
Crop Profile for Sugarcane in Hawaii 
Prepared June, 2000

General Production Information

In 1998, sugarcane was grown on 62,251 acres in the State of Hawaii on the Islands of Maui and Kauai, making 
Hawaii the third largest sugarcane producer in the U.S. after Louisiana and Florida. The 1998 harvest produced 
2.7 million tons of cane and 353,893 tons of 96o raw sugar. Sugarcane farm value was $85.5 million in 1997. 
There are three sugarcane farms: Gay and Robinson Inc. at Kaumakani, Kauai, AMFAC Sugar Kauai - East and 
West Divisions at Kekaha and Lihue, Kauai, respectively, and Hawaiian Commercial & Sugar Company at Paia 
and Puunene, Maui. Each farm has the land, equipment and milling capacity to plant, grow, harvest and process 
the sugarcane to raw sugar. The industry in Hawaii is highly mechanized to offset high labor, land and material 
costs. Hawaii agricultural workers receive the highest wages of any farm workers in the U.S. Supplies and 
products must be shipped long distances at high cost.

One farm on Kauai reported an average yield of 14 tons of sugar per acre with a production cost of about 18 
cents per pound of raw sugar in 1999. The raw sugar is shipped to California for refining which adds freight 
and processing charges of 3.65 cents per pound of raw sugar. Most Hawaii producers require a selling price of 
21 to 22 cents per pound of sugar to break-even. Farms with higher production cost or with lower yields may 
not be profitable. Losses forced Pioneer Mill on the Island of Maui to close in 1999. Currently there are three 
farms (two on Kauai and one on Maui) compared to 35 farms in 1993.

Hawaii has the highest sugar yields in the U.S. with an average of 11.7 tons per acre in 1998. High yields are 
attributed to favorable weather allowing a two-year cropping cycle, high yielding cultivars, drip irrigation, and 
excellent crop management. Annual rainfall varies from 10 to 60 inches in irrigated fields (92% of total 
acreage) to 60 to 100 inches in unirrigated areas. Most fields have uneven terrain with slopes exceeding two 
percent. Fortunately most tropical soils (primarily Oxisols and Mollisols) have stable soil structure with high 
infiltration rates that resist mechanical breakdown to minimize soil erosion. Most of these soils are highly 
weathered, leached of bases and relatively infertile. Fertilizers and soil amendments are required to sustain high 
production levels. All farms have installed runoff diversion ditches in most fields to control soil erosion. 
Rainfall is not uniformly distributed with the highest averages occurring from November through February. 
Hawaii does not have cool, dry winters differing substantially from other sugarcane growing areas. Without a 
dormant period, pests must be controlled throughout the year.

 

 

Cultural Practices

About 92% of all sugarcane acreage in Hawaii are irrigated and almost all with drip systems that provide 
precise control of water and fertilizers with high efficiency to maximize yield. Irrigation amounts are 
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determined using weather data to estimate the potential evapotranspiration (0.2-0.3 inches per day). Water is 
predominantly supplied from rainfall collection on the windward sides of islands and transported by ditches to 
sugarcane fields. Irrigation is applied frequently (one to three applications per week) and in small quantity to 
maximize water use efficiency. Fertilizer amounts are usually estimated based on soil and crop tissue analyses, 
planting and harvest dates, crop requirement at each growth stage and weather (rainfall, temperature and 
sunlight). Lime is soil incorporated in acid soils (pH<6.0), and N, P, K, S and Ca are drip applied. P, S and Ca 
are applied in one to two applications early in the crop before leaf canopy closure also referred to as close-in or 
layby. N and K are applied each month in small amounts necessary to produce the predicted amount of cane 
based on experience or crop modeling to minimize losses.

