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General Production Information

 

The Hawaii Agricultural Statistics Service (HASS) collects data for macadamia nuts based on a season which 
begins on July 1 and ends on June 30 of the following year. 

MACADAMIA NUTS

MACADAMIA NUTS: Number of farms, acreage, yield, production, price, and value, State of Hawaii, 
1996-01 crop years

Crop year 1 Farms Acreage Yield Production 4 Farm prices 4 Farm

In crop Harvested 2 per 
acre 3

Gross 5 Net 6 Gross 7 Net value 8

Cents per 1,000

Number Acres 1,000 pounds pound dollars

1996-97 750 20,200 19,200 2.9 63,000 56,500 70 78 44,070

1997-98 800 20,200 19,200 3 65,000 58,000 66.9 75 43,500

1998-99 800 20,200 19,200 3 66,000 57,500 57 65 37,375

1999-00 750 19,900 18,900 3.0 64,000 56,500 59.1 67 37,855

2000-01 650 18,400 17,200 2.8 56,000 50,000 52.7 59 29,500
1 Season begins July 1st and ends June 30th of the following year.
2 Called bearing acreage prior to 1993-94 crop year.
3 Net production per bearing acre.
4 Wet in-shell basis, delivered to processors.
5 Gross pounds delivered for processing.
6 Gross pounds delivered for processing less total spoilage.
7 Farm value divided by gross production.
8 Net production multiplied by net farm price.



Hawaii Agricultural Statistics Service, 2001

 

In 1999, an estimated 95% of the estimated 1.4 million macadamia nut trees were of bearing age, 6 years or older 
(Hawaii Agricultural Statistics Service, 2001a). 

In 1999, macadamia nut was the third highest commodity by value in the state (Hawaii Agricultural Statistics 
Service, 2001b). Hawaii was the world's largest producer of macadamia nuts (dried, in-shell) until being overtaken 
by Australia in 1997 (Petry, 2000; U.S. International Trade Commission, 1998). In 1998, Hawaii produced 99% of 
the macadamias in the U.S. (U.S. International Trade Commission, 1998). In 1999, Hawaii produced 45% of the 
world's macadamia nuts (Some History of Hawaii Agriculture, 1999).

 

Production Regions

In 1999, eight of the 800 farms that produced macadamia nuts in Hawaii occupied 15,507 acres or 76% of the 
industry’s total acreage. The remaining acreage is comprised of small-scale farms (Hawaii Agriculture Research 
Center, 1996; Sugano and Mau, 2000). Seventy-one percent of farms are smaller than 2.5 hectares (6.1 acres). 
Ninety-five percent of the state's production is located on the island of Hawaii (U.S. International Trade 
Commission, 1998).

 

 

Cultural Practices

In Hawaii, commercial orchards are planted with grafted seedlings. Macadamia nut trees can start bearing a small 
crop in the fifth year after planting. Under ideal conditions, full production may be reached in 12 to 15 years. 
However, trees exposed to severe conditions such as droughts, disease or windstorms may take more than 20 years 
to reach full production (Yamaguchi, 2001). Trees which receive proper care may produce for 40 to 60 years (U.S. 
International Trade Commission, 1998). Occasional pruning is necessary to establish a central leader, to eliminate 
poor unions between branches, and to remove lower branches to facilitate other cultural and harvest operations.

Macadamia nut trees are grown on deep, well-drained soils with a pH of 5.0-6.5 or on well-drained a‘a lava land 
that is sufficiently weathered to support natural vegetation. The trees require 60-120 inches of rainfall per year and 
can be grown from sea level to an elevation of 2,500 feet (Knowledge Master). In drier locations, supplemental 
irrigation is needed. Therefore, manual labor is needed to monitor and maintain the irrigation systems. In general, 
fields are surveyed for insects, diseases, and weeds as part of an integrated pest management program. And, leaf 
and soil samples are collected several times per year to determine tree and soil nutrient status for subsequent 
fertilizer or soil amendments application as needed.

