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This photo of a coffee plantation was taken in El Salvador in May of 2012. This is 

typical of coffee production in Central America. These are the coffee plants 

growing in a lush environment with shade trees. When the coffee berries are 

mature, laborers will pick the berries by hand, the berries will be processed to 

reveal the seeds inside (the “coffee beans”), and the beans will be roasted and 

ultimately, ground and brewed.
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This photo was taken in Costa Rica in March of 2013. The coffee plants in 

this plantation died because they lost their leaves. 

This plantation is representative of the situation in the Americas around 

that time. In 2008-2011 in Columbia, from 2012 in Central America, 

Mexico and the Caribbean; and from 2013 in Peru and Ecuador, 

plantations were affected by coffee rust epidemics of an intensity never 

seen before.



Plants that are severely affected by coffee rust have lesions on their leaves that 

ultimately inhibit photosynthesis. The leaves will die and drop from the plant.

The disease gets its name from the rusty colored powder associated with the 

lesions on infected leaves.

4



Here is the culprit. Coffee rust is caused by the fungal pathogen Hemileia 

vastatrix. And the rusty powder is actually spores. This photo shows the H. 

vastatrix spores under a microscope. And when you have thousands of spores 

together, they amount to a rust-colored powder.
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This illustration depicts the life cycle of the coffee rust fungus. A spore lands on a 

leaf and infects by generating a mycelium that penetrates through a pore. The 

fungus grows inside the leaf, causing lesions. Ultimately, spores are produced and 

release from the lesions and they will be carried by wind or rainsplash or by 

humans—on their clothing or equipment, etc.

Coffee producers throughout Central America saw losses as a result of the recent 

coffee rust outbreak. In 2013, there was a 20% decrease in coffee production in 

the region on average, and a greater than 50% drop in El Salvador. I visited a large 

organic coffee farm in Guatemala where 75% of the plants were severely 

affected.
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The 2012 outbreak was not the first battle with coffee rust. Indeed coffee rust is 

implicated as the reason the British became tea drinkers.

This is a photo of a tea field in Sri Lanka. In the nineteenth century, Sri Lanka was 

a British colony known as Ceylon and was the greatest coffee growing region in 

the world, exporting 100 million pounds of coffee per year, mostly to England. 

Coffee rust was discovered on the island in 1867, eventually wiping out 

production. Following a period of severe economic and social upheaval, British 

planters switched to planting tea as extensively as they had coffee, and the 

British coffee drinkers became tea drinkers. Sri Lanka continues to be home to 

huge tea plantations such as this one.

The coffee rust fungus has been in the Americas at least since the 1970s. And 

over the years, coffee rust has been a persistent challenge. 
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We think that there are economic drivers of coffee rust epidemics. 

The recent epidemic was the biggest that occurred in Central America, in terms 

of intensity and geographic extent, but it is not the first one. Jacques and 

colleagues looked at four important epidemics before at national level: Colombia, 

87; Costa Rica, 89; Nicaragua, 94; El Salvador 2003. Then we had Colombia again 

from 2008 to 2011, and Central America, from 2012. 

All of these coffee rust epidemics occurred during difficult economic periods. The 

graph shows the evolution of coffee prices over time in dollars per one hundred 

pounds. We can see that the Colombian epidemic of 87, the Costa Rican 

epidemic of 89, the Nicaraguan epidemic of 94 and the Central American 

epidemic occurred just after dramatic drops in coffee prices. 

We know that a reduction in coffee prices immediately has an impact on coffee 

management. When the crop is no longer profitable—due to market factors 

beyond a farmer’s control—he or she can longer afford the inputs required to 

maintain a healthy crop. So, basically, inputs like fungicides and fertilizers are 

reduced. Nutrition is very important for fighting the effects of the disease. A well 

fertilized coffee tree has good growth. Leaves lost due to the disease are 

replaced easily, branches can survive and primary and secondary losses are 

reduced.
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In the case of the recent Colombian epidemic, the situation was different. The 

epidemic was concurrent with an increase of coffee prices. However, just before 

this increase, there was also an increase of crude oil prices which increased the 

price of fertilizers. As a result, it was verified that Colombian farmers did not buy 

fertilizers as before. 
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Climate is another contributing factor. 

Arabica coffee is often grown in the hills of Central America. And as you know, 

temperatures decrease as elevation increases. So, it’s coolest at the top of a mountain. 

The coffee rust fungus is happiest at 18-23 C. Historically, that temperature requirement 

relegated the pathogen to lower elevations. So, in 1996, we didn’t generally see disease 

above 880 meters. But, as the climate is changing, and temperatures are warming, the 

fungus’ habitat is expanding. In 2016, we saw the fungus at up to 1500 meters. 

So, we have a fungus, climate change, and economic factors conspiring against coffee 

plants… and importantly...conpiring against the laborers and smallholder farmers who 

produce coffee in these countries.
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These are laborers at a plantation in Costa Rica. They are carrying the baskets that they 

use to collect coffee berries. 

I’m sure you can imagine that when a disease severely impacts the plants, the laborers 

lose their jobs.

10



As a result of the recent coffee rust epidemic, many people lost their jobs due to 

production reduction. Between 16 to 32% from 2012 to 2013, equivalent to more 

than 375,000 people with strong implications in terms of migration from rural 

regions to towns, from Central America to North America.
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This social crisis had food security impacts, principally on two categories of 

people:

- Smallholder coffee farmers who have small plots of land and depend mainly on 

coffee income for buying food for their families

- And poor households dependent on income from serving as unskilled labor in 

coffee plantations. This income allows them to buy supplies for the first 

agricultural cycle of the year (they use the supplies to help them grow beans 

and maize to feed their families), and for buying food in periods of food 

shortages (April to August)

More than 130,000 families were severely impacted in 2013. Only 53,000 

received food; 8,000 metric tons of food were distributed by WFP between July 

and December 2013.
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The US Agency for International Development responded pretty quickly to the 

recent coffee rust outbreak, providing funding for technical assistance, support 

for lines of credit, etc. through the Feed the Future program. 

Feed the Future is a multi-agency, whole-of-government initiative. It is the US 

government’s global hunger and food security initiative. 

I will highlight just one of the programs we supported in response to the coffee 

rust crisis.
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The most widely distributed rust-resistant coffee cultivar in Central America, 

“Lempira”, has recently shown evidence of the disease.

So, resistance in this cultivar has broken down. And 13 new races of H. vastatrix 

have been identified.

Plant disease is an arms race. Pathogens and plants co-evolve over time, with 

natural selection giving favor to pathogens with new mechanisms for causing 

infection. The appearance of these races probably is the consequence of the 

2012 epidemic. A strong epidemic means a large population of pathogens, 

therefore, considering an unchanged rate of mutation, a greater number of 

mutation events and greater probability that new races appear.

The breakdown in Lempira may have dire consequences in the future. In the case 

of Honduras, for example, 60% of coffee farms were planted resistant varieties, 

which is pretty good. Now, with the resistance breakdown, 80% of the coffee 

area in Honduras is planted with susceptible plants.

This is a new threat for the whole region. Coffee rust seems to have a high 

evolutionary potential. This should lead us to think about strategies that could slow 

down its evolution and at the same time preserve available resistance. Pyramiding

resistance genes?
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