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Preface 
Cashew is an increasingly important export crop in a number of countries in Africa, Asia and Latin 
America and Benin is one of the five biggest producers of raw cashew nut in Africa. With the 
progression of global warming, cashew’s importance as a crop will only grow, as it is far less 
adversely affected by unreliable rainfalls than other annual crops and a number of perennial crops, 
such as cocoa and coffee.  

The government of the Republic of Benin has implemented new initiatives to increase not only 
cashew production but also the cashew nut quality that the global market demands. For this to 
succeed, substantial cashew knowledge and technologies must be developed and disseminated by 
researchers and extension staff to ensure that Beninese cashew remains competitive in the 
international markets. It should be noted that, at present, the majority of farmed cashew trees in 
Benin come from unselected planting materials, which lead to variable yield and nut quality.  

With financial support from the African Cashew Initiative (ACi, now ComCashew) and 
TechnoServe Benin, the Institut National des Recherches Agricoles du Bénin (INRAB) has 
identified several elite mother trees that will be used to establish the first cashew germplasm bank, 
to run genetic trials, to develop scion orchards and – most importantly – to be multiplied and 
distributed to farmers for direct planting. The awareness of commercial multiplication of cashew 
through vegetative propagation in Benin is not entirely new, but the practice requires fine-tuning 
to become more efficient. It is from this understanding that these guidelines have been prepared.  

These guidelines cover all stages of raising cashew seedlings, nursery management, and 
procedures to be used in the multiplication of the planting materials including softwood grafting 
and chip budding. Further, the book highlights some of the technical mistakes common to cashew 
nurseries in Benin. This book is intended to be a useful reference for researchers, technicians, 
lecturers, students, cashew growers, nursery operators, extension staff and other stakeholders.  
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1 Introduction 
Cashew nurseries are established in order to produce high quality planting materials in the form of 
seedlings or vegetatively propagated seedlings, which are the two types of planting materials used 
in cashew. Seeds are also divided into three categories, namely normal seeds (from trees with 
unknown characteristics), clonal seeds (from selected improved planting materials) and polyclonal 
seeds (from special orchards designed for seed production). Cashew trees raised from seeds as 
opposed to seedlings do not always inherit the parents’ characteristics and show considerable 
variation in yield, nut quality, growth trajectory and resistance to pests and diseases.  

Vegetatively propagated materials are produced by a number of different methods, including 
grafting, budding, air layering, ground layering, cuttings and tissue culture. Air layering, ground 
layering and cuttings are effective methods, but have not been commercialized worldwide as they 
generally are inefficient for multiplications, are time-consuming and have high mortality rates 
when transplanted to the field. Tissue culture is also yet to be commercialized worldwide, but trials 
are ongoing in Tanzania and Ivory Coast, with some early successes in embryo culture in the 
former. 

Off-spring of vegetative propagation are genetically very similar to their parents, if not identical, 
and will retain the parents’ characteristics, including yield potential and nut quality as well as a 
uniform and predictable harvested produce. This is particularly important where the produce or 
product needs to meet certain standards with regards to size, shape, color or other characteristics 
before it can be marketed.  
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2 Cashew nurseries 
A cashew nursery is a small piece of land used for raising planting materials from seeds or 
vegetative parts of the cashew trees, before the planting materials are transplanted in the permanent 
fields. Although seeds can be planted directly in the field, their survival rates are not predictable – 
as the seed’s growth depends on rainfall and available moisture in the soil – compared seedlings, 
which can grow even with a limited amount of moisture in the soil. The advantages of a cashew 
nursery are as follows: 

• It is economical in terms of planning, time saving, labor and space; 
• It is easy to control growth rates and the hardening of the seedlings; 
• Seedlings are selected and sorted by growth vigor when they germinate and grow 

uniformly; 
• It is easy to regulate moisture requirements, nutrients and light intensity for proper growth;  
• It is easy to control diseases and insect-pests in case of outbreaks; and 
• It is easy to use high technology, like micro-jet irrigation systems, which facilitates labor 

cost savings and greater water use efficiency. 
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3 Location of a nursery  
When selecting a site for the establishment of a cashew nursery, it is important to ensure that the 
following conditions are in place: 

• There should be a reliable source of water, such as rivers, swamps, lakes, dams, boreholes 
or piped water; 

• The water to be used in the cashew nursery must not be overly saline (i.e. less than 1,400 
ppm salt) or contain toxic or other contaminant substances (i.e. water acceptable for 
agricultural farming activities according to the Food and Agriculture Organization (FAO) 
standards (FAO, 1985)); 

• The sited land must be relatively level, well-drained and free of water logging; and 
• It must be located in a secure area, with demand for cashew seedlings and accessible by 

road throughout the year as cashew seedlings are typically transported during the rainy 
season.  

Figure 1: Water sources 

  
a. River b. Swamp 
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c. Lake d. Dam 

Source: Babakathy; XX 



 

 12 

 

4 How to construct a cashew nursery  
Cashew seedlings are sensitive to harsh weather conditions, such as very high or very low 
temperatures. In order to reduce the temperature to the required level, it can be necessary to use 
shade nets to reduce the light intensity to between 50% and 70%. These shade nets are typically 
available in the market in a variety of colors (black, green, brown, grey, blue etc.) and are usually 
made out of nylon. The structure holding the nets can be permanent or temporary and they can be 
made of metal or wood. The shade net structures can be placed at different heights, but they must 
allow nursery workers to comfortably walk through while attending to the seedlings. 

