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	Megan Frederickson: 


Um, uh, for the better part of the last two or three years I’ve been studying, uh, ants that make these very unusual gardens in the r-rainforests of the Amazon that are called “devil’s gardens.” Um, devil’s gardens are very strange places, because they are clearings, um, where only one or at most two species of tree grow, and these clearings occur in the middle of very diverse Amazonian rainforests, where usually there are hundreds of tree species growing together. 


And they are called devil’s gardens by local people because local people believe that they’re cultivated by an evil forest spirit, and his name is supposed to be the, the Chuyachaqui. Um, but, in actual fact, I did, um, quite a bit of work to show that these gardens are cultivated by ants. 
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	Megan Frederickson: Ants do a lot of really important things for ecosystems. Um, I’m mostly familiar with the Amazon rainforest because that’s where I do all of my research. Uh, in the Amazon, for instance, ants actually aerate more soil than earthworms, so they’re responsible for, um, providing fertile soil in which a huge number of plants and other species depend. 


Um, uh, ants are, um, uh, very important, um, in playing other roles in the ecosystem as well. They have complex interactions with plants. Um, in tropical rainforests, uh, such as the ones in which I work, they often defend plants against attack by other insect herbivores. So, um, for plants, they’re, uh, responsible for keeping plants from being eaten by other insects, usually by—from beetles, or, uh, caterpillars, or, um, in some places in the world, even, um, even, ants even defend plants from being eaten by, uh, by, by, by large grazing animals, like giraffes.


Um, and, uh, uh, what, what other functions do ants have in, in, ecosystems? Well, um, (pause), hmm, um…


Ants sometimes are important as seed dispersers, and, uh, they are often important mutualists with, um, other insects as well, as with, uh, for instance, with aphids, or with, uh, butterfly caterpillars, and so there are many animals and plants which depend on ants, um, for their own growth, survival, and reproduction.
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	Megan Frederickson: Ant agriculture is a fascinating subject and something that I’ve been very interested in for a long time. So, um, many ants, uh, behave in such a way that is very similar to, um, to, to human agriculture. So they cultivate some kind of crop. 


Um, and in the case of, uh, uh, my study system, where I’ve been working in Peru, the ants are actually responsible for cultivating, um, this tree that they live in. And this tree is, its scientific name is Duroia hirsuta. Unfortunately, it doesn’t have a common name, um, uh, at least not in English. So, um, the ants actually make these very large gardens, um, where only this tree grows, and they do it by killing out, killing off all other kinds of vegetation except for the tree in which they live. And these gardens can get to be very, very large. Um, they can be a thousand trees and cover an area, (pause) at least the size of a soccer field or so. So, um, in many ways ants are, are maintaining their, their, their, crop or they’re, um, they’re growing their, their, their, home, um, by cultivating this tree species. 


And it’s not uncommon, um, for ants to behave this way. Uh, um, ant agriculture is known from a lot of different systems, for instance, leafcutter ants in, uh, the r-, in tropical rainforests, in places like Peru and Costa Rica, and, and, um, and most of Central and South America are actually, um, leafcutter ants are, are famous of course, for, for being, uh, one of the most important herbivores in, in South America. They, um, eat huge, huge, e-, well, they don’t eat, they collect huge and huge amounts of leaves, and bring them back to the nest. And they actually feed these leaves to a fungus that they cultivate inside their nest. And then, um, they feed the fungus to the, to the eggs and the larvae in the colony. Um, and so yet again, it’s an example of, of ant agriculture, ’cause these ants are, are, are cultivating a fungus inside their nest, um, in order to have a, a, consistent, um, and adequate food source for their offspring.
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	Megan Frederickson: So, devil’s gardens are, um, unusual clearings in the rainforests of the Western Amazon, that are found all the way from Ecuador, through Peru, into Bolivia, and probably in Western Brazil as well. And they’re unusual because, um, they, they are places where only one or sometimes two species of tree will grow. And all other plant species and all other vegetation are excluded from these areas. Um, they get to be fairly large in size, often, uh, um, comprising several hundred, um, trees of this one or perhaps two species of tree, and, uh, they’re called devil’s gardens after a local legend that tells that they’re cultivated by an evil forest spirit. 


Um, they’re actually inhabited by a kind of ant, uh, it-, the L-, scientific name is Myrmelachista schumanni.
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	Megan Frederickson: So, the ants that live in, in devil’s gardens, uh, create these devil’s gardens by killing all kinds of plants that try to establish within the boundaries of their colony except for the tree species that they live in. So the tree species that they live in is actually very special, because on the stems of this, of this tree, um, usually it’s this tree Duroia hirsuta, uh, there are these, uh, hollow, swollen places that have a little hole that connects the, um, hollow inside of the stem with the outside. And the ants actually use these holes, uh, to nest in. And, uh, the tree will have many of these small holes with ants nesting in it. 


