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Introduction 

Cashew (Anacardium occidentale) is an important horticultural crop in India, contributing to 

foreign exchange. In India, cashew is mainly cultivated along the coastal region of India. The 

important cashew growing states are Maharashtra, Karnataka, Kerala, Goa along the west 

coast and Andhra Pradesh, Odisha, Tamil Nadu, Puduchery and West Bengal along the east 

coast. It is also grown in other non-traditional areas such as Bastar region of Chhattisgarh and 

Kolar (Plains) regions of Karnataka, Gujarat, Jharkhand and in NEH region. The total area 

under cashew cultivation in India during 2016-17 is 10.41 lakh ha with a production of 7.79 

lakh tones and average productivity of 745.6 kg ha-1. The productivity of cashew in India is 

only 745 kg ha-1 in the year 2014. Of the several factors associated with low productivity, 

poor soil fertility and lack of adequate care are the major factor limiting production. Being a 

hardy, fast growing drought tolerant tree, cashew is predominantly cultivated as a rainfed 

crop in soils of low fertility and highly degraded lateritic hillocks. In traditional farming, the 

cashew trees seldom receive nutrients and water. Continuous non application of fertilisers 

and manures lead to multi-nutrient deficiencies in soil. The experimental studies shows that 

cashew respond very well to fertiliser application. 

 

Soil characteristics of cashew growing areas in India 

The soil survey studies conducted at predominant cashew growing areas revealed depletion of 

soil nutrients due to non replenishment of nutrient removal by the cashew trees. Organic 

carbon rated as low in 2.7% samples in Puttur, Karnataka, in 20.0% samples in Vengurla, 

Maharashtra, 81.4% samples in Bhubaneswar and 92.9% samples in Bapatla. Available 

nitrogen was recorded as low in 94.3% samples in Puttur, 37.1% samples in Vengurla, 94.3% 

samples in Bhubaneswar and 75.7% samples in Bapatla. Cashew orchards in Pilicode, Kerala 

were found to be high in organic carbon and available nitrogen. The percent samples rated as 

low in available potassium was 65.7% in Puttur, 41.4% in Vengurla, 58.6% in Bhubaneswar, 

22.9% in Bapatla and 17.1% in Pilicode. The soils were deficient in available phosphorus. 
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The soils were also deficient in calcium and magnesium. The micronutrients such as iron 

and manganese were sufficient. However the soils were generally deficient in zinc (22.9 to 

57.14% samples in different regions) and copper (8.57 to 32.9% samples in different 

regions). These results indicate growing nutrient deficiencies in soils under cashew 

cultivation along west coast and east coast. Under such situation, soil test based nutrient 

management can not only improve the growth and productivity of cashew, but also arrest soil 

degradation. 

 

Nutrient management in cashew 

Like any other crops and organism, cashew too requires additional nutrient inputs for 

producing potential yield.  Being a perennial tree crop, cashew removes considerable amount 

of nutrients from soil. A 30 year old cashew tree removes 2.847 kg N, 0.75 kg P2O5 and 

1.265 kg K2O. If the continuous removal by cashew tree is not balanced by application of 

manures and fertilisers, the yield and quality of produce will be affected, apart from 

deterioration of soil health. The response to nutrient application varies from location to 

location, based on initial soil nutrient status and management practices followed. Integrated 

use of organic manure, inorganic fertilisers and micronutrients provide sustainable yield 

while maintaining soil health. 

 

Management of soil acidity 

Cashew growing soils are generally acidic. Under high acidic soil conditions, nutrients such 

as phosphorus, calcium, magnesium, boron and molybdenum become unavailable, and 

nutrients such as iron, manganese and aluminium increase to toxic levels to affect plant 

growth. For correcting soil acidity, liming is to be undertaken with lime, dolomite or other 

liming materials. Testing of soil for pH will give an idea of soil acidity. However, for finding 

out lime requirement special test are to be carried out, which can be done in any soil testing 

laboratory. Liming based on soil test is to be done while establishing plantation and 

periodically based on soil test. Lime may be applied any time of the year, however, to 

increase the efficiency, lime is to be applied immediately after cessation of heavy rains since 

moisture is essential for lime-soil reaction. For new plantations, apply lime 2-3 months before 

planting. For established plantations, once in 3-5 years will be sufficient. The ground liming 

materials can be either incorporated into the soil or be broadcasted as per the lime 

requirement. The top-dressed lime gets leached into the soil with rainfall. Incorporation of 
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liming materials gives faster results. The time of application is April – May before the onset 

of monsoon. 

