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The essays in this collection comprise natural history articles that I wrote between 1980 and 1993. Three (“How to Have Sex If You’re Not Human,” “Weirdos of the Animal World,” and “Dinosaurs: Just When You Thought You Knew Everything About the Big Rascals”) originally appeared in Cosmopolitan magazine. Six (“The Surprising Sex Life of Plants,” “Sexual Olympics,” “Earth’s Odd Couples,” “Survival Tactics,” ”Mating Strategies,” and “Sexual Choice: The Female’s Newly Discovered Role”) originally appeared in Science Digest magazine, which ceased publication in 1986. The others are published for the first time in this collection. All deal with the fascinating, sometimes bizarre, mating behaviors and survival strategies in the animal and plant kingdoms.
In writing these articles, I was privileged to interview some of the top scientists in the world—men and women whose meticulous, painstaking work has contributed enormously to our understanding of the natural world. I am grateful to all of them for taking the time to answer my questions and share their work with me.
Since these articles were written, some of the scientists have moved to different institutions, others have retired and now have emeritus status, and others, sadly, have died.
As a science journalist, I have always found the natural world wilder than anything science fiction writers could possibly imagine: sex-changing fishes, hermaphroditic snails, and deceptive plants are just some of the ruses and strategies that all organisms use to achieve their reproductive ends. And make no mistake, for all our romanticizing, the drive to reproduce underlies much of our behavior, social structures, politics, religion, mythology and everything else we call culture. As Darwin reminded us in 1859 in his monumental work, The Origin of Species, “In looking at Nature, it is most necessary to keep the foregoing considerations always in mind—never to forget that every single organic being may be said to be striving to the utmost to increase in numbers.”
As a result of researching and writing these articles, I became intensely interested in female mate choice and the female’s role in evolution. The article that I wrote on this subject, “Sexual Choice: The Female’s Newly Discovered Role,” which originally appeared in the March 1982 issue of Science Digest, won The Newswomen’s Club of New York’s Front Page Award for Best Magazine Feature of 1982. This article became the basis for my 1992 book, Sexual Strategies: How Females choose Their Mates, which was originally published by Jeremy P. Tarcher/Putnam. I brought out an updated edition of this book in 2008 through the Authors Guild BackInPrint Program with iUniverse.com.
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Chapter 1: How to Have Sex if You’re Not Human
If Freud had known more about the birds and bees, he might never have fantasized his theory of penis envy. In fact, a lot of theories about what sex is or ought to be might be vastly different if they were more firmly grounded in biology than in romance. The truth is: What passes for the story of the birds and the bees is a bedtime tale for innocents that leaves out more than it tells. In the reality of the wild, birds, bees, butterflies, snails—even orchids and avocados—“do it” in ways that would make the erotic Hindu sculptures at Konarak blush all the way down to their stone toenails. A tableau of nonhuman sexual strategies includes cannibals, transvestites, hermaphrodites, homosexual rapists, males with two penises, and plants that deceive, seduce, and kill. When it comes to mixing genes—and biologically, that’s what sex is all about—anything and everything goes.
There are almost as many ways and positions for “doing it” as they are creatures on the face of the Earth. Our human repertoire of seduction techniques seems unimaginative by comparison. Some animals and plants change sex as blithely as humans slip into evening clothes. Others resort to trickery—the biological equivalent of our sexual con games. A few animals even give up their lives for sex, but unlike us humans, they don’t have any choice in the matter.
In the nonhuman world, sexual behavior is genetically programmed. Here, sex is straight and unadulterated. Nobody worries about who’s on top or who comes first or whether orgasms are clitoral or vaginal. There are no value judgments attached—no “crimes against nature,” sexual deviates, “unnatural” sex acts. Evolution favors whatever strategy best enables an animal or plant to pass along its genes and leave successful offspring.
It’s fun to be a voyeur in the world of nonhuman sex, but there’s a more serious reason for paying close attention to the birds and the bees. Training binoculars on nonhuman erotic windows can provide new biological perspectives on human sexual behavior—particularly taboos and discrimination, rape, wife-beating, and possibly other forms of sexual aggression. First, however, it’s necessary to give up some of our human chauvinist ideas.
Switching Sexes
Sexual behavior that seems bizarre in some human circles is perfectly normal among other organisms. Every imaginable sex change occurs routinely, without controversy, operations, or gender-determination tests, among many species of coral reef fishes, for example.
