THE WONDERFUL WORLD OF INSECTS, TREES AND WILD FLOWERS
Ruskin Bond

The fascinating world of insects, trees and wild flowers is all around you, waiting to be explored. Go on a
voyage of discovery with the aid of THE WONDERFUL WORLD OF INSECTS, TREES AND WILD FLOWERS.
Written in clear and simple language this book is sure to appeal to all children who are in any way interested in
this truly exciting world.
The author, Ruskin Bond, needs no introduction to readers of Echo Books, who will remember his books,
GRANDFATHER’S PRIVATE ZOO and TALES TOLD AT TWILIGHT. He started writing at the age of 17 and
two years later his first novel, THE ROOM ON THE ROOF, received the John Llewellyn Rhys Prize. Since then
he has written several novellas, many children’s books and over a hundred short stories. He lives in a cottage
in the Himalayan foothills.

Chapter One
THE WONDERFUL WORLD OF INSECTS
When you have some time to spare, make a list of all the different insects that you can name. If you can put more
than twenty names on your list, you will probably be doing better than the average person. But suppose you knew the
name of every kind of insect in India or even in the world. If you were to write them all down, it would take you at least
a month, without stopping to sleep or eat, to complete your list. There are over a million species, with thousands more
being discovered each year.
When you have made your list, look it over carefully, for it is quite possible that you have included some animals that
are not insects at all. Scorpions, spiders and mites are often mistaken for insects, but—though I have included then in
this book— they belong to another group of small animals. If you know what to look for, it is quite easy to tell whether
or not an animal is an insect.
A moth, a honeybee and a mosquito do not look very much alike, yet each is an insect. If you examine them, you will
find certain similarities. Each one of these animals has six legs, as all insects have, with a body divided into three parts:
a head, a centre part, and an abdomen. If you remember these two characteristics, you will be able to recognise an
insect. The next time you look at a spider, you will see that it has not six but eight legs, and its body only two parts
instead of three. For this reason it is not called an insect.
The skeleton of an insect is external, and the muscles and nerves inside are not only protected by this outer covering
but combine with it to make the creature surprisingly strong and durable. For example, a beetle can support, without
collapsing, some eight hundred times its own weight!
Insects are found almost everywhere—from steaming jungles to Polar Regions, in the soil, in the air, and in the
water. They seem to be able to live and thrive under almost any conditions. They have no lungs but breathe through airducts in the sides of the body, the air being circulated to all parts through an intricate system of tiny tubes.
In beauty and colour some insects have no equal in the animal world, while structurally each one is a miracle.
The compound eyes of an insect are composed of many units or separate eyes—each of which transmits an image
of what is seen to the brain. They enable the insect to detect the slightest movement of its enemy or prey.
The number of eye-units varies with different insects. The silver fish has 12, some ants 50, cockroaches 1,800,
house flies 4,000, butterflies 17,000 and dragon-flies from 20,000 to 30,000. In addition to the compound eye, most
insects have simple eyes—usually three placed on top of the forehead—which only distinguish between light and dark.
Some beetles have two simple eyes placed on the back of the head.
The energy of an insect is tremendous. A flea can jump over one hundred times its own height. A mosquito in flight
has a wing-beat of three hundred per second. A dragon-fly can attain a speed of nearly sixty miles an hour. The Painted
Lady butterfly makes a migratory trip from North Africa as far as Iceland.
Anyone who has stepped on a cockroach, been bitten by a mosquito or bothered by flies will tell you that some
insects are a nuisance. They not only interfere at times with our activities, but they also do damage to the extent of
crores of rupees each year in our country alone. Most of the damage is done by insects that feed on plants that we use,
insects such as the cotton-destroying boll-weevil, the potato beetle and the tobacco hornworm. Also, some kinds of
insects—especially flies—carry disease, and we try to control them on this account.
But not all insects are harmful.
If all insects were suddenly to disappear from the earth, it would not be long before many other living things would
vanish too, possibly even mankind.
Many vegetables and flowering plants would die, for these plants cannot bear fruit or seeds unless an insect transfers
their pollen. Fishes and birds that feed on insects would vanish, and many of the animals that depend, in turn, on these
fishes and birds for food would soon starve.
Once a link in nature’s chain of life is broken or removed, the entire chain is in danger of falling apart.

Chapter Two
THE LIFE OF THE BUTTERFLY
If we catch a female butterfly, and keep it in a suitable cage, it will lay eggs. The eggs are small white seed-like things,
laid singly on the leaves of a plant. If we keep these eggs, they will presently hatch into caterpillars. These are somewhat
wormlike in appearance, with legs and sucker-feet; they are totally different from butterflies in habits and structure.
Caterpillars eat the leaves of plants, and moult as they grow larger. At each moult (throwing off of the skin) the
colour changes very slightly and the caterpillar comes out much larger. There are five such moults, and at the end of
twelve or fifteen days the caterpillar has attained its full size. It now ceases to feed, becomes uneasy; it is preparing for
another, different moult.
The caterpillar fastens a small pad of silk at some point on the leaf of the plant, and fixing the hooks of its tail-feet in
the silk, hangs itself head downwards from the pad of silk. The skin bursts and is thrown off and the insect is seen
hanging from the leaf. It is now completely changed in appearance and is called a chrysalis —a rounded, green object,
with pretty gold markings. There are no limbs, no mouth, no eyes. This curious creature hangs motionless from the plant
for six days, taking no food and appearing to be asleep.
At the end of six days, the outer skin bursts and a large insect comes out. This walks feebly about for a few minutes
whilst its large wings expand and spread out. These wings become firm and stiff, and we see that it is the butterfly again,
similar to the one first caught. This butterfly will fly away, mate, and lay eggs, which will again hatch into caterpillars.
Similar changes take place in the life of every butterfly. We see it in four stages—the egg, the caterpillar, the chrysalis
and the butterfly.
Caterpillars have many enemies, and only a small percentage survive to turn into butterflies. Birds eat them. So do
ants. And every tree swarms with spiders, not web spiders but wolf spiders, which run about in quest of their prey.
Head

A CATERPILLAR
Sucker Feet
Then come wasps and ichneumon flies, and these, from the caterpillar’s point of view, are of two sorts, those which
will carry him off to their own quarters as food for their children, and those that leave their children with the caterpillar
for the purpose of free board and lodging.
The ichneumon fly waits till its victim is sleeping, and then in one moment its work is done. It has laid its eggs on or
in the body of the caterpillar, and the larva which hatches nourishes itself at the expense of its host. The caterpillar
continues to live and feed, moulting as usual; the parasite meanwhile becomes larger and finally causes the death of its
host. A caterpillar may contain one or many parasites. As many as seventy small ichneumons have been reared from the
body of a cotton stem-boring caterpillar.
Thus we see that the ichneumon fly is a beneficial insect to Man, since it is a natural check upon the increase of
destructive caterpillars which attack growing crops. There is a different caterpillar for nearly every kind of edible plant
—anar, brinjal, castor, cotton, ginger, jute, lemon, maize, pumpkin, til, tobacco and many others—and if caterpillars
were able to breed continuously, without any natural checks, they would overrun the earth and devour all vegetable
matter. So we see that when one class of insect lives at the expense of another, the direct beneficiary is Man.
Butterflies, for all their beauty, are not our friends. But the unattractive ichneumon flies are the farmer’s allies. Not
only do they destroy caterpillars, but also the grubs of beetles and the maggots of flies.

