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      Other names of macadamia nuts in Kenya are:  

 

1. Scientific name:
 Macadamia integrifolia 
Maiden & Betche; 
Macadamia tetraphylla L. 
Johnson 

2. Kiswahili – Njugu mawee 
3. Kikuyu – Macadania 
 

 
 

 

1.  Introduction 
 
Origin and Distribution 
Macadamia belongs to the family Proteaceae and is native to south-eastern Queensland, Australia 
where it grows in the wild. Although there are ten species only two (Macadamia integrifolia 
[smooth-shelled type) and Macadamia tetraphylla [rough-shelled type]) are edible. Although 
macadamia was introduced in Kenya from Australia in 1946, it was not until 1964 that the Ministry 
of Agriculture initiated the planting of its seedlings by small-scale farmers mainly in Eastern and 
Central Provinces (Hamilton, 1971; Harris, 2004). It is grown as an additional cash crop to coffee 
and tea (Kenya Nut Annual, 2003). Macadamia has undergone a lot of improvement through 
selection, breeding and propagation.  
 
Currently, most of the macadamia nuts are grown in Eastern, Central, Rift Valley and Western 
regions are superior grafted clones of M. integrifolia. Apart from large scale production by Kenya 
Nut Company, Jungle Nut, Agriculture Development Cooperation, macadamia nut is mainly 
grown by small-scale farmers (Hirama and Ondabu, 1987; Wasilwa, 1988; Wasilwa et al., 2003; 
Kiuru et al., 2004; Wasilwa et. al., 2012; Wasilwa, 2015). It is a major foreign exchange earner and 
provides employment and income at household level. Macadamia can be consumed as roasted 
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nuts and making confectionery. These nuts have good amounts of vitamin "B complex". It has 
most minerals required in the body. However, it is a low nutrient density food but it has very 
high heat value.  
 
Botany 
Macadamia nut is a large spreading evergreen tree that grows to between 10 and 15 m high and 
a canopy that spreads to 10-15 m. The inflorescence is a pendant raceme with 250-300 flowers. 
The fruit has a very hard seed coat that is enclosed in green fibrous husk that splits open when 
the nut matures. Natural hybridization occurs when the two species are intercropped. Some of 
the characteristics of the economically important species are shown in Table 1 and Fig. 1,2, and 
3. 
 
Table 1. Characteristics of macadamia nut species in Kenya 

Plant part Macadamia integrifolia Macadamia tetraphylla 

Leaves -3 leaves per node, colour of young 
leaves light green  
-leaves are 8-11inches and have 
few spines 

 

-3 or 4 leaves per node 
-colour of young shoots is reddish/pink 
or green 
-leaves are 20 inches long  

 
Flowers -creamy white borne in clusters 6-

12 inches long 

 

-cream or pink borne in clusters up to 
15 inches long 

 
Fruit seed coat is smooth 

 

rough and pebbled seed coat 

 
Kernels 80% oil; 4% sugar 65-75% oil; 6-8% sugar 

(Source: Lusike Wasilwa and Lucy Gitonga) 
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Fig. 1. Mature macadamia nut tree  Fig 2. Macadamia nut cluster (EMB-1) 
(Source: Lusike Wasilwa) 

 
 
 

 

M. tetraphylla  M. integrifolia  M. hybrid 

 

Fig. 3. Major differences in Macadamia tetraphylla, M. integrifolia and M. hybrid nuts 

 

 
  

M. tetraphylla: Spindle shaped high sugar 
content, low oil content, low 1st grade 
ratio, low cracking %, low whole nut ratio, 
low kernel recovery, thick shells, and high 
fibre in shells. 

 

M. integrifolia: Round shape, low sugar 
content, high oil content, high first grade 
ratio, high cracking %, high whole nut 
ratio, high kernel recovery, thin shells, low 
fibre in shells. 
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2. Contribution to the Kenyan Economy 
Macadamia nuts (Macadamia integrifolia and Macadamia hybrids) are grown in Central (Kiambu 
[7%], Muranga [17.2%], Nyeri [5.8%], Kirinyaga [4.4%]), Eastern (Embu [(36.5%)], Meru [11.8%], 
Tharaka Nithi [5.5%], Machakos [7.8%], Western (Bungoma, Kakamega), Nyanza (Kisii, Nyamira), 
Rift Valley (Baringo [(2.4%)], Trans Nzoia [(0.9%)], Nandi, Laikipia, Elgeyo Marakwet) and the 
Coastal (Taita Taveta,) regions of Kenya (AFA, 2017) (Fig. 4). Emerging counties include Bungoma, 
Kakamega, Taita Taveta, Nandi, Laikipia, Elgeyo Marakwet, Kisii, and Nyamira. This nut is second 
in terms of value after coconut.  
 
In 2016 performance of nuts in Kenya was as follows - coconut (34%), macadamia nut (27%), 
groundnut (22%), cashew nut (16%), Bambara nut (2%). Annual production for 2016 is estimated 
at 113,498 tons valued at KES 3.8 billion. Area currently covered by the macadamia crop is 
estimated at 6,173 hectares (AFA, 2017). This crop offers an alternative for increased self-
sufficiency, food security, improved nutrition, foreign exchange earnings and ensuring the 
generation of increased incomes and employment. The macadamia nut sub-sector generates 
revenue of approximately KES 4 billion resulting from export earnings, sale of planting material, 
employs over 4,000 workers and engages over 250,000 farmers across the country. Macadamia 
nuts benefit smallholder farmers who supply 60 suppliers/processors.  
 
According to the NutPAK (Nut Processors Association of Kenya), Kenya losses 40% of its harvest 
due to premature harvesting, insect damage, poor postharvest practices and farm-gate price 
inconsistencies perpetrated by brokers. Sound kernel recovery (i.e. the recovery of useful kernel 
from in-shell nuts) in Kenya averages 16% as compared to over 35% recovery rate in Australia, 
South Africa and Hawaii. This has seen Kenya’s ranking as a global macadamia nut producer 
dropped from position 2nd to 4th position. Kenya has increased its competiveness in terms of 
macadamia nut exports which account for 93% of its total production to Japan, Hong Kong, 
Germany, USA, Canada, Switzerland, China, East Asia and India while domestic market 
consumption is estimated at 50 tons of kernels annually. 
 
Uses 
Macadamia nuts are regarded as the king of the nuts and is used by high ranking chefs to create 
delicacies. Some value added products include roasted nuts, macadamia oil, chocolate covered 
macadamia nuts, macadamia nut flavoured ice cream, macadamia nut butter, macadamia cashew 
nut butter, charcoal briquettes, and confectionery products. Macadamia oil is best for heavy 
creams and sun care formulations because of its rich, cushiony skin feel and high oxidative stability. 
Medical studies indicate that the consumption of macadamia may significantly lower the risk of 
heart disease. Macadamia is a rich source of energy; they are packed with numerous health-
benefiting nutrients, minerals (such as calcium, iron, magnesium, manganese and zinc), 
antioxidants and vitamins that are essential for optimum health and wellness. Macadamia nut is 
processed by 25 companies in Kenya for local consumption and export.  
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Fig. 4. Macadamia nut production suitability map (Source: Kenya Soil Survey) 
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3. Ecological and Site Requirements 
 

 
Fig. 5. Demonstration of laying out windbreaks for macadamia orchard  

(Source: Evans Kalangi) 
 
 
Altitude 
It grows well at altitudes between 1,500-1,850 m. Macadamia tetraphylla and Macadamia hybrids 
are adapted to high altitudes and are more tolerant to cold than M. integrifolia. 
 
Temperature 
Macadamia nuts grows well at optimum temperature of 17-27°C.   
 
Rainfall 
Macadamia nuts performs well in a frost-free location with a minimum of 850 mm of evenly 
distributed rainfall that may be supplemented with irrigation. 
 
Soils 
The optimum soil pH should be 5-6. Seedlings should be planted in deep, well-drained, fertile 
soils (Kodera et al., 1988; Nagai and Kungu, 1989; Ngugi, 2003). Waterlogged conditions or soils 
with high salt concentrations should be avoided. 
 