For some species of wrasses, known as cleaner fish because they remove parasites from larger fish, sex reversal is a means of maintaining social order. These wrasses live in small groups consisting of a harem of three to six mature females, several immature offspring, and a dominant male. The young all start out as females, but can later switch gender under certain conditions. If the dominant male dies, for example, the largest female begins converting to male within half an hour, even if she’s carrying a bellyful of eggs. Both her behavior and biology change. She begins behaving like a male, courting the other females and aggressively defending her territory. Her sex glands, the gonads, undergo rapid reorganization. According to behavioral ecologist Dr. Ross Robertson, of the Smithsonian Tropical Research Institute in Panama, the new male can release sperm within two weeks. Fortunately or unfortunately, depending on your point of view, medical science hasn’t advanced enough to bring about such complete sexual transformation in human beings . . . not yet.
Sex change is even more common among plants. Yes, even the blooming plants do it! In this case, the switch serves to prevent the genetic havoc that can result from incest or self-pollination. Avocados, for example, aren’t as innocent and passive as they seem. Every twenty-four hours they change sex in full view of anyone who happens to be watching . . . but no one except the avocado knows the difference.
Each kind of avocado has two types of trees. Type A’s flowers may open as female in the morning, close in the afternoon, and open as male the next afternoon. Type B’s sex changes are exactly the reverse, male in the morning and female the next afternoon. This seemingly strange behavior prevents incest and ensures diversity by guaranteeing that a tree will be fertilized by pollen from another tree rather than from its own blossoms. The process is the botanical equivalent of incest taboos found in all but a very few human societies.
Hermaphroditism: Having It Both Ways
Another deviation from what we consider the sexual norm, hermaphroditism—the possession of both male and female genitals—is both normal and advantageous for animals and plants that have difficulty finding mates or live in small, isolated populations. Take the sea hare, a large marine snail endowed with a penis just to the right of its mouth and a vagina in the center of its back. Mating combinations for this anatomical wonder vary from conventional male-female pairing to orgiastic splendor that would titillate even hard-core porn aficionados. Imagine the viscous pleasure of a daisy chain in which each snail simultaneously performs both male and female functions. Hermaphroditism may be the way to have your sexual cake and eat it, too.
Sexual Tricksters
Contrary to our most moralistic fables, evolution favors such tricksters. The individual who can successfully put one over on its rivals usually wins out. Consider the transvestite scorpionfly. Courtship etiquette among this species demands that the male hunt down a large, tasty prey and present it to a female. Although he risks his life by exposing himself to predators as he hunts, he’s sure to die a virgin if he has no nuptial gift to attract a mate. Some opportunistic males have found a way out of this Catch-22 by becoming transvestites. Posing as females, these devious fellows grab a courting male’s nuptial gift and fly off to offer it to a female of their own. The lady doesn’t care if the goods are hot. She’s only interested in a large, delectable morsel to satisfy her appetite, for she eats throughout copulation. (Wherever did we get the idea that the way to a man’s heart is through the stomach?) Dr. Randy Thornhill of the University of New Mexico, who discovered this deceit, reports that transvestites succeed in mating more often than males that do their own hunting. Crime pays, at least among scorpionflies.
Certain male cichlids—a family of tropical fish—would very likely never fertilize any eggs if they didn’t resort to trickery. These fish are usually found in waters thick with predators; so as a protective strategy, the female carries her eggs and then hatches the young in her mouth, where they stay until they can swim. The male’s problem is how to fertilize the eggs. Fortunately, evolution has outfitted his tail fin with orange dots that look exactly like the female’s eggs. A crafty male spreads his fin and drags it over the sand, tricking the female into thinking she’s dropped some of her precious cargo. As she instinctively tries to scoop it up, she gets a mouthful of sperm that fertilize the real eggs in her mouth. For these fish, oral sex turns out to be an absolute necessity rather than an “unnatural” act.