The structure of the shade net can vary with common types including single sloping, flat roofs, 
gables and semi-arch tunnels roofs (Figures 2a, 2b, 2c and 2d). The height of single slope roofs 
can be around 2m on the short side and 2.5m on the long side (Figure 2d). The dimensions of the 
gable shade net range between 3m and 5m in height with a width between 8m and 10 m, but smaller 
ones can also be used for smaller batches of seedlings to be produced (Figure 2c). The height of 
the semi-arch or tunnel shade net depends on the size of the shade net, but the most common is 
around 4 m (Figure 2a).  

It is highly recommended to have a water reservoir, an overhead water tank and – where possible 
–  a water bowser at the nursery to ensure a constant water supply to the nursery without disruptions 
in case of power cuts or problems with the water supply system (Figures 3a and 3b).  

The number of seedlings that can be accommodated in a shade net depends on the size of polythene 
pots used. For example, the semi-arch shade net can accommodate about 28,000 seedlings in 0.5-
liter polythene pots when properly arranged (Figure 2d).  

Figure 2: Types of shade net roofs 

  
a. Single b. Flat 



 

 13 

 

  
c. Gable d. Semi-arch 

Source: Amazon; XX; Hildan Safety; XX 

Figure 3: Water reservoir 

 

 
a. Overhead water tank b. Water bowser 

Source: XX 
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5 Common polythene pots used in cashew  
There are many types of polythene pots used in forestry and agriculture, but the most common 
ones used in cashew nurseries are black polythene pots. These are generally available to buy in the 
market as black polythene lay flat tubing (Figure 4a). The lay flat tubing can be cut to the required 
lengths using a variety of tools, including scissors, paper cutters or special cutting machine (Figure 
4b). The recommended length for use in cashew nurseries is 20 cm (Figure 4d).  

The polythene pots can be opened on one or both side. If the polythene pots are open one side, 
then the bottom of the polythene pots should be punched to allow water to drain freely during 
irrigation (Figure 4e). This is to prevent seedling death due to waterlogging, which causes the roots 
to rot (Figures 5a-5h). Holes of different sizes and shape should be punched using machine tools 
or any other sharp object that can create a permanent hole (Figure 4e).  

The polythene pots in the market vary in thickness and size. The minimum preferred thickness of 
the polythene pots is 250 µm. For cashew, the recommended polythene pot sizes are half a liter 
(0.5 kg), one liter (1 kg) and 2 liters (2 kg), all with a height of 20 cm (Figures 6a and 6b). The 
smaller polythene pots of 0.5 kg are more economical than large polythene pots of 2 kg if the 
seedlings are only to be held for about four months.  

Transparent polythene pots are not recommended in cashew because sunlight restricts root growth, 
root development and also encourages fungal growth (Figure 7).  

Figure 4: Black polythene lay flat tubing 

 

  

 

 
a. Polythene lay flat tubing with variable in width  
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b. Cutting machine according 

to the required height 
c. Small and medium pots d. Standard height 20cm 

 
 

 

e. Punched or perforated polythene pots open one side 

Source: IndiaMART; Transpack; Kite Packaging; Nursery and Garden Supplies; Lazada 

Figure 5: Dying seedlings due to water logging 

   
a.  b.  c.  
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d.  e.  f.  

  

g.  h.  

Source: XX 

Figure 6: The sizes of polythene pots used in a cashew nursery  

 

a. Appearance of pots when filled with soil  
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b. The dimensions of the polythene pots filled with soil & in lay-flat  

Source: XX 
Note: D = diameter; cm = centimeter 

Figure 7: Transparent polythene pots not recommended in cashew  

  
a.  b.  

Width=15c
 

Width=10cm 

D=7cm D=5cm 

Width=8cm 

D=10cm 
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c.  d.  

Source: XX 
Note: Fungal growth is visible in the pots 
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6 Preparation of potting substrate – the Bokashi  
6.1 Introduction 
There are various types of potting materials used in cashew nurseries, including artificial industrial 
substrates and natural soils. In cashew nut seedling production, a growing trend has been observed 
in countries like Brazil, Mozambique and Tanzania, where nursery managers transition from using 
traditional normal forest soils, or ones collected underneath cashew canopy shades, to more 
simplified, natural, nutrient-enriched, lighter and environmentally sustainable types of substrates. 
These substrates are made up of a combination of crop waste (including cashew nut shell waste 
compost, which is commercially produced using target decomposing lab-isolated fungus. It is 
readily available and cheap) and livestock manure or compost manure. 

Bokashi is a Japanese term meaning ‘fermented organic matter’ and is composed of the organic 
waste that takes up a considerable proportion of landfill space. Using Bokashi potting substrate 
effectively converts this waste material into rich organic fertilizer or substrate. It is easy to do, free 
of unpleasant odors, and environmentally friendly. It can be used in the following ways in cashew 
production: 

• a substrate to grow seeds or grafts; 
• a substitute for soil; and 
• fertilizer for cashew trees. 

6.2 Guide to preparing Bokashi 
Step 1: Defining the volume required 

• Determine the planting target and calculate Bokashi requirements taking into account 
losses that occur during each nursery process. 