Before planting, fields are subsoiled to a maximum depth of 24 inches and/or disc harrowed with 36- to 42-inch 
diameter discs to provide the necessary seedbed for drip irrigation. Sugarcane is mechanically planted year 
round using stem pieces (referred to as seedpieces) about 14 inches long. The seedpieces are planted in 6- to 10-
inch deep furrows and covered with two inches of soil. No-till system is used in ratoon fields where the gaps in 
rows are mechanically replanted. A maximum of two ratoon crops is grown, but the norm is one ratoon crop. A 
ratoon field usually requires about 50% replanting. Without adequate stands, the cost of controlling weeds is 
higher because more sunlight reaches the soil to induce the germination of weed seeds. Additional field entries 
for weed control may be required in fields with poor stand when the closure of the sugarcane canopy is delayed. 
More than 70% of the fields are tilled and planted every two years to improve stands by eliminating soil 
compaction, improving soil aeration and drainage, changing cultivar, incorporating soil amendments or field 
residues, minimizing insect and other pests, or eliminating perennial weeds. Frequent planting in lieu of 
ratooning is unique to Hawaii.

Prior to tillage or ratooning, perennial weeds, such as guineagrass (Panicum maximum), are removed 
chemically with glyphosate or hexazinone, or mechanically with a backhoe. After the drip system is installed, a 
preemergence herbicide mix, consisting of one or more herbicides for broad-spectrum weed control (usually 
pendimethalin and atrazine), is broadcast by tractor after planting or replanting. Aerial application may be used 
when the soil is too wet for tractor application to prevent soil compaction, runoff and erosion, and to spot apply 
post emergence herbicides to shrubs and vines growing above the sugarcane canopy.

Soil amendments, such as lime, are plowed into the field before planting. Irrigation is usually applied within 24 
hours of planting or replanting, and N, P and K fertilizers applied via the irrigation water within two weeks of 
the first irrigation. All other fertilizers are applied with water through the drip system. The soil is usually 
sampled prior to planting in the same designated locations for every new plant crop and analyzed for pH, P, K, 
Ca and Mg. Other elements may be analyzed in some fields depending on its field history. The crop sheaths and 
leaf blades are monitored for nutrient status and adequacy during the grand growth period (usually at 6 to 9 
months).

Management of N application is most critical to high sugar yields. The last N is applied about 10-12 months 
after planting for a 24-month crop. Because Hawaii does not have a sufficiently cold or dry period to induce 
natural ripening, ripening is achieved by depleting the soil and crop of N, withholding irrigation and applying 
glyphosate as a chemical ripener to enhance sucrose accumulation. The use of manures or sewage effluent can 
adversely affect sugar yields because N may be mineralized and released late in the crop, inducing vegetative 
growth instead of sugar storage.



In preparation for harvest, irrigation is gradually reduced from 2 to 4 months prior to harvest to harden the crop 
for final ripening. The ripener Polado (glyphosate) is aerially broadcast at 0.25 to 0.5 lb a.i. per acre over the 
sugarcane 6 to 8 weeks prior to harvest. Polado inhibits terminal stem growth and enhances sugar storage. 
Thereafter, irrigation is reduced or ceased to dry the green leaves. The leaf sheath moisture, sugar content and/
or blade N are usually monitored weekly until harvest to determine the optimum time to harvest. Cool night 
temperatures during the ripening period are essential for maximum sugar accumulation.

Sugarcane fields are burned before harvest to eliminate extraneous leafy trash (to reduce hauling and avoid 
interference with processing), insects, rodents and weed seeds. Harvest is usually completed within 24 hours of 
burning to minimize losses from the decomposition of sucrose to reducing sugar. All fields are mechanically 
harvested. The industry is experimenting with combine harvesters, which may allow green-cane harvesting 
without burning. Harvesting green-cane with combine will be a challenge with uneven terrain, rocky fields and 
100 tons of cane per acre.

Hydraulic cranes are used to load the trucks in the field. The trucks deliver the cane to the factory on a road 
system dedicated and maintained by each farm. The cane is washed with water before being processed. The 
three commodities produced at the factory are bagasse (raw material for electricity and fiberboard), raw sugar 
and molasses. The wash water and sediments are recycled. The wash water is filtered and treated for reuse in 
drip irrigation, and the sediments are hauled to amend fields with poor soils.