Chapter Three
THE COLOUR OF INSECTS
The colour of an insect is important to its welfare. Though large numbers of
insects have a similar colour scheme, no two species have precisely the same
form and colour.
The Stick Insects are so formed as to closely resemble their surroundings and
so escape notice. Leaf insects are coloured like leaves, and may be green or dry.
Many moths sit with expanded wings and their colour scheme blends so well with
the bark on which they sit that the moth often escapes notice. Grasshoppers, too,
have protective colouring, some being a dry-grass colour and others a greengrass colour. Grasshoppers that live in the fields have roughened backs like lumps
of soil.
An insect sometimes undergoes a change in its colour scheme when
surroundings make this necessary. Thus a young grasshopper that lives in green
LEAF INSECT
grass is green, but becomes dry-grass colour when the grass ripens and the insect
becomes full grown. A caterpillar that sits on a leafy tree is green, but when it has
to crawl down the trunk to reach the ground and pupate (change into an adult), it becomes brown, as the green would
make it conspicuous against the bark of the tree. The changes may be very small or they may be very marked, and bear
a close relation to the differing habits of the young and the old insect. Colour changes at each moult, or change of form,
helping the insect to adapt to change of surroundings.
On the other hand, we find some insects very vividly and brightly coloured, and these stand out clearly against their
surroundings. These insects are usually distasteful to birds and predaceous insects, because of their taste, odour, or the
oils they excrete. Their colour scheme is protective in as much as it warns all enemies that they are unpleasant to eat!
A young insect-eating bird will remember an unappetising insect by its vivid colours, and will leave it alone at the next
encounter.
There are many insects supposed to be warningly coloured: red, orange, or yellow
with black are common warning colours. Most bees and wasps, ladybird beetles, some
blister beetles, and some butterflies are so coloured. Dragon-flies are often brilliant, with
red, blue, yellow, green and other vivid colours combining with black. In fact, some insects
which are tasty, have copied the warning colours of the unpleasant insects, and so managed
to survive! This is known as insect mimicry. Edible butterflies mimic nasty ones; moths
mimic butterflies; flies mimic moths, bees or wasps.
It must not be thought that an insect can change its colour by itself. The colour of
insects is fixed, and all of a species are coloured much alike; but it is believed that, in the
evolution of insects, they “adopted” or gradually acquired different colour schemes, and
that the warning coloured insects arose first and the others later.
The Leaf Butterfly is an interesting example of deceptive colouring. The upper wings
are brightly coloured. When it suddenly settles with wings folded, it exactly resembles a
dead leaf. The grasshopper’s lower wings are often brilliant, but, when it settles with
folded wings, its colours blend perfectly with the dry grass, making it extremely difficult
for a bird to spot it.
Many butterflies have beautiful colouring which does not fall into any of the above
schemes. Some have distinctive marks on the tips of their wings. These are supposed to
Leaf Butterfly mislead a bird which attempts to seize them, the bird snatching at the bright
spot on the wing and so missing the butterfly which may lose a part of its wing and still
escape alive.
LEAF BUTTERFLY

A BUTTERFLY with eye spots on wings
to deceive birds.
A few insects have a scheme of colouring that is meant to terrify an enemy or frighten it away. Such are the Hawk
Moth Caterpillars, which when alarmed suddenly expose large eye-like spots and look like a ferocious snake. Many
caterpillars have such devices, coloured spots and stripes and waving hair tassels.
Self-preservation is not the only significant reason for an insect’s colour. Colours may also help in courtship and
mating, as they do in the case of the higher animals, including Man. Even from our own point of view, an insect gains in
beauty from its colour. So why not from an insect’s point of view?
Chapter Four
THE DRAGON-FLY
A bright, shimmering dragon-fly is a beautiful thing, as it goes flitting over the water summer sunshine, or sits motionless
upon a twig with its wings extended and its great eyes gleaming like gold. But not all dragon-flies are found near water;
some prefer high, dry fields and others like the forest.

Dragon-flies were so named because of then-large appetites and because they eat only living insects, which they
pursue through the air. They capture their prey on the wing and feed upon almost all flying insects, especially gnats and
mosquitoes. The larger dragon-flies eat house flies, wasps, and large butterflies.
Many dragon-flies are superb fliers and can exceed even swallows in speed and agility. They can alter the direction
of their flight with perfect ease, and they seldom fail to capture their prey. Most of this insect’s life is spent on the wing.
Because the legs are bunched far forward, they are unsuited for walking, and a dragon-fly uses them only for clinging
and climbing; but, once on the wing, the dragon-fly can attain a speed of nearly sixty miles an hour.

Like many birds and butterflies, some dragon-flies migrate in the autumn to warmer lands, and great swarms have
frequently been seen many miles out at sea.
Dragon-flies possess five eyes. Three are simple, and two are compound. The compound eyes are groups of tiny
lenses. There are as many as 28,000 lenses in one eye, enabling the dragon-fly to see farther and more clearly than
most other insects. The upper lenses in the compound eye are larger and are probably used for flying in dim light or at
dusk; the lower lenses are smaller and are probably used for flying in the daytime.
The mother dragon-fly lays her eggs directly in the water or fastens them to water plants. The eggs hatch into
“nymphs” (baby dragon-flies), which immediately swim off in search of something to eat. Dragon-fly nymphs are ogres
of ponds and streams, for they will attack creatures twice their own size. Their jaws and legs are very strong. The
nymph catches its prey by extending its lower lip forward; when it is not feeding, the long jaw folds up in front of its face.
The dragon-fly nymph is not particular about its food and will readily devour members of its own family.
The nymph usually moves by crawling, but it can swim by a curious method. Through the centre of the body runs a
tube that ends in five tightly fitting valves. When the insect wants to swim, it fills the tube with water and then squirts out
the contents forcibly. Thus jet-propelled, the whole body is sent shooting forward. Nymphs grow by shedding their
skin. They may have as many as seven new coats. When they mature, they crawl up water plants, shed their skin, and
emerge as flying adults.
Dragon-flies are harmless to man. They are in fact, of real value, because the nymphs eat mosquito wrigglers in the
water and the adults catch the mosquitoes they find hovering over the water.
Chapter Five
THE FIREFLY
There was a time when many people in different parts of the world worked or studied by the fitful glow of a luminous
insect—the firefly, or ‘Jugnu’ as we call it in India. In China and Japan, for example, needy students often used to read
right through the night by firefly light. It must have been a great strain on their eyes, for although the firefly’s glow
appears brilliant to the human eye, its candle-power (the unit of light measurement) is extremely low. In fact, one
scientist has estimated that it would take nearly forty fireflies to equal the illumination given off by a single candle. And
yet, this little insect’s light-producing mechanism is more efficient than anything we have invented for the purpose, for
the simple reason that practically no heat is generated, whereas in our artificial lighting methods there is always some
wastage.
But how does the firefly make its light?
In the insect’s body there is a substance called luciferin upon which an enzyme (an organic catalyst) reacts, releasing
energy in the form of light. There is nothing very strange about this. A rather similar thing happens when we eat: our
enzymes react with the food, but in our case releasing energy in the form of bodily heat and movement.
Why do these insects need to give off light at all? The answer seems to be that in the darkness of tropical forests
where most fireflies live, male and female fireflies are able to signal to each other from considerable distances, the two
sexes each having well-defined flash sequences.
In Japan even today there are insect-dealers who breed and sell fireflies. Kept in large numbers in little gauzecovered cages, they form quaint and beautiful illuminations at parties and festivals. In many parts of Central and South
America, too, these little insects found a use as primitive lanterns and ornaments. Early travellers to the West Indies
relate how they saw men working in their huts by the light of fireflies in perforated gourd lanterns.
But perhaps the strangest of all Man’s uses of fireflies as natural lights comes from Java. It is a kind of pocket light
consisting of a shallow wooden dish with a lid pivoted at one end. In the bottom of the dish is a layer of wax in which
the fireflies were stuck. Extra ‘bulbs’—fireflies of course—were kept in a cane tube. But the really unusual thing about
this torch is that it is said to have been used by a burglar. It would probably have been very useful in such a profession
because the moveable lid could be closed over the fireflies when the light was not needed.