 
A 50-kg bag of Bokashi material is generally sufficient to fill 500, 1 liter pots. 
 
Step 2: Ingredients  

The quantity of ingredients listed is the quantity required to fabricate a one 1 gunny sack of 
Bokashi, after fermentation is complete, and fill 500, 1 liter, pots. 
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Bokashi Ingredients 
 
Ingredient Quantity 

Saw dust  1 gunny sack 

Ground maize cob 1 gunny sack 

Animal manure 1 gunny sack 

Chopped grass 1 gunny sack 

Soured milk 1 Liter 

Yeast 20 grams 

Sugar 1 kilogram 

Water 30-50 Liters 
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Step 3: Fabrication 

Steps: 
 

1. Clear ground, bokashi needs to communicate with the soil. 
2. Mix maize cobs and saw dust. 
3. Mix animal manure and grass into a pile. 
4. In basin, mix: 20L water, yeast, and milk. Mix until homogeneous. 
5. Slowly add liquid from basin to pile while mixing. Mix until homogeneous. 
6. Add 20-30 more liters of water and mix until homogeneous. 
7. Create a mound and cover with plastic. 
8. Shovel soil around the edges of the tarp and step on the mound to remove air. 
9. Stick a wooden stake in the middle of the mound. 
10. After two days, remove plastic and turn the pile. 
11. Replace plastic, remove air, and replace stake. 
12. Turn pile every 2-6 weeks until the pile no longer generates heat. (check heat by 

removing stake in the morning before the sun heats the pile and feeling for heat). 
 
Bokashi is ready when no heat comes from the pile and it is a uniform substrate (no maize cob or 
grass is distinguishable).  
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Bokashi Fabrication 
 

1. Prepare ground 

 

5. Pour basin over pile while 
mixing. 

 

9. Wait two days 

 

2. Mix sawdust and maize cobs 

 

6. Add water and mix until 
homogeneous. 

 

10. Turn pile 

 

3. Mix manure and grass into pile 

 

7. Arrange and cover pile with a tarp 

 

11. Replace tarp and stake. Remove 
air. 

 

4. Mix milk, yeast, and water into 
basin 

 

8. Remove air and insert stake 

 

12. Turn the pile every two weeks 
until it’s ready. 
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7 Selecting cashew seeds for raising rootstocks, seed 
sowing and pre-germination 

In general, cashew seeds used for raising rootstock can be obtained from any cashew trees, 
provided they are of good quality and not diseased. Newly harvested seeds are optimal as they will 
germinate within 7 to 15 days, producing vigorous and uniform seedlings. These types of seeds 
can be sown directly into polythene pots (Figure 8).  

Cashew seeds that have been kept in store for six months or more must be pre-germinated in a 
special germination bed before transplanting into the polythene pots. Cashew seeds should not be 
kept for more than one year as germination is delayed and, depending on the weather conditions, 
can take up to 90 days.  

Figure 8: Seed sowing 

  
Source: XX 
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8 Pre-germination of cashew seeds  
Pre-germination is performed on cashew nut seeds that have been stored for more than six months 
as it helps to produce uniform seedlings and also avoids wasting polythene pots with seeds that 
will not germinate. 

In selecting cashew nut seeds for pre-germination, one should carry out a flotation test and 
eliminate seeds that float (Figure 9a). One should then select medium-size nuts of around 6.5 g to 
10 g. Non-floating jumbo cashew nuts can be planted directly into the 1 kg or 2 kg polythene pots 
or sown directly in the field. Pre-germinated jumbo nuts are not suitable for small polythene pots 
of 0.5 kg (0.5 liter) as the small diameter will restrict the emergence of seeds. 

Selected cashew nut seeds should be soaked for 24 hours and then sown with the scars facing 
upwards (in the same way as they hang on the tree) at a depth of 1 to 2 cm (Figure 9b). The sown 
seeds in the pre-germination bed should be covered with heavy mulch or two layers of gunny bags. 
Watering should be done twice a day, in the mornings and evenings.  

After seven days, one should lift the mulch or gunny bags daily to check for signs of radical 
emergence for freshly harvested seeds. In the case of seeds that have been stored for six months or 
more, one should initially wait twelve to fifteen days (Figure 9c).  

When the radical is about 2-3 cm long, one should prick out the germinating seeds one by one and 
transfer them into polythene pots, before watering the pots (Figures 9d, 9e and 9g). Seedlings are 
ready for grafting when the two bottom leaves are fully mature with their cotyledons still attached 
to the stem. This usually takes about 45 days, with optimal growth occurring when minimum 
temperatures are above 18oC and maximum temperature are below 40oC.  

Figure 9: Pre-germination and transferring to pots 

 
 

a. Floatation test b. Sow seeds in a prepared sandy soil seed bed 



 

 25 

 

  
c. Pre-germination sandy bed mulched by 

heavy grasses 
d. Prick singly germinating seeds 

  
e. Pricked germinating seeds f. Open a hole on a wet soil 

  
g. Transferring pricked germinating seeds to polythene pots 

Source: XX 
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9 Time required for raising cashew seedlings or 
grafted seedlings before field transplanting  

When cashew seeds are freshly harvested, they can germinate within 7 to 15 days. However, when 
they have been stored for more than one year, the germination period last over 45 days, depending 
on the storage conditions, such as storage room’s ventilation or air-conditioning and how they have 
been stacked in pallets of gunny bags. Cashew seeds must be stored when they are completely dry, 
with a moisture content of less than or equal to 10%.  