 

 

Insect Pests

The three most important sugarcane insect pests during the last two decades were the New Guinea sugarcane 
weevil (Rhabdoscelus obscurus), lesser cornstalk borer (Elasmopalpus lignosellus), and yellow sugarcane aphid 
(Sipha flava). Biocontrol of the insect pests in Hawaiian sugarcane is one of the most successful programs in U.
S. agriculture. Since the 1890’s, classical biological control has been the principle method used by Hawaii 
sugarcane entomologists for controlling insect pests. Natural enemies of the target pests, mostly parasitoids, 
have been imported from other sugarcane regions. After quarantine and host range studies, natural enemies 
were mass reared and released at sites infested with the pests. Repeated releases of biocontrol agents in the 
early introductory stage were needed to establish viable parasitoid populations. To date, releases of natural 
enemies of these three major sugarcane pests have had variable success. Incomplete or partial control of the 
pest requires further research to identify additional natural enemies. Control methods also includes selection of 
insect tolerant cultivars and modification of cultural practices. Insecticides are not used because of potential 
harm to the beneficial insects. Some minor insect pest species are present in Hawaii sugarcane fields but do not 
cause economic concerns at the present time are the sugarcane lace bug (Leptodictya tabida), pink sugarcane 
mealybug (Saccharicoccus sacchari), and sugarcane delphacid (Perkinsiella saccharicida).

New Guinea Sugarcane Weevil 
Since the 1880’s, the New Guinea sugarcane weevil or sugarcane beetle borer has been a chronic and persistent 
pest of sugarcane. It is most damaging in the windward regions where temperatures are warm and rainfall high. 
The adult female bores a hole with its long beak into young cane and lays an egg in this puncture, or conversely 



in splits, fractures, cuts and rat bites on matured stalks. The larva or grub feeds on the tissue within the stalks 
for 45 to 80 days and causes extensive tunneling. The adult weevil can live about six months to one year and 
each female lays about 120 to 150 eggs during this period. During a two-year crop, there can be five or six 
weevil generations before the cane is harvested. The tachinid fly (Lixophaga sphenophori), a parasitoid of the 
weevil, was introduced to Hawaii from New Guinea in early 1910’s and again in early 1970’s. To date, this 
parasitoid exerts substantial control of the weevil. Effective control of the weevil can be achieved by integrating 
biological control and growing resistant cultivars without the use of insecticides.

Lesser Cornstalk Borer 
In Hawaii, the lesser cornstalk borer (LCB) is considered the most destructive pest of young sugarcane, killing 
shoots up to 6 weeks of age. It damaged thousands of acres of sugarcane on the Island of Maui between 1986 to 
the present. It is more abundant during spring and summer in dry, hot areas. LCB population decreases after 
shoots are 30 cm or taller. Infestations of the LCB may cause a delay in crop development resulting in a small 
reduction of stand the extreme cases where the entire field must be replanted. Two parasitoid species, Orgilus 
elasmopalpi and Horismenus elineatus, have been introduced from Texas and Bolivia, respectively. H. 
elineatus provided more effective control. Both species have been recovered from field collected LCB larvae. 
Integrated practices of biological control, resistant cultivars and frequent irrigation prior to close-in have been 
effective against this pest. Since 1993, LCB damage has been reduced but continues to be heavy in localized 
areas.

Yellow Sugarcane Aphid 
The yellow sugarcane aphid (YSCA) has been established in Hawaiian sugarcane fields since 1989. Its 
population increases during spring through summer. The aphids colonize the lower surface of leaves, generally 
the lower to middle leaves on a stalk. When large outbreaks occur, even upper leaves may become heavily 
infested. Feeding results in a reddish stippling followed by a general yellowing with irregular purplish areas 
along leaves, and severely affected leaves die.

The use of biological control has been pursued in cooperation with the Hawaii Department of Agriculture and a 
parasitoid from Europe was released into sugarcane fields in 1991-1992, but efforts so far have been 
unsuccessful. In 1999, a parasitoid, Lysiphlebus ambiguus, was introduced from Pakistan and released to the 
sugarcane fields on Maui and Kauai. Studies of this parasitoid are underway.