Windbreak 
Establishment of windbreaks is recommended especially in areas with strong winds and artificial 
windbreaks including tree offcuts may be used (Fig. 5 and 6).  Windbreaks are effective in reducing 
wind speed on the downwind side for a distance up to 20 times the height of the trees (H), 
depending on the species and windbreak density. The most effective zone of protection extends 
to a distance of six to eight times (6H to 8H) tree height, Fig. 6. Usually, three rows of trees are 
effective when trees of the center row are "staggered" (alternate spaced) with the two outside 
rows. This means that the middle row of trees is planted so that each tree falls in the center of 
the square or rectangle formed by the four nearest trees in the outside rows. Where space is 
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not available for a three-row windbreak, a single row of trees will afford some protection. Space 
all rows 6m apart including shrub and hardwood trees. Within-row spacing will vary with species 
used. Large conifers should be planted 5 to 8 m apart; small conifers, 2 to 5 m apart; deciduous 
trees, 2 to 7 m apart; and shrubs, 1 to 4 m apart depending on species. Narrow spacing between 
trees within a row will result in short-term increased density of the windbreak; the increased 
competition will result in self-pruning and competition, creating a less dense windbreak. The 
optimum way to increase windbreak density throughout its life is by adding additional rows to 
the windbreak. 
 
 

 
Fig. 6. Layout of macadamia nut orchard  

(Source: Evans Kalangi) 
 
 

4.   Varieties 
In 1985 seven macadamia clones (KMB–3, MRG–20, EMB-1, KRG-1, KRG-3, KRG-4, and KRG-
15) were tentatively recommended for cultivation in the eastern, central and western highlands 
of Kenya (Hirama et al., 1987; Kiuru et al., 2004; Nyaga and Tominaga, 1996; Wasilwa, 1988) 
(Fig. 7). Three M. Integrifolia varieties (MRG-20, KRG-15 and EMB-1) and one hybrid (KMB-3) 
are recommended for commercial growing (Kiuru et al., 2004; Nyaga and Tominaga, 1996; 
Wasilwa et al., 2003). The hybrid is adapted to high altitudes (Table 2). KRG-15 produces up to 
80 kg per tree in a year. 
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Table 2. Recommended zones for growing different varieties of macadamia 
 

Altitude 
(m) 

Zones Rainfall 
(mm) 

Temperature 
(C) 

Variety 

> 1750 Coffee-tea  1600 17.5-19 KMB-3 (EMB-1, MRG-20, EMB-H, 
MRU-24, MRU-25) 

1550-
1750 

Main coffee 1200 18.5-20 EMB-1, KRG-15 (KMB-4, EMB-2, 
EMB-H, MRG-20, MRG-25, TTW-2, 
HAES 508 and HAES 333) 

1400-
1550  

Marginal coffee 850 20-21 MRG-20 (KMB-4, MRG-25, TTW-2) 

<1400 Sunflower-
maize 

  (KRG-15, EMB-1, MRG-20) 

Varieties in parenthesis may be planted in listed zones; 
M. integrifolia clones (EMB-1, EMB-2, KRG-15, MRG-20, MRG-25, TTW-2, HAES 508 and HAES 
333) 
Macadamia hybrids (EMB-H, KMB-3, KMB-4, MRU-24, MRU-25) 
 
 

 
Fig. 7. Recommended macadamia nut varieties (Source: Shoji Hirama) 
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Macadamia integrifolia (MRG-20)  Macadamia integrifolia (MRG-25) upcoming 

variety for the main coffee zone  

  
Macadamia integrifolia (KRG-15) (Source: 
Lucy Gitonga) 

Macadamia integrifolia (EMB-1) 

  
Macadamia hybrid (KMB-3)  
(Source: Florence Olubayo) 

Upcoming new variety for the highlands – 
Macadamia hybrid (KMB-4) nut cluster 
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Macadamia integrifolia (KRG-3) Upcoming new variety for the highlands – 

Macadamia hybrid 

  
Upcoming Variety Macadamia integrifolia 
(TTW2) 

Upcoming new variety for the highlands – 
Macadamia integrifolia 

Fig. 8. Select macadamia nut varieties of Kenya (Source: Lusike Wasilwa) 
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5.  Macadamia nut propagation   
 
Macadamia nut is easily propagated using seed but the progeny takes 8-12 years to start bearing 
nuts and tend to produce low yields. Moreover, the nut quality is unpredictable because the crop 
is highly heterozygous. Grafting is necessary in order to obtain true-to-type clones and hasten 
reproductive maturity (Fig. 18). The rootstock should be raised from seed of recommended 
variety and the scions be picked from a strong healthy mother-tree. Several methods including 
top wedge, side wedge, splice, veneer and bark grafting have been tried but top-wedge grafting 
(Fig. 20) is the most successful. Splice method is used on overgrown seedlings (Fig. 22) is used.  
 
Macadamia Nut Propagation Nursery 
 
Nursery location and site 
Macadamia propagation nurseries are best located on ground that is flat or slightly sloping to 
allow for ease of water drainage. This facility should be near a reliable water source and sheltered 
from strong winds. 
 
Nursery layout 
The nursery constitutes of sand-beds, seedling transplanting room/shade, establishment shed, 
open area, shaded area (with shade net) for grafted seedlings, seedling hardening shed for grafted 
seedlings, and grafting room/shade.  
 

1. Sand-bed preparation  
- Sand-beds should be constructed on a flat ground 
- Beds should measure 1m x 8m 
- Use clean, sifted sand and pile it in the beds at a depth of 20cm 
- Establish wire cages ½ m above the bed in areas where rodents there is a menace 

problem 
 

 
Fig. 9. Macadamia nut seed beds with rodent/mole/bird-proof protector  
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Macadamia seed-nuts 
Use current season seed-nuts and confirm their quality using the following tests: 
- Take samples from each seed-nut lot and check for insect or disease damage 
- Floatation test: Place nuts in water discard all the nuts that float 
- Select only medium to big nuts for planting 

 

 
Fig. 10. Macadamia nut seed-nuts ready for planting 

 
 

 
Fig. 11. Diagram showing the amount of soil media required to plant 20,000 seed nuts at 50% 

germination rate (Source: Shiota, Hardnut International) 
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Seeding methods and procedures 
To ensure uniform and rapid germination of macadamia seed-nuts, it is recommended to 
treat the seed as follows before seeding. 
- Seed-nuts are placed in buckets or barrels and soaked for 72 hours or 3 days in 

cold/normal temperature water. Change and water daily to avoid fermentation. After 
removing the water on the 3rd day, plant the seed-nuts immediately. Soaking seed-nuts 
in water enhances rapid and uniform germination.  

- Pre-treat the sand beds with Nimbecidine to control soil borne pathogens (optional).   
- Prepare rows in the sand-beds with spacing of 8 cm within the rows and 3cm deep. 

Place the seed-nuts 1 cm apart within the row.   
- Count the number of seed-nuts planted and record this to enable the calculation of 

germination percentage. 
- Label the beds with variety, date of planting and the number of seed-nuts planted. 
- Cover the seed-nuts with thin layer of sand then water thoroughly using fine nozzle 

watering can or hose pipe. 
- Seedbeds can be covered with chicken wire mesh to protect them from infestation by 

rodents, squirrels or birds. 
 
 

 
Fig. 12. Nursery operators learning how to prepare a seed-bed for macadamia nut 

(Source: Paul Kiuru) 
 
 
Macadamia nut seed germination 
Germination of macadamia seed-nuts under normal conditions occurs 3-4 weeks after seeding. 
The seed-nuts will continue to germinate for the next 3 months. Germination rates differ for 
different varieties whereby some finish germinating in a shorter time thus yielding a uniform sized 
seedlings. In Kenya, macadamia nut varieties KMB-3 (macadamia hybrid) and EMB-1 (M. integrifolia) 
have the best germination percentage of (50-60%).  
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Fig. 13. Germinated macadamia nut seed and a seedling with 6 leaves ready for transplanting 

into a potting bag (Source: Lusike Wasilwa) 
 
 
Watering 
Sand-beds should be watered regularly. A daily supply of water is necessary to ensure that 
seedlings do not dry up as water retention in sand is low. 
 