The minimum time required to grow a cashew seedling that is ready for transplanting ranges from 
45 days to four months (Figures 10a-10f) but this also depends on the temperatures. Low 
temperatures below 15oC delay germination while higher temperatures of 18oC to 30oC, which 
normally coincide with cashew harvesting season, accelerate germination. 

According to Ramadhan Bashiru (2013), the minimum time required to raise a seedling (i.e. from 
seed sowing to the stage when it has grown large enough for transplanting or grafting) is six weeks 
(42 days) to eight weeks (56 days), whereas the minimum time needed for raising a successfully 
grafted seedlings is 12 to 16 weeks (84 days to 112 days). In order to minimize the required time, 
all necessary requirements for the production of seedlings must be in place and there must be a 
skilled, committed and self-motivated supervisor of nursery activities.  

Figure 10: Duration taken by seed to fully grow 

  

3-4 weeks 

a. Seed sowing b. Seed germination  
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3-4 weeks 

c. Seedling ready for grafting or transplanting  

 
 

3-4 weeks 

d. Grafting to healing of grafted seedling e. Grafted seedlings ready for field 
transplanting  

Source: XX 
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10 Vegetative propagation   
In the main cashew growing countries in the world, there are two main methods of vegetative 
propagation that have been adopted, namely grafting and budding.  

Grafting is a method of vegetative propagation in which an artificial union is made between two 
plants. The union is made in such a way that they join together and eventually function as one 
plant. The first plant remains as the rootstock while the other plant donates the scion. A rootstock 
is a plant used to provide the root system for a grafted plant whereas a scion is a shoot or bud 
harvested from another plant to graft onto a rootstock. Grafting is a technique which uses a scion 
comprised of more than one eye or bud, whereas budding is a method of grafting using a scion 
which has a single eye or axillary bud.  

10.1 Why undertake grafting or budding  
Grafting and budding are done in order to reproduce a tree with the same quality and characteristics 
of the mother tree, in terms of morphological characteristics (e.g. canopy structure), yield, nut 
quality, and resistance to diseases and insect-pests. Grafted or budded cashew seedlings will flower 
in the year in which they are transplanted, whereas seedlings may take up to 3 years to flower.  

Grafting and budding can be used to change the canopy of the existing cashew tree through top-
working. Top-working is a practice used to upgrade or otherwise change the canopy of an 
unproductive cashew tree. In other words, it is a way of genetically converting established orchards 
without uprooting entire trees.  

10.2 Cashew scions  
The quality of the scions is one of the most important factors in determining the success of the 
grafted seedlings. Scions must be in the right physiological conditions to allow sprouting. There 
are two types of scions used in grafting. The first type are scions that are greenish-brown with 
dormant-swelling buds, which are slightly showing signs of bursting but not burst (Figure 11a). 
The second type of scions are those which are yellowish-brownish with a withered fruit twig 
(Figure 11b).  

Scion harvesting  

Scions are perishable materials that require good handling to ensure that they remain fresh from 
when they are harvested to when they are used. The following procedures are recommended for 
harvesting cashew scions. 
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Harvesting time  

Scions should be harvested early in the morning when the plant material is in a turgid condition, 
or late in the evening if scions are to be transported at night by a longer distance.  

Size or thickness  

The diameter of scions should be approximately similar to that of the rootstock to which it is going 
to be grafted. A scion should be cut from the outermost part of the mother tree using sharp secateurs 
or knives with leaves decapitated to their petioles.  

Protection against desiccation  

When scions are harvested, they should be wrapped in moist newspaper, wet cloth, wetted dry 
banana pseudo-stem leaves or any other material that can conserve moisture. They should then be 
kept in a wetted plastic bag, and stored in a cooler box or container (Figures 11c to 11h).  

Labelling  

The labelling of scions is necessary, particularly when more than one tree types are collected. Each 
separate bundle of scion should be carefully wrapped with a label and another label should be 
added at harvesting time (Figures 11c, 11d and 11f). The label should be clearly show the location 
and the tree numbers for easy identification when necessary.  

Pre-conditioning  

Cashew scions are abundant towards the end of the harvesting period when the cashew trees are 
preparing to enter their dormancy period. However, cashew scions can also be obtained even 
during the cashew flushing period through pre-conditioning.  

Pre-conditioning is carried out to stimulate growth in the terminal or axillary buds of the scion 
woods before they are grafted. It involves the decapitation of scion wood leaves to their petioles 
and leaving the scion on the mother tree for several weeks prior to grafting (Figures 12a and 12b). 
It helps to improve the quality of scions, particularly those that are still physiologically inactive. 
The problem with pre-conditioning is the variability of growth activities in different parts of the 
tree caused by: 

• Physiological processes among trees in the orchard or branches within the same tree; and 
• Differences in the phenological phase, especially where a number of cashew varieties are 

involved.  
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Figure 11: Scions and its packaging 

  

a. Greenish-brown b. Yellowish-brown 

  

c. Insert label before wrapping scion d. Tag additional label after wrapping 
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e. Scions wrap in a moist newspapers f. Scions wrapped in a wetted dry banana 
pseudostem stem leaves 

 

 

g. Put wrapped scion in cooler box h. Cooler box with scion ready for 
transportation 

Source: XX 
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Figure 12: Scion pre-conditioning 

  

a. Decapitated shoot (pre-conditioned) b. Ready to use pre-conditioned 
scion 

  Source: XX 

10.3 Grafting and budding  

Tools required  

Grafting requires special tools to be consistently successful. The most important tools are grafting 
knives, sharpening stones, parafilm or grafting tapes, and grafting cap and string (Figures 13a-
13d). Although some grafters use traditional tools, the success rates are low and sometimes they 
contaminate the cut surfaces.  