 

Manuring 

Since the cashew growing soils are deficient in organic matter, application of 10-15 kg 

farmyard manure or compost per grownup tree is recommended. This has to be undertaken in 

August-September, during the receding periods of monsoon. This can be applied in the 

circular trench along with the application of fertilizer discussed below. 

 

In the absence of FYM, green manuring can be adopted as an alternative. Green manure 

crops such as glyricidia, sesbania and sunhemp can be grown along boundaries and in 

between two rows of cashew. Application of green manure increase organic matter content in 

soil. It also improves soil structure and help to reduce runoff and soil erosion. Wherever 

available the poultry manure can be used in place of FYM by applying at the rate of 10 kg per 

tree per year.  

 

Management of major nutrients 

The general nutrient recommendation for various cashew growing regions is presented in 

Table 1. These fertiliser doses are to be adjusted based on the soil test results, age of the plant 

and spacing followed. The recommendation is for normal spacing. In high density planting 

system of cashew, the fertilizer recommended is reasonable up to 80-100 per cent canopy 

coverage which is normally achieved during the initial 6-8 years after planting. After certain 

stage of the crop, reduction in recommended doses of fertilizers per plant may be necessary 

due to the nutrient build up in soil contributed from the decomposing cashew biomass fall 

out. It again re-iterates the need for soil test based site specific nutrient management. 
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Table 1 Recommended dose of fertilizers to cashew in different states 

 

State Nutrient dose for mature cashew plantations (5th year of 

planting) (g/tree/year) 

N P2O5 K2O 

Kerala 500 

750 

125 

325 

125 

750 

Karnataka 500 

750 

250 

125 

250 

125 

Tamil Nadu 500 200 300 

Andhra Pradesh 500 

1000 

125 

125 

125 

125 

Maharashtra 1000 250 250 

Odisha 500 250 250 

West Bengal 1000 250 250 

 

Time and methods of application 

Fertiliser is to be applied after cessation of heavy rains and after weeding and clearing the 

base of individual trees. The key to enhance fertilizer use efficiency is to synchronize the 

time of fertilizer application with the growth need of the crop and period of high root activity. 

Flushing and early flowering phase (September to December) is the period of increased root 

activity aiding enhanced absorption of nutrients from soil. Therefore effort should be made to 

coincide the fertiliser application with this phase. During flushing phase there is heavy 

internal demand for nutrients as the tree is entering re-productive phase. Hence proper 

fertiliser application is essential during this growth phase. Preferably the fertilizers to cashew 

are to be applied in two split doses; one at the onset of the monsoon and the second during 

the post-monsoon period, ensuring adequate soil moisture availability. If only single 

application is possible due to labour constraint or other reasons, then this can be done during 

post monsoon period when sufficient soil moisture is available. Circular trenches of 25 cm 

deep and 15 cm wide are opened at distance of 0.5, 0.75, 1, 1.5 m away from trunk during 1st, 

2nd, 3rd and 4th year after planting and onwards respectively in laterite soils in heavy rainfall 

areas in west coast. In loamy soils of low rainfall east coast fertiliser can be applied in 50 cm 

circular strips. The trench should be closed immediately after the application of fertilizers and 
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green leaves can be spread as mulch. During 1st, 2nd, 3rd, 4th and 5th year of planting 1/5th, 

2/5th, 3/5th, 4/5th and full quantity of recommended dose is to be applied. 

 

Management of micronutrients 

Among 17 essential nutrients, the nutrients that are required by plant in small quantities are 

called as micronutrients. These include iron, manganese, zinc, copper, boron and 

molybdenum. The functions of these nutrients in cashew are summarised below (Table 2). 