It is perhaps worth mentioning that fireflies are not really flies at all; they are beetles. The glow-worm is also a
beetle—though the female is more like a worm than her mate. By comparison with fireflies, glow-worms given off a
very feeble glimmer.
Like all beetles, and insects generally, fireflies and glow-worms pass through several distinct stages in their lives.
First we have the eggs or ova; next these hatch as larvae or grubs; then these turn into pupae, which is the final resting
stage before the adult firefly emerges to find a mate and begin the whole sequence again.
Most of the firefly’s feeding is done by the larvae as it is by the larvae (or caterpillars) of butterflies and moths. Some
firefly larvae feed on animal matter, others on vegetable. The glow-worm larva, for example, likes nothing better than a
meal of slugs and snails; so it deserves all the protection it can get, especially from gardeners.
Chapter Six
THE LADYBIRD BEETLE
The ladybird beetle is familiar to almost everyone. Like a tiny, brightly-coloured
mini-car, the little insect moves busily over leaves and grass-blades searching for
food. Sometimes it turns up in surprising places; on the counterpane of one’s bed,
or on the curtains, or the inside of a window-pane.
Ladybirds, like pills, come in assorted shapes, sizes and colours. Some are oval
and some are round. Some are black with red spots and some red with black spots.
All of them, however, have six short legs that carry them about with surprising speed,
and a pair of dark wings. The wings are kept hidden beneath the two spotted wingcovers and are not usually visible when the ladybird is not using them. In the spring
the female ladybird beetle lays her eggs. They are not laid in a group like the eggs of
many insects, but each one is placed on the leaf of a plant. When the egg hatches,
out crawls an insect that does not have any resemblance to the adult beetle. It is long and soft, and its legs look almost
useless. However, these legs serve the larva, or young grub, in hanging on to a stem or twig. As soon as the larva
hatches, it goes in search of food, eating mostly aphids and scale-insects that are very injurious to our plants. Like many
other immature insects, the larva outgrows its skin and has to shed it. After several moults, it is ready to change into a
pupa. In some secluded spot, it hangs upside down by its tail and sheds its skin for the last time; then the pupa appears
with the old skin draped around the top. After a few days, the pupa skin splits and the full grown ladybird emerges.
The ladybird beetle is an insect that is very helpful to man, for both adult and larva
eat some of the most harmful insects. Several years ago, the orange and lemon trees
in Californian orchards were being ruined by a species of scale-insect. A new species
of Australian ladybird beetle was introduced into California, and within a few years
these ladybirds had destroyed the insect pests.
Although the ladybird does not have many enemies, it protects itself quite
successfully. If you touch one as it is running along the stem of a plant, it will probably
fold its legs underneath its body, drop to the ground, and lie as if dead for several
minutes. Then, when it thinks the danger has passed, it will suddenly begin waving its
legs frantically in an effort to right itself.
Some will remember the nursery rhyme:
“Ladybird, ladybird, fly away home,
Your house is on fire, your children will burn.”

There is not much truth to this, because the ladybird has no house and absolutely no interest in its children. The
rhyme originated about a hundred years ago in England, when children used to spend much of their time watching
ladybirds run about on the hop vines searching for food. The children thought that the beetles lived there, and so, when
the farmers burned the hop vines, as they did every year, the children believed that the young ladybirds and their homes
were being destroyed.
Chapter Seven
THE HONEYBEE
Nearly everyone, from the ancient Egyptians to present-day engineers, has been impressed by the activities of the
honeybee. The organization of the hive and the terrific energy of the bees themselves have been a source of wonder and
amazement to man for hundreds of years.
The dark interior of a beehive is the centre of many different activities. Although one hive may contain as many as
50,000 inhabitants, there is no confusion. Each bee performs tasks that are necessary for the survival of the whole
colony. Most of the honeybees in a hive are worker bees. As their name suggests, these bees gather the nectar and
pollen, make the wax honeycombs, and care for the young bees. Although the worker bees are constantly busy at these
many tasks, they alone could not keep the colony going for very long because they cannot lay eggs that will hatch into
workers. In every productive hive there is one bee, called the queen. She does nothing but lay eggs.
The queen lays more than 3,000 eggs per day— unfertilized eggs for males (drones) and fertilized for female
(workers and future queens). Her welfare is the constant care of the workers, and she is fed on a “royal jelly”. Honey
is stored in special cells for the support of the colony throughout the winter, when the drones, or male bees, are driven
out of the hive to die.
For many years men have provided artificial homes for honeybees and in
return have taken honey and beeswax. Beeswax is used in many articles,
from gramophone records to candles. The sticky, golden liquid known as
honey was probably the first sugar used by man. When you buy a kilo of
pure honey, it is hard to realize all the effort that goes into its production, but
if you could watch one of the worker bees for several hours, you might discover
some of the facts about honey-making.
When one of the worker bees leaves the hive to search for the nectar
from which honey is made, it will probably cover several miles before it returns.
Upon finding a flower from which nectar can be obtained, the worker hovers
for a second and then alights, and moves across the petal of the flower until it
finds the source of the sweet nectar. Using its tongue, which acts as a sucking
tube, the bee draws the nectar into its honey-bag or crop. When it has exhausted the nectar supply of one flower, it flies
on to another until its crop is full.
On the flight back to the hive, many different substances in the bee’s body are already at work changing the nectar
into honey.
Upon its return to the hive, the worker bee is met by several young workers, and the nectar, which now resembles
very watery honey, is transferred to them. These bees then seem to mix the honey by forcing it in and out of then-bodies
several times. After this, the honey is ready to be stored in a wax cell and left until the excess water has evaporated.
When the honey is thick and golden, the bees place a cap of wax over the cell, sealing it until the honey is to be used for
food during the winter.
Why do bees buzz, and why do they sting?
The bee’s buzz is made by the movement of its wings. The wings vibrate very rapidly, as they move to and fro, and
these vibrations set up waves in the air that carry the sound to our ears.

A bee stings to protect itself or a hive from danger. It is the worker bee which has this duty of protecting the
community. The stinger, a long, hollow tube with a barb at the tip, grows out from the rear of the insect’s body. When
the bee needs to protect itself, a drop of poison is forced down the tube, the barb is driven into the enemy, and the
poison is discharged.
A bee can sting only once, as a general rule, for when it tries to withdraw its stinger, the barb usually breaks off.
Sometimes the stinger is so roughly torn from the bee’s body that it dies. But the queen bee’s stinger does not have a
barb, and she can use it again and again to sting rival queens. The drone has no stinger. There are several sting less bees,
but some have a sharp bite.
Chapter Eight
MINIATURE INSECTS
Insects are among the smallest animals we notice around us. Yet the small body of an insect contains a brain, heart,
muscles and other organs that function like those in the complicated body of an animal with a bony skeleton. Each kind
of insect is equipped for living in a definite type of environment, and yet all this special equipment is packed in such a
small body that we must use a microscope to examine the structure of most insects. It is not that insects cannot be
bigger—the stick-insect, found in India and other topical countries can be as much as a foot long, and millions of years
ago there were dragon-flies with bodies two feet long. The wonder is that there can be complex creatures so very
small, yet perfect in every way.
There are even pygmy species in insect families too. Grasshoppers are generally quite big insects, just as Man is one
of the larger kinds of mammal. And, just as the pygmies are a group much smaller than the human average, so pygmy
locusts are very small members of the grasshopper family—only half-an-inch long.
A half inch is about medium size for an insect. Most of the thousands of species that have been discovered so far are
less than a half inch long and many are so tiny that they look like a bit of moving dust to the human eye. Most flies, for
instance, are rather small insects, and the tiny biting gnat is about as small as anyone can imagine. Its fiery bite is
certainly out of all proportion to its size, which is no larger than a pencil-dot.
What is probably the smallest insect in the world is a European wasp only one-tenth as big as a gnat. This is so very
small that even the sharpest human eyes need the aid of a microscope to see it. However, living unnoticed all around us
are many of its important cousins which, though twice as big, can barely be seen. These are named the egg-parasites.
Naturally, all members of this family of wasps have to be extremely small, since they lay their eggs in the eggs of
other insects—in this way they make sure of a food supply for their young, and also prove themselves good friends of
the farmer.
This minute species is valuable to us because it so often selects the eggs of butterflies and moths whose caterpillars
destroy our farm crops. The wasp-larvae are parasites, hatching and growing inside the moth egg at the expense of the
caterpillar, which dies before it can hatch and start damaging plants. In seven weeks, three female wasps of one species
can have about 300,000 descendants, and so uncountable thousands may be living on a single farm.
Since there are egg-parasite wasps in all parts of the world where crops of grain, cotton and fruit grow, we are very
fortunate to have them on our side in our struggle for more food.
Chapter Nine
SOME INSECT GIANTS
While insects do not compete in size with the higher animals .there are many species—giants of their class—which
grow to impressive proportions. The largest insects that ever lived were the huge ancestors of our dragon-flies which in
prehistoric times darted over the streams and pools of primeval forests. The impression of their wings and bodies
preserved in the limestone rocks of the Carboniferous period have provided us with a record of their appearance. The
largest of these insects measured two feet across its expanded wings. Our present-day dragon-flies have a wing
expanse of about six inches. They are small compared to their ancestors, and are harmless except to the insects they
prey on.