Figure 13: Vegetative propagation tools 

  
a. Grafting knives b. Sharpening stone 
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c. Sharp secateurs d. Parafilm 

Source: XX ; Amazon 

Procedure for tip grafting  

When tip grafting, one should use the following procedure: 

• Identify a fully-grown seedling that has two mature bottom leaves; 
• Cut off the rootstock at its soft part just above the leaves, leaving two or more bottom 

leaves (Figure 14a); 
• Split the cross-cut scion down at its center to make a 2 to 3 cm long neat cleft (Figures 

14b-14f); 
• Trim the basal end of the scion on one side and repeat on the other side to produce a smooth 

wedge shape or a sharp V-shape (Figures 14g-14l); 
• Slip the wedge-shaped scion into the cleft made in the rootstock, making sure the cambium 

tissue on both graft union components is in close contact over a maximum length (Figure 
14m); 

• Using a parafilm or a 1.5 cm wide polythene tape, bind the joint tightly in such a way that 
the cambia of the rootstock and scion are in close contact at least one side (Figures 14n-
14q);  

• Insert a grafting cap or overwrap the entire scion with grafting tape to protect it from 
desiccation (Figures 14r-14t) (condensing water vapor inside the grafting cap is an 
indication of a scion properly protected against desiccation); 

• Wrap the entire scion with parafilm or grafting tape and gradually release the grafting tape 
once the scion starts bursting (Figure 14w); 

• If polythene caps were used, they must be removed at this stage (Figure 14x). If parafilm 
was used it will decompose naturally (Figure 14y). If grafting tape was used, it should be 
removed before seedlings are taken to the field for transplanting (Figures 14z and 14aa); 
and 

• Remove all emerging suckers at and below graft union (Figure 14bb). 
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Figure 14: Tip grafting stages 

  
a. Mature seedling ready 

for grafting 
b. Cut the seedling above 

two leaves using sharp 
knife or secateur 

 
 

c. Cut seedling ready for V 
shape cleft opening 

d. Make cleft from the tip 
using sharp knife 
perpendicular to 2 
bottom leaves 
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e. Extend cleft to about 2-
3cm deep down  the 
rootstock 

f. Root stock cleft ready 
for inserting scion 

 

 
g. Selecting appropriate  scion 

  
h. make a wedge-shaped 

scion for tip grafting one 
side 

i. make a wedge shaped 
scion for tip grafting 
second side 

  
j. V-shaped scion left side k. V-shaped scion right 

side 
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l. V shaped scion ready for tip grafting 

  
m. Insert scion n. Parafilm for tying graft 

union 

  
o. Tie the graft union to 

bring cut surfaces into 
close contact 

p. Tie the graft union to 
bring cut surfaces into 
close contact 
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q. Tied seedling r. Grafting cap and string 

for tying 

  
s. Insert grafting cap t. Tie grafting cap 

  
u. Wrap entire scion with 

parafilm in the absence 
of caps 

v. Tie using grafting tape if 
parafilm not available 



 

 38 

 

  
w. Loosen tape when sign 

of scion burst 
x. Remove cap when sign 

of scion bursts 

  
y. Parafilm will dis-

intergrade over time 
z. Remove grafting tape on 

graft union before field 
transplanting 

 
 

aa. Successful grafted seedlings ready for transplanting 90-
120 days 
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bb. Emerging suckers to be removed 

Source: XX 

Factors determining the success of a grafting  

Timing of grafting  

Grafting can be done throughout the year, but the limiting factor is the availability of scions. Scions 
are available when the cashew trees are entering a state of dormancy. During the flushing and 
flowering period, such scions are not available but they can be activated through pre-conditioning. 
This is done by trimming leaves and cutting the tips off flushing cashew shoots: after this is done, 
the scions will be ready 10 days later.  

Grafting must be done when the rootstock and the scion from the donor tree are at the correct 
physiological phases. The seedling needs to be grafted when the two bottom leaves are fully 
matured, which is at least 45 days after sowing. Grafting can be done continuously or extended up 
to 90 days. After this point, softwood grafting will not be possible as the seedlings’ rootstalk will 
be too hard.  

Correct construction of the joint  

The scion must be chopped into a V-shape approximately 2.5 to 3cm (Figure 14i) and the cleft of 
the rootstock must be correctly cut to the same length (Figure 14f). Thereafter, the cambia region 
of the inserted scion must fully match the rootstock seedling on one side (Figure 14m).  