Media for transplanting macadamia seedlings 
To transplant macadamia nut seedlings, a mixture of sand, soil farm yard manure, compost and 
fertilizer is used. Soil media for transplanting should consist of 10 parts of top soil, 3 parts of 
manure, 3 parts of compost, 1-3 parts of sand at a ratio of 10:3:1-3 (v/v) and 300 g of compound 
fertilizer (17:17:17).  
 
 

1 Top soil 10 parts 
2 Manure 3 parts 
3 Compost 3 parts 
4 Sand 1-3 parts 
5 Compound 

fertilizer 
(17:17:17) 

300gm 

 
After mixing, sprinkle some water to moisten the mixture. Note: do not make the mixture too 
wet. 
 
Transplanting Process 
Seedlings with four to six hardened leaves are carefully lifted from the sand-bed avoiding damage 
of roots and placed in a bucket of water 10 cm deep. Fill potting bags (18cm x 15cm) with the 
transplanting soil mixture using a spade while holding the seedling at the centre.  Fill the potting 
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bag to the level the seedling was at in the seedbed. Water the seedling before moving to 
establishment shed at 40 – 50% sunlight. The seedlings should be maintained under high shade, 
allowing only 40-50% sunlight for about two months before transferring to open area where they 
are maintained for 6-12 months before grafting.  
 
 

 
Fig. 14. Avoid transplanting seedlings from twin nuts (Source: Lusike Wasilwa) 

 
 
The shade slows down leaf growth and allows for rapid root development. Macadamia nut 
seedlings should not be placed on the ground but raised at least 10cm above the ground reducing 
water logging or spread of water borne diseases such as fungal pathogens. The seedlings remain 
in the shade for 1-2 months where they are regularly watered.  Nursery operators should ensure 
appropriate weed control and scout the plants for pests and diseases.  
 
 

 
 

Fig 15. A high health macadamia nut nursery with 50% shade-net 
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After 2 months the seedlings are transferred to an open area under direct sunlight on a bed of 
stone chips (5 to 6 cm thick) to facilitate drainage. This facility should be clean and free of weeds. 
The macadamia nut seedlings are maintained under direct sunshine to increase their 
photosynthetic efficiency. The following nursery operations are undertaken: 
a. Watering – water the plants once every three days on cool days (normal conditions). During 

the hot/dry season, water once a day. Be careful not to use a high-pressure hosepipe to avoid 
washing off the soil. 

b. Seedling management – for optimal management foliar feed is applied once a month. 
Apply pesticides only when pests and diseases are observed using the manufacturer 
recommendation. 

c. Soil management – During the rainy-season apply a compound fertilizer (17:17:17) or CAN 
and top dress in subsequent seasons.   

 

  
Fig. 16. Macadamia nuts rootstocks placed in an open area directly under the sun for rapid 

growth and hardening (Source: Lusike Wasilwa) 
 
Seedlings are ready for grafting after six months or when they have attained a pencil thickness (4-
6mm) diameter. 
 

 
Fig. 17. Macadamia nuts rootstocks ready for grafting at about 6 months  

(Source: Lusike Wasilwa) 
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Grafting 
 
For macadamia nut propagation, grafting is a process undertaken to reduce juvenility time, ensure 
true-to-type and take advantage of vigorous rootstocks. A grafted plant constitutes of a scion and 
rootstock (see Fig. 18) 

 
 

Fig. 18. The anatomy of a grafted seedling (Drawing by Evans Kalangi) 
 
Grafting also: 

a. Allows one to propagate superior high yielding clones 
b. Reduces the time to bearing 
c. Use of “clean” and healthy planting material 
d. Allows one to change varieties of the already established trees using top-working 

 
Grafting tools for macadamia nuts  

A nursery operator requires several tools and equipment to enable macadamia nut propagation 
including a tree pruner/pruning saw, secateurs for harvesting scions, grafting knife, grafting tape, 
bees and candle wax for sealing the graft union (Fig. 19). 
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Potting spade (trowel) Potting bag Watering can 

   

Budding knife Knife sharpening stones Grafting knife 

   

Secateurs Pruning saw Grafting tape 

   

Bees wax and candle wax Pot and stove for melting wax Polybag for storage of scions 

Fig. 19. Macadamia nuts propagation tools and equipment (Source: Lusike Wasilwa) 
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Propagation 

Macadamia nuts is easily propagated using seed but the progeny takes 8-12 years to start bearing 
nuts. Moreover, the nut quality is unpredictable because the crop is highly heterozygous. Grafting 
is necessary in order to obtain true-to-type clones and hasten reproductive maturity (Fig. 18). 
The rootstock should be raised from seed of recommended variety and the scions be picked 
from a strong healthy mother tree. Several methods including top wedge, side wedge, splice, 
veneer, bark grafting and top-working have been tried but top-wedge grafting (Fig. 20) is the most 
successful. Splice method is used on overgrown seedlings (Fig. 22) is used.  
 
a. Top wedge (cleft) grafting 
This grafting method is used for material in which the stock and the scion are of similar diameters 
about 4-6 mm diameter. A wedge-like slanting cut is made at the base of the scion (Fig. 20a) with 
a sharp grafting knife. A vertical incision is made at the top of the rootstock (Fig. 20b). The two 
pieces are fitted together (Figs 20c, 21), wrapped firmly with a grafting tape (Fig 21) and then 
sealed with grafting wax.  

 

a    b           c 

Fig. 20. Top wedge grafting (Source: Evans Kalangi) 
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Scions kept moist to avoid 
desiccation 

Cut the rootstock 15 cm 
from the soil surface 

Rootstock ready for incision 
cut 

   
Carefully make an incision 
into the rootstock using a 
budding knife 

The incision should be about 
1.5 cm deep 

Prepare the scion by making a 
slanting cut of 1.5 cm using a 
grafting knife 

   
The scion is cut on both sides  
resulting V shape cut 

Insert the scion into the 
rootstock ensuring that the 
two pieces are aligned 

Use the grafting tape to wrap 
firmly the graft union in place 

   
Ensure that all cut surfaces 
are covered with grafting tape 

Use grafting wax mixture to 
seal the graft union and the 
top of the cut surface of the 
scion 

After 3 months, buds will 
sprout from the scion 

 
Fig. 21. Steps for top wedge (cleft graft) grafting of macadamia nut (Source: Lusike Wasilwa) 
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b. Splice grafting 
The splice method of grafting is used for overgrown rootstocks. A simple slanting cut of the same 
length and angle is made on both the rootstock and the scion (Fig. 22a). They are aligned (Fig. 
22b) and the graft union is wrapped with the grafting tape and sealed with wax (Fig. 22c and 23). 
 
 

 
  a     b    c 

Fig. 22. Splice grafting; a = inserting the scion into rootstock; b = scion and rootstock; c = 
aligning scion and rootstock; wrap and wax the graft union (Source: Evans Kalangi) 
 
 

   
Scions kept moist to avoid 

desiccation 
Make a slanted cut on the 
scion 

Make a slanted cut with the 
rootstock 
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Align the scion with the 
rootstock 

Wrap the union with grafting 
tape 

Wrap the graft union to 
prevent drying out 

   
Apply grafting wax to further 
seal the graft union and 
protect the cut parts 

Apply the grafting wax over all 
the scion, on the grafting tape 
and at least 1 cm below the 
grafting tape  

Application of grafting wax 

 
Fig. 23. Steps for splice grafting of macadamia nut (Source: Lusike Wasilwa) 

 
c. Side-wedge grafting 
Side wedge grafting method is used in rootstocks with a larger diameter than the scion (Fig. 
24a). A 3-cm deep cut is made on the scion at an angle of 20-30 degrees (Fig. 24a) and a 
tapered cut is also made on the rootstock (Fig 24b). The scion is inserted into the side of the 
rootstock (Fig 24c and 25), wrapped with grafting tape and waxed.  

