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INTRODUCTION.

WHO MAY KEEP BEES.
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SPECIALISTS.

Any person who is cautious, observing, and prompt to do whatever the needs of his business require, with no thought of delay, may make apiculture a specialty, with almost certain prospects of success. He must also be willing to work with Spartan energy during the busy season, and must persist, though sore discouragement, and even dire misfortune, essay to thwart his plans and rob him of his coveted gains. As in all other vocations, such are the men who succeed in apiculture. I make no mention of capital to begin with, or territory on which to locate; for men of true metal—men whose energy of mind and body bespeak success in advance—will solve these questions long before their experience and knowledge warrant their assuming the charge of large apiaries.

AMATEURS.

Apiculture, as an avocation, may be safely recommended to those of any business or profession, who possess the above named qualities, and control a little space for their bees, a few rods from street and neighbor, or a flat roof whereupon hives may securely rest (C. F. Muth, of Cincinnati, keeps his bees very successfully on the top of his store, in the very heart of a large city), and who are able to devote a little time, when required, to care for their bees. The amount of time will of course vary with the number of colonies kept, but with proper management this time may be granted at any period of the day or week, and thus not interfere with the regular business. Thus residents of country, village, or city, male or female, who may wish to be associated with and study natural objects, and add to their income and pleasure, will find here, an ever-waiting opportunity. To the ladies, shut out from fresh air and sunshine, till pallor and languor point sadly to  departing health, and vigor, and to men the nature of whose business precludes air and exercise, apiculture cannot be too highly recommended as an avocation.

WHO ARE SPECIALLY INTERDICTED.
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There are a few people, whose systems seem to be specially susceptible to the poison intruded with the bee's sting. Sometimes such persons, if even stung on the foot, will be so thoroughly poisoned that their eyes will swell so they cannot see, and will suffer with fever for days, and, very rarely, individuals are so sensitive to this poison that a bee-sting proves fatal. I hardly need say, that such people should never keep bees. Many persons, among whom were the noted Kleine and Gunther, are at first very susceptible to the poison, but spurred on by their enthusiasm, they persist, and soon become so inoculated that they experience no serious injury from the stings. It is a well-recognized fact, that each successive sting is less powerful to work harm. Every bee-keeper is almost sure to receive an occasional sting, though with the experienced these are very rare, and the occasion neither of fear nor anxiety.

INDUCEMENTS TO BEE-KEEPING.
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RECREATION.

Among the attractive features of apiculture, I mention the pleasure which it offers its votaries. There is a fascination about the apiary which is indescribable. Nature is always presenting the most pleasurable surprises to those on the alert to receive them. And among the insect hosts, especially bees, the instincts and habits are so inexplicable and marvelous, that the student of this department of nature never ceases to meet with exhibitions that move him, no less with wonder than with admiration. Thus, bee-keeping affords most wholesome recreation, especially to any who love to look in upon the book of nature, and study the marvelous pages she is ever waiting to present. To such, the very fascination of their pursuit is of itself a rich reward for the time and labor expended. I doubt if there is any other class of manual  laborers who engage in their business, and dwell upon it, with the same fondness as do bee-keepers. Indeed, to meet a scientific bee-keeper is to meet an enthusiast. A thorough study of the wonderful economy of the hive must, from its very nature, go hand-in-hand with delight and admiration. I once asked an extensive apiarist, who was also a farmer, why he kept bees. The answer was characteristic: "Even if I could not make a good deal the most money with my bees, I should still keep them for the real pleasure they bring me." But yesterday I asked the same question of Prof. Daniels, President of the Grand Rapids schools, whose official duties are very severe. Said he: "For the restful pleasure which I receive in their management." I am very sure, that were there no other inducement than that of pleasure, I should be slow to part with these models of industry, whose marvelous instincts and wondrous life-habits are ever ministering to my delight and astonishment.

A year ago, I received a visit from my old friend and College classmate, O. Clute, of Keokuk, Iowa. Of course I took him to see our apiary, and as we looked at the bees and their handiwork, just as the nectar from golden-rod and asters was flooding the honey-cells; he became enraptured, took my little "Manual of the Apiary" home with him, and at once subscribed for the old American Bee Journal. He very soon purchased several colonies of bees, and has found so much of pleasure and recreation in the duties imposed by his new charge, that he has written me several times, expressing gratitude that I had led him into such a work of love and pleasure.

PROFITS.