Of all the curious and weirdly constructed creatures which are to be found in the world
perhaps the strangest are the Phasmids, commonly known as Stick and Leaf insects.
Their variety of form can hardly be surpassed. Some are like walking blades of grass,
their bodies and limbs reduced to mere lines. Others are heavier in build, and imitate
withered twigs. Others again have their bodies flattened out in the form of a leaf and
impressed with veins and a mid-rib. So complete is the resemblance to a leaf that it is
impossible to recognise the creatures except when they move.
The largest of the stick insects in India is a giant measuring 18 inches in length from its
head to the top of its abdomen. Its body The Stick Insect looks and is coloured like a
withered twig, while its sprawling ungainly legs help to heighten the resemblance. It is
found in Assam and in the rain-swept forests of southern India.
Quite as remarkable as the stick insects are the Mantis or Praying insects.
They are often uninvited guests at the dining-table. The most familiar and perhaps the
largest of the tribe is a robust green fellow about six inches long. His soft leaf-shaped
abdomen is concealed under overlapping gauzy wings. His strong spiny forelegs, held
over his head like two arms outstretched in prayer, are his most striking features. Hence
the name Praying Mantis.
A mantis will rest motionless on its perch for several hours, waiting for some small
insect to come its way. Squatting on two pairs of legs, its foreparts held erect, the mantis
watches and waits. It turns its head a little from side to side, attentively. An insect settles
near by. The mantis stiffens its body. Its head is held rigid, while its arms reach out slowly.
Slowly and deliberately it advances within striking distance, and strikes quickly and
vigorously. The victim is seized and held by the spiny arms, carried to the mouth and
eaten.
There are several giant grasshoppers, among them the “Bherwa”, common in
Bihar, a bulky, wingless and rather unpleasant looking creature, with an alarming
mouth, long waving horns and sturdy legs. It lives in loose sandy soil, generally in
the banks of rivers where it digs itself into a deep burrow.
The Beetle tribe has produced a few
monsters, including the Elephant beetle,
the Ehinoceros beetle, the Stag beetle,
and the Bamboo beetle. Other giants are
the ‘Goliath’, from West Africa, and the
West Indian ‘Hercules’. The largest
butterflies are the Swallow-Tails. The
largest moth in India is the Atlas Moth,
which has a wing expanse of 10-12
inches. It lives in our hill forests and is a
most beautiful and vividly coloured insect.
In spite of their limitations in size,
insects are dominant creatures which
have increased and multiplied and almost
possessed the earth. Their smallness in
relation to other animals has been a
distinct advantage to them.

They are faster to develop, and faster to reproduce. The descendants of a single pair of flies produced within the
space of a year runs into many thousands. Then again, thousands of insects can concentrate upon one point where food
is plenty, and in times of stress can scatter over wide areas, while large animals like sheep and cows, when faced with
scarcity, die of starvation.
This is why insects are able to make such a success of the business of living. Mere bulk does not protect a species:
rapid increase will.
Chapter Ten
MUSIC IN THE TREES
In India, the monsoon is the season when our insect orchestra is at its best. It is true that the shrill music of the
cicada is heard throughout the hot weather; but theirs is a prelude to the great concert which comes into full play once
the rainy season begins. When the monsoon with its magic touch brings life and greenness to rock and earth and tree,
the whole air seems to come alive with the music of insects. Grasshoppers shrill in the bushes,’ crickets chirp from
under stones, and in the water-laden fields there are hundreds of minor artists providing a medley of sound.

Amongst our more vocal and better-known insect musicians are those that dwell in
trees, the cicadas and the crickets. As musicians, the cicadas are in a class by
themselves. Most of the species in India are forest dwellers, but there are some who
inhabit the open country in the plains. All through the hot weather their chorus rings
through the jungle, while a shower of rain, far from damping their spirits only rouses
them; to a deafening, combined effort. The ancient Greeks knew the cicada well.
They appreciated his music so much that they kept him captive in a cage to sing. Only
the males were chosen, for the females, like most insect musicians, were completely
dumb- This moved one of the Greek poets to exclaim, “Happy are the Cicadas, for
they have voiceless wives.”

The cicada’s sound-producing organs are amongst the most remarkable in the animal kingdom. The underside of his
body carries a pair of flaps, each of which covers an oval membrane which looks like the head of a drum. These are set
into motion by a great pair of muscles attached to them from within the body, and the sound is produced by their
vibration. The whole abdomen, which is practically hollow, helps to increase or diminish the sound. The female carries
a similar structure, but lacks the muscles to bring it into play.
The object of the cicada’s mirthful music is a mystery. It may attract the opposite sex, or it may be just a diversion
of the male - Or perhaps he sings because he is happy.
The tree crickets are a band of willing artists who commence their performance as soon as it is dusk. Their sounds
are familiar, but the crickets are seldom seen. If one of them enters the house

A. The Grasshopper produces his music by scraping his toothed hind-thigh over a sharp-edged vein on its forewing.
B. Inner surface of hind-thigh showing row of teeth (A).
C. The teeth enlarged.
And treats us to a solo, the sound is so surprisingly loud that we can hardly believe it is being produced by so small
a creature.
The common Indian tree cricket is a delicate pale green little creature with hazy, transparent green wings. In full song
he holds his wings outspread over his back. They vibrate so rapidly that they are but a blurred outline. A tap on the bush
or leaf on which he sits will put an immediate stop to his performance. His music ceases, and he lowers his wings and
folds them flat on his back. The grasshopper makes his music by rubbing his legs against his forewing. Why are
grasshoppers and crickets such persistent little singers? Do they really sing to charm and attract the females, or is their
song the voice of mirth? A curious habit has been noticed among certain tree crickets which may offer a clue to the
mystery. Sometimes, as a male sings, a female steals up to him from behind. The male ceases his music. He sits quite still
with his wings uplifted. The female noses about his back and soon discovers the object of her search—a deep cavity
situated just behind the base of his wings. This cavity contains a clear liquid which she eagerly laps up.
It is supposed that in this instance the lady is attracted rather by the sweets the male has to offer than by his music.
But the music advertises his whereabouts. She hears his sound and knows that he has sweet nectar to offer her and
comes after it. If this artful luring of the male sometimes results in mating, we see the real reason for the male possessing
his musical instruments, and understand his urge to play them so continuously. After all, the luring of the female with
music and sweets is even practised by human beings. It may not always succeed in its purpose. Sometimes, as with the
crickets, the female accepts the gifts so generously offered—and then take her leave!