Nuts increase in diameter until 15 weeks after anthesis and reach their full weight at 20 weeks after anthesis 



(Nagao and Hirae, 1992). Nuts then mature on the trees for another 2-3 months. During this time, their oil content 
doubles until they attain full oil content of 75-79% (Nagao and Hirae, 1992; Jones, 2002). Macadamia nuts are 
harvested from the ground, generally by hand, after they have been allowed to fall from the trees (Farmers 
Bookshelf, 2002; U.S. International Trade Commission, 1998). Where the terrain allows, larger growers may use 
mechanical shakers to shake and collect the nuts off the trees or mechanical harvesters to pick fallen nuts off the 
ground (Yamaguchi, 2001). The main period of harvest is from August through January but in some areas, nuts 
mature throughout the year (Farmers Bookshelf).

 

 

Insect Pests

Tropical Nut Borer

The tropical nut borer (Hypothenemus obscurus) (TNB) is found in 75% of the acres under macadamia nut 
production and has been identified as an important insect pest (Jones, 1995). The impact of TNB, a beetle, is most 
serious in the drier production areas (Jones and Aihara-Sasaki, 1999; Yamaguchi, 2001). In the 2000-2001 crop 
season, estimated crop loss due to TNB was 5.9%, or $313,000† (Hawaii Agricultural Statistics Service, 2001a). 
Actual losses caused by TNB may be underestimated because feeding by TNB introduces mold. Therefore, some 
of the losses attributed by the HASS to mold may actually be caused by TNB (Jones, 1995). 

TNB degrades nut quality by boring holes through the shell and laying eggs within the kernel. TNB prefers nuts 
that have dried to a low moisture content. Such nuts are the sticktights (nuts which fail to abscise after maturation) 
and mature nuts which have fallen from the trees and have been on the ground for more than one week (Delate et 
al., 1992). 

Damage (of economic importance) can be expected when nuts remain on the ground for three weeks or more 
(Jones et al., 1996). On average, damage affects 10-15% of nuts that have been on the ground for four weeks or 
more. However, in susceptible cultivars more than 40% of the nuts may be damaged if they remain on the ground 
for more than three weeks (Jones and Aihara-Sasaki, 1999). Sticktights provide reservoirs for TNB, and each 
sticktight can support many generations. Sticktights usually rot on the trees and fall during the next season to 
become a source of TNB for nuts awaiting harvest. (Jones et al., 1992; Jones, 1995; Jones et al., 1996).

Tropical Nut Borer Control

Non-Chemical Control

Frequent harvesting. For small farms, harvesting at three-week intervals, and immediate husk removal and 
processing are the best methods to control TNB (Jones and Follet, 1997). Some growers have complained about 
this approach; they've indicated that frequent harvesting is not a viable solution (Jones and Aihara-Sasaki, 1999).

Removing infested materials. Sticktights and TNB damaged nuts should be removed from the orchard and 
destroyed (Jones, 1995; Jones and Follett, 1997).



Cultivar selection. Cultivars prone to sticktights should be removed from the orchard. Growers should consider 
susceptibility to TNB when selecting a cultivar for planting or re-planting (Jones, 1995; Jones et al., 1996).

Natural enemies. Two natural predators of TNB have been identified. These beetles, Cathartus quadricollis and 
Leptophloeus spp., are primarily found in sticktights and feed on all stages of TNB, except the adult stage (Jones et 
al, 1998). The impact of these predators on TNB damage levels is not known (Jones and Aihara-Sasaki, 1999).

Chemical Control

Ethephon (Ethrel), a growth regulator, is used to promote nut abscission and facilitate scheduling of harvests to 
prevent TNB damage (Jones et al, 1996). This use of ethephon is labeled under a 24(c) registration (SLN HI-
840004) and is part of the Macadamia Nut IPM Protocol (Macadamia Nut IPM Multi-Disciplinary Committee, 
2000). Approximately 26% of the acreage is treated with 250 ppm ethephon at 100 gallons per acre. One 
application is made during the crop cycle to the mature nuts. The typical reentry and postharvest intervals are 48 
hours and 14 days, respectively (Yamaguchi, 2002).