The profits, too, of apiculture, urge its adoption as a pursuit. When we consider the comparatively small amount of capital invested, the relatively small amount of labor and expense attending its operations, we are surprised at the abundant reward that is sure to wait upon its intelligent practice. I do not wish to be understood here as claiming that labor—yes, real hard, back-aching labor—is not required in the apiary. The specialist, with his hundred or more colonies, will have, at certain seasons, right hard and vigorous  work. Yet this will be both pleasant and Healthful, and will go hand-in-hand with thought, so that brain and muscle will work together. Yet this time of hard, physical labor will only continue for five or six months, and for the balance of the year the apiarist has or may have comparative leisure. Nor do I think that all will succeed. The fickle, careless, indolent, heedless man, will as surely fail in apiculture, as in any other calling. But I repeat, in the light of many years of experience, where accurate weight, measure, and counting of change has given no heed to conjecture, that there is no manual labor pursuit, where the returns are so large, when compared with the labor and expense.

An intelligent apiarist may invest in bees any spring in Michigan, with the absolute certainty of more than doubling his investment the first season; while a net gain of 400 per cent, brings no surprise to the experienced apiarists of our State. This of course applies only to a limited number of colonies. Nor is Michigan superior to other States as a location for the apiarist. During the past season, the poorest I ever knew, our fifteen colonies of bees in the College apiary, have netted us over $200. In 1876, each colony gave a net return of $24.04, while in 1875, our bees gave a profit, above all expense, of over 400 per cent, of their entire value in the spring. Mr. Fisk Bangs, who graduated at our College one year since, purchased last spring seven colonies of bees. The proceeds of these seven colonies have more than paid all expenses, including first cost of bees, in honey sold, while there are now sixteen colonies, as clear gain, if we do not count the labor, and we hardly need do so, as it has in no wise interfered with the regular duties of the owner. Several farmers of our State who possess good apiaries and good improved farms, have told me that their apiaries were more profitable than all the remainder of their farms. Who will doubt the profits of apiculture in the face of friend Doolittle's experience? He has realized $6,000, in five years, simply from the honey taken from fifty colonies. This $6,000 is in excess of all expenses except his own time. Add to this the increase of stocks, and then remember that one man can easily care for 100 colonies, and we have a graphic picture of apiarian profits. Bee-keeping made Adam Grimm a wealthy man. It brought to  Capt. Hetherington over $10,000 as the cash receipts of a single year's honey-crop. It enabled Mr. Harbison, so it is reported, to ship from his own apiary, eleven car-loads of comb-honey as the product of a single season. What greater recommendation has any pursuit? Opportunity for money-making, even with hardships and privations, is attractive and seldom disregarded; such opportunity with labor that brings, in itself, constant delight, is surely worthy of attention.

EXCELLENCE AS AN AMATEUR PURSUIT.

Again, there is no business, and I speak from experience, that serves so well as an avocation. It offers additional funds to the poorly paid, out-door air to the clerk and office-hand, healthful exercise to the person of sedentary habits, and superb recreation to the student or professional man, and especially to him whose life-work is of that dull, hum-drum, routine order that seems to rob life of all zest. The labor, too, required in keeping bees, can, with a little thought and management, be so planned, if but few colonies are kept, as not to infringe upon the time demanded by the regular occupation. Indeed, I have never been more heartily thanked, than by such parsons as named above, and that, too, because I called them to consider—which usually means to adopt—the pleasing duties of the apiary.

ADAPTATION TO WOMEN.

Apiculture may also bring succor to those whom society has not been over-ready to favor—our women. Widowed mothers, dependent girls, the weak and the feeble, all may find a blessing in the easy, pleasant, and profitable labors of the apiary. Of course, women who lack vigor and health, can care for but very few colonies, and must have sufficient strength to bend over and lift the small-sized frames of comb when loaded with honey, and to carry empty hives. With the proper thought and management, full colonies need never be lifted, nor work done in the hot sunshine. Yet right here let me add, and emphasize the truth, that only those who will let energetic thought and skillful plan, and above all promptitude and persistence, make up for physical weakness,  should enlist as apiarists. Usually a stronger body, and improved health, the results of pure air, sunshine, and exercise, will make each successive day's labor more easy, and will permit a corresponding growth in the size of the apiary for each successive season. One of the most noted apiarists, not only in America but in the world, sought in bee-keeping her lost health, and found not only health, but reputation and influence. Some of the most successful apiarists in our country are women. Of these, many were led to adopt the pursuit because of waning health, grasping at this as the last and successful weapon with which to vanquish the grim monster. Said "Cyula Linswik"—whose excellent and beautifully written articles have so often charmed the readers of the bee publications, and who has had five years of successful experience as an apiarist—in a paper read before our Michigan Convention of March, 1877: "I would gladly purchase exemption from in-door work, on washing-day, by two days' labor among the bees, and I find two hours' labor at the ironing-table more fatiguing than two hours of the severest toil the apiary can exact. * * * I repeat, that apiculture offers to many women not only pleasure but profit. * * * Though the care of a few colonies means only recreation, the woman who experiments in bee-keeping somewhat extensively, will find that it means, at some seasons, genuine hard work. * * * There is risk in the business, I would not have you ignore this fact, but an experience of five years has led me to believe that the risk is less than is generally supposed." Mrs. L. B. Baker, of Lansing, Michigan, who has kept bees very successfully for four years, read an admirable paper before the same Convention, in which she said: "But I can say, having tried both," (keeping boarding-house and apiculture,) "I give bee-keeping the preference, as more profitable, healthful, independent and enjoyable. * * * I find the labors of the apiary more endurable than working over a cook-stove in-doors, and more pleasant and conducive to health. * * * I believe that many of our delicate and invalid ladies would find renewed vigor of body and mind in the labors and recreations of the apiary. * * * By beginning in the early spring, when the weather was cool and the work light, I became gradually accustomed to out-door labor, and by mid-summer  found myself as well able to endure the heat of the sun as my husband, who has been accustomed to it all his life. Previously, to attend an open-air picnic was to return with a head-ache. * * * My own experience in the apiary has been a source of interest and enjoyment far exceeding my anticipations." Although Mrs. Baker commenced with but two colonies of bees, her net profits the first season were over $100; the second year but a few cents less than $300; and the third year about $250. "The proof of the pudding is in the eating;" so, too, such words as given above, show that apiculture offers special inducements to our sisters to become either amateur or professional apiarists.