Another kind of deceit is used by some birds. Male bowerbirds lack the fancy tail feathers that most other male birds have to swish and swirl in their elaborate courtship dances. So, like some human suitors, they try to make up for anatomical shortcomings by accumulating showy possessions. To attract mates, males construct and decorate elaborate courts, called bowers, on the ground. The bower isn’t a nest or a feeding area; it’s strictly a seduction pad—a mating station where the polygynous male struts and sings as he tries to attract as many females as possible. Once mating has occurred, the male, like many a human bachelor, kicks out the female and tidies up his bower for the next conquest. Not surprisingly, the dullest-looking male constructs the most ornate, towering bower. In the case of these birds, found only in Australia, New Guinea, and adjacent islands, fancy houses have taken the place of pretty plumage.
The bowerbird’s courtship behavior is one of the most extraordinary in the animal kingdom, but the plant world also has some tricks up its leaves. We tend to think plants don’t do anything except sit in the ground, or in pots, and bloom. Well, that’s only the way it seems. Plants are among the greatest manipulators of behavior and with good reason. Imagine trying to have sex without moving around. Envision further that your nearest possible mate is rooted in the ground a half-mile away, and it can’t move, either. This is quite a problem, but one way plants have solved this dilemma is by enlisting the services of a host of mobile creatures—bees, butterflies, hummingbirds, bats, wasps, monkeys, even rats.
Ménage a Trois
For most organisms it takes only two—a male and a female—to mate, but for plants, three’s a necessity. All of them (even hermaphrodites, which most flowering plants are) need something to carry the male’s genes, contained in pollen grains, to the female parts of blossoms. Wind and water transport the pollen payload for some plants, but the majority depend on animals, particularly insects, to consummate their nuptials. Incredibly, plants tease, seduce, and trick creatures into doing all sorts of things. Why do they fall for the ruse? Food and sex. It’s all in whetting the appetites.
Plants get animals’ attention by exposing themselves. Flowers are really a plant’s sexual organs enlarged, colored, and perfumed to attract specific creatures—something to keep in mind when bringing a person a bouquet or weaving hibiscus blossoms in your hair. Mere attention isn’t enough, however. The plant has to induce the animal to stick some part of its body far enough into the blossom to pick up or deposit pollen (the plant’s equivalent of sperm). So, plants bait animals with nectar, a high-carbohydrate food that keeps their pollinators coming back for more. It’s a case of food in exchange for sex, and some extremely intricate relationships between plants and pollinators have evolved. Flowers pollinated by hummingbirds, for example, produce larger quantities of nectar because hummingbirds are insatiable feeders. A tropical plant pollinated by a rat or mouse produces nectar only at night, when its nocturnal pollinator is scurrying about. In other words, plants cater to the specific tastes of their galloping gourmets.
Other plants whet an animal’s sexual appetite. Certain orchids, such as the Mediterranean Ophrys, arouse male bees and wasps by mimicking not only the appearance and feel of females but also their sexual odor. Attracted by what he thinks is a turned-on female, a male flies in only to find himself in the ridiculous situation of trying to mate with a flower. At least one male has been caught actually ejaculating on a blossom. And as for the Cryptostylus orchid, found in Australia and New Guinea, the male wasp seems to prefer it to the female wasp.
Well, insects can have their fetishes, too. But the payoff belongs to the orchid; for in the process of trying to mate with it, the wasp picks up pollen that he carries to the female organ inside the next blossom that tricks him. It’s almost enough to make you feel sorry for the wasp, although you do have to admire the orchid’s strategy.
Of all plants, orchids are the most outrageous deceivers. Not only do some mimic female insects but others impersonate prey, arousing pollinators to attack. Still others produce pseudopollen and false nectaries that attract hungry, gullible insects.
Some orchids don’t produce any nectar at all. About two thousand species of Central and South American orchids attract their bee pollinators with perfumes—highly complex fragrance chemicals exuded on the flower petals. Some forty of these scents have been identified. One smells like Vicks Vaporub and another like a Dior perfume.
The male bees that pollinate these orchids collect the perfumes and store them in spongelike tissue in their hind legs. Nobody knows for sure what they do with their cache of perfume, but research strongly suggests that they may use it to attract female bees. If so, they aren’t the only creatures to use fragrance as an aid to seduction. We humans have been using flowers to woo and win mates for centuries; but the bees have been doing it for eons longer.
How Sex Evolved
Nobody knows just when sex came about or why, but the practice has surely been around many millions of years longer than we have. One theory is that it evolved in response to hard times. Many animals, such as freshwater hydras and aphids, are known to breed asexually (without mating) when conditions are favorable but shift to sexual reproduction when the environment deteriorates. It’s even been suggested that sex evolved to get animals through the winter—a warming thought to entertain on a cold night.