Endosulfan (Thiodan) has been shown to reduce TNB populations in sticktights and to be efficacious in 
preventing damage to recently fallen nuts (Jones, 2002). Endosulfan is registered for use on macadamia nuts. 
Growers are not encouraged to use endosulfan unless damage is extreme and other options have been exhausted 
(Jones, 2002).

Southern Green Stink Bug 

The southern green stinkbug (Nezara viridula) is a sucking insect that feeds on succulent plant tissue, fruits and 
flowers. The stinkbug inserts its hollow needle-like mouthpart into the nut and injects saliva into the kernel. The 
saliva liquifies the tissue around the tip of the mouthparts and the bug consumes the liquid. This feeding activity 
causes pitting of the kernel (Jones, 2002). Nuts infested on the ground may also have white discoloration (Jones 
and Shearer, 1994). Heavy infestation on nuts that are not fully sized often results in premature abscission (Sugano 
and Mau 2000).

Stinkbug damage has become serious in the last two years due to severe droughts and loss of preferred hosts 
(Yamaguchi, 2001), resulting in more than $1 million (18.9%) in crop loss for the 2000-2001 growing season† 
(Hawaii Agricultural Statistics Service, 2001a). However, this may be an underestimation of the extent of stinkbug 
damage. Stinkbugs, like TNB, may introduce mold while feeding. Some of the loss HASS attributes to mold may 
be caused by stinkbug feeding. Jones (2000) found that 25% of nuts rejected as moldy were damaged by stinkbugs. 
Even more of the sample may have been lost to stinkbugs because smaller feeding punctures may have been 
obscured by mold damage.

Southern green stinkbug cannot survive on macadamia alone and requires another host. Common weed hosts in 
orchards are Desmodium spp. (beggarweed), Crotolaria spp. (rattlepod), Amaranthus spp. (spiny amaranth) and 
several types of legumes. Stinkbugs reproduce and develop on the weeds and feed on macadamia when their hosts 
become unavailable (Jones, 2002). Stinkbug populations increase dramatically once weeds set seeds (Jones and 
Follett, 1997).

Stinkbug damage is most severe in drier growing areas. Damage occurs when nuts are in the trees or within 
approximately the first week after dropping. The damage rate for nuts on the ground is about four times greater 



than for nuts in the trees (Jones and Aihara-Sasaki, 1999). Southern green stinkbugs strongly prefer green nuts 
rather than dried (Jones and Shearer, 1994).

Southern Green Stink Bug Control

Chemical Control

Endosulfan (Thiodan 50W) and malathion (Malathion 5 EC) provide good control but are not normally needed 
(Farmers Bookshelf, 2002). Growers avoid use of these insecticides where the dense canopy prevents the spray 
from contacting the stinkbugs (Yamaguchi, 2001). However, growers will use endosulfan if surveys indicate that 
damage levels reach a threshold that could cause negative economic impact. The wettable powder is the 
formulation of choice (Yamaguchi, 2001). Growers need these products and new alternatives to manage serious 
outbreaks (Sugano and Mau, 2000). There is a 24(c) registration (SLN HI-880008) for Thiodan 50WP. Because 
endosulfan is used on an as needed basis, representative information on percent crop treated, typical number of 
applications, preharvest and reentry intervals, etc. are difficult to estimate. Boom and wand (to spray weeds), and 
airblast (to spray trees) equipment are typically used.

Because weeds, especially legumes, are suitable hosts for stinkbugs, they should be removed from orchard borders 
(Farmers Bookshelf, 2002). Weeds within and at the borders of the orchards must be prevented from setting seeds 
(Jones, 1995). Ground covers may be planted, e.g., grasses, which are not hosts for stinkbugs or other macadamia 
insect pests (Jones, 2002). (See Weeds and Management Strategies.)