 

       
 a   b    c 
Fig. 24. Side-wedge grafting; a = cut the scion at an angle; b = cut a v-cut into the rootstock; c 
= insert the scion into the rootstock aligning the cambiums (Source: Evans Kalangi) 
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When the rootstock is 
overgrown, side wedge 
grafting is recommended  

A slanting cut is made into the 
rootstock 

A 3cm deep cut is made into 
the rootstock at an angle of 
20 – 30 degrees  

   
A scion with 2 sets of buds is 
used 

A tapered cut (2 cm) is made 
into the scion  

On the backside a 1 cm 
tapered cut is made 

   
The tapered scion with 2 sets 
of buds is inserted into the 
rootstock 

Inserting the scion into 
rootstock 

Wrap the graft union with 
grafting tape 
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Use grafting wax to seal the 
graft union 

In side wedge grafting, the 
leaves are left on the root 
stock to nurse the plant 

 

Fig. 25. Steps for side wedge grafting of macadamia nut (Source: Lusike Wasilwa) 

 
 
d. Care of grafted macadamia seedlings 
After grafting, macadamia nut seedlings are placed in tunnels or individual polybags in tunnels 
where temperatures and humidity are controlled. Recommended temperatures are 25°C to 28°C 
and the relative humidity of 90%. Within the tunnels, seedlings are watered and sprayed with a 
fungicide and covered with a polysheet. 
 
 

  
Fig. 26.  Macadamia nut seedlings in grafting tunnels (Source: Lusike Wasilwa) 

 
 
Remove all suckers from the rootstocks, watered and sprayed with the recommended insecticide 
and fungicide.  Shoots will be observed 3 weeks after grafting after which the polysheet is gradually 
removed to harden the seedlings. After 2-3 months, seedlings are removed from tunnels to a 
shed net which allows 40 – 50% light intensity. Remove wax and grafting tape from the graft union 
one month after removal from the grafting tunnel. 
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Fig. 27.  Macadamia nut seedlings ready for hadening for field planting  

(Source: Lusike Wasilwa) 
 
 
e. Top working or Bark Grafting 
Top-working is used to change clones/varieties in an established orchard. This procedure working 
is conducted using the cleft graft. Young trees may be top-worked on the trunk whereas for older 
trees branches less than 5 cm diameter are used. Upright branches in exposed regions of the tree 
should be used.  

Saw off branch or trunk at right angle to the grain. Split the bark using a strong knife and a hammer 
to split the stock about 4 cm deep into the branch through the centre (Fig. 28). Use a screwdriver 
or a chisel to prop open the split. Use pencil-size one-year-old scions that are knot-free with at 
least three buds. Make a long (1-1½ inch long) smooth cut towards the base from the lowest 
bud. Perform this operation on the other side creating a wedge with a blunt tip. Insert the scions 
(usually three scions) and align the cambiums. Remove the screwdriver. Apply grafting wax to all 
the cut surfaces and ensure that there are no cracks a few days after grafting. 
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Fig. 28. Steps to follow when top working macadamia nuts (Source: Evans Kalangi) 
 
 

 
    A       B 
 
Fig. 29. Top working (A) a macadamia nut tree and one (B) that has been top worked 
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To undertake top working: 
- Cut back the trunk to about one meter above the soil surface 
- Clean the cut surface to expose the cambium layer and mark positions for scion wood  
- Loosen the bark for scion insertion 
- Prepare the scion wood, using the side wedge procedure 
 
 
Table 3. Location of Nurseries Propagating Macadamia Nut  
 County Location Contacts 

  KALRO Centres  
1 Baringo KALRO-Perkerra P. O. Box 32 – 30403, Marigat 

Email:  kalro.perkerra@kalro.org  
Cell:       

2 Busia KALRO-Alupe P. O. Box 278 – 50400, Busia, Kenya 
Email: kalro.alupe@kalro.org 

3 Embu KALRO-Embu P. O. Box 27 – 60100 Embu 
Email: kalro.embu@kalro.org 
Cell: 0727-444-638 

4 Kakamega KALRO-Kakamega P. O. Box 169 - 50100, Kakamega 
Email: kalro.kakamega@kalro.org 
Tel: 2030031/39 

5 Kisii KALRO-Kisii P. O. Box 523 - 40200, Kisii 
Email:      
Cell:       

6 Kisumu KALRO-Kibos P. O. Box 1490 – 40100, Kisumu 
Email:  kalro.kibos@kalro.org  
Cell:       

7 Machakos  KALRO-Katumani P. O. Box 340 – 90100, Machakos 
Fatuma 0721-834-665 
Email: Fatuma.omari@kalro.org 
fatumaghelle@gmail.com 

8 Muranga KALRO-Thika 
(Horticulture Research 
Institute) 

P. O. Box 220 – 01000, Thika 
Email:      
Tel:  020-2055038; Extn 244 or 250   

9 Muranga KALRO- NSRC P. O. Box 7816 – 01000, Thika 
Email: kalro.sericulture@kalro.org 
Cell: 0732-938-959 

10 Muranga KALRO-Practical Training 
Centre (PTC) or 
Macadamia Research 
Centre, Thika 

P. O. Box 220 - 01000, Thika  
Email:      
Cell:       
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11 Nairobi KALRO-Muguga South P. O. Box 30148 -  00100, Muguga 
12 Trans Nzoia KALRO-Kitale P. O. Box 450 - 30200, Kitale 

Email: director@kalro.org 
Tel: 020-3509161 

  Private Sector  
1 Kiambu Kenya Nut Co. - Hatwara 

Nursery in Thika 
Email:      
Cell:       

2 Muranga  Aberdare Technologies Cyrus  
Cell: 0707-037-239 

3 Kiambu, Thika Jungle Nuts 
P. O. Box 2068 
Thika, Kiambu 01000, 
Kenya  

Email:  info@junglenuts.co.ke 
Cell:     
Web: http://www.junglenuts.co.ke 

4 Uasin Gishu, 
Kitale 

Jungle Nut 
(KMB-3, MRG-20, and 
KRG-3) 

Kimani  
Cell: 0722-445-097 
Email: sjasho.86@gmail.com  

5 Muranga Equatorial Nut Processors 
Ltd 
 

P.O. Box 27659-00506 
Tel: 254 -20-8043083 
Email:  

6 Uasin Gishu, 
Chepkanga 

Eureka Nut Nursery 
(KMB-3, MRG-20, and 
KRG-3) 

Sharon  
Cell: 0720-711-450  
Email: 
sharon.cherutich88@gmail.com; 
s.cherutich@habexagro.com  

7  Wondernut Nursery Owek  
Cell: 0713-382-641 

8 Muranga Afrimac Nut Company Tel: 020-2338558/7 
9 Muranga Instant Power Fruit Tree 

Nursery 
Cell: 0721-791-113; 0763-791-113 
Email:     

10 Embu Privamnuts EPZ Kenya Ltd 
P.O Box 2404 Embu 
 Muthatari, Siakago Road  

Email:  info@privamnuts.co.ke 
Cell:  +254 709 765 000;  +254 709 
765 257   

    
  GoK Prisons  
1 Kirinyaga Kerugoya (G.K.) Prison Farm Manager  

Tel: 020-345-9784/5 
2 Nyeri, Kingongo Nyeri (G.K.) Prisons Cell: 0721-974-958  

Gerald Muchiri  
Cell: 0723-917-922 

3 Trans Nzoia, 
Kitale - Waitaluk 

Kitale Annex Prison 
Nursery 

Cell: 0722-448-027 
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 County Location Contacts 

4    
  Institutions  
1 Kiambu, Juja JKUAT Enterprise Nursery Francis Kimuyu 

Cell: 0722-333-685 
2 Busia Busia ATC P. O. Box  

Email:        
Cell:        

3 Bungoma Mabanga ATC P. O. Box 33 50200, Bungoma 
Charles Ndenga  
Cell: 0725-093-929 
Email: atcmabanga@yahoo.com 

4 Taita Taveta  Wundanyi ATC P. O. Box 
Email:        
Cell:        

  Other Nurseries  
1 Bungoma - 

Naitiri 
Good Neighbours Zippy Simiyu  

P. O. Box 3731-30200, Kitale 
Cell: 0722-220-889 
Email: 
goodneighbours@yahoo.com; 
zippy@goodneigbours.co.ke 

2 Nyeri Nyeri / Town Erastus Ng’iru Ramuchi  
Cell: 0736-943-308 

3 Kerugoya, 
Kibirigwi - 
Kirinyaga 

Kibirigwi Co-op Society Nursery in-charge 
Email:        
Cell:        

4 Muranga,  
Kiriaini/Kangema 

Mac-nut products Mr. Mugi  
Cell: 0722-332-496 

5 Muranga Evasa Fruit Tree Nursery Email:        
Cell:        

6 Kangaru Market, 
Embu County 

Limbua Email:  info@limbua-group.com 
Cell: 0727-624-186 

   Email:        
Cell:        

ATC – Agricultural Training Centre 
KALRO - Kenya Agricultural & Livestock Research Organization 
 
 
 

6. Planting  
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Spacing  
The recommended spacing is 7.5 x 7.5m or 10 x 10m depending on topography (Sikinyi et al., 
1993). 
 