 

 

Mammalian Pests

Rats 
Three rat species, Polynesian (Rattus exulans), Norway (Rattus norvegicus) and black (Rattus rattus) rats, cause 
severe yield losses in sugarcane. The Polynesian and Norway rats do the most damage by feeding on sugarcane 
stalks. The gnawing by rats provides entryway for fungus disease and attracts cane borers, which reduce cane 
quality. In 1990, crop losses due to rats were estimated conservatively at $6 million. There is no current 
estimate of rat damage.



Various non-chemical control methods included the introduction of mongoose (Herpestes auropunctatus) and 
trapping, but the rats still thrived. Various rodenticides were tested and used. Anticoagulants were used with 
success, but the possibility of feral pigs eating the baits limited their use. Zinc phosphide treated oat was 
registered for use in sugarcane in 1972, and it is currently the only bait used. Fifteen to twenty pounds of 2% a.
i. bait is used to treat each acre bordering noncrop areas such as rock piles, gulches and weedy waste land 
where rats nest. The applications are made as bait station, broadcasting by hand or airplane. In 1998, 1,200 lb a.
i. of zinc phosphide was applied to about 6% of the area in sugarcane. Grasses on field edges and in the field 
can provide nesting sites, and rats can feed on weed seeds to gain protein. The rat population increased 
significantly at several farms when alexandergrass and paragrass were not adequately controlled. Weed-free 
fields and roadsides are necessary to minimize the rat problem.

Feral Pigs 
Feral pigs caused up to 40% yield loss in some fields at Gay and Robinson sugar plantation in 1998. Pigs 
chewed stalks, uprooted stools and damaged the drip irrigation system. Damaged stalks incurred secondary 
infection and reduced cane quality. Control methods included fencing, hunting and trapping. A 10-mile long 
fence was installed and reduced the number of pigs in the fields to an acceptable level in 1999. Hunting is still 
required to eliminate pigs that dig under fences or enter unfenced areas. No pesticides are used to control feral 
pigs.

 

 

Diseases

The major diseases of sugarcane in Hawaii are pineapple disease (Ceratocystis paradoxa), smut (Ustilago 
scitaminea), rust (Puccinia melanocephala), eyespot (Bipolaris sacchari), ratoon stunting disease (Clavibacter 
xyli subs. xyli), leafscald (Xanthomonas albilineans), and yellowleaf syndrome (sugarcane yellowleaf virus). 
Chemical control is use only for pineapple disease, which is controlled with propiconizole (Tilt) as a seedpiece 
dip prior to planting. Cultural control practices are in use and depend on the type of disease. These include seed 
farm monitoring using serological techniques and observation of visible disease symptoms, hot water treatment 
of seed and breeding for resistance.

Pineapple Disease 
Pineapple disease is caused by a fungal pathogen that has soil- and air-borne spores and enters stalk pieces cut 
for seed through the cut ends of the seedpieces. There it spreads rapidly through the stalk, killing the buds and 
preventing germination. The disease is ubiquitous in Hawaii and can result in high percentage mortality in 
newly planted fields. There are no resistant commercial cultivars and the only available treatment is preplant 
dip of the seedpieces in fungicide. At present, only Tilt is used at 0.02 lb a.i. per 100 gallons of water in Hawaii. 
The total amount used was 94 lb a.i. on 73% of the seedpieces planted in 1998.

Smut 
Smut is a fungal disease caused by a basidiomycete (Ustilago scitaminea). This fungus invades plants directly 
by means of airborne spores that are produced on long sori called "whips." The fungus systemically invades 
standing cane and can also be spread through planting of infected seedpieces. Genetic resistance to the disease 



exists and resistant cultivars are planted when possible. However, many of the most productive Hawaiian 
cultivars are moderately susceptible and will continue to be used. Fungicides have no effect on the pathogen. 
Seed stocks are routinely inspected for the presence of the whips and infected fields are not used for planting 
material. Seed stock fields are first planted with seedpieces treated in a hot water dip, which greatly reduces any 
systemic fungus present. Through the continued use of these control measures, losses from the disease are kept 
to a minimum.