Chapter Eleven
ANTS AND ANT-LIONS
Red ants may be small, but it is not difficult to find them because they will soon let you know of their presence by
their fiery bite.
This notorious {but quite useful) ant lives in trees and makes a nest of leaves which it fastens together in a very clever
manner. The adult ant possesses no material with which to fix up the leaves, but the immature ant-grub or ‘larva’, has
glands which give out a sticky substance, and adult ants make use of this much as we use a gum bottle. Several ants
hold the leaves together whilst others, each seizing a grub and holding it between their forelegs, use it as a living gumbottle to wet the edges of the leaves, which are then pressed together by the ants holding them. If you examine such a
nest closely (not too closely!) you will find that it is humming with red ant life. This little ant is a terrific feeder, and will
carry away almost any scrap of refuse that he finds. He guards his nest very carefully, and any intruder is attacked by
a number of worker ants, each inflicting a very painful sting.
The red ant is useful to man because it lives on insect parasites in fields
as well as in godowns. It collects and destroys termites (or “white ants,”
which eat through everything from oak cupboards to Persian carpets) and
bed bugs. Some people, of course, might prefer having bugs rather than red
ants in their beds! Incidentally, in Kanara and some other parts of South
India, and throughout Burma and Thailand, a paste is made of the red ant,
which is eaten as a condiment with curry.
Some of you may have noticed lines of Black Ants walking up the stem
of a tree or plant whilst others are descending—all of them equally in a
great hurry. They are after the tiny green, black or brown insects, the Blights
or Aphis, which feed on the sweet sugary sap of the plant, drawing it in
through the mouth and passing it out at the other end of the body. They
spend their lives doing this.
Ants are very found of sugar (you must have found them in your sugarbowl often enough), and an ant will make use of a blight in much the same
way that a small boy will make use of a stick of sugar-cane. The blight has
two little tubes passing through the body, and if the insect is pressed from
outside a little sugary liquid exudes from the tubes. The clever ant knows
this, and with his feelers he drums on the back of the insect, causing the
sugary liquid to rise and overflow from the tubes. This is sucked up by the
ant, until the blight or aphis runs temporarily dry.
The process is similar to our own method of milking a cow. Some
communities of ants keep certain kinds of blights in their nests, using them in
the same way that we use cows and goats.
Ants are hard-working, serious-minded little fellows, and you will never
find them wasting their time. They will store up grain against hard times in
the winter, taking it into their nests or heaping it into piles outside the entrance.
The ant has a deadly enemy in the ant-lion, a small insect with a very
strong pair of jaws. Many small insects have met their death by falling into
the cleverly built traps made by ant-lions.
The ant-lion is only half-an-inch long. Its short, squat body is a dirty
grey colour that makes it almost invisible in the sand where it lives. As soon
as it hatches from the egg, it starts looking for a place to build its trap.

A sheltered spot is ideal, so that the sand will not be dampened by rain or blown away by the wind. When the antlion has selected a site, it begins to scoop out a small circular pit in the sand. It uses the end of its body like a small
plough, and tosses the sand outside with a jerk of its flat head. When it has finished digging its funnel-shaped pit, it
buries itself in the sand at the bottom and lies in wait for some unwary insect. It will wait quietly for hours or even days,
its two hollow, curved jaws the only things sticking up out of the sand. Once a small insect is caught by these powerful
jaws, there is little hope of escape, for the ant-lion quickly drains away the fluids from the insect and throws the empty
skeleton out of the pit. Then it retreats into the sand to wait for its next victim.
Eventually, the ant-lion weaves a small ball of silk about itself and changes into a graceful winged adult that looks
something like a small dragonfly.
Chapter Twelve
SCORPIONS
Scorpions are creatures with an evil reputation and deaths from scorpion stings do sometimes occur in India; but in
most cases the victims have been either children or women in weak condition. Scorpions may live under stones or fallen
tree trunks, in deep burrows dug in the soil or in shallow holes in sand, and sometimes in shoes or slippers. There are
over 350 different species of scorpions in the world, and India provides a home for at least 80 of them.
One of our best-known species is the Common Red Scorpion, found in the dry regions of Punjab and throughout
northern, central and southern India, except in the extreme south. It has a reddish brown body, yellowish legs, and a
robust yellow tail with sting attached.
Another common species is the Rock Scorpion, one of the largest in the world, a black and hairy beast which grows
to a length of about eight inches. It walks with its belly touching the ground, and usually drags its great tail behind it. The
Red Scorpion, on the other hand, raises its body high on its legs and curls its tail over ita back. In its swifter movements
the tail is trailed behind.

Scorpions feed mainly on insects. How such an agile, wary creature as the cockroach allows itself to be caught by
the slow-moving, short-sighted scorpion, is a marvel. But the life of a cockroach, when it encounters a scorpion, is
brief. It either panics and stumbles over the crouching scorpion, or starts inspecting it with its long feelers. The scorpion’s
pincered arms reach out, and the cockroach is firmly in their grip. Over comes the deadly tail, and the victim is stabbed
to death.
A large insect, like a cockroach, is not killed immediately; but the venom paralyses its muscles and leaves it helpless.
A reckless stab against the horny covering of an insect like the beetle might easily break the point of the scorpion’s sting.
That is why the tail is usually carried up or raised from the ground, to keep the sting from being damaged.
Not much is known about the private habits of scorpions, but the great French naturalist, Jean Henri Fabre, established
a colony of scorpions in his garden, observed them closely, and gave a fascinating account of their courtship and mating
habits.

After circling round each other, the male and female stood face to face with raised tails. These they intertwined in a
friendly embrace. This was followed by a solemn dance. The couple held hands: the male seized the pincers of the
female in his own, walking backwards, while she followed him modestly. Backwards and forwards they continued for
about an hour, until at length the male began to dig a hole, but without leaving his hold of the female. A home prepared,
he dragged her over the threshold.
His mastery over his spouse is only limited to the period of courtship. The male scorpion is often seized and eaten by
the female soon after mating: a custom that is also popular with spiders, but not, as yet, amongst humans!
Chapter Thirteen
THE SPIDER IN HER PARLOUR
Where do the flies go in the cold weather? There are various opinions. Some entomologists think that they hibernate
in warm corners; others hold that the adult flies all die and that only the larvae survive into the following spring.
Whatever the truth may be, it is known that just one pair of houseflies could, in a single summer, become the ancestors
of the staggering total of 191 million million million more of their objectionable kind! Fortunately, only a small proportion
of their descendants survive, the rest surrendering to famine, disease and their natural enemies—our friends—the
spiders.
A spider’s web can be relied upon to catch flies as efficiently as the best fly-paper. But ants, bees and wasps, who
have a memory and use it, are not usually trapped. Flies belong to a lower order and have no memory and the fact that
a fly has struggled free, escaping very narrowly with its life, will not prevent that same fly from getting caught again
soon after. Ants, on the other hand, will go to great trouble to rescue a nest-companion and have even been known to
bring fine sand and scatter it across fly-paper to make a path to their companion in distress.
Any insect caught in a spider’s web stands very little chance of escape, because
the sticky web holds it captive until the owner returns. Then she (we will assume
it is a female spider since the males, though quite plentiful, are small, weak by
comparison and less likely to be seen) spins more and more silk over her victim
until it cannot even move, when she stings the helpless creature to death with her
fangs.
All spiders have fangs; they are therefore held in great respect by most members
of the insect world (to which they do not belong, having eight legs) since their bite
to them is deadly. Towards humans, of course, the spider has no harmful intent,
and there are only a few rare kinds which are poisonous.
One of the most dangerous is the Bird-eating Spider, found in the West Indies
and tropical South America. Being arboreal, it is often found in a banana tree,
where it constructs a thick untidy web. Its normal prey consists of large insects,
although it welcomes small mammals and birds if they become entangled. As large
as a saucer when full-grown, the Bird-eating spider moves quickly and inflicts a
vicious and poisonous bite which is sometimes fatal to Man.
However, to return to our more common and harmless, House Spiders. They are shy creatures and come out
mainly at night—which is why we see so few of them, though their numbers are vast. They are carnivorous or meateating animals and will tackle almost anything provided it is alive—even each other. Indeed, the courtship of his mate
is a very risky thing to the male spider that, if he escapes intact, is lucky. Baby spiders can be seen scurrying away from
their mother as fast as their legs will take them, and those which hatch after they are born soon learn to keep their
distance from each other. For this reason, attempts to produce spider-silk commercially have failed. Unlike the familiar
silk-worm, they simply cannot be persuaded to live sufficiently close together.