Transplanting 
The planting holes should be 60 x 60 x 60 cm and should be dug during the dry spell or two 
months before planting. The topsoil and the subsoil should be kept separately. Fill the hole with 
the topsoil mixed with two debes of well-decomposed farm yard manure and a handful of 
compound fertilizer such as NPK 20 10 10 or DAP (150g). Carefully remove potting bag without 
disturbing the roots. Open the seedling containers carefully making sure that the soil covering 
the roots remains intact. Place the seedling in the centre of the hole and cover firmly with the 
topsoil. Ensure that the seedling is at the same soil level as that of the soil when the seedling was 
in the potting bag i.e. avoid burying the graft union. Make a basin around the seedling for holding 
water (Fig. 7). If the soil pH is below 4.5, 120 g CaCO3 and 60 g single superphosphate (SSP) 
should be mixed with soil at each planting hole. Transplanting is more successful when carried 
out during the long rains. 
 

 

Fig. 30.  Drawing of how to plant a macadamia nut seedling. The cross section further defines 
the layout of the hole. (Source: Evans Kalangi) 
 
 

Planting hole 
60cm wide and x 
60 cm deep 

Basin formed 
with subsoil 

Plant set at 

nursery depth 

Plant 
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Fig. 31.  Steps for planting a macadamia nut seedling (Source: Shiota, Hardnut International) 

 
 
Care of transplanted seedling 

Staking of the seedling should be done immediately after transplanting to prevent lodging. Staking 
should be done using straight stakes onto which the seedlings are tied. The seedlings should be 
watered immediately after staking. The following cultural practices should be carried out: 

 

Watering. The trees are sensitive to both waterlogging and water stress. Watering at least once 
or twice a week provides adequate moisture. 

 

Mulching. This helps to maintain soil moisture, improve soil fertility and suppress weeds. The 
mulch should be placed 10-15 cm from the base of the tree. Commonly used mulches include 
coffee husks, sisal waste, grass and banana leaves.  Polyethylene (clear of black), which can also 
be used as a mulch, is effective in water conservation in young orchards (Fig. 9). 
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Fig. 32.  A young macadamia orchard with clear polyethylene mulch 
 
 
Weed control. Weed control minimizes competition for water and nutrients. An area 1.5 times 
the size of the tree canopy should be weeded. Hand weeding or chemical control using Roundup 
or glyphosphate are recommended.  
  
Fertilizer. Fertilizer NPK 20:20:10 should be applied in two split applications just before the 
short and long rains. The fertilizer should be applied under the tree canopy and away from the 
tree trunk. It should be gently incorporated into the soil to avoid runoff. Rates of fertilizer should 
be increased as the tree grows to a maximum of ten years (Table 3). 
 
 

Table 4: Recommended fertilizer rates for macadamia 
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Compound fertilizer 20:10:10 (g) 

Year Long rains Short Rains Total 

1 30 30 60 

2 30 30 60 

3 83 83 166 

4 115 115 230 

5 300 300 600  

6 600 600 1200 

7 900 900 1800 

8 1200 1200 2400 

9 1350 1350 2700 

10 1350 1350 2700 

Manure can be used where chemical fertiliser is not available 
 

Training and Pruning. The purpose of training is to develop strong and well-balanced low 
branching trees with only one trunk or leader (central leader system) and several sets of main 
branches forming wide angles with the trunk (Fig. 33, 34 and 35). The trees must be trained within 
three years of transplanting. Untrained trees produce several leaders and uneven branches spaced 
along the trunk. Such trees are prone to breakage by wind. Macadamia requires little pruning 
which involves removing broken, split or dead branches. The branches should be cut close to the 
laterals or the main trunk (Fig. 35). 
 

 

Fig. 33a shows how to develop permanent scaffolds at 
desirable spacing and location while maintaining enough 
foliage along the trunk. Branches that are too close to the 
ground, too close to scaffolds, or have narrow weak 
crotches are cut six inches (15 cm) from the trunk.  hese 
temporary branches are removed after 2-3 months when 
a full canopy has developed (Fig. 12). 
 
Figure 33b shows four tiers of scaffold limbs. If the bottom 
pair of limbs point up and down (or north and south), the 
second pair should point east and west so as not to be 
directly above the lower set. The third tier of limbs should 
be almost over the first tier at the bottom, and the fourth 
tier above the second. Excessive shading will not occur 
because of the distance between tiers 

Fig. 33. Pruning a macadamia nut seedling 
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Fig. 34. Pruning macadamia nut seedlings (Source: Shiota, Hardnut International) 

 
 

  
Recommended procedure to cut a branch 
(Source: Evans Kalangi) 

How not to train or prune a macadamia nut 
tree (Source: Lusike Wasilwa) 

Fig. 35. How to best prune macadamia nut branches 
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           A      B 

Fig. 36.  Recommended limb orientation of macadamia nuts is a wide crotch angel (A); 
macadamia nut trees with narrow crotch angles are susceptible to cracking (B)  
(Source: Soji Hirama) 
 
 
Intercropping. The objective of intercropping macadamia nut with other cash/food crops 
(common bean, cowpeas, vegetables e.g. tomato, watermelon, squash, pumpkin, green peas, 
chilies, eggplant and French beans; root and tuber crops (Irish potato and sweetpotato); nuts 
(ground nuts); staples (maize and cassava); and short duration perennials (e.g. papaya and 
passionfruit) to increase the gross margin per unit area.  
 
Conservation agriculture. It is also recommended to cover the orchard floor with mucuna. 
This legume not only contributes to conservation of moisture, but also controls weeds and 
contributes to nitrogen fixing thus reducing the amount of inorganic nitrogen applied per acre by 
200 kg.  
 

7. Management of young orchards 
 
Formative pruning  
Formative pruning is the training done on the grafted plants to make the tree grow upright to a 
height of 1.0-1.5 m. This work should be done within the first 5 years after establishment of the 
macadamia nut tree and is important for continuous development of the tree. 
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Fig. 37. A well-managed macadamia nut tree orchard showing properly pruned – 5 year-old 

trees in Bungoma County (Source: Lusike Wasilwa) 
 
 
Removal of suckers 
Suckers are shoots growing from the rootstock. They compete with scions for food hence they 
should be removed. Lateral branches on the scions suppress upright growth of the scion 
material. When removing horizontal shoots/branches, ensure that leaves of the main stem are 
not removed. Desuckering should be done continuously in year one until the tree is 1 m high. 
 
Fire breaks 
To avoid the risk of fire in the field, it is necessary to put fire breaks around the field soon after 
planting particularly during the dry season 
 
Control of insect pests 
Young macadamia nut seedlings are susceptible to damages caused by diseases (Fig 14) and 
pests. It is important that the seedlings are routinely scout the seedlings and take preventative 
measures. 
 
Shading 
If drought conditions occur, shade or mulch and irrigation should be provided to the seedling  
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Fig. 38. Leaf chlorosis/sunscald is common on macadamia nut seedlings during drought 

(Source: Lusike Wasilwa) 
 
 
Irrigation 
Irrigation is important during establishment of young trees because it doubles the growth tempo 
of young trees in a dry season. Due to the deep root system the trees can survive several months 
without irrigation. Mature trees should receive 1,800L of water per tree every 2 weeks. 
 