Rust 
Rust is a fungal disease of leaves that is caused by an obligate parasite. Airborne spores from the leaf lesions 
germinate and infect new leaves during periods of high humidity. In susceptible sugarcane cultivars, the leaf 
lesions may be so severe that most of the leaves on the plants become necrotic and non-functional. This results 
in crop stunting and yield loss due to tonnage reduction. While copper sprays are used in other crops for control 
of rust diseases, copper is not used in Hawaii on sugarcane. Instead, the disease is controlled using resistant 
cultivars. During development of new cultivars in the breeding program, any rust susceptible clones are 
discarded.

Eyespot 
Eyespot is a fungal disease so-called because of the appearance of the leaf lesions with necrotic centers 
surrounded by a yellow halo that may extend into a long streak parallel to leaf veination. The fungus is spread 
by airborne spores. In the past, it caused severe plant necrosis, stunting and death in susceptible cultivars. The 
destructiveness of the pathogen is due to its ability to produce a toxin that kills plant cells. The disease is no 
longer prevalent because resistant cultivars have been planted for many years. Nonetheless, screening for 
resistance is still undertaken in the breeding program and any clones found susceptible are discarded. 
Fungicides are not necessary for control of eyespot disease.

Ratoon Stunting Disease 
Ratoon stunting disease (RSD) is caused by a fastidious, xylem-limited bacterium. The disease is insidious in 
that it has no visible symptoms other than stunting and thus spreads without detection through plantations. Over 
time, RSD can cause severe yield reduction in lost cane tonnage. The bacterium is spread from plant to plant by 
cutting tools so that the percentage infection increases with each ratoon. New field areas are infected through 
planting of infected seedpieces. There are no pesticides available for control of this systemic bacterial disease 
and no resistant sugarcane cultivars exist in Hawaii. The disease is kept under control in Hawaii by continued 
monitoring of seed fields with serological testing. New seed fields are established with seedpieces that have 
been treated with a two-hour hot water treatment to eliminate the bacterium. If RSD is suspected, harvesting 
knives are sanitized with sodium hypochlorite (Chlorox) before moving to a new field.

Leafscald 
Leafscald disease symptom is characterized by colorless streaks in leaves, which eventually become necrotic 
giving a characteristic scorched look to foliage. Severe yield loss or complete crop loss can result. The causal 
organism is a bacterium that is spread through infected seedpieces. There are no pesticides available for control 
of this disease. In Hawaii, it is under control using resistant cultivars.

Yellowleaf Syndrome 
This virus disease is of recent origin in Hawaii and causes severe leaf yellowing beginning with the midrib and 
leaf tip and progressing down the leaf blade. The amount of yield loss is not well documented at this time, and 
may vary with cultivar and cultural practices. Symptoms occur in stressed cane. The causal virus is transmitted 



by the sugarcane aphid (Melanaphis sacchari). Some Hawaiian cultivars appear to be resistant while others are 
100% infected throughout the plantations. The only control method practiced at this time is to discard any new 
sugarcane clones that show symptoms.

Nematodes 
A large number of parasitic nematode species are found routinely in Hawaiian sugarcane fields. These include 
root knot, lesion, spiral and others. Unlike some areas of the world, they do not warrant the use of control 
measures.

 

 

Weeds

Control Strategies: 
Weeds cause more economic loss in Hawaii sugarcane than all other pests combined. Weeds can reduce 
sugarcane yields by competition for light, water and nutrients, harboring insects and rodents, and interfering 
with milling. Controlling weeds is one of the most costly components of sugarcane production with the cost 
ranging from $80 to $150 per acre per crop. Weeds cause loss of growth and tonnage, reduce sucrose recovery 
in the mill, and limit the number of ratoon crops. The industry is highly dependent on herbicides for profitable 
production. Cultivation is usually not an option because of sloping terrain prone to soil erosion if tilled, 
requirement of frequent passes and possible mechanical damage to the drip irrigation system. Weed 
management decisions typically are made by highly skilled weed control specialists at each farm.