Protection against desiccation and infection  

Immediately after the grafting operation is completed, all cut surfaces to be joined must be firmly 
tied and wrapped with parafilm or grafting tape. The whole scion must then be protected from 
desiccation and fungal or bacterial infections by using a grafting cap or wrap made from grafting 
tape. Moisture condensation inside the polythene cap after grafting indicates that the scion has 
been properly tied. 
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Procedure for budding  

When budding, one should use the following procedure: 

• Select a seedling that is ready for budding, which is usually about 45 days or older (Figure 
15a); 

• Make a first cut of a slot for budding below the two bottom leaves and draw the knife 
downwards to a length of approximately 2.5 to 3 cm (half of the seedling stem) (Figure 
15a); 

• Make a second cut at an angle of about 20° to the vertical into the stem to make an acute 
lip and remove the chip (Figure 15c). The cut should be shaped like V-shape (Figure 15d); 

• A freshly harvested scion or a pre-cured scion is used to donate a scion chip (Figure 15e-
15g). A scion chip is obtained by cutting the bud wood with cuts similar to those made in 
the stock, then lifting the chip bud (Figure 15h) and placing it into the rootstock (Figures 
15i and 15j); 

• Tie or wrap the inserted bud quickly to avoid exposing the chip to drying weather. To do 
this, pass a parafilm around the seedling stem, trapping the end to firmly bind the chip, 
and then wrap the chip bud until the cut area above the bud has been completely covered 
(Figures 15k-15l). Finish with a half hitch over the upper part of the chip to give maximum 
pressure above and below the bud (Figure 15l). If the lip in the rootstock stem has been 
cut at a sufficient acute angle and the chip placed firmly into it, it should remain in position 
until tied (Figure 15j). This ensures that the cambium of stock and the chip bud (scion) are 
opposite one another;  

• Trim the tender part of the seedling to stop growth and activate the bud bursting out of 
both the rootstock and the tied scion (Figure 15m); 

• Make frequent checks and remove all sprouting shoots/suckers emerging, except the one 
from the budded chip. If grafting tapes was used to tie the inserted bud, it should be 
loosened if there are signs of the chip bud sprouting. This usually starts from the second 
week after the budding date. When the signs of bud sprouting or growth are evident, cut 
off the rootstock stem just above two lower leaves (Figure 15n); and 

• If a bud has failed, the rootstocks can be re-budded again. Seedlings that have been budded 
will take about 45 days to be ready for field transplanting (Figures 15o-15p).  
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Figure 15: Budding procedures 

  
a. Seedling ready for budding b. Cut a slot for budding 

below two bottom leaves 

  
c. Cut a dept of 3mm at 

around 200 
d. A slot where bud will be 

joined or inserted 

 
 

e. Chop the bud from above 
the leaf containing the eye 
bud 

f. Make a sharp cut below the 
leaf 
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g. Removing bud from the 

scion ready for use 
h. A bud ready for immediate 

use 

  
i. Fixing a bud of cut slot  on 

the seedling 
j. A bud placed of the slot of 

a seedling before tying 

  
k. Tie scion using parafilm 
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l. Fully wrapped scion bud 

 
 

m. Chop-off the tip of the 
budded seedling  

n. Cut off rootstock above 2 
lower leaves 

 

 

o. A well healed bud union p. Seedling takes 45 days 
from budding to field 
transplanting 

Source: XX 
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Factors determining the success of a budding  

Protection against desiccation  

Scions from which buds are obtained need to be protected by wrapping them in moist cloth or 
newspapers. The chip bud also needs to be budded immediately when it is separated from the scion 
to avoid loss of water.  

Construction of a correct joint  

For a correct joint, one should make a smooth cut on both the chip bud and the rootstock and place 
the cambia of both the chip bud and the rootstock in close contact. The cut surfaces should be large 
enough to provide adequate contact area for it to be tightly held together by tying.  

Other cares to be taken  

The budded seedlings need a lot of care for the bud union to heal quickly and properly. The 
seedling should be irrigated twice a day, in the mornings and evenings. The budded seedlings 
should also be observed for any outbreak of diseases and insect-pest attack. Diseases and insect-
pests must be controlled immediately when symptoms become visible. Budded seedlings have a 
tendency of developing sprouting shoots below the bud union and these should be removed on a 
daily basis as they will lead to bud failure.  
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11 Care of grafted or budded seedlings  
11.1 Arrangement of seedlings in shade nets  
The grafted seedlings should be aligned on a plastic sheet inside the shade nets, in separate lots 
containing equal number of pots. One should align the seedlings in one-meter wide lots, which can 
accommodate 10 polythene pots of 1kg (1 liter) (Figures 16a and 17). This facilitates a quick 
counting of the seedlings in the nursery and easy movement of nursery workers in the nursery 
while working (e.g. watering, weeding, disease and insect-pest control). The length of the seedling 
lot is variable as it depends on the available space and how the nursery shade nets are arranged 
(Figures 16b, 16c and 17). The space between seedling lots is about 0.5m while the main path at 
the middle of the shade net is about 0.9-1m, which will allow the easy movement of wheelbarrows 
(Figure 16c and 16d).  

11.2 Irrigating seedlings  
Grafted seedlings must be adequately watered every day, in the morning and/or in the evening, 
depending on the weather conditions. They should not be left to succumb to drought, as this may 
impair the graft union healing, nor excessively watered, which may lead to plant nutrients leaching 
into the pot mixture.  