During spring and summer, aphids, the tiny little bugs that get on tomato and potato plants, reproduce without sex through parthenogenesis—the development of young from unfertilized eggs. But in the fall, they switch to sexual reproduction, producing fertilized eggs that survive winter in a state of dormancy and hatch in the spring.
Similarly, sexual activity has been induced in rotifers, or wheel worms—microscopic animals that live in fresh- and saltwater habitats—by recreating environmental stresses, such as crowding and starvation, in the laboratory. One wonders if some series of primordial catastrophes set the stage for sex.
However sex got started, it’s provided organisms with the best means so far of producing unique individuals. When two different sex cells from male and female fuse into one, an original combination of genes results, creating something that never before existed. Without sex, it’s unlikely that the great variety of life on Earth, including our own, would have ever evolved. Uniqueness, for all its unpredictability, carries the possibility of change, adaptation, and flexibility, which organisms need if they’re to make it in the long run. In this sense, sex is a species’ best long-term insurance against extinction . . . but it certainly isn’t all love and roses.
Conflicts of the Mating Game
Sex is fraught with tensions, not the kind rooted in fantasy but basic biological conflicts of interest. In his landmark book, Sociobiology: The New Synthesis, eminent Harvard sociobiologist Edward O. Wilson points out that social bonds are formed in spite of sex rather than because of it. It’s in the interest of the male to be promiscuous, to spread his genes around by mating with as many females as possible. The female, on the other hand, has more to gain by being choosy and obtaining as much parenting assistance from the male as she can. Offspring bring in yet another conflict, for they’re determined to delay the weaning process and get as much parental attention as possible. In short, everyone is bent on protecting and passing along his or her own genes. Some biologists believe the genes are out for themselves, and that we animals are only vehicles for transporting and reproducing them. Whatever the case, sex isn’t easy for anybody, nonhumans included.
Finding a suitable mate can be extremely difficult. And once a potential partner is tracked down (males are generally the more aggressive suitors among nonhuman animals), she may not be receptive or may already have a mate, who chases off or attacks any intruder.
Sex is risky, too. While having it, animals are vulnerable to attack. Among certain tropical frogs, the same call that males use to lure mates also attracts predators. And as if all these difficulties weren’t enough, many nonhuman animals come into heat only during brief periods of the year, which usually coincide with the most favorable weather and greatest availability of food. Often, the “time window,” as biologists call it, is very narrow. A species of tropical praying mantis can mate only during a twenty-minute period between dawn and sunrise.
We may joke about the right time, the right place, and getting in the mood for love, but these old song clichés obviously have biological underpinnings. With all the difficulties animals have getting together, it’s no wonder that evolution made sex powerfully satisfying. At least, for some animals.
The Nonhuman Big O
Do nonhuman animals experience orgasm as we know it? Male wolves, lions, and mountain gorillas certainly have sexual climaxes. During the entire half-hour that a wolf pair are locked together in what is called a “tie,” the male ejaculates approximately every minute. Male lions advertise climax with “a prolonged snarly meow,” writes renowned field biologist and author Dr. George Schaller. Schaller observed a male lion mating 157 times in fifty-five hours, an average of once every twenty-one minutes! No wonder male lions sleep so much. Even the thought of such a prodigious energy output is tiring, but there’s a good biological reason why the lion is so horny. Female cats need repeated copulation to stimulate the release of eggs from the ovary.
Mountain gorillas, also studied by Schaller, tenderly fondle each other following the male’s climax. Schaller describes what he calls the male’s “copulatory sound,” a series of grunts that become rapid and slurred, finally ending in a loud sigh as the gorilla ejaculates.
But do other animals enjoy sex? There’s no Masters and Johnson clinic for nonhumans—at least not yet—but some creatures act as if they’re having a good time. After mating, geese and swans rear up and trumpet as if in triumph. And all the members of a wolf pack run together in a kind of spirited celebration following the mating of the dominant male and female. It’s unlikely that female domesticated cats get any pleasure from sex, however. The male’s penis is covered with hard barbs, directed backward like fishhooks. No wonder the female lets out a bloodcurdling yowl when the male withdraws. After she’s rested for a while, however, she’s ready to go at it again.