Koa Seedworm and Litchi Fruit Moth

The koa seedworm moth (Cryptophlebia illepida) and litchi fruit moth (Cryptophlebia ombrodelta) have similar 
life histories and appearances, cause the same types of damage, share many host plants and occur together in all 
the macadamia growing areas in Hawaii. Koa seedworm is 4-5 times more common (Jones, 2002). Although the 
following information refers to the koa seedworm, the description of damage also applies to the litchi fruit moth, 
the estimated losses from the litchi fruit moth are included, and control measures also apply to the litchi fruit moth.

Koa seedworm lays its eggs on the surface of macadamia nuts. After 3-5 days, caterpillars emerge and bore 
through the husk. Tunneling and webbing on kernels provide strong evidence of koa seedworm feeding (Sugano 
and Mau 2000). Kernel damage is rare because females normally select larger (older) nuts for oviposition and 
larvae do not have enough time to burrow into the kernel before the shell hardens. Nuts affected by koa seedworm 
feeding fall within 3-4 weeks (Jones, 2002).

Losses due to Koa seedworm damage were estimated at $935,000 (17.6%) in 2000-2001† (Hawaii Agricultural 
Statistics Service, 2001a). However, Cryptophlebia causes significantly higher abortion rates and thus may be a 
major cause of immature nuts observed by processors and reported by HASS. Where damage rates are high, koa 
seedworm may be responsible for as much as 50% of the reported immature nuts, resulting in higher losses than 
reported in the statistics (Jones et al., 1992). Koa seedworm causes the highest levels of premature nut drop from 
May through mid-August. Prior to May, the koa seedworm does not lay its eggs on nuts because the nuts are too 
small. Infested nuts that drop in September through October have reached maturity (adequate oil content) by the 
time they fall (Jones and Shearer, 1994).

Koa Seedworm Control



Chemical Control

Azadirachtin (Neemix 4.5) is registered but rarely used. However, growers need this product and new alternatives 
to manage serious outbreaks (Sugano and Mau, 2000). 

Z-8-Dodecenyl Acetate (Isomate-M and Isomate-M 100), the oriental fruit moth pheromone, is registered for use 
against two species of Cryptophlebia. It is used for mating disruption and should be applied at the maximum label 
rate of dispensers per acre (Jones, 2002). These products are used only as needed.

Weed Control

Weed hosts, particularly legumes, should be removed from orchards and borders (Jones 2000). (See Weeds and 
Management Strategies.)

Red-Banded Thrips

Red-banded thrips (Selenothrips rubrocinctus) are normally present in macadamia orchards. Damage is restricted 
to the outer surface of nuts with no impact on nut drop, maturation or nut quality. When populations increase to 
abnormal levels, leaves, especially recently hardened leaves, may be bronzed or damaged. This damage may 
become severe enough to reduce tree growth and vigor by destroying the productivity of the growth flush for the 
current season (Jones, 2002).

Red-Banded Thrips Control

Chemical Control

Malathion applied at low rates provides good control and should reduce populations sufficiently to prevent 
damage (Jones, 2002). About 3 percent of the crop is treated with 1.0-1.4 lbs ai per acre with an airblast sprayer. 
Typically 1-3 applications are made, starting when new leaf growth emerges. Typical reentry and preharvest 
intervals are 12 hours and 1 day, respectively (Yamaguchi, 2002).

Potassium salts of fatty acids (M-Pede) may provide control but requires good coverage, especially on the lower 
side of the leaf (Jones, 2002).

Weed Control

Alternative hosts should be removed from orchard areas to prevent buildup of red-banded thrips populations 
(Jones, 2002). (See Weeds and Management Strategies.)

MITE PESTS AND MANAGEMENT STRATEGIES

Broad mites

The broad mite (Polyphagotarsonemus latus) is a minor pest of macadamias in most production areas. Damage 
from this pest is most severe in wetter growing areas. It utilizes piercing and sucking mouthparts to damage fruits, 



flowers and young leaves. The most significant damage occurs when mites feed on young developing flowers. 
Heavy mite feeding may result in discoloration, distortion, and abscission of flower buds. Infested flowers do not 
set fruit. The husk may be bronzed or russetted when mites feed on large nuts. However, russetting of the husk 
does not affect nut quality (Bittenbender and Hirae, 1990; Jones, 2002). Broad mites may also attack growth 
flushes. This damage is most severe in nurseries or in young transplanted trees (Jones, 2002). 