 

Table 2. Micronutrients and their role in plants 

Micronutrient Role in plant 

Iron It plays a major role in synthesis of chlorophyll and photosynthetic activity 

within the plant and plays major role in nitrogen assimilation. 

Manganese Manganese play role in chlorophyll synthesis, and are important in 

functioning of many enzymes in plants. 

Zinc Zinc is required for protein synthesis and for the formation of growth 

regulating compounds in plants. 

Copper It is important in chlorophyll formation. It is also a component of different 

enzymes in plant. 

Boron In plants B is required for cell division and elongation. It plays a major 

role in flower and seed production and hence directly related to yield. 

Molybdenum Important in protein synthesis. 
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The widespread occurrence of micro nutrient deficiencies in cashew growing areas is to be 

tackled by adequate supplemental application of micro nutrient fertilisers either through soil 

application or foliar spray. 

 

Micronutrient fertilisers 

Commonly used micronutrient fertilisers are listed below in Table 3; however, the list is not 

exhaustive. 

 

Table 3. Micronutrient fertilisers 

Micronutrient Source Content (%) 

Iron Ferrous suphate heptahydrate 20 

 Fe-EDTA 12 

Manganese Manganese sulphate 30.5 

 Mn-EDTA 5-12 

 Manganese chloride 17 

Zinc Zn-EDTA 12 

 Zinc sulphate monohydrate 33 

 Zinc suphate heptahydrate 21 

Copper Copper sulphate penthydrate 24 

 Copper sulphate monohydrate 35 

Boron Borax 10.5 

 Boric acid 17 

 Di-sodium octaborate tetrahydrate 20 

 Solubor (for foliar application) 19 

Molybdenum Ammonium molybdate 52 

 Sodium molybdate 39 

 

Rate and method of application 

Foliar application 

Table 4 illustrates the recommended rates of micronutrient fertilisers for cashew. A grown up 

cashew tree requires about 5 litre of spray solution. The foliar spray is to be carried out at 

start of flushing, panicle initiation and fruit setting stages. 
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Table 4. Rate of micronutrient for foliar application 

Nutrient Fertilizer to be used Rate (g/litre) 

Iron Ferrous sulphate 5 

Manganese Manganese sulphate 5 

Zinc Zinc sulphate hepta hydrate 5 

Boron Boric acid 1 

  Solubor 1 

  Borax 1 

Molybdenum Ammonium molybdate 1 

Copper Copper sulphate penta hydrate 1 

 

 

 

Soil application of micronutrients 

The general rates for soil application of micronutrients are available. The rate is 5 kg/ha for 

Zn, 2 kg/ha for B,  and 1 kg/ha for Cu, 2.5 kg/ha for Mn and 0.5 kg/ha for Mo. This rate is as 

per nutrient basis, and while applying this has to be converted on fertiliser basis, based on the 

micronutrient fertilise to be used by the farmer. It is better to provide the micronutrient by 

including canopy coverage area in calculation.  At any cost excess application of 

micronutrients to soil should not be done as it will adversely affect other nutrients, crop 

growth and yield. Soil application is only required once in two years. Since the quantity of 

micronutrient to be given per tree is very small, it is better to mix it with sand while applying. 

Precautions in micronutrient soil application in soil. 
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- Apply only once in 2 years. 

- Zinc fertilisers should not be applied along with phosphatic fertilisers. 

- Apply only if deficiency is detected in soil testing and apply just the recommended dose. 

 

Manuring and fertilisation in high density planting systems 

Under high density planting the rate of fertilisers are to be adjusted based on the number of 

trees per unit area. For some regions, specific fertiliser recommendations are available for 

high density planting. For tree density of 400 plants/ha, 75:25:25 kg N, P2O5 and K2O per ha 

per year is recommended. 

 

Nutrient management under organic farming in cashew 

Soil fertility and nutrient supply are one of the important factors deciding yield. It is reported 

that only 20% of the cultivated area under cashew receives the nutrient application. Although 

cashew plantations are reported to produce 1.38 to 5.20 t ha-1 of cashew leaf litter biomass 

with reported composting efficiency of 65%, these are not adequately recycled in cashew 

plantations. The leaf litter are removed to facilitate picking of nuts during harvest season. 