Sex for female bedbugs and parasitic fleas is even more traumatic and sometimes fatal. Since the male’s penis is too short to reach the female’s vagina, he simply stabs her in the back and ejaculates there. Sex becomes an inoculation, and somehow, through what must be one of the most amazing journeys known, the sperm manage to reach the female’s eggs.
As you can see, compared with other animals, sex is easy for human beings and usually not dangerous, unless you’re caught messing around with somebody else’s spouse. We aren’t restricted to a particular time or season. We have the capacity, if not the urge, to have sex all the time; and we can also choose whether or not to produce young—an option no other animal has. So why is so much attention focused on our so-called sexual hang-ups? Perhaps all the volumes that have been written detailing erotic fears, guilts, and anxieties represent a grotesque construction of psychological mountains out of molehills. In the end, they may have served only to overcomplicate human sexual experience.
A Male’s Unenviable Mission
Take the theory of penis envy. A four-year-old girl who saw her father urinating said it all. “You’re doing it the wrong way,” she told him. Little girls can demolish this Freudian fantasy in a few moments of childish observation. Research strongly indicates that Freud’s own sexual problems and psychological hang-ups over his father influenced the shape of his theories far more than concrete scientific evidence did.
If we look at other animals, we find no reason for any female to envy males. Quite the contrary. One of the realities left out of the usual version of “the facts of life” is that males are generally dispensable throughout the animal kingdom. Once sperm has been transferred, many a male’s mission in life is accomplished. He simply isn’t needed any more, except among species, such as birds and human beings, where the male assists the female in caring for offspring. In an evolutionary sense, a male’s best chance of lengthening his lifespan may well be to help his mate bring up the kids.
Death by Sex
For many males that have no parenting role, sex is fatal. Consider the male honeybee, whose first copulation is also his last. In one seminal burst, his genitals explode into the queen bee’s sperm storage chamber. It’s quite a way to go, but who wants sex to be terminal? Hard to imagine any female being envious of an organ that could lead to such an early and violent demise.
The only penises that might possibly attract envy belong to snakes. The snake has indeed long enjoyed attention as an archetype of evil and a phallic symbol, but the real animal is far more fascinating than such folklore. Male snakes have two penises, one a kind of backup in case the other gets broken off in the throes of courtship. Sometimes a female snake resists a male’s ardor and tries to get away. With the male still plugged in, she drags him over rough terrain. Going over potholes occasionally causes the male’s penis to snap. Fortunately, he has another. Now, here are penises worth coveting but not by females. It’s males that should be envious.
On the other hand, no one would envy the male anglerfish, whose death by sex is a prolonged affair. This deep-sea dweller is sometimes called a sexual guided missile because his unusually large nostrils, which make up one-fourth of his head, pick up a female’s scent and guide him to her. Finding a female becomes a matter of life and death, for at an early age, the male loses his teeth and can no longer feed. In a race against time, he must attach himself as a parasite to a mate twenty times his size before his internal supply of nutrients runs out. When he tracks down a female, his pincers lock onto the first part of her body they happen to touch. Then a remarkable fusion of flesh occurs: The skin and circulatory systems of both sexes become one—a spectacularly successful tissue graft in which the female’s body accepts the foreign tissue of the male. But this arrangement is temporary, keeping the male alive only long enough to carry out his reproductive mission.
When the female releases her eggs into the water, the male’s sperm are biochemically synchronized to follow. Then his body degenerates until, in its final form, all that remains is a kind of little wart with testes on the female’s body. It’s hardly a glorious or heroic death, but the anglerfish, like other nonhuman animals, has no control over its destiny. Behavior follows an unvarying pattern genetically programmed millions of years ago.
Mating is also fatal for some male praying mantises. If one of these poor fellows fails to jump onto the female in just the right way, she seizes him by the head, then bites it off and eats it—a headache from which he never recovers. All is not lost, however, as a headless male can still mate successfully. From this, one might conclude that a creature doesn’t need a good head on its shoulders to have sex. The male praying mantis certainly doesn’t. His neuroanatomy is such that his sexual reflexes are inhibited by a mass of nerve tissue in his head. When the head is removed, this nerve center is destroyed, triggering continuous copulatory movements of his abdomen. Decapitation is hardly a recommended treatment for impotence or sexual inhibitions, of course, but in the case of the mantis, evolution has counteracted the female’s cannibalistic tendencies by providing a mechanism for passing on the male’s genes even as he passes on.
