding and the powder 

obtained is soaked in 50litre water and 

kept for 24h then filtered through a 

muslin cloth and sprayed.  

 

Termites 

Lantana leaf 

powder  

Lantana branches with leaves and 

immature fruits (5kg) are chopped and 

dried. The dried material is grinded to 

prepare powder and the powder is mixed 

with 100 litre water and sprayed.  

Aphids 

Lantana leaf 

extract  

Lantana leaves (1kg) are chopped and 

ground with little water and filtered. This 

filtrate was diluted in 30 litre of water and 

sprayed.  

Beetles, Leaf miners, 

Defoliators  

Mixed leaves 

extract  

Cow urine (10 lit), Custard apple 

(Annona squamosa) leaves (2kg) 

Papaya leaves (2kg), Pomegranate 

leaves (2kg), Guava leaves (2kg), Neem 

leaves (2kg), Pongamia leaves (2kg), 

and a Copper container of 20 L capacity.  

All above leaves were crushed and 10 lit 

of cow urine is added. The above mixture 

is boiled till the mixture became half of the 

Defoliators like 

Spodoptera litura, semi 

loopers 



initial. The boiled leaves are kept for 24h 

without disturbing. The leaves are then 

squeezed and the extract is collected 

separately and filtered. The extract is 

diluted @ 2-2.5 lit in 50 lit water and 

sprayed.  

Five leaf extract 

 

Calotropis (Calotropis gigantea) (1kg), 

Neem (1kg), Adhatoda (1kg), Vitex (1kg) 

and Ipomea (1 kg). All above plant leaves 

are grounded and transferred to a plastic 

drum in 15 litre water, 1 litre cow urine, 

and 50gm asafoetida is added. The 

mouth of the plastic drum is tightly tied 

with a cloth. This mixture should be mixed 

well daily and used after a week after 

filtration.  

Defoliators, Fruit borers, 

Sucking pests like Aphids 

and White flies 

Nilgiri leaf extract,  

Nigeria 

(Eucalyptus 

globules) leaf 

extract  

 

Boil tender leaves of eucalyptus (1kg in 2 

litre water) for one hour in low flame. Filter 

next day and dilute with 20 lit water and 

spray.  

Jassids, Aphids, Scales 

Multiple plants leaf 

extract  

Cow dung (15kg), Cow urine (5L), 

Calotropis (3kg), Parthenium (3kg), 

Lantana (3kg), Datura (3kg), Pongamia 

oil cake (2kg), Neem seed kernel extract 

(1L), Jaggery (1kg), Ash (1kg). All above 

materials were chopped and  filled in 

plastic drum with 200 L water. All 

ingredients were stirred well and the drum 

mouth is closed with a lid and allowed to 

ferment for one week. After a week the 

whole mixture was filtered. The filtered 

liquid was used either as foliar spray as 

as soil drenching through irrigation water 

@ 200 lit/ha.  

Majority of pests and 

diseases can be 

controlled 

Ant oil spray Mix 2 tbsp dish washing soap, 2 tbsp 

vegetable oil, 2 tbsp salt and few 

drops of vinegar into 4 litres of water. 

Ants 

Horticultural oil  Generally 2-3% of horticultural oil 

spray is used. For 2% suspension mix 

20 ml horticultural oil and 10 ml liquid 

soap in one litre of water. Mix 

vigorously to obtain emulsion and 

spray. For 3% suspension use 30 ml 

oil with 15 ml liquid soap. 

Aphids, thrips and 

caterpillars 



Citronella oil 

spray 

Mix 200 ml of steam distilled citronella 

oil and 200 ml soap nut extract in 600 

ml of cottonseed oil. Use 5ml of this 

suspension in 1 lit of water for spray 

Flying and sucking 

insects such as aphids, 

thrips, white fly etc 

Super strong 

botanical 

pesticide (SSBP) 

In 650 ml of cotton seed oil add 100 

ml neem oil, 100 ml castor oil, 100 ml 

karanj oil, 1 ml steam distilled nirgundi 

(Vitex) oil and keep on stirring for 30 

minutes. Use 1-2 ml of this stock 

solution along with one teaspoon 

liquid soap in one litre of water and 

use as foliar spray. First spray must 

be done before the egg laying time of 

insects 

Effectively controls 

majority of insect 

pests, including borers 

D. Organically acceptable chemical solutions 

Ammonia spray Mix one part of ammonia with 7 parts 

of water. Add some liquid soap and 

spray 

Aphids, flea beetles, 

scales, thrips and 

whiteflies 
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Some Traditional Pest Management Practices of NER, Please CLICK here 

 