11.3 Sprouting of grafted scions or budded chip at the nursery  
Grafted seedlings should be inspected for signs of sprouting after 14 to 21 days from the grafting 
date. When signs are evident, then the grafting cap and the over-wrap should be loosened to allow 
the leaves to grow out. The grafting cap and the over-wrap can then be completely removed when 
two leaves of the growing scion are fully expanded.  

Note that delayed loosening of over-wraps causes excessive pressure and friction on the opening 
buds, which encourages the growth of molds. When molds grow on the opening bud, it becomes 
difficult to notice the growth development of the scion and the scion may die.  

If grafting tape was used instead of parafilm, one should remove the joint tape within 6 to 8 weeks 
or when signs of constriction on the union start to set in. Successful growing graft during the early 
days does not mean that the graft union has healed perfectly as the entire process may take 4 to 6 
weeks. The parafilm, on the other hand, will naturally decompose and does not need to be removed.  

One should also take care to remove all the shoots growing on or below the graft union as they 
will suppress the growth of the grafted scion and do not possess the desirable qualities of the 
improved planting material.  
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For budded seedlings, one should chop the seedling stem just above the two bottom leaves to allow 
the proper growth of the emerging shoot from the bud. One should then reduce the shade intensity 
gradually a few days before transplanting to acclimatize the seedlings to the field conditions.  

Figure 16: Seed lots in the nursery 

  
a. One lot of polythene pots b. Distance from the shade nest to the 

line of seed lots 

  
c. Distance between seed lots d. Distance of middle path road 

Source: XX 

Figure 17: Seedling lots 

 

Source: XX 

Line of 10 pots 
50cm 

0.9-1m 
50cm 

50cm 

10 pots of 1kg 
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12 Transplanting grafted or budded seedlings  
The cashew seedlings cannot be transplanted bare-rooted as the roots are thick, brittle and fragile. 
The loss of roots, especially feeder roots, results in imbalances between roots and shoot systems, 
giving rise to increased vulnerability to moisture stress.  

One must ensure that all cashew seedlings leaving the nursery are strong enough to start growing 
quickly after transplanting by acclimatizing them. This is done by gradual increasing the light 
intensity from between 50% and 70% to 100% to minimize shock from changes in environmental 
conditions.  

Transport to the field or final planting site is an important task, but is often done carelessly, 
resulting in the loss of seedlings. One must avoid squashing the pots by using crates to transport 
the cashew seedlings and ensure the soil ball holding the roots is protected from breaking. The 
following figures present the proper way of transplanting grafted cashew seedlings.  

Figure 18: Demonstration of how to transplant cashew seedlings 

  
a. Marking hole size b. Digging hole 

  
c. Measuring knee height 

(approx 50cm) 
d. Cut opening bottom of the 

polythene pot 
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e. Cut polythene bag from 

the bottom upward 
f. Pull up the polythene bag 

without breaking soil ball 

  
g. Fill the hole around the 

soil ball  
h. Prepare a trough like 

structure around the plant 
Source: XX 
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13 Cashew nursery diseases  
There are a number of diseases that attack cashew seedlings at the nursery stage, including the 
following: 

• Damping off; 
• Leaf spot disease; 
• Cashew leaf and nut blight; 
• Powdery mildew disease; and 
• Anthracnose. 

13.1 Damping off  
Damping off disease is caused by fusarium sp., pythium sp., phytophthora palmivora Butler, 
cylindrocladium scoparium Morgan, selerotium rolfsii Sacc., and pythium ultimum Trow. The 
damping off disease can occur in all cashew nurseries globally and mainly infects young cashew 
seedlings. Young cashew seedlings in the nursery with poor drainage or container-raised young 
plants are very susceptible to this disease. Infected seedlings cease to grow and wither gradually, 
showing circular water-soaked stripes on the root collar. The roots sometimes rot completely, 
leading to logging of the plants (Figure 19). 

In order to control the disease, seed beds and potting materials for raising seedlings must be 
disinfected using fumigants. The nursery or the pots used to raise seedlings should be well drained 
to stop waterlogging. Seed beds can also be sprayed with carbendazim 50% WP (1 g/0.5-1 liter), 
chlorothalonil 75% WP (1 g/0.8-1 liter), carbendazim thiram zineb 80% WP (1 g/0.7-0.8 liter), or 
cymoxanil manacozeb 72% WP (1 g /0.5-1 liter).  

Figure 19: Damping off disease 

  

Source: XX 
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13.2 Leaf spot  
Leaf spot disease is caused by the fungi of pestalotia sp. The leaf spot affects the shoot tips and 
leaves of young seedlings in the nursery. The infected leaves will show either regular or irregular 
polygonal lesions or round lesions. These lesions mostly appear on the leaf tip and enlarge 
gradually and coalesce, expanding from the leaf tip downwards and spreading to more than half of 
the leaf, with masses of conidia appearing on both lower and upper sides of the leaves. The lesions 
are reddish brown and eventually coalesce into a larger black necrotic lesion, which is thin like 
paper and easy to break. The infected leaves turn gradually yellow before dropping, and the young 
plants in the nursery dry out slowly and die (Figure 20).  

The disease can be controlled by spraying infested young seedlings with the following fungicides: 
metalaxl mancozeb 58% WP (1 g/liter), chlorothalonil 75% WP (1 g/liter) or propamocarb 72.2% 
AS (1 ml/liter).  