Pollination requirements 
Pollination is mostly carried out by insects and after the process, it takes 6 to 8 weeks for nuts to 
develop. Concentration of honey bee colonies during flowering would alleviate problem of poor fruit 
setting. 
 

8. Managing mature macadamia nut orchards 
 
The following options are available for improving old macadamia nut orchards depending on 
their condition. 
 
Pruning 
Pruning is done to remove unwanted plant parts. It is best done immediately after harvesting 
the last nuts and before flowering to give an allowance for wounds to heal.  
- Remove all the dead branches 
- Remove intermingling branches that prevent light penetration  
- Remove branches that have been attacked by pests and diseases 
- Remove all branches that are below 1 m from the ground level 
- Protect the wound with insecticidal paint 
- Tools used: Pruning saws and secateurs 
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Fig. 39. A mature macadamia nut orchard in Bungoma County – 28 years old  

(Source: Lusike Wasilwa) 
 
 
Selective thinning 
This is removal of unwanted trees from the orchard. 

- Remove trees that are too closely spaced 
- Remove diseased trees 
- Remove unproductive trees 
- Remove undesired varieties 
- Remove volunteer trees 

 

9. Pests and Disease Management 
The table below shows the diseases and pests of economic importance of macadamia nut and 
recommended control measures.  
 
Table 5. Pests and diseases of macadamia nut 
 Symptoms Management 
Diseases   
Phytophthora Trunk 
Canker and Root Rot 
(Phytophthora cinnamomi) 
 

- Reduces vigour and 
productivity of macadamia 
nut, and subsequent tree 
death 

- Cultural control: 
Ensure good drainage. of 
P. cinnamomi is greater in 
soils with poor drainage, 
low-lying areas where 
water pools, along 
natural drainage lines, or 
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 Symptoms Management 

 
Macadamia gummosis on 
mature tree (Source: Jesca 
Mbaka) 

 
Macadamia gummosis on young 
tree  

 
Macadamia trunk canker 
(Source: Jesca Mbaka) 
 

 
 
Macadamia die-back  

- Phytophthora causes 60% 
loss in yields due to 
macadamia decline 

- Trunk canker causes 
discolouration of the bark 
at the base of the tree, 
often with gum exudation. 
When the bark is scraped 
away, the outer wood is 
discoloured a shade of 
brown that generally 
extends to ground level 

- Cankers may girdle the 
trunk and lateral branches 
resulting to tree death  

-  

during periods of high 
rainfall.  

- Genetic resistance: 
M. integrifolia variety 
MRG-20 has a high level 
of resistance to P. 
cinnamomi (Mbaka et al., 
2011).   

- Certified plant 
material: Use clean 
planting material from 
high health nurseries 

- Chemical control: 
The lower trunk of the 
tree should be sprayed 
with Alliete (Fosetyl-
Aluminium) or Ridomil 
(Metalaxyl) before the 
rainy season and young 
infected trees should be 
removed and replanted 
with healthy stock. 

- Note: chemical control 
should be avoided 

 

Botrytis blight 
(Botrytis cinerea) 
 

- This is a fungal disease of 
blossoms of macadamia 
nut that leads to reduced 
nut-set 

- Necrotic flower parts may 
remain attached to the 
flower stalk, and become 

- Cultural control: 
Ensure that the canopy 
is open allowing light 
penetration  

- Chemical control: is 
limited in Kenya because 
yield losses are not 
normally high 
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 Symptoms Management 

 

covered by a matt of 
fuzzy, grey hyphae.  

- Can cause severe fruit 
drop when prolonged 
periods of moist weather 
occur during the flowering 
period 

-  

Husk spot 
(Pseudocercospora 
macadamiae) 

 
 

- This fungal disease is 
restricted to the husk 
(pericarp) of the nut 

- Lesions turn dark brown 
and fungal spores become 
visible as a grey 
discoloration made up of a 
thin layer of external 
hyphae cover the necrotic 
area. 

- Infected husks that fail to 
abscise (stick tights) and 
remain within the canopy 
for a long time are a 
source of inoculum 
between seasons 

- Cultural control: 
Practice good orchard 
hygiene, early harvesting 
and removal of past or 
out of season nuts that 
have failed to abscise 

- Chemical control: 
Not recommended in 
Kenya. Strobilurin based 
fungicides have shown 
high levels of efficacy for 
husk spot control and 
may in the future be 
used 

- Note: chemical control 
should be avoided 

Stick-tight Nuts 
 

 
 

- Mature nuts remain on 
the tree instead of 
dropping to the orchard 
floor 

- This condition tends to 
prevail in dry seasons.  

- The nuts can become a 
source of pests and 
diseases 

 

- Cultural control: 
Practice good orchard 
hygiene, early harvesting 
and removal of past or 
out of season nuts that 
have failed to abscise 

- Irrigation: Where the 
condition is prevalent, 
irrigate the trees in the 
dry season 

- Variety: Grow varieties 
with low incidence of 
stick-tight nuts 

 
Pests   
Macadamia stink bug (MSB) 
(Bathycoelia bequarti Schoutedn) 

- This is the most 
destructive pest of 
macadamia in Kenya. It 
occurs in all regions 

Biological control:  
- MSB is naturally 

controlled by several egg 
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(Source: Samuel J.N.  Muriuki) 

 
(Source: Samuel J.N.  Muriuki) 

 
 

where this crop is grown 
and causes up to 55-70% 
nut loss especially in the 
coffee zone. 

- The adult and the nymphal 
stages except the first 
nymphal instar suck sap 
from young developing 
nuts before shell 
hardening.   

- The infested kernels 
become spongy with or 
without brown pit-like 
depressions. Such kernels 
shrivel, become soft, 
distasteful and become 
translucent, unlike the 
normal white appearance  

- The adult stinkbug is 
medium green with yellow 
fringes on both sides of 
the body. 

- The adult female lays eggs 
on the underside of 
leaves, dead twigs, 
branches and main trunks 
in batches of fourteen.  

parasitoid wasps 
including Tetractrichus 
spp. Tamarixia dryi, 
Approstocetus spp. and 
Anastatus spp.  

- Under field conditions 
egg parasitization of 
between 70% and 85% 
can be achieved. 

- Cultural control: Nut 
clusters are bagged 
immediately after nut 
set. This labour intensive 
and applies only for 
short trees.  

- “Smoking” control: 
Smoke from green 
foliage of Mexican 
Marigold, Tagetes minuta 
and others is released in 
the orchard 

- Chemical control: 
Several insecticides 
including Decis, Karate, 
Malathion, Pyerin, and 
Bulldock can be used to 
control MSB 

- Note: chemical control 
should be avoided 
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 Symptoms Management 
Macadamia nut borers 
(False codling moth 
Cryptophlebia leucotreta [Myrick] 
and Warehouse moth Ephestia 
spp.) 

  
 

 
 

 
(Source: Samuel J.N.  Muriuki) 

- Nut borer damage to nuts 
is most serious in higher 
altitudes (coffee-tea zone). 

- Larva bore through green 
husks measuring about 3 
mm thick into nuts 
measuring about 10-15 
mm in diameter 

- Infested kernels and husks 
are pre-disposed to fungal 
and bacterial infections 
which cause rotting and 
the kernel to blacken. In 
the marginal coffee zone 
the damage on the kernel 
is 1-2 and 5-7% in the 
coffee/tea zone. 

- Cultural control: 
Dehusk the nuts 
immediately after 
harvesting. 

- Field sanitation: Burn 
husks in which the larvae 
and the pupae dwell 
immediately after 
dehusking 

- Storage areas must be 
cleaned regularly. 

- Store nuts for less than 
one month 

- Collect nuts regularly 
from the field at least 
twice a week. 

- Intercrop - Avoid 
intercropping macadamia 
with alternate hosts of 
nut borers such as 
maize, guava and citrus  

- Biological control: 
Use of blue sticky traps 
to control the pests 

- Chemical control: 
timely spraying is 
important 

- Note: chemical control 
should be avoided  

Thrips Flower thrips 
(Scirtothrips sp.) 