Herbicide use decisions rely on weed history, scouting, and successful past practices. Identification of the weed 
species and population density is essential in selecting the correct herbicide and determining the optimum rate. 
Timing of application is the most important factor for obtaining maximum weed control at the minimum rate. 
Herbicides are normally applied by tractor followed sequentially by knapsack spot application. When soil 
conditions are too wet for tractors, aerial application is an option.

The sugarcane industry depends principally on preemergence herbicides to maintain control of seedling weeds 
until close-in when the soil is shaded sufficiently to minimize germination of seeds and to shade-out low 
growing weeds. Close-in occurs at 5 to 8 months after planting. Timely post emergence applications are 
difficult because of unpredictable rainfall events. Post applications are primarily employed to control weeds not 
controlled or missed by the preemergence application. The last herbicide application is usually made at 4 to 6 
months after planting or ratooning. Field edges may receive additional applications (usually glyphosate and/or 
2,4-D) to keep the drip irrigation submains, risers and tubes clear of weeds for easy maintenance and service.

Problem Weeds: 
Sugarcane is a perennial grass, and most problem weeds are perennial grasses. Few herbicides are available that 
selectively control grass weeds without some damage to sugarcane. The best crop tolerance is achieved with 
applications prior to sugarcane shoot emergence. The perennial weeds are most difficult to control and very 
competitive to sugarcane, especially those not shaded by the crop canopy, such as tall grasses, shrubs and vines. 
In order of importance, some problem weeds with high populations in sugarcane fields are guineagrass 



(Panicum maximum), alexandergrass (Brachiaria planteginea), swollen fingergrass (Chloris inflata), Aiea 
morningglory (Ipomoea triloba), and peria (Momordica charantia). Other weeds, such as Amaranthus and 
Crotalaria species, occur at very high densities but are controlled effectively with atrazine and 2,4-D without 
significant crop damage.

Mechanical and Biological Control Methods: 
Perennial weeds remaining after harvest are controlled by plowing before planting. Mechanical control is the 
only effective control method for some perennial such as haole koa (Leucaena leucocephala). Guineagrass 
stools with diameters up to 3 ft may require the use of a backhoe because normal tillage and repeated 
application of glyphosate are ineffective. After planting, cultivation is generally not practiced except in a few 
fields (about 4% of acreage) where the interrows are cultivated.

Agronomic practices that ensure rapid crop growth and canopy closure reduce the weed infestation and the cost 
of weed control. Cultivar selections of new lines that have rapid canopy closure are desirable to reduce weeds. 
The most critical stage is the first two months after planting when the crop cannot compete with weeds. 
Plowing aids by creating a friable, aerated media for crop roots, eliminating existing weeds, and burying seeds. 
Ratoon fields are not tilled and will usually require more herbicides to achieve acceptable weed control. Drip 
irrigation is beneficial for minimizing weeds since the interrow surface remains dry. Crop rotation is not an 
option in Hawaii as in some mainland areas due to lack of economic alternatives.

Geese were used briefly to eliminate field weeds. Fish (talapia) were introduced into irrigation ditches and 
reservoirs in the 1950’s to control aquatic weeds and continue to reduce the cost of ditch maintenance. Other 
weed-feeding animals are not currently used nor are there any other options feasible for biological control of 
weeds.

Herbicide Use in 1998: 
Herbicides account for 97% of all pesticide use in Hawaii’s sugarcane. Soil-applied herbicide rates are higher in 
Hawaii compared to U.S. mainland rates because tropical soils have high iron oxide content and a large 
adsorptive surface area similar to clayey and organic soils. Five herbicides, atrazine, diuron, pendimethalin, 
glyphosate and ametryn, represent 80% of the total pesticide usage. Other herbicides used in significant 
amounts are trifluralin, 2,4-D and hexazinone. Paraquat was used in less than 1% of the fields. Each herbicide is 
described briefly below and presented in descending order of active ingredient used in 1998. The total herbicide 
use is summarized in Table 1.

Atrazine (AAtrex 90 DF)

●     Provides the most effective preemergent control of large-seeded broadleaves including vines while 
controlling some annual grasses at 2-4 lb a.i. per acre. Applied one to three times per two-year crop.

●     Used as broadcast, tractor-applied preemergent and directed-spray, tractor- and knapsack-applied post 
emergent.