The ultimate sacrifice may be that of a tiny male fly whose name, Johannseniella nitida, takes up more space than he does. Males of this species guard their mate’s chastity with their lives. The chastity belt wasn’t invented by medieval knights going off to the wars. The animal version, the copulatory plug, is found among insects, some rodents, and snakes. Usually the male animal safeguards his sperm deposit by sealing up the female’s sperm storage chamber with a gluey secretion from his body, but the male Johannseniella nitida wedges his genitals into it. After copulating, the female eats her mate, leaving his sexual organs locked in place.
Cutthroat Sperm Strategies
Throughout the animal kingdom, males vie with each other for the chance to give their sperm to a female. Such competition is particularly fierce among male insects, and all sorts of strategies have evolved to sabotage a rival’s payload. A male damselfly uses his penis to remove the sperm left by the previous suitor before depositing his own. Anthocorid bugs practice homosexual rape—the rapist forcing his sperm into the storage organ of another male while his victim is mating. When the latter copulates again, he passes on his attacker’s sperm and, consequently, his genes.
A different version of homosexual rape occurs among certain parasitic worms found in the intestines of mammals. When one male rapes another, he doesn’t bother to transfer his sperm but injects a copulatory plug that renders his victim sterile.
A Broadened Perspective
Are we to conclude from all this that sex will either make you fat, maim, or kill you? It may do all three, but that’s hardly the point. In biology, sex is the name of the mating game, and it’s impossible to consider the human variety in purely romantic, political, or psychological terms. Genes and culture are inseparable. Much of what we think and do is rooted in our evolutionary history. The clitoral revolution is part of the cultural one, and vice versa. Even in a complex, technological society like our own, laws and governments, myths and superstitions are tightly intermeshed with biology, however much we may try to disguise or deny the connections. Rather than being degrading, as some religious fundamentalists believe, human kinship with the apes and other animals and plants is wondrous—a stunning demonstration of the biochemical bonds linking all forms of life on Earth.
In the Western world, love and romance have long embellished sex, while fears and anxieties often overshadow it. At various times in history, many laws have attempted to define, restrict, condemn, and even forbid such urges. By broadening our perspective on sex to include its biological roots in the rest of the living world, we may achieve true sexual liberation. We can take the guilt-ridden ghosts from the closet, sweep out the tangled webs of Freudian fantasies, and simply have fun. We may be the only animals who can!
Originally appeared in Cosmopolitan, May 1983.
Chapter 2: The Surprising Sex Life of Plants
An orchid that looks, smells and even feels like a female bee sexually arouses the real male. When the bee tries to mate with the flower, it pollinates it instead.
The inconspicuous green blossoms of Blakea chlorantha lure a forest rat. As the tiny rodent laps nectar, it puts pressure on the petals, triggering a mechanism that ejects pollen. With a face full of pollen, the rat moves on to another blossom
The giant arum lily gives off a reeking odor that spreads as the plant’s temperature rises. The smell is so vile that some people faint when they get too close, but the stench attracts the carrion beetle—the lily’s only pollinator.
Do plants really do these things? It’s hard to believe. In fact, it’s hard to think of a plant, which can’t even move unless there’s a breeze, doing anything more energetic than blooming. But plants, in their efforts to consummate their reproductive acts, are among the most outrageous manipulators of non-plant behavior in the entire world.
For animals, mating requires only two. Three’s a crowd. But for most plants, it’s a necessity. Male and female may be half a mile apart. And since nobody, not even plants, can mate by ESP, some intermediary is needed. Even though most plants are hermaphrodites—producing flowers with both male and female organs—they need an agent to transfer the male’s genes, contained in pollen grains, to the female parts of the blossom. Wind and water are the transfer agents for some plants, but most depend on animals, particularly flying insects.
When you think of it, plant reproduction poses a seemingly impossible problem: how to sit still in one place and attract mobile creatures that will serve your needs without consuming your resources. But plants have methods that are nothing short of ingenious. By dressing their sexual organs up in flowers, plants tease, seduce and trick animals into doing all kinds of things. Why do animals fall for the ruse? Food and sex. It’s all in whetting the appetite.