As I have said, spiders are not insects: they have two legs too many, their head and thorax is complete in one (no join
at the neck) and they never have wings. Even so, some spiders can fly. They climb to the top of a high post and send out
long lines of silk which, when caught by the wind, act as kites. The little creatures cast themselves off when the tug is just
right and can fly in this way for many miles and at great heights. They have been found by research aeroplanes at 5,000
feet altitudes—nearly a mile in the air!
Nor are these the only purposes to which the spider puts her silk, One American spider chooses a good position,
such as the end of a branch, and spins out a long line which she weights with a ball of the same stuff. She then flings this
at any tiny insect flying her way and hauls in her catch. She never sticks to it herself, because of special oil her body
makes to protect her.
Chapter Fourteen
ANIMALS IN DISGUISE
Curious as the Mantis or Praying Insects are, their present appearance has probably come about through a continuous
series of minute changes which enable them to obtain their prey (which consists chiefly of other insects) with greater
ease. They are heavy and clumsy on the wing, and sometimes they are wingless. These insects have discovered that by
imitating the colour and characteristics of their surroundings they have a better chance of capturing their prey.
The foliage-dwelling mantises have acquired a vivid tint of green, with perhaps yellowish and brownish markings,
which enable them to lie unnoticed on a leaf or green twig till some unwary insect comes their way; and there are other,
banded or spotted species, which are usually found amongst flowers.

Have you ever watched mantis hunting? Only the hind two pairs of legs are used for walking. On them he heaves
over very slowly so that the movement is scarcely noticeable; and then, just as his centre of gravity is almost lost, out
shoots a leg with amazing swiftness. Another gradual heaving over of the body, and another lightning movement of the
leg. And so he advances step by step until the prey is within reaching distance of the mantis’s terrible forelegs. There is
no escape from those forelegs once they close round a lesser insect.
Each of the forelegs is equipped with sharp spiky teeth or spines, set backwards like a saw. The position in which
these legs are held is one of prayer (hence its name), but peaceful prayer is the last thing the mantis has in mind. He tears
his victims to pieces, and feeds upon them while they are still struggling.
The mantis uses his camouflage to deceive his prey, and also to protect himself from dangerous enemies. There is
also a type of camouflage known as warning colouration. The Banded Krait affords a good example of this type of
colouration. It is a fairly large snake, sometimes reaching a length of six feet, and marked all along the length of its body
with alternate rings of black and pale yellow. Another species, the Bed-headed Krait, has a black body and bright
scarlet head and tail. Both snakes are dangerously poisonous, but the primary purpose of their venom is to paralyse
their prey. It is of little use as a weapon of defence, because its action is slow. A man bitten by a krait may die some
hours afterwards, but at the time he is bitten he has plenty of time in which to kill the snake before the venom starts
having an effect on him. The same is true of any fairly large animal that attacks a krait. It is therefore to the snake’s
advantage to proclaim its dangerous nature and so discourage larger animals from attacking.

Many kinds of wasps are striped with yellow and black, a pattern that advertises their ability to sting. And there are
striking examples of warning colouration among certain tropical frogs, which have glands secreting a poison likely to
cause the death of any animal that tries to eat them. Some of the frogs are brightly patterned with black and red, or
black and yellow. One of them, a South American variety, is in fact used by the aborigines to make poison.
Chapter Fifteen
THE COCONUT TREE
The beginnings of most cultivated plants are a mystery, and few have received as much attention from scientists and
botanists as the familiar Coconut Palm.
Though it cannot be proved that the coconut first originated in India, there is no doubt that this tree has been with us
since earliest times. Mention is made of it in several of the Puranas, which are the oldest books after the Vedas. There
is also mention of it in the Ramayana and the Mahabharata and also in ancient Tamil literature. In some Hindu ceremonies,
worship is offered to Varuna, the god presiding over the water and the oceans. This god is represented by a pot of
water with a coconut placed at the mouth. The offering of an unbroken coconut to the sea probably comes from the
idea that the coconut came from the seas. And there is a Ceylonese legend which says that it was brought to India from
Nagaloka, a blissful region beyond the seas.
The Papuans of New Guinea take pride in calling themselves the Coconut People. They hate the non-Papuans of
their island who, they say, are not true Coconuts. They have a fantastic legend regarding the origin of the coconut. Even
before the creation of Man, their God killed another God, Somoali by name, who later became the god of the Bushmen
and the nomads. He placed the head of his victim on the bank of the river Wamagao, and after six nights, when he
returned to see the head of his enemy, he found leaves sprouting from it. He then planted the sprouting head in the earth
and from it grew the first coconut.
Most botanists seem to think that the original home of the coconut is not far from India, probably “somewhere in the
lands now under the sea which existed in the western parts of the Indian Ocean.” All are agreed that its home is
somewhere between Zanzibar and New Guinea. The seafaring Polynesians and wandering Malays probably carried it
eastwards and westwards. It was probably the adventurous Polynesian mariners who first planted it in the New World.
The Malay seafarers, the once maritime Tamils, and the ancient mariners of the Bengal coast have probably been
responsible for a much wider distribution of the coconut into the lands of the Indian Ocean. Ocean currents and the
monsoon drifts have also played a part in its spread.
So old is the plant in India that from early times the Arabs have called it the Indian Nut. Marco Polo called it by the
same name. To the Hindus it is the Kalpaka vriksha, or Tree of Heaven.
Apart from the refreshing qualities of the flesh and water of the coconut fruit, this tree has many uses. In Goa,
brooms are made from the leaf-ribs, while in Kerala the fermented sap is known as palm wine or toddy. The sugar from
the sap gives us jaggery, the fibre from the outer rind provides coir fibre, the dry fleshy kernel provides copra, and the
oil extracted from the dry copra gives us coconut oil or coconut butter.
Several other palms are well-known in India— the tall, slim Betel-Nut Palm; the shaggy Wild Date Palm; and the
Palmyra Palm, on whose strong leaves the ancient scriptures were written.

Chapter Sixteen
TREES OF THE HIMALAYAS
India is probably nowhere so rich in forests as in the Himalayas, where the hills and valleys provide so many
contrasts in elevation, humidity and temperature that a great variety of vegetation is to be found all the year round.
Ascending the foothills, no very sudden change is noticed, and it almost seems that the vast stretch of forest lying in
the still heat is merely a duplicate of the forest in the plains. But this is Sal forest, which covers the foothills with speed
and persistence. The more vigorous Sal trees grow rapidly, the weaker bide their time until the death or destruction of
their more powerful fellows. A Sal forest has a remarkably individual character, where, from tiny sapling to giant
patriarch, each tree ruthlessly waits for the downfall of its neighbour: a restless, ambitious sea of foliage, some trees
attaining a height of 150 feet and a girth of 20 feet.
The Sal is the most important tree of the lower Himalayas, providing the bulk of railway sleepers in India and
yielding, when tapped, a large quantity of good resin. The flowers, tiny and sweet scented, appear in March, in some
places heralding in a spring festival, when baskets of them are carried from village to village and distributed to women
as emblems of motherhood,
Beyond the Sal forests, the hillside changes in appearance. The undergrowth is not so tall. It thins out, and the only
features suggesting tropical vegetation are the giant mops of the Screw Pine and the beautiful Tree Ferns.
Now the Birch and the Poplar prevail. The Himalayan Birches, growing singly, are more valued for their bark than
for their timber. The bark is cast off in wide, horizontal shreds, and is exported far and wide for tanning, paper-making,
and lining of hookahs. The Poplar’s broad, heart shaped leaves readily flutter to every breeze; and, apart from the
tree’s ornamental value, its close-grained timber is used for beams and rafters.
In the Eastern hills, where the monsoon is heavy, the atmosphere is too humid for the Coniferous family, but just suits
the immigrant Japanese Cedar, which grows with such persistence that many of these trees, trim and beautiful and
straight, are found at elevations of 4,000 to 6,000 feet—elevations which also happen to suit most of the flora of
temperate Europe.
The Oak and the Chestnut grow profusely above 5,000 feet. The fruit of the Chestnut is beloved by the Lepchas of
Sikkim, and the wood of this tree provides the big pestles and mortars used for crushing millets, which are converted
into local beer.
On the more exposed hills grow the Maples, trees
of no great size or thickness, hut of striking appearance
in the spring and autumn by the variety of crimson and
gold tints hi their foliage. There are several species of
maple, and the best drinking-cups in Tibet are made
from the knobs of one particular kind of tree.
The Walnut is a native of the Eastern Himalayas,
and bears a high percentage of good nuts. It is also in
great demand for making furniture.
The Rhododendrons and Magnolias are the most
admired trees of the Himalayas. The Rhododendron’s
magnificent cluster of pink and crimson bells explains
the meaning of its name—Rhododendron—rose tree!
Near Darjeeling the Magnolia has deep winecoloured flowers, which are very fragrant—so sweet,
that they have been known to cause giddiness in the
inhaler.