 
 

- Thrips feed on the surface 
of the green husk and 
deposit their excreta 
giving the nut a pale-
brown/bronze colouration 

- Thrip damage is sporadic 
and does not affect yield 

- Thrips are not visible to 
the naked eye 

- Variety MRG-1 (upcoming 
variety) is more 
susceptible to thrips than 
other recommended 
varieties. 

- Cultural control: 
Regular scouting of the 
orchard is encouraged. 
Splash with ash on 
flower buds. Use plant 
extracts from tephrosia 
and chilly 

- Biological controls: 
Use of blue sticky traps. 
Use Fawligen (Bt) or use 
Metarhizium strains/ 
Also use neem-based 
biopesticides e.g. 
Nemacide  
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 Symptoms Management 

 
 

- Thrips feed on flower 
buds causing abortion or 
premature nut drop 

- These insects are vectors 
for viruses that cause 
stunted growth and a 
reduction in yield  

- Trap crops: Plant 
sorghum, and tithonia,   

- Chemical control: 
Spot-treat clusters with 
thrips with mild 
pesticides such as 
corragen, karate, 
duduthrim etc 

- Note: chemical control 
should be avoided 

Mites 
 

 

- Mites feed on flower buds 
causing abortion or 
premature nut drop 

- These insects are vectors 
for diseases and a 
reduction in yield 

- Cultural control: Field 
sanitation – keep the 
field weed-free.  

- Biolgical control: use 
Phytosillus from 
Dudutech or Real IPM 
or Omite according to 
manufacturer’s 
recommendations  

- Chemical control: 
Use Actara, Karate and 
Arima according to the 
manufacturers 
recommendation. 

- Note: chemical control 
should be avoided.  

Systates weevils  
(Phoromitus largus and 
Nematocerus spp.) 
 

 
(Source: Samuel J.N.  Muriuki) 

- They are feed around the 
edge of the young leaves 
leaving them lagged or 
serrated.  

- Croton macrostachyus and 
Chenopodium spp are 
alternative hosts to 
weevils. 

- Cultural control: Field 
sanitation – keep the 
field weed-free.  

- Biological control: 
Plant alternate hosts 

-  
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 Symptoms Management 
Termites (Macrotermes spp.) 

 

- This pest feeds on the 
bark of macadamia trees 
at the base of the plant 
destroying vascular tissue, 
thus hampering uptake of 
nutrients and water 
causing death of the tree. 

- Young orchards are more 
susceptible to termite 
damage 

- Termites can be a serious 
problem even in mature 
orchards.  

 

- Biological control: 
Termites can be 
controlled by application 
of Metarhizium strains. 
Use entopathogenic 
nematodes (EPNs) and 
fungi for termite control  

- Cultural control: 
Grass mulching 
encourages termites and 
therefore should be 
applied a foot from the 
trunk. Termites can also 
be controlled by 
brushing them off the 
tree or by irrigation 
during the dry season.  

- Chemical control: 
Apply Salbun or Drucnet 
on the tree bark one 
foot from the soil level 
or drench soils with 
Gladiator   

- Note: chemical control 
should be avoided. 

Mealybugs  
(Maconellicoccus hirsutus) 

 
 

- Mealybugs can be located 
by tracing the path of 
feeder ants on the nut 
stalk 

- The picture shows the 
beginning of a mealybug 
infestation 

- Mealybugs are white   

- Biological control: 
Can be controlled by 
application of 
Metarhizium strains. Use 
entopathogenic 
nematodes (EPNs) and 
fungus; biopesticides - 
Thuricide and Depel 

- Chemical control: 
Use Karate, Thunder 
and Duduthrim 

- Note: chemical control 
should be avoided. 

Aphids - These are soft bodied 
insects that attack actively 

- Biological control: 
Normally the 
populations are rather 
low and are kept in 
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 Symptoms Management 

 
(Source: Samuel J.N.  Muriuki) 

growing shoots, leaves and 
buds.  

- Aphids cause leaf and 
shoot malformation.   

control by parasitic 
wasps and ladybird 
beetles 

Vertebrate Pests   

Ground and tree squirrels 
 

 
(Source: Samuel J.N. Muriuki) 

- Macadamia shells showing 
damage by ground 
squirrels. This pest eats 
fallen nuts 

- The tree squirrel will 
mostly "harvest" nuts 
before they fall down 

- The loss attributable to 
these pests has not been 
quantified and no 
control measures have 
ever been envisaged in 
Kenya. If the pests 
become important, 
locally made traps and 
cages can be used to 
control them. 

 -  -  

Physiological disorders   

Sun scald 

 

- The symptoms tend to 
occur in the dry season 
when the trees are 
stressed 

- Provide irrigation during 
the dry season 

Nut drop 

 
 

- Caused by over 
production resulting to 
drop of immature nuts 

- Also caused by drought 
and fungal disease such as 
Botrytis  

- Cultural control: 
Proper pruning of trees 

- Chemical control: 
Manage fungal pathogens 
according to 
manufacturer’s 
recommendations 

Nursery Constraints   



46 | P a g e  
 

 Symptoms Management 

   

Water stress Seedling chlorosis  Water quality 

Source of pictures: Lusike Wasilwa unless where indicated 
 
 

10. Pollination Needs of Macadamia Nut 
The macadamia nut inflorescence is arranged in form of raceme, with 100-300 flowers per 
raceme. Each of these flowers has both male and female parts. The pollen is compatible and can 
thus fertilize the ovules of same flower. However, this is not possible since pollen mature several 
days earlier than the time stigma is receptive, thus cross pollination is essential. It is thus 
recommended to plant several varieties of macadamia in an orchard. 
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Fig. 40. Macadamia nut racemes before, after pollination and nut set 

(Source: Lusike Wasilwa) 
 
A single raceme will require about 150 bee visits to ensure optimal fruit set. Five to eight bee 
hives are currently used by Australian farmers per hectare to ensure maximum production. Kenya 
is the leader in East Africa (2003) but its production can be competitive if fruit setting is optimized 
through management of pollinators. 
 
Honey bees and stingless bees can provide pollination of macadamia. These bees are present in 
Kenya and are commercially kept, hence macadamia farmers can enter into agreement with 
beekeepers for having the bees at the time of macadamia flowering period. These bees live in 
colonies (hives) and are easy to handle (with basic training or awareness). Honey bee population 
is usually higher thus the stingless bees may be needed more if chosen. 

 

  
Fig. 41. Macadamia nut cluster showing good pollination and one with poor pollination 

(Source: Lusike Wasilwa) 
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Currently in Kenya farmers do not manage pollinators. This may not imply that the Kenyan 
macadamia nut tree do not require pollinators. The crop bears with pollination coming from the 
bees that are not managed by farmers (i.e. feral or wild pollinators). Since the number of such 
pollinators is highly dependent on the nearby habitat and lack of competing floral resource, such 
pollinators cannot guarantee optimal fruit set and thus more yields. Farmers need to start using 
managed pollinators if they want better and more nuts. 
 

11. Harvesting and Postharvest Handling of 
Macadamia Nuts  
 
Harvesting 
Macadamia nuts drop from the tree when fully mature and should be collected within 2-3 days 
to prevent deterioration (physiological) or damage by rodents. Picking or forcing nuts to fall is 
discouraged because it is not possible to distinguish mature from immature ones. Physiologically 
mature nuts contain 30% moisture in husk and 25% moisture in the kernel. The nuts should be 
spread in layers of about 15 cm on mats or meshed trays under a shade until they are dehusked. 
For efficient collection, the area underneath the canopy should be free of weeds and dry leaves 
so that the nuts are clearly visible. The yield ranges from 3-5 kg of nuts for the first harvest after 
3 years and 40-75 kg of nuts after 15 years. The yield stabilizes at an average of 10,000 kg ha–1 
per year after the 15th year and the tree can produce for more than 50 years with proper 
management. It is recommended to intercrop with annuals such as legumes and vegetables in the 
first seven years for positive gross margins. 
 