●     Usually mixed with other herbicides for control of perennial grasses.
●     Gives the best crop tolerance of all the herbicides registered for sugarcane with all application methods. 

Reliable, flexible and cost effective.

Diuron (Karmex DF)



●     Controls most germinating broadleaf and grass weeds at 2-4 lb a.i. per acre but poor on large-seeded 
weeds, such as Aiea morningglory and peria, as a preemergent. Ineffective on most vines, but effective 
on seedlings of many problem perennial grasses.

●     Gives better efficacy as a preemergent in fields with moist soil or high rainfall compared to drier 
irrigated fields.

●     Furnishes post activity with acceptable crop tolerance on many weeds especially when used in 
combination with ametryn and a nonionic surfactant. Used principally with ametryn as a post, directed-
spray application in most fields.

Pendimethalin (Pentagon DG, Prowl 3.3EC)

●     Provides the most effective preemergence control of seedling grass weeds, such as guineagrass and 
swollen fingergrass, at 2-4 lb a.i. per acre. Applied once in a two-year crop.

●     Combines with another herbicide to provide adequate control of broadleaf weeds. Usually mixed with 
atrazine, diuron, hexazinone or 2,4-D. Prowl formulation incompatible with ametryn.

●     Works best with rainfall or irrigation immediately after application for soil incorporation to minimize 
photodecomposition.

●     Controls triazine-resistant swollen fingergrass.
●     Ineffective on emerged weeds.
●     Odor problem associated with the carrier in the Prowl EC formulation.
●     Gives good crop tolerance to preemergence applications. Avoid direct contact with seedpieces and crop 

roots. Some foliar damage when applied over sugarcane with more than two leaves.

Ametryn (Evik DF)

●     Provides broad-spectrum control as a pre- and post emergent at 2-4 lb a.i. per acre. Good preemergence 
control of large-seeded broadleaf weeds but not as effective as atrazine.

●     Additive and synergistic post activity when used in combination with diuron.
●     Effective on guineagrass, but some Chloris species have evolved resistance to ametryn.
●     Furnishes good crop tolerances to preemergence application, but some cultivars are moderately sensitive 

to application over emerged sugarcane.
●     Incompatible with EC formulation of trifluralin and pendimethalin.

Glyphosate (Roundup, Rodeo)

●     Used only as a post-directed spray in established fields since it can kill sugarcane. Broadcast in some 
fields prior to tillage and planting or on field roadsides.

●     Very effective on most weeds, especially annual and perennial grasses. Also used to remove unwanted 
volunteer sugarcane with a 2% solution using knapsack wipers. Used to kill cane growing over the drip 
tube.

●     Frequently used on field edges at 1% (by volume) with 2% (by weight) ammonium sulfate in water.
●     Also used as a sugarcane ripener (Polado) at sublethal rates.

Trifluralin (Treflan, Trifluralin 4EC) 



●     Similar to pendimethalin in activity and crop tolerance but with less residual control.
●     Used as a substitute for pendimethalin or as a sequential application after pendimethalin.

Hexazinone (Velpar DF)

●     Provides pre- and post emergence control of many weeds in sugarcane at 0.25-1.0 lb a.i. per acre. 
Ineffective on most vines as a preemergent.

●     Excellent post activity on most weeds including vines.
●     Effective as a basal application to perennial grasses, such as guineagrass and napier grass (Pennisetum 

purpureum), with acceptable crop tolerance.
●     Gives acceptable crop tolerance with preemergence application to loamy soils, but yields can be 

adversely affected with post application over emerged sugarcane.
●     Often mixed with other preemergents when weed seedlings have emerged to provide effective post 

activity with additive preemergence activity.

2,4-D (Formula 40, Amine 4)

●     Provides very effective post control of broadleaf weeds with good crop tolerance. The crop is most 
susceptible to damage at the early stage of stem development at 4 to 6 months.

●     Ineffective on grasses.
●     Used as a post emergent with tractor or knapsack applications with precautions to minimize drift. 