Figure 20: Leaf spot at a nursery 

  

  
Source: XX 
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13.3 Cashew leaf and nut blight  
Cashew leaf and nut blight is caused by cryptosporiopsis sp. and affects tender leaves and young 
fruits. The infected leaves develop coniform lesions with black-brown or dark red margins, and 
the lesions containing conidia expand but limited by the leaf vein. If untreated, the lesions then 
enlarge gradually to coalesce to form a large patch of lesions, leading to the infected leaves drying 
out and dropping. The old lesions are thin like paper, silver-gray, fragile and, by the end, the leaves 
are filled with bullet-like holes. This disease can also infect young tender nuts, which will turn 
black rapidly and drop, leading to lower yields. If the infected nut matures, it will typically show 
black spots that have the color of asphalt and are slightly depressed. These lesions will usually 
spread to the apple at a later stage. Under favorable growing conditions, a growth of mass of white 
spores of this disease are usually found on the lesions of the infected nuts.  

The disease can be controlled by spraying the following fungicides: trifloxystrobin 10% SC (2-
4g/liter), difenaconazole WG (water dispersible granule 14 g/liter), picoxystrobin (10 ml /liter) 
and trifloxistrobin + tebuconazole (14 ml/liter). Disease control should commence when the first 
symptoms appear, particularly during fruiting season.  

Figure 21: Cashew leaf and nut blight 

  
Source: XX 

13.4 Powdery mildew disease  
The cashew powdery mildew disease (PMD) is caused by the fungus oidium anacardii Noack. The 
disease does not attack cashew seedlings or mature trees in West Africa, Asia or South America, 
but it causes substantial damages to seedlings and cashew trees in East Africa, where it can infect 
all tender tissues of the cashew seedlings or trees. A white powdery growth is formed on the 
infected tender leaves, tender fruits and young inflorescence (Figure 22). The lesions of the 
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infected parts turn from green to brown and, after 2 to 3 weeks, they shrink gradually, become dry 
and shed, leading to the drying out and drop of numerous leaves, flowers and tender fruits.  

PMD can easily be controlled using fungicides. Several fungicides including sulphur-based (which 
comes in the form of dust or wettable powders) and water-based organic fungicides have been 
recommended for the control of PMD in Tanzania. Water-based organic fungicides tend to be more 
effective in controlling PMD than sulphur. This is due to the fact that organic fungicides are semi-
systemic and thus are both curative and protective. Recommended organic fungicides for the 
control of PMD in Tanzania included triadimenol, hexaconazole and penconazole, which can be 
sprayed on the tree’s canopies using motorized blowers. The rate of application is 10 to 15 mls/liter 
of water per tree at an interval of 21 days or 28 days, depending on the severity of the disease. At 
the nursery, hand pumps are used to spray fungicides at a rate of 10 mls/liter of water.  

Figure 22: Powdery mildew disease 

  
a. PMD on young seedlings at a nursery  
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b. PMD on young tender leaves 

Source: XX 
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14 Cashew nursery insect-pests  
14.1 Helopeltis bug  
The cashew helopeltis bug (helopeltis anacardii Miller) is the most devastating insect-pest in 
cashew industry (Figure 23). The pests attack tender shoots and leaves on seedlings, young and 
mature cashew trees. It normally attacks the growing tips of the young seedlings, which causes it 
to dry out.  

However, it is easy to control them using various insecticides. The most popular insecticide is 
Lamdex (Lamda cyhalothrin), which is a non-systemic, photo-stable third-generation pyrethroid 
insecticide with contact and stomach action as well as repellent properties, resulting in rapid 
knockdown and long residual activity. Lamdex acts through direct contact with insects or ingestion 
and is applied at 5 mls per liter of water when there are symptoms of a pest attack.  

Figure 23: Helopeltis bug 

 

 

a. Young Helopeltis bug b. Adult Helopeltis bug 

 
 

c. Helopeltis attack growing tips d. Helopeltis attack young tree 
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e. Helopeltis attack inflorescence f. Helopeltis attack on young seedling 

Source: XX  

14.2 Cashew leaf miner   
Cashew leaf miner (Acrocercops syngramma Meyrick) is distributed in cashew plantations all over 
major cashew-producing countries (Figure 24). The adult females produce eggs on the upper 
epidermis of tender leaves and the larvae hatched from the eggs bore immediately into the leaf 
flesh for feeding. The infested tender leaves display twisted and curved markings. If left untreated, 
the larvae continue to feed on the leaf flesh and the markings gradually enlarge to show a greyish-
white water-soaked appearance. When the infested leaves mature, the water-soaked markings then 
break to create a big hole in the leaves. By the end, the infested leaves only have a layer of cuticle 
remaining, the white water-soaked markings turn black-brown, and the leaves wither and fall off. 
Generally, each infested leaf has between two and eight water-soaked markings and contains 
multiple larvae. In some years on cashew plantations, more than 90% of tender leaves are infested, 
leading to persistently injured leaves and substantially reducing the levels of leaf photosynthesis 
in cashew plants.  

When the symptoms of attack are visible in the nursery, the tender leaves should be sprayed with 
Lamdex at a rate of 5 ml/liter of water. 
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Figure 24: Cashew leaf miner 

 
 

a. Leaf miner (early age larva) b. Leaf miner (mature larva) 

 
 

c. Leaf miner (Pupa and Cocoon) d. Leaf miner (Adult) 

Source: XX  
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