Mite Control

Sulfur (Microthiol Special, Microthiol Disperss, Spray Sulfur). Approximately 2,500 acres are treated with sulfur 
one to two times a year at a rate of 4.8 lbs ai per acre during the peak flowering season. Total statewide use is 
estimated at 12,000 lbs ai annually (Sugano and Mau, 2000). One to two applications are made starting when 
racemes begin developing. Typical reentry and preharvest intervals are 12 hours each (Yamaguchi, 2002).

 

 

Diseases

Macadamia Quick Decline (MQD)

Macadamia quick decline (MQD) has been the most important concern of the macadamia nut industry (Mau, 
1998). MQD occurs most frequently in high rainfall areas. Trees may die 2-3 months after the appearance of initial 
foliage symptoms (Lee and Ko, 1998). Initial symptoms are yellowing and browning of some leaves in the canopy 
(Ko and Kunimoto, 1992). In 1998, an estimated 5,000 trees were lost to MQD (Hawaii Agricultural Statistics 
Service, 2000). HASS has not collected data regarding MQD losses since 1998 (Martin, 2000).

While still a problem, fewer trees are being lost to MQD. Dead trees are replaced with varieties which are more 
resistant to MQD. MQD-resistant varieties are used for new plantings and for re-plantings (Nishijima, 2000).

MQD has been the subject of extensive research, but its cause has not been established and the interaction of 
organisms and environmental factors contributing to the disease syndrome have not been determined (Mau, 1998). 
Several tree-girdling fungal pathogens such as Xylaria and Nectria have been associated with MQD. The girdling 
may be the major factor causing sudden death of infected trees (Lee and Ko, 1998). Ambrosia beetles, Xyleborus 
affinis, which bore through the trunks of macadamia nut trees, may be secondary pests, i.e., they attack trees 
already damaged by MQD. Ambrosia beetles may damage trees by tunneling through the wood. They feed, not on 
the wood, but on fungi they cultivate.

There is substantial evidence that excess soil moisture may be a critical factor in MQD development. Poor 
drainage caused or exacerbated by compacted soils is strongly implicated in the development of MQD (Nishijima, 
2000). Mechanical injuries are also suspected to be important factors contributing to predisposing trees to MQD 
(Macadamia Nut IPM Multi-Disciplinary Committee, 2000).

Macadamia Quick Decline Control

Cultivar selection. Some varieties of macadamia have shown more MQD resistance than others. MQD is 



controlled by selecting the more resistant varieties for planting and re-planting (Bittenbender and Hirae, 1990; 
Nishijima, 2000; Sugano and Mau 2000).

Removal. Prompt removal of diseased trees reduces the likelihood of disease contamination (Bittenbender and 
Hirae, 1990; Sugano and Mau, 2000). 

Soil drainage. Growers should avoid soil compaction so that soils will maintain adequate drainage (Nishijima, 
2000).

Macadamia Root Rot 

Macadamia root rot caused by the fungus Kretzschmaria clavus, affects the roots and lower trunk of trees. 
Affected trees grow poorly and have few leaves. Smooth or slightly knobby black fungal spores appear on the bark 
of the trunk at the soil line and surface of exposed roots. Another common symptom is the formation of new shoots 
at the base of trees (Bittenbender and Hirae, 1990). Trees decline over a period of years rather than rapidly as in 
the case of MQD. Trees that decline are usually 10-12 years old (Farmers Bookshelf). The disease does not spread 
rapidly nor is it a serious disease in Hawaii’s orchards (Bittenbender and Hirae, 1990; Nishijima, 2000; Sugano 
and Mau, 2000; Yamaguchi, 2001).