Um, and there can be many hundreds of trees in one devil’s garden. So the an-ant colony in, in one devil’s garden is often very large, sometimes several million workers. And so these workers, they, they, um, live inside this one tree that will grow there, and they patrol the forest floor an-and search out other kinds of plants which are, uh, attempting to, to establish in the area. And because they can’t nest in most of these other tree species, they actually kill them, and they do it in a really interesting way.


Um, so it’s not unknown for ants that live in trees, um, in other parts of the world, to, uh, kill off nearby vegetation in order to, um, perhaps prevent, uh, uh, enemy or invading ant species from, um, being able to come into contact with the colony, or, um, to promote the growth of the tree that they’re living in. But in all cases, except for the, um, the case of the ants that live in dev-devil’s gardens, they do this using, uh, in, uh, using their mandibles. So they actually use their jaws in order to cut off pieces of, of leaves or vines, that are tr-, that of the trees or plants that are growing nearby.


But in devil’s gardens they actually use a herbicide. So these ants, um, they patrol the forest floor, and when they find a tree, that is, uh, not the tree species that they live in, they begin to attack it. And first um the workers that do this each worker will um start to chew a little hole um with her jaws into the leaf tissue or the stem tissue of the plant that they’re attacking and then she’ll actually insert her abdomen or her rear end if you like (slight laugh) um into the little hole she’s created with her mandible and she’ll release a few droplets of a liquid which um I identified to be formic acid.


Um and this is a uh powerful sort of caustic chemical compound that leaves uh um a kind of burn mark on the leaf and uh and spreads through the leaf tissue and as a result the ants um uh manage to poison the whole plant that they’re attacking and usually within 24 hours uh the plant has um had all of its leaves wilt and turn brown and they’re starting to fall off.  So they do this very effectively.
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	Megan Frederickson: Before I discovered that the ants were using formic acid um as a herbicide to kill plants in devil’s gardens uh there were basically two hypotheses in the scientific literature to explain how devil’s gardens were formed.  And the first was a lot of people thought that perhaps the tree that grows in devil’s gardens might be an allelopathic tree.  And so allelopathy is when a tree produces some kind of toxic chemical compound from its roots which seeps into the soil and prevents other trees or plants from growing nearby, so that was one um major hypothesis for how devil’s gardens were formed.


And the second was it actually had been suggested that um that the ants were responsible for for making devil’s gardens and so I undertook some experiments to show that indeed it is the ants and not um allelopathy by the trees that grow in devil’s gardens that is responsible for making these large uh nearly single species uh stands of trees.
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	Megan Frederickson: Uh a lot of people have asked me the um whether it’s possible to use information from my work in order to eradicate plants that we might not want growing in our gardens or um uh weeds or pests in crops.  Um and it’s a it’s a very good question um but um formic acid the uh herbicide that the ants that I study use is actually a compound that has been uh known and described for hundreds of years


Since something like the 1600’s.  Um and it’s actually um a very strong acid that sort of burns holes through things um so I think to use it as a general herbicide it would probably work but it wouldn’t be very targeted in the sense of of uh um getting rid of weeds instead of um but keeping the grass for instance that we wanted to grow.  Or um and it wouldn’t be


uh uh a good weed killer to use around rose bushes or anything of the like.  But um formic acid is actually used I think by beekeepers to get rid of mites in beehives and uh for its sort of general antibacterial and anti-fungicidal propasies-properties.  So um formic acid can be usable uh to humans in that sense, for eradicating uh bacterial, fungicade, uh fungus mites or plants but


uh um My work hasn’t really helped uh in that direction because uh formic acid is something that has been known and its properties well known for a long time.
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	Megan Frederickson: Um leafcutter ants are ants that collect leaves in order to feed them to a fungus that they grow inside their nest and then the ants feed the fungus to their larvae uh which eventually develop into more workers which go out and collect more leaves for the nest um and by some estimates a colony of leafcutter ants can actually collect more vegetation so consume more leaves in a day than a cow, it’s something like more than 50 kilos or 100 and some odd pounds of leaves can be collected by a colony of leafcutter ants in a day which is a really astonishing amount.


Um uh the leafcutter ants are found all over Central and South America in rainforests and also in other types of environments um there are also uh army ants in the rainforests of tropical South and Central America uh which are very similar to driver ants which are found in in um tropical Africa and army ants get their name from uh foraging on raids so they go out on raids um to look for food items and they they swarm in either in long columns or in big sort of swarm fronts um through the rainforest in order to collect food for the colony


Um and they’re very aggressive um they have soldiers and and uh and then regular workers which we would call regular workers which we would call minor workers uh which are actually responsible for carrying most of the food items and the the soldiers uh um defend the columns of ants while they’re on their raid.