By the use of an odor and temperature, the European family of arum lilies can attract beetles and flies. When the insects land on a flower, they slide down an oil-coated surface into a slippery chamber barricaded by little hairs. While imprisoned, the insects gorge themselves on a slimy, sweet sap produced by the flower’s female parts. During the first day of confinement, the male flower’s stamens open and bombard the insects with pollen grains. The next day, the insects, now “tarred and feathered” with pollen, are permitted to escape from the flower, whose hairy barricade has lost its stiffness. They then fly to another lily and unwittingly deposit pollen.
Although sexual reproduction in most flowering plants depends on insects, some plants also make mammals—bats, monkeys, even rats—their go-betweens. A New World tropical forest plant, Blakea chlorantha, depends on nocturnal tree-dwelling rats for pollination. To attract its helpers, the plant’s pendulous flowers produce nectar only at night. It’s probably odor that guides the rats to the flowers, says Cecile Lumer, of the New York Botanical Garden, who recently discovered this relationship after sitting up many nights in a tropical cloud forest.
The tiny flower, only about an inch and a half long, is pressure sensitive. As the rat dines on nectar, it holds the flower’s petals with its front paws. This creates enough pressure to cause pollen to be ejected and stick on the rat’s face. When the rat goes to the next flower to feed, the pollen will rub off on the female structures, the stigmas.
Surprisingly Picky
Most plants are surprisingly picky. They evolve specialized structures that attract only a few pollinators or perhaps just one. At the same time, the pollinators develop various structures and behaviors that enable them to harvest a particular plant’s nectar or pollen. This process is known as coevolution—the behavior of one responding to the behavior of the other. In this evolutionary feedback system, both the plant and the pollinator typically benefit.
Nowhere has coevolution taken more bizarre twists than among orchids and the animals that pollinate them. Between 10,000 and 15,000 species of orchids are known. According to Calaway Dodson, director of the Marie Selby Botanical Garden in Sarasota, Florida, and Robert Dressler, of the Smithsonian Tropical Research Institute, orchids have developed so many different species primarily to attract different kinds of pollinators.
Orchids come in an incredible variety of colors, sizes and shapes, with flowers that have evolved to fit particular body parts of such diverse pollinators as bees, bats, butterflies, moths, flies and birds. Flowers that lure birds have no odor but are brilliantly colored, usually scarlet, which appeals to the birds’ strong visual sense. Color is also important to bees, but you won’t find red in bee flowers because bees are blind to red.
But why would a plant want to restrict the variety of pollinators? It is, in a sense, a mechanism by which the plant prevents intermarriage, particularly in the crowded tropical environment in which most orchids grow. Thus, the plant can maintain its genetic integrity and prevent hybridization with nearby, closely related species.
It’s a risky strategy for a plant to make its reproduction altogether dependent on one specific animal. But orchids have evolved some of the plant kingdom’s most spectacular fail-safe devices to ensure that they get pollinated.
More than a century ago, Darwin was fascinated by certain orchids that throw pollen onto visiting bees. It has only been within the past 20 years that the details of the relationship between these amazing plants and their pollinators have been filled in by scientists.
Spring Trap
Today we know of five groups of pollen-throwing orchids, all with mechanisms based on leverage and pressure. “In effect, the plant sets up a spring trap. There’s tension across some kind of barrier, and that tension can be released when a bee touches a trigger,” says Calaway Dodson. “In some cases it throws forward; in some it throws backward; in some, down and in some, up.” The groups use different parts of the bee’s anatomy—such as its knee or its back—to set off the spring.
To pack pollen onto a bee, Clowesia blossoms, which are smaller than the bee, have evolved a landing platform: a hollowed-out portion at the end of the flower’s lip. In one species, the hollow is shaped like a dumbbell. The bee puts one foot in each hole as it stands to collect the flower’s perfume. When the insect turns to leave, its knee hits the orchid’s spring mechanism, spraying out the pollen.
Another pollen-throwing orchid, Catasetum, is interesting for more than its unusual structure. Relying on a go-for-broke strategy, it stakes the entire production of a new generation on one bee and one group of pollen grains.
Visit: http://www.smashwords.com/books/view/111297 to purchase this book to continue reading. Show the author you appreciate their work!