Macadamia Root Rot Control

Removal. Diseased plants including roots should be removed from the orchard (Bittenbender and Hirae, 1990).

Injury avoidance. Large rocks should be removed from the base of trees at the time of planting. As the trees 
grow, rocks become a source of injury (Bittenbender and Hirae, 1990).

Raceme and Blossom Blights

Raceme and blossom blights caused by the fungi Phytophthora capsici and Botrytis cinerea reduce nut set and 
crop yields (Sugano and Mau, 2000). Blights caused by Phytophthora usually affect all flower stages and 
developing nuts, while blights caused by Botrytis affect only the racemes. Both fungi are normally present in 
orchards at low levels with negligible effect. High continuous rainfall and cool temperatures during flowering 
periods are conducive to the development of epidemic levels of these diseases. Phytophthora blight is more 
common in mature orchards with denser or more closed-in canopies (Bittenbender and Hirae, 1990; Macadamia 
Nut IPM Multi-Disciplinary Committee, 2000).

Control of Raceme and Blossom Blight

Non-Chemical Control

Pruning and Spacing. To control Phytophthora blight trees must be pruned and spaced to prevent formation of an 
extremely dense canopy. This increases air circulation and allows penetration of sprays. Pruned branches must be 
removed from the orchard and destroyed (Macadamia Nut IPM Multi-Disciplinary Committee, 2000)

Chemical Control



Fosetyl-Al (Aliette) and Azoxystrobin (Abound) are used for Phytophthora raceme blight. These products are 
used if surveys on disease pressure exceeds economic threshold (Yamaguchi, 2001).

Benomyl (Benlate), to control Botrytis raceme blight (Macadamia Nut IPM Multi-Disciplinary Committee, 2000; 
Yamaguchi, 2001), is applied 7-14 days prior to bloom at a rate of 0.875 lbs ai per acre. However, it is rarely 
applied (Sugano and Mau, 2000) and was cancelled on 31 December 2001.

Copper hydroxide (Kocide) and Extract of Neem Oil (Trilogy) products are both registered for use on 
macadamia nuts (Macadamia Nut IPM Multi-Disciplinary Committee, 2000). However, efficacy is poor with both 
products because thorough coverage of blossoms is difficult to obtain. Therefore, these products are rarely, if ever, 
used (Yamaguchi, 2002).

 

 

Weeds

Weed management is an important component in macadamia nut production because weeds compete for food, 
water, nutrients and sunlight. They also provide shelter for insect pests and their predators and can enhance or 
reduce insect damage. Weeds can make rodent management more difficult. Weeds can also interfere with 
harvesting. A dense canopy severely restricts weed growth. Younger orchards are more vulnerable to weed 
competition than older orchards (Macadamia Nut IPM Multi-Disciplinary Committee, 2000).

Weed Control

Chemical Control

Atrazine (Aatrex Nine-O) is applied to approximately 800 acres per year at 2.7 lbs ai per acre. Total statewide use 
is estimated at 2,137 lbs ai annually. It is applied as pre- and post-emergence broadcast sprays for broadleaf and 
grass control (Sugano and Mau, 2000). Typically, 1-2 applications are made per crop cycle (year). Applications are 
made when nuts are not on the ground so the preharvest interval is variable and long. The typical reentry interval is 
12 hours (Yamaguchi, 2002).

Glyphosate (Rascal, Roundup) is applied to 15,500 acres per year at 2.0 lbs ai per acre. It is the primary 
postemergence herbicide for spot and broadcast application in mature and developing orchards. Total statewide use 
is estimated at 38,348 lbs ai per year (Sugano and Mau, 2000). Up to five applications are made per crop cycle. 
The typical reentry and preharvest intervals are 4 hours and 3 days, respectively. A single application of 
glyphosate was estimated at $24.21 per acre (including labor, chemicals, and equipment) (Yamaguchi, 2002).

