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     Leaves cutter ants (Atta sp.) cutting the  leaves they use to produce a substrate to cultivate fungus, from which they get their food.  Leaves cutter ants avoid to reap plants which may contain fungicide substances, since they can kill the fungus they cultivate.  By knowing this, a good solution to control the leaves cutter ants that eat the plants in your garden could be by cultivating plants that ants dislike, so everybody would be happier by respecting each other.

     Most of the terrestrial plants are motionless organisms, which fasten their roots to the substrate in order to stabilize.  Likewise, roots allow them to get food from the ground and air to grow, reproduce and exist.  But, if the plants can’t move to escape from danger, as for example, to run away from an animal, how can they protect themselves?  Before answering this question, we should talk about the threats they are exposed to.

 

Plants Enemies

 

     Among their enemies, insects are the most outstanding ones.  E.O.Wilson said in his work “Biodiversity” (1992), that more than one million insects have been identified, from which three fourth of them affect plants, by one way or another, destroying their leaves, seeds, flowers, stems and roots.  Nevertheless, not all of them are harmful, because some of them are necessary for the pollination and indispensable for the reproduction and survival of plants.  

     Another group of enemies are the pathologic microorganisms, that is, bacterium, virus and fungi which cause illness.  Some pathologic organisms get into the plants through the animal’s spittle, when they eat the plants.  Nevertheless, there are some necessary microorganisms for the plants welfare like the Rhizobium bacteria, which fixes to the roots, helping to fix the Nitrogen and inciting the plants growth.  On their own, mycorrhizal fungus helps in the absorption of food through the roots.

     Finally, the smallest group of enemies is conformed by the mammals that eat the leaves and fruits of the plants, although some are very important to spread seeds, such as bats, sainos, rabbits and Central American agoutis.

 

Physical Defense

     Terrestrial plants use chemical and physical strategies to fight against their enemies.  Their main defense is the physical one, that may be observed on the leaves, stems, bark and roots.  Leaves may be covered by scales and downs.  Considering the sizes scale, imagine an insect landing on a leaf and facing a hair jungle, some of which have chemical compounds.  Some other leaves have a very smooth surface, because they are covered by a cuticle or a waxen surface.  Modern biotechnology makes possible the production of a variety of cabbage which leaves are so saturated by these waxes that even shine; insects that eat these cabbages take more time touching and giving up to eat them.

     We can also see that the branches, trunks and roots have a protective cover, the bark, that in some cases may have thorns, such as the case of the “palm of chunga” and the palm of Pacora, which trunks are full of thorns.

     In order to defend their feminine reproductive organs, plants place them inside the flowers, safe from many scourges.

     Occasionally,  physical and chemical defenses are quite linked.  For example, the surface of the wild tomato leaves is covered by several types of hair, which release two different substances when insects bite them.  When both substances are mixed, they form like a glue, so the insect’s jaw almost sticks to the surface, making it hard to eat.

 

Chemical Defense

 

     Plants chemical defense is sophisticated and fascinating; they have developed very complex mechanisms to produce substances that protect them from different threats.  One of the interesting aspects is that each specimen has its own chemical artillery.  At the same time, individual plants of the same kind may produce similar defensive components, in different number and combinations.  Considering that exist more than 20,000 kinds of plants identified in the world and that each one produce a particular battery of defensive compounds, it can be confirmed that the biological wealth is linked to a greater chemical wealth.

     Another kind of chemical defense is the induced one, that is produced when an insect pathogenic or not attacks the plant, and a substance is released, carrying out the signal of the attack to the cells membrane which produce the defensives chemical substances.  When the signal reaches the membrane, it is changed into a message which activates the cell.  The result is that inside the cell an oily acid is produced and it goes through a number of changes in its chemical structure.  The last compound in this chain, called “jasmonato” gets into the core, where the genetic information is activated, compiling the production of defensive substances.  This entire and very complicated process takes just a few seconds.

     One of the most extraordinary technological and scientific advance in the 20th century has been to understand these processes.  Among their many positive effects is that they make possible to evaluate the best conditions to immunize the plants we cultivate, increasing their defenses before they are attacked, they release smells which encourage the chemical defenses in other plants of the same kind which grow nearby.  

       Some other researches show that the substances released by the plants help to attract the natural enemies of insects which attack them.  The attacker insect depredator eats it or puts its eggs inside the insect.  Another variant of the induced chemical defense is observed when the plant, if it is attacked by a pathogenic insect, destroys the infested tissue.  We can say that the plant by itself kills the ill tissue, so its leaves stay healthy.  The black spots that sometimes we see on the leaves are the result of this process of self destruction of specific parts to save the rest of the body.

     Some researchers think that these chemical defensive systems may be produced by endophytes fungi, that is, which live inside the leaves tissue without causing any disease to the plant.

     Some insects have become adapted to these plants defenses, taking advantage of them for their own benefit.  So, the Monarch Butterfly gets food from plants which contain compounds called alkaloids, very poisonous for other animals, including human beings.  The male of this kind transforms these alkaloids inside its body, converting them in feromones, substances which help to attack the female during the reproductive cycle.  When it couples or during the nuptial flight, they spread the alkaloids the have already changed over the female.  The female prefers the male which has the best and the greater combination of alkaloids.

     In spite of the wide variety of the chemical defenses and physical barriers of plants, insects are able to recognize the leaves of their guest plants.  For that reason, they use colors, smells, textures and flavors.  These insects have developed different and sophisticated forms to explode plants as food and shelter, counteracting their protective mechanisms.

 

What happens when the environment becomes hostile?

 

     Drought, frosts, floods, the pollution and the sun ultraviolet radiations are elements that may cause  plants’ death.  Fortunately, they own mechanism to face those events.  For instance, some plants have thick and closed leaves to avoid water lose; some others have a kind of anti-freezing agent in their fluids transportation system which avoids the sap from freezing; some of them produce ultra violet radiation blockers in their leaves to avoid a cell damage; some other plants have aerial roots to face the floods, such  as   the Gira  palm tree or the red Mangrove tree.  In fact, there are trees that perfectly grow in swamps, such as the Cativo tree.  Nevertheless, the continuous exposure to these negative environmental agents may cause permanent damage and therefore, the death of these wonderful alive beings.

 

Usefulness

     Plants have very complicated biochemical mechanisms to protect, defend, cure and immunize themselves against the environment attacks.  The understanding of these mechanisms, throughout the researches on basic science, has encouraged ecologists and agrobiotechnologists to create methods in order to mitigate the pest in agriculture.  Among their efforts is the purpose to “immunize” the cultivated plants, to produce plants genetically improved, tramps with feromones to get male insects and release aromatic substances to attract the plagues’ enemies.

     Similarly, the compounds used by the plants to defend themselves may be evaluated to find promissory substances for medicines, that is made by the biological prospection and bioprospection.  The ecologic context, that is, the study of the interrelationship between plants and their environment, let us have a more powerful criteria in order to select plants potentially useful.  In fact, a great percentage of current medicines contains a substance obtained from plants, which they use as a defense mechanism.  For instance, to treat cardiac disorders, medicines with cardiac glycosides are widely used, which are present in species of the plant Digitalis that protect them successfully against herbivores insects.

     As a conclusion, plants are extraordinary alive beings which have developed ways to deal and survive in an aggressive environment.  They deserve our respect.  Somehow, our existence depends totally on them.