Precautions include using drift-prevention additives, low-pressure nozzles, and a buffer of at least 500 ft 
from homes, parks and other sensitive crops. Only the less volatile amine formulations are used. 
Occasionally applied aerially with a drop boom to control shrubs or vines in limited areas.

●     Usually used in combination with other herbicides to provide preemergence and broad-spectrum weed 
control.

Paraquat (Gramoxone Extra)

●     Occasionally used where weed seedlings have emerged prior to crop emergence.
●     Applied only by tractor.

Table 1: Herbicides applied in Hawaiian sugarcane in 1998 for a two-year crop. The means for number of 
applications and lb a.i. per acre are expressed on an annual basis.

Common Name Avg. number of 
application/yr.

Avg. lb a.i./acre/
yr. 

% of acres treated/
crop 

Total lb a.i. 
applied/yr. 

Ametryn 0.7 1.2 90a 57,576

Atrazine 0.7 3.2 85a 158,056

Diuron 0.7 1.2 90a 65,143



2,4-D 1.0 0.7 80a 32,248

Glyphosate 1.0 0.8 100b 47,252

Hexazinone 0.6 0.6 70a 25,106

Paraquat 0.5 0.5 <1c 310

Pendimethalin 0.7 2.0 55c 63,965

Trifluralin 0.5 1.5 45c 39,803

State Totals

aBroadcast and spot applications. bSpot only. cBroadcast only.

Past Use: 
Herbicides, used in the last 10 years but not in 1998, are simazine (Princep), metribuzin (Lexone or Sencor) 
terbacil (Sinbar), asulam (Asulox), dicamba (Banvel) and metsulfuron (Ally).

Future Use: 
Potential herbicides being evaluated for future use include azafenidin (Milestone), thiazopyr (Visor 2E), 
sulfentrazone (Authority), flumioxazom (Valor) and glyphosate-trimesium (Touchdown). The first four are 
preemergence herbicides with low use rate of less than 1 lb a.i. per acre per application. Milestone, Authority 
and Valor are effective on some large-seeded vine such as Aiea morningglory and peria. Milestone and Valor 
provide broad-spectrum weed control but can damage sugarcane if not applied prior to shoot emergence or 
directed away from the cane. Authority is ineffective on perennial grass weeds. Visor is excellent on seedling 
grasses but marginal on broadleaf weeds. Touchdown is a post emergence herbicide with activity similar to as 
Roundup.

Plant Growth Regulators

Ethephon for Flowering Control and Growth Enhancement 
Ethephon (Ethrel or Ethephon 2) is used to prevent flowering of 6- to 15-month sugarcane. A total of 2,174 lb a.
i. of ethephon at 0.5 lb a.i. per acre was aerially applied on about 7% of the total acreage in 1998. Flowering in 
the first year of a two-year crop will reduce cane growth and the sugar content at harvest due to cessation of top 
growth and initiation of many immature lateral shoots. The only alternative non-chemical method to control 
flowering is to withhold irrigation to stress the crop prior to flower initiation (usually in September), but 
untimely rainfall can ruin this strategy and when successful, cane tonnage may be reduced. In addition to 
controlling flowering, ethephon was shown to significantly increase cane tonnage.

Glyphosate as a Ripener 



Hawaii’s climate is not conducive to natural ripening which requires cool and/or dry periods. Glyphosate 
(Polado L) is used as a preharvest ripener to increase sugar content. The usage was 11,894 lb a.i. on the acres 
scheduled for harvest (50% of the total acreage) in 1998. Six to 8 weeks before harvest, each field usually 
receives a single aerial application of Polado at 0.25 to 0.75 lb a.i. per acre. Some fields with high cane tonnage 
may require two applications with the total amounts not exceeding 1 lb a.i. per crop. An alternative non-
chemical ripening method is to water stress the crop sufficiently to slow vegetative growth and induce sugar 
storage. Ripening using glyphosate has been shown significantly better for increasing cane juice quality and 
sugar yield compared to ripening by water stress. Untimely rainfall can negate the efforts of ripening by 
irrigation withdrawal. The normal cultural practice is to use moderate water stress in combination with Polado 
for ripening.
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