Oryzalin (Surflan), applied at 2.0 lbs ai per acre, is used as an alternative to Simazine 90. It is a pre-emergence 
herbicide used in combination with other approved herbicides (Sugano and Mau, 2000). 

Oxyfluorfen (Goal 2XL), used at 0.16 lbs ai per acre, is applied to 14,000 acres per year for spot and broadcast 
post-emergence herbicide control. Total statewide use is estimated at 2,240 lbs ai annually (Sugano and Mau, 
2000). Goal 2XL is labeled under a 24(c) registration (SLN HI-960010). One to three applications are made per 



crop cycle. The typical reentry and preharvest intervals are 24 hours and 7 days, respectively (Yamaguchi, 2002).

Paraquat Dichloride (Gramoxone Extra) is applied to 13,000 acres per year by ground application at 0.25 lbs ai 
per acre. Total statewide use is estimated at 3,250 lbs ai annually. It is used as a post-emergence herbicide under 
wet and shady orchard conditions (Sugano and Mau, 2000). Gramoxone Extra is labeled under a 24(c) registration 
(SLN HI-910001). One to three applications are made per crop cycle. The typical reentry and preharvest intervals 
are 12 hours and 1 day, respectively. A single application of paraquat was estimated at $23.67 per acre (including 
labor, chemicals, and equipment) (Yamaguchi, 2002).

Simazine (Simazine 4L, Simazine 80W, Simazine 90DF) is sometimes used as a post-emergence spray to control 
broadleaf weeds. It is applied to approximately 3,800 acres per year at a rate of 2.7 lbs ai per acre. Total statewide 
use is estimated at 10,260 lbs ai annually. (Simazine 90DF is rarely used.) Goal 2XL and Surflan are new 
alternatives (Sugano and Mau, 2000). Typically, one application is made per crop cycle. The application is made 
when nuts are not on the ground so the preharvest interval is variable and long. The typical reentry interval is 12 
hours (Yamaguchi, 2002).

Non-Chemical Control

Mechanical mowing and sheep are also used to control weeds (Sugano and Mau, 2000). The cost of mowing is 
estimated at $10.50 per acre (including labor and equipment) (Yamaguchi, 2002).

 

 

Vertebrates

Roof Rats

Roof rats (Rattus rattus) damage an estimated 5 to 10 percent of the nut crop in Hawaiian macadamia orchards 
(Fellows, 1982; Tobin, 1990). They gnaw holes 1/4-1/2 inch in diameter through the shell and consume the kernel 
(Bittenbender and Hirae 1990).

Rats burrow and nest in cavities and crevices in the porous lava rock substrate or build nests from leaf clippings in 
the tree canopy. Interlocking branches facilitate movement of rats among mature trees. In a foraging study, all 
radio-collared rats were located either in trees or burrows; none were found on the ground (Burwash et al., 1998; 
Campbell et al., 1998). 

Rat Control

Diphacinone (Bait Block Rodenticide, Ramik Mini Bars) is labeled under two 24(c) registrations (HI-980004 and 
HI-980006) for use against rats and mice in macadamia nut orchards. The placement of toxic bait in the trees is 
most effective; broadcast baiting of rodenticides on the ground without interior vegetation is ineffective. 
Approximately five percent of the crop is treated. Two to eight bait blocks (4-16 oz) are placed in a tamperproof 
bait station with 2-6 bait stations per acre. Bait stations are distributed when damage from rats is evident. Bait 
stations are maintained for as long as rats continue to damage nuts and take the bait (Yamaguchi, 2002).



In a simulation study, Tobin et al. (1997) determined that rat damage to as many as 30% of nut clusters (racemes) 
may be economically unimportant if the damage occurs before 120 days post- anthesis (dpa). Economically 
important losses occur when rat damage affects 30% or more of nut clusters at 150 dpa or later. Therefore, growers 
should concentrate efforts to manage rat damage later in the production season. However, if rodent populations and 
damage rates are high prior to 150 dpa, control measures may be indicated to reduce damage later in the crop cycle 
(Campbell et al., 1998; Tobin et al., 1997).
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