Although, macadamia nuts have been grown commercially in Kenya for 50 years, it has been in 
the past 37 years that efforts to select or introduce superior trees have been embarked on.  
Although, over 300 mother trees were previously selected only 15 superior clones are currently 
under investigation in several agro-ecological zones. Currently 4 of 15 clones have been 
recommended for commercial production in the central, eastern, and western highlands. 
Amongst the M. integrifolia clones evaluated, MRG-20, KRG-15 and EMB-1 have acceptable yields 
(55 to 80 kg) and kernel recovery (31.3 to 33.7%) in all agro-ecological zones (marginal coffee 
[1400 – 1550m], main coffee [1550 – 1750m], and coffee - tea zones [> 1750m]).  However, 
MRG-20 was considered the clone with a wide adaptability (yield – 55 kg; 95.7% grade 1; 32.5% 
kernel recovery).  KRG-15 had excellent yields (yield - 80 kg; 92 % grade 1 nuts; 40% kernel 
recovery) and is recommended for growth in both the main and marginal coffee zones.  KMB-3 
(macadamia hybrid) performs particularly well in the coffee/tea zone (yield - 60 kg; 94.3 % grade 
1; 34.8% kernel recovery). Eight new clones the originated from Meru, (MRU-24 and MRU-25), 
Wundanyi (TTW-2), Embu (EMB-H and EMB-2), Kiambu (KMB-4 and KMB-25) and Muranga 
(MRG-25) have been tentatively recommended for cultivation in the coffee/tea zone (> 60 kg; 
34.3 – 41.3% kernel recovery). 
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Table 6. Yield of macadamia nut varieties in the Kenyan highlands  

  Percentage of Kernel In-shell 
Nut 
Yield Cultivar Species Recoverya Grade # 1  

Recommended varieties    

EMB-1 M. integrifolia 33.51 89.48 52 

KRG-1 M. integrifolia 33.14 73.70 46 

KRG-3 M. integrifolia 31.72 85.88 32 

KRG-4 M. integrifolia 32.81 77.22 50 

KRG-15 M. integrifolia 40.27 90.88 60 

MRG-20 M. integrifolia 32.58 86.75 42 

KMB-3 Macadamia hybrid 34.78 79.14 60 

Newly introduced clonesc    

EMB-2 M. integrifolia 34.6 95 60 

EMB-H Macadamia hybrid 36.0 100 60 

KMB-4 Macadamia hybrid 36.6 91 60 

MRG-2 Macadamia hybrid 38.0 - - 

MRG-25 M. integrifolia 37.0 81 - 

MRU-24 Macadamia hybrid 35.3 97 60 

TTW-2 M. integrifolia 41.3 92 60 

Hawaiin Varieties     

Purvis (294) M. integrifolia 39.0 95  

Ikakia (333) M. integrifolia - -  
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  Percentage of Kernel In-shell 
Nut 
Yield Cultivar Species Recoverya Grade # 1  

Kakea (508) M. integrifolia 36.0 90  

Keaau (660) M. integrifolia 44.0 97  

Mauka (741) M. integrifolia 43.0 98  

Pahala (788) M. integrifolia 43.0 96  

a The ratio of the kernel weight in comparison of the nut weight 
b Varieties that were recommended for commercial cultivation in the late 80s 
c Clones recently proposed for commercial cultivation 
 
 
Kernel Recovery Percentage 

Improved Varieties have thin shells compared to non-improved leading to higher Kernel 
recovery percentage (proportion of kernel to total weight of the nut). 

 
 
 
 
 

 
  Thick shell      Thin shell 
 
 

Thick shells from non-
improved types 

Thin shell from improved 
types 
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Postharvest handling 
Dehusking. Dehusking is the removal of the green cover of nuts which is usually slightly open 
when nuts drop. Dehusking should be done within 2 days after harvesting or spread on trays or 
floor sheltered from the rains in layers of 6-7 cm to avoid mould infection. The nuts should not 
be heaped or stored in sacks. The husks can be removed by cutting with knives, secuterers or by 
carefully pounding in specially designed containers to avoid cracking the nuts. Although machines 
maybe used to dehusk, large nuts are predisposed to cracking. 
 
 

  
Use baskets to harvest nuts Simple method of dehusking is 

sack 
Gently “pound” the with 
a stick  

  
Pour out the nuts and sort 
husks from nuts 

Macadamia nut husks can be 
dried and used as fuel for 
cooking 

Macadamia nut after 
dehusking are “wet” 

  

 

Sort out the nuts removing all 
damaged nuts 

Place nuts into proper storage 
trays or bags that allow ease 
of air flow. They should be no 
more than 15 cm deed  

Poor aeration as a result 
of improper storage 
results in rapid molding 

Fig. 42. Steps for postharvest handling of macadamia nuts (Source: Lusike Wasilwa) 
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Drying. In-shell nuts can be air-dried in a shade as direct sun causes nuts shells to crack. The 
cracks serve as entry points for fungi and other organisms which cause deterioration of the 
kernels. Drying can be on meshed trays, mats, or in bins with hot air at 55-65C. The nuts should 
be dried to moisture level of 3.5% before storage. Nuts for processing should be dried to a 
moisture level of 2.0%. A curing period of 1-3 weeks is required before cracking. The kernels are 
dry or deep roasted at 127-150 °C for 12-15 min with the different grades roasted in separate 
batches. The dry roasted and deep roasted kernels are then graded and packed. 
 
Storage. Dried nuts should be stored in a cool dry place free from oduors as nuts pick up smells 
from the surroundings. The store should also be inaccessible to rodents. 
 
Grading. After shelling, kernels are sorted and graded into the following sizes based on intended 
using size or quality grading.  
 
Size grading. The kernels are size-graded to give an even cooking. Grading on size yields whole, 
halves and fragments graded as: 
 Premium (AA) - minimum 90% whole and size 15-25 mm 
 Popular (A) - minimum 50% whole and size 10-17mm 
 Medium (BP) - minimum 10% whole and size less than/not more than 45 mm 
 
 

 
Fig. 43. Macadamia nut grading at Macadamia Research Centre Thika, Industrial Crops 

Research Institute (Source: Lusike Wasilwa) 
 
 
Quality grading is based on oil content of more than 72%, more than 66% and more than 54%. 
Standard quality requirements of macadamia nut kernels are: 
- High oil content, preferably not less than 67%, 
- Low in sugar content of not more than 6%, 
- Plump and not shrivelled, 
- Free from mechanical or insect damage, 
- Fresh, free from rancidity, staleness, mouldy off-flavours or bitterness, 
- Should have intense flavour, creamy white, tan brown or golden brown and uniform size after 

roasting 
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Immature macadamia nuts Insect damaged macadamia nuts 

  
Mould infested macadamia nuts Good quality macadamia nuts 

Fig. 44. Macadamia nut kernel types to watch for (Source: Lusike Wasilwa) 
 
 

 
Fig. 45. Twin nuts are rear and should be removed for subsistence use before sale  

(Source: Lusike Wasilwa) 
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12. Utilization of Macadamia Nut 
 
Value addition of macadamia nuts 
 

  
Macadamia is good for all. Children must be 
encouraged to eat them because this nut 
contributes to food, nutrition and income 
security  

Macadamia is a “fun crop” that appeals to all 
ages. Youth enjoying sorting husks from in-
shell nuts during harvesting 

  
Macadamia nuts have widespread uses at 
home and in food industries such as: 

- Eating as dried or roasted and salted 
kernels 

- Used as condiment in food processing 
- Ice cream making 
- In confectionery industries for 

manufacture of chopped pastries, 
cookies, chocolate, cakes 

Macadamia oil is used: 
- As a salad oil 
- In the manufacture of cosmetics 
- For medical purposes 
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Source: http://komatifoods.co.za/shop/flour/macadamia-flour/ 

The shells can be used: 
 As fuel (charcoal briquettes; or shells) 
 As a mulch 
 For making ornaments and decorations 
 For making carbonised media 
 

Its cake from oil extraction by cold press is 
used: 

- For making high protein food formula 
for human beings from macadamia 
meal 

- As a livestock feed 
Source of all pictures: by Lusike Wasilwa 

 
 

 
Fig. 46. Macadamia nuts are the new gold for smallholder farmers 

(Source: Lusike Wasilwa) 
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