The Pine, Deodar, Cedar, Yew and Spruce are all well-known Conifers in the Himalayas. Many beautiful Bamboos
abound in the hills—one species is used by the Lepchas for making bows, another is used in floating heavy logs, and a
third, when cut, shortened and flattened out, serves the purpose of tiles: it is durable and water-tight.
The Peach and the Apricot, the Plum and the Cherry, grow wild and in cultivation, and their delicate pink and white
blossoms add charm and grace to the grandeur of the Himalayas.
Chapter Seventeen
THE LOVELINESS OF FERNS
At the bottom of a hill there is a small rippling stream, its water almost hidden by the bright green tangled growth
along its course. It is only by its sound, as it chatters over the pebbles, that we become aware of it. Here we come upon
many plants that delight to grow in such a place—water mint, wild strawberries, wood-sorrel, orchids and violets and
dandelions, and a forest of ferns.
The first thing one notices is a beautiful group of ferns growing almost to the water. This is the Lady Fern, whose
broad fronds must be quite four to five feet high—a delicate plant, frail and almost transparent in the fineness of its
foliage, and looking so tender that you would think the sun and wind would almost scorch or shrivel it up; but the
abundant supply of flowing water keeps these ferns cool and fresh. When the frosts of winter come, the fronds will
crumple up into a heap of brown fragments; but their strength has by that time returned into the thick clump of root, to
be stored and used for a still finer group of fronds next year.
In the moist parts of any forest there are sure to be several other kinds of
fern, such as the Male Fern, with its strong upright fronds, looking just like a
large green shuttlecock three feet high. One of the commonest of Indian ferns
is the Maidenhair, which grows along the west coast and in the Himalayan
foothills. During the monsoon it can be found on almost every wall and rock—
a delicate, tender fern, easily torn by the wind.
On the stump of a fallen tree grow the Prickly-toothed Buckler-fern and
the Broad Buckler-fern, whose rootlets penetrate the soft, rotting wood to
obtain then- moisture,. They are hardy, often remaining green throughout the
winter. The handsome Bracken fern often grows to a height of six or seven
feet. Then there is the lovely Hart’s-tongue fern, great clumps of which grow
beside the forest path. It has broad green crinkled fronds and is quite unlike
other ferns; but if you look at the back of the fronds you will see, from the little
heap of rust-coloured spore-cases, that it is indeed a fern: all ferns grow their
‘seeds’ in this way.

There are several hundred varieties of fern. They are easily
pressed and preserved. They may also be grown indoors in pots.
But they are at their loveliest in the open, in cool damp places, in
the depths of a forest or by the side of a mountain stream.
The history of ferns goes back into the mists of antiquity. There
was a time when they, and plants like them, filled the earth. It was
a wet and dripping time. Flowers would have been of no use at all,
but spores could carry on their life in the prevailing dampness.
Some ferns grew as large as trees. The falling stems of these treeferns were floated together by mighty streams, carried away to the
sea, and buried under sand and mud. The remains of these
plants, being thus shut out from the air, could not rot, but were
slowly changed into coal. The impressions of the leaves and stems
of these ferns can be distinguished even now, in many pieces of
coal.
As the earth became drier, ferns retired to the shady and damp
spots in which we now find them. They are a declining family; but
let us hope they will remain with us for some time, for a forest
stream without ferns would be like a maiden whose loveliest tresses
have been shorn.
Chapter Eighteen
CACTI AND SUCCULENTS
Half a dozen seedlings, very small and queer -ly shaped, make an instant appeal to would-be gardeners, especially
young ones. The strange assortment of letters constituting their names are a challenge in themselves.
To their obvious appeal as small living things needing care, both cacti and succulents add the charm of continuing to
live through a period of neglect. They survive knockings over and being transplanted during enthusiastic periods, and
though the very young plants do not flower they very soon begin to grow “young ones” in the oddest ways. Bryophyllum
Tubiflorum, for instance, which resembles a small rubbery Christmas tree, grows clusters of very tiny seedlings at the
ends of its branches. These have each two leaves and a root, perfectly formed, and can be picked off with tweezers
and planted in neat rows in a seed pan, where they soon grow into new trees.
Most succulents will grow a young plant on the broken edge of a leaf, if the broken edge is inserted in suitable soil
after being left to dry for a few days. The Semperivivum family grow young ones all round, like chickens clustering
round a hen, and Kleinia Articulata grows a new one on top of last year’s old one. It will flower in winter, a fine cluster
of leaves of bright green and tiny white flowers coming out of the topmost end of the bulblike stem.
Most cacti are native to the warmer parts of the Americas, especially Mexico and the dry regions of South America.
Some species grow iri Africa; while others, such as the Prickly Pear and the Night-flowering Cactus, have long been
naturalized in India. They are desert plants, and are able, by the peculiar structure of their leaves and stems, to endure
long droughts.
The Cactus family has more than a thousand members, all especially equipped to live in their surroundings. Unlike
the leaves found in other plants, cactus plants have many sharp spines with little or no surface from which water could
be lost by evaporation. A fleshy stem makes up the major part of the plant. These steins have vast water-storage
spaces, which are filled whenever it rains. Many members of the cactus family are quite small, but some, such as the
Saguaro, reach up to seventy feet, often having as many as fifty branching arms.

Cacti and other succulents are not difficult to grow indoors provided they can be given plenty of light and fresh air.
They should be watered only moderately. Many people grow them for their fantastic shapes rather than for their
individual blooms; but the plants must be seen in flower to be really appreciated. The Prickly Pear and the Cereus have
very showy flowers. The Jumping Cactus (so named, not because it jumps, but because it will make you jump should
you step on it) has beautiful white flowers, often larger than the parent plant. The Queen of the Night blooms only at
night. The Christmas cactus bears lovely fuchsia-like blooms.
Cacti have their uses, too. The roots of the Yucca were used by the American Indians for soap, while in Mexico the
Prickly Pear was cultivated because of the cochineal insect that lives on it and yields a red dye. In India this cactus is
generally used for hedges in gardens and fields.
Chapter Nineteen
THE JASMINE
The Jasmine has also been called the Jessamine and Jesse; its Arabic name is
Yasmin, and its Persian name Jasemin. The white Scented Jasmine and the bright
yellow Winter Jasmine (found mostly in the hills) is both native to India, and though
they are cultivated in western countries, they are essentially eastern plants.
Various species of jasmine are grown in Indian gardens. The delicious fragrance
of the flowers is particularly strong in the evening, for that is the time they open
their blossoms—unlike most flowers, which open in the morning.
To obtain the evanescent odour of the flowers of the jasmine, a complicated
process is necessary. To merely press them or distil them with water would be
useless, the essence being too subtle to be captured by any such simple methods.
The flowers must first be embedded in fat, to which they communicate their
perfume, which is then separated from the fat and obtained in a more elegant
form by means of alcohol. The last part of the process is quite modern, but the
initial process is as old as the use of perfumes and explains the frequent use of
ointments by people in ancient times. The yellow Winter Jasmine is one of the
prettiest of wild flowers. It flowers in the hills in March and April, at a time when
there are few other flowers in bloom. Its butter-yellow stars bring to life an otherwise
drab hillside. The black, shiny berries are eaten by blackbirds, bulbuls and other
fruit-eating birds.

