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Coffee Leaf Rust

Hemileia vastatrix

Coffee leaf rust, Hemileia vastatrix, was first described in 1869, and 

by 1990 the disease had spread to all major coffee production areas 

in Africa, Southeast Asia, and Central and South America. In late 

October 2020, coffee leaf rust was discovered on the island of Maui 

and has since been confirmed on all the major coffee-producing 

islands in the state of Hawaii, including Hawaii, Oahu, Lanai, Kauai, 

and Molokai.

Infection and Symptoms

The symptoms of the disease include large orange spots on the 

undersides of leaves, premature leaf fall and reductions in yield as 

high as 80%. Fungal spores germinate on the underside of the leaves 

and penetrate through the stoma. Mycelia grow intercellularly and 

produce haustoria that penetrate into plant cells, absorb nutrients, 

and eventually kill the cells. As the fungus grows within the leaf, it 

eventually forms uridia that contain new spores that erupt through 

other stomata, causing the characteristic yellow spots on the under-

surface of the leaves.
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Effects on Yield

Coffee leaf rust appears to affect coffee yield in several ways and 

over multiple years. Non-structural carbohydrates, such as soluble 

sugars and starch, in plants are crucial for fruit set and are related to 

photosynthetic rates and leaf area. Coffee leaf rust reduces pho-

tosynthetic rates because it defoliates the tree. The premature leaf 

drop causes the plant to use stored non-structural carbohydrates 

to replace the leaves to increase photosynthetic rate. But with less 

carbohydrate reserves, the plant may be unable to meet the carbo-

hydrate requirements of the current crop leading to quality issues 

and overbearing stress on the plant. The symptoms of improper 

maturation of coffee berries includes yellow ripening and light and 

empty beans. In addition, carbohydrate may be withdrawn from 

young vegetative tissue resulting in the dieback of young shoots 

that will be the source of the subsequent crop. Progressive decline 

in yield and plant vigor occurs with continued rust infections over 

multiple years.

Coffee Leaf Rust Movement

Both people and wind are responsible for the global movement 

of coffee leaf rust. Humans have contributed to coffee leaf rust 

spread by growing susceptible Arabica cultivars globally. Closely 

planted susceptible coffee trees increase the likelihood of a local rust 

epidemic, and as farms enter the epidemic stage, they contribute 

more to the overall atmospheric load of rust spores and increase the 

likelihood of long-range dispersal. Spores can travel long-distances 

driven by wind (Bowden et al. 1971, Becker and Kranz 1977, 

Ferreira and Boley 1991), where the likelihood of spread is 

inversely proportional to distance because spore viability 

declines rapidly with time (Nutman & Roberts 1963). 

Commerce, trade, and tourism may contribute 

to coffee leaf rust spore movement, but these 

routes appear to be less important. 
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Identification

The adult ALT resembles the adult brown 

dog tick (Rhipicephalus sanguineus). To 

differentiate the two species, look for the 

presence of “eyes” on the sides of its body 

near the second row of legs. 

Human Health Concerns

The first human ALT bite in the U.S. was reported in 2018 in 

Westchester County, New York and did not result in the subject 

becoming ill. The ALT has not been found on rodents including 

white-footed mice, shrews and chipmunks, which are natural 

reservoirs for tick-borne pathogens. In one study, 120 ALTs were 

tested for pathogens that cause human disease including species in 

the following genera: Anaplasma, Babesia, Borrelia and Ehrlichia; all 

were found to be negative. In lab settings, ticks have been reported 

to transmit Rocky Mountain spotted fever. Further testing is 

necessary to determine the maintenance and transmission of 

this pathogen in nature. In a recent study, 263 ticks were 

tested, and one adult female was positive for Borrelia 

burgdorferi, a bacterial species that causes Lyme 

disease. Continued observation and testing of the 

ALT is imperative to monitor its threat to 

public health. 

The Asian longhorned tick (ALT) is 

primarily a pest of concern in livestock 

(cattle, goats, sheep) and studies suggest 

there is a potential for the ALT to vector 

pathogens that cause Rocky Mountain 

spotted fever and other tick-borne illnesses. 

In its native range, the ALT can transmit 

Rickettsia japonica, which causes Japanese 

spotted fever, and the potentially fatal, 

severe fever with thrombocytopenia 

syndrome (SFTS) virus, among others. 

Origin and Distribution

The ALT is native to East Asia, with 

established populations in China, Japan and 

South Korea, and is considered invasive 

in Australia, New Zealand and the United 

States. The ALT was first believed to be 

discovered in the United States in August 

of 2017 on a tick-infested female Icelandic 

sheep in New Jersey. An unidentified 

tick specimen archived in Union County, 

New Jersey, now identified as an ALT, has moved the assumed 

introduction date to 2013. As of 2021, the ALT has been detected 

in primarily mid-Atlantic and southern states. For the current 

distribution please see: aphis.usda.gov/aphis/maps/animal-health/

asian-longhorned-tick.

Life Cycle

There are four life stages of the ALT. The ALT begins its life as an 

egg. The second life stage is the larval stage. At this point, the ALT 

is six-legged. The next life stage is an eight-legged nymph. The 

next and last life stage is the adult. Ticks take one blood meal as 

they transition to the next life stage. After each successful blood 

meal, the tick releases from its host, molts and then begins to quest 

for a new host. An interesting aspect of the ALT is that females 

can reproduce without mating with a male. This process is called 

parthenogenesis and as a result, male Asian longhorned ticks are 

rare. 

Asian Longhorned Tick

Haemaphysalis longicornis
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