During other periods these may be burned or composted. However, the prepared composts 

are applied to other crops such as arecanut, coconut etc. These practices year after year lead 

to depletion of soil nutrients. Chemical fertilisers though easier way to increase growth and 

yield, nowadays there is more preference for organic cashew by some of the consumers. 

Also, there is also growing concern of increasing cost of fertilisers due to government 

policies and environmental concerns.  

 

Software and Mobile App for aiding the growers in nutrient management in cashew 

One of the major constraints in realizing the potential yield in cashew is the limited attention 

given by growers on nutrient management in cashew. The application of the right quantity of 

required fertilizer at the right time is vital for the judicious management of resources and for 

achieving the maximum benefit and income. Due to the wide variability in field conditions, 

and availability and choice of fertilisers, the farmers cannot correctly determine the right 

quantity of fertiliser to be applied and they may have to depend on scientists and extension 

personnel to get information on the correct doses. For empowering the farmers to take 

informed decision by themselves, a software and a mobile App for nutrient management in 

cashew was prepared under the project funded by RKVY-RAFTAAR at ICAR-Directorate of 

Cashew Research, Puttur.  



47 
 

ICAR-DCR Training manual on “Cashew Production and Post Harvest Technologies”     10-14 Feb 2020 

 

Software on Cashew nutrient manager 

This software is available in both English and Kannada. It is available on the ICAR-DCR 

website for calculating fertilizer requirement, lime requirement, foliar application of major 

and micronutrients. The deficiency symptoms of major and micronutrients commonly 

observed in the field also included in the software. The farmers can click on the images and 

understand the symptoms and find out the options to correct the deficiency. The software also 

lets the farmers download the soil health card issued by ICAR-DCR, Puttur. The link to the 

software is https://cashew.icar.gov.in/soil 

 

 

 

The use of fertilizer calculator module  

 The user needs to provide the no. of trees in the plantation. Or this will be automatically 

calculated if the user gives spacing followed in the plantation and total area. 

 The full recommended dose is required from 5th year onwards under normal density 

planting and from 3rd year onwards under high-density planting. Columns are provided to 

enter this information in the software. 

 There are options to calculate fertilizer if the user follows the high-density planting either 

with general fertilizer recommendation or special recommendation of fertilizer. 

 If soil test reports are available, this information can be added. Based on soil nutrient 

status, the fertilizer rate will be adjusted automatically. 

 The user can choose the rate of fertilizer recommended for his/her area in the state from 

the drop down menu. 

https://cashew.icar.gov.in/soil
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 The type of fertilizer can be selected as per farmers' choice, or even a new fertilizer can 

be used in the calculation, providing the percentage content of nutrients, which will be 

available on the fertilizer bag. 

 The user can generate the report with information on fertilizer rate per tree basis and the 

quantity required for the plantation. 

The use of lime calculator module  

To calculate the lime requirement, the user has to get the soil tested for Lime requirement and 

use the lime calculator.  The user has to enter the information such as pH value (obtained 

after testing the soil for lime requirement), the radius of the tree canopy, the liming material 

available for use, and the no. of trees per unit area or spacing.  

 

The use of foliar nutrition calculator module  

For calculating, the user has to enter the following information. 

 Choose the nutrient to be applied as a foliar spray 

 Enter information on no. of trees or spacing & area in the plantation 

 Provide the age of tree and capacity of the tank being used for spraying/mixing 

fertilizer.  

 Mobile App on cashew nutrient manager 

The mobile app version of the software on the cashew nutrient manager was developed. The 

App has got bilingual functionality (English and Kannada). The app can be downloaded from 

the Google play store at 

https://play.google.com/store/apps/details?id=com.icarcashew.dcr_cashewnutrientmanager 

 

   

https://play.google.com/store/apps/details?id=com.icarcashew.dcr_cashewnutrientmanager
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Conclusions 

Like any other crops, nutrient management is important in cashew also. The studies have 

indicated the potential to increase yield by nutrient application in cashew. Being primarily 

grown in lateritic acidic landscapes of low fertility, liming and nutrient application found to 

significantly improve the net farm income.  
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