As the flowers appear when the plant is yet without a leaf, this hill species is sometimes called the Naked Jasmine.
Such a plant is a pearl of great price, though it costs nothing and can be grown almost anywhere. The slender green
angled stem will climb to a height of ten to twenty feet, and the branches when in contact with the soil will take root and
form thickets of arching stems, soon covering a wide area.
Chapter Twenty
THE FLAX
The Flax, or Linum, has “been cultivated from before the Christain era, and
over 500 years before the time of Homer, who speaks of it as representing an
important domestic industry. In Switzerland its cultivation dates from the Stone
Age.
Herodotus describes the Egyptian priests as wearing linen garments made
from the fibre of the Flax. In India, the plant has for long been cultivated not
only for its fibres but also for the oil contained in its seeds, which we know of as
Linseed Oil, or Alsi-ki-tel.
The flax flower, which comes in both crimson and blue, will grow wild, or in
a garden, or in a field. Though Oriental in origin, it is cultivated as far north as
Norway. Its extremely light and airy style of growth makes it a most attractive
plant.
The fibres inside the stem of the flax plant are very tough and can therefore
be used for textile fabrics. To get the fibres, the plants are first stripped of their
seeds and then steeped in water until partially rotten, when the gummy part of
the stem is dissolved and the fibres loosened,
Next, to separate the woody portion of the stem, they are spread out to dry
until the wood inside becomes brittle and breaks into pieces. The fibres are
then drawn through a comb, called the “hackle”, where they are straightened
out and freed from dust. The fibre thus gained has a fine, silky appearance, and
is spun into yarn and finally woven into linen cloth.
The thread for making fine lace is usually spun in rooms kept almost dark, to discipline the eye and the fingers in the
delicate task of rejecting all that is faulty, and obtaining a thread that is both fine and strong. It is said that the perfect
thread should be as fine as the threads of a spider’s web and as strong as a metal wire.

Chapter Twenty-one
THE GLORY LILY

The Gloriosa Superba, or Glory Lily, is one of our most
beautiful plants. During the rains it is often found shooting up in
shady lanes or in bamboo thickets. The grace of its form, and
the gaiety and warmth of its flowers, has resulted in the superb
name the flower bears.
It is a fragile, weak climber, sprouting up from a tuberous
root. Its round green stem is long and slender, and it has to
seek the support of other plants and objects. For this purpose
it uses its tapering, tendril-like leaves. The plant climbs towards
the freedom of the air and sunshine, unfurling its fire-flowers
like triumphant banners. They have no scent, but the showy
colours of their petals are able to attract insects.
The petals are first bright yellow with scarlet tips, but, as
they grow older they become a dark crimson and bend further
back. The insects find honey at the base of each petal, thrusting
their tongues into the nectar while they hover in front of the
flower.
Chapter Twenty-two
THE WATER-LILY
The beautiful Lotus Water-Lily is found in quiet waters everywhere—in peaceful lakes or tanks, and sometimes in
artificial ponds. Not only is the Lotus sacred to Hindus, as the throne of the goddess Lakshmi, but the roots and seeds
of a certain species are an edible and popular food.
The Sacred Lotus has large rose-coloured petals, but the more
common Water-Lily has white, sweet-scented flowers of a wax-like
appearance, which open in the morning and close later in the day.
The flowers have many petals, arranged in rows, with stamens of a
bright gold colour. It is a favourite subject with artists. The broad
leaves spreading over the surface of the water like floating shields
add a mysterious charm to a flower about which there are many
myths and legends.
Most plants die if their roots and stems are kept under water; but
the Water-Lily has adapted itself to its surroundings. The stem is
thick and tuber like, sending down long roots into the soft mud and
preventing the plant from being carried away by the movement of
water. The leaf stalks are long and reach to the surface, being attached
to the centre of the leaf, which floats like a raft. The upper surface of
the leaf is covered with a thin coat of wax which prevents it from
getting wet. Any water that touches it just rolls off as it would from a
duck’s back.

The flowers also float on the surface of the water at the end of long stalks. They open after sunrise, and are visited
by insects which are attracted by the colour. But the insects only find pollen, as the plant does not secrete honey.
Towards evening the flower closes again to protect itself from cold and damp.
When the small fruit of the Water-Lily ripens and bursts, the seeds are carried wherever the water takes them until
their protective bubble bursts. Then, being heavier than water, the seeds sink to the bottom and begin to form a new
plant, often at some considerable distance from the old one
Chapter Twenty-three
WILD FLOWERS NEAR A MOUNTAIN STREAM
Below my house is a forest of oak and maple and Himalayan rhododendron. A path twists its way down through the
trees, over an open ridge where red sorrel grows wild, and then steeply down through a tangle of thorn bushes, vines
and rangaj-bamboo. At the bottom of the hill the path leads on to a grassy verge, surrounded by wild rose. A stream
runs close by the verge, tumbling over smooth pebbles, over rocks worn yellow with age, on its way to the plains and
the little Song River and finally to the sacred Ganges.
When I first discovered the stream it was April and the wild roses were flowering, small white blossoms lying in
clusters. There were primroses on the hill slopes, and an occasional late-flowering rhododendron provided a splash of
red against the dark green of the hill.
Many legends have grown around this flower of pure
dazzling sunshine which takes its family name—
Hypericaceae—from the great Titan God Hyperion,
who was Father of the Greek God of the Sun, Apollo.
Is a friend of yours insane? Then get him to drink
the sap from the leaves and stalks of the St. John’s
Wort. He will be well again.
Are you hurt? If your wounds do not heal, take the
juice and put it on the wound; and, if the bleeding will
not stop, take more juice.
Is your father bald? Then he must rise early on St.
John’s morning and bathe his head with the dew from
St. John’s Wort, and his hair will grow again.
Do you live on the Isle of Man? Then beware’Tread
not on the St. John’s Wort after sunset, lest a fairy
horseman arise and carry you off. He will land you
anywhere.
These are all English or Irish superstitions, but the
St. John’s Wort is as profuse in the lower ranges of the
Himalayas as it is anywhere in Europe.
A Spotted Forktail, a bird of the Himalayan streams, was much in evidence during those early visits. It moved
nimbly over the bouldera with a fairy tread, and continually wagged its tail.
In May and June, when the hills are always brown and dry, it remained cool and green near the stream, where ferns
and maiden-hair and long grasses continued to thrive. Downstream I found a cave with water dripping from the roof,
the water spangled gold and silver in the shafts of sunlight that pushed through the slits in the cave-roof. Few people
came there. Sometimes a milkman or a coal-burner would cross the stream on his way to a village; but the nearby hillstation’s summer visitors had not discovered this haven of wild and green things.

The monkeys—langurs, with white and silver-grey fur, black faces and
long swishing tails— had discovered the place, but they kept to the trees and
sunlit slopes. They grew quite accustomed to my presence, and carried on
with their work and play as though I did not exist. The , young ones scuffled
and wrestled like boys, while their parents attended to each other’s toilets,
stretching themselves out on the grass, beautiful animals with slim waists and
long sinewy legs, and tails full of character. They were clean and polite, much
nicer than the red monkeys of the plains.
During the rains the stream became a rushing torrent, bushes and small
trees were swept away, and the friendly murmur of the water became a
threatening boom. I did not visit the spot very often. There were leeches in
the long grass, and they would fasten themselves on to my legs and feast on
my blood. But it was always worthwhile tramping through the forest to feast
my eyes on the foliage that sprang up in tropical profusion—soft, spongy
moss; great stag-ferns on the trunks of trees; mysterious and sometimes evillooking orchids; the climbing Convolvulus opening its purple secrets to the
morning sun; and the Wood Sorrel, or Oxalis—so named because of the
Oxalic acid derived from its roots—with its clover-like leaflets which fold
down like umbrellas at the first sign of rain. And then, after a November hailstorm, it was winter, and one could not lie on the frostbitten grass. The sound
of the stream was the same, but I missed the birds.
It snowed—the snow lay heavy on the branches of the
oak trees and piled up in the culverts—and the grass and the
ferns and wildflowers were pressed to sleep beneath a cold
white blanket; but the stream flowed on, pushing its way through
and under the whiteness, towards another river, towards
another Spring.
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