IMPROVES THE MIND AND THE OBSERVATION.

Successful apiculture demands close and accurate observation, and hard, continuous thought and study, and this, too, in the wondrous realm of nature. In all this, the apiarist receives manifold and substantial advantages. In the cultivation of the habit of observation, a person becomes constantly more able, useful and susceptible to pleasure, results which also follow as surely on the habit of thought and study. It is hardly conceivable that the wide-awake apiarist, who is so frequently busy with his wonder-working comrades of the hive, can ever be lonely, or feel time hanging heavily on his hands. The mind is occupied, and there is no chance for ennui. The whole tendency, too, of such thought and study, where nature is the subject, is to refine the taste, elevate the desires, and ennoble manhood. Once get our youth, with their susceptible natures, engaged in such wholesome study, and we shall have less reason to fear the vicious tendencies of the street, or the luring vices and damning influences of the saloon. Thus apiculture spreads an intellectual feast, that even the old philosophers would have coveted; furnishes the rarest food for the observing faculties, and, best of all, by keeping its votaries face to face with the matchless creations of the All Father, must draw them toward Him "who went about doing good," and in "whom there was no guile."

YIELDS DELICIOUS FOOD.

A last inducement to apiculture, certainly not unworthy of mention, is the offerings it brings to our tables. Health, yea,  our very lives, demand that we should eat sweets. It is a truth that our sugars, and especially our commercial syrups, are so adulterated as to be often poisonous. The apiary, in lieu of these, gives us one of the most delicious and wholesome of sweets, which has received merited praise, as food fit for the gods, from the most ancient time till the present day. To ever have within reach the beautiful, immaculate comb, or the equally grateful nectar, right from the extractor, is certainly a blessing of no mean order. We may thus supply our families and friends with a most necessary and desirable food element, and this with no cloud of fear from vile, poisonous adulterations.

WHAT SUCCESSFUL BEE-KEEPING REQUIRES.
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MENTAL EFFORT.

No one should commence this business who is not willing to read, think and study. To be sure, the ignorant and unthinking may stumble on success for a time, but sooner or later, failure will set her seal upon their efforts. Those of our apiarists who have studied the hardest, observed the closest, and thought the deepest, have even passed the late terrible winters with but slight loss.

Of course the novice will ask. How and what shall I study?

EXPERIENCE NECESSARY.

Nothing will take the place of real experience. Commence with a few colonies, even one or two is best, and make the bees your companions at every possible opportunity. Note every change, whether of the bees, their development, or work, and then by earnest thought strive to divine the cause.

LEARN FROM OTHERS.

Great good will also come from visiting other apiarists. Note their methods and apiarian apparatus. Strive by conversation to gain new and valuable ideas, and gratefully adopt whatever is found, by comparison, to be an improvement upon your own past system and practice.



AID FROM CONVENTIONS.

Attend conventions whenever distance and means render this possible. Here you will not only be made better by social intercourse with those whose occupation and study make them sympathetic and congenial, but you will find a real conservatory of scientific truths, valuable hints, and improved instruments and methods. And the apt attention—rendered possible by your own experience—which you will give to essays, discussions and private conversations, will so enrich your mind, that you will return to your home encouraged, and able to do better work, and to achieve higher success. I have attended nearly all the meetings of the Michigan Convention, and never yet when I was not well paid for all trouble and expense by the many, often very valuable, suggestions which I received. These I would carry home, and test as commanded by the Apostle: "Prove all things and hold fast that which is good."

AID FROM BEE PUBLICATIONS.

Every apiarist, too, should take and read at least one of the three excellent bee publications that are issued in our country. It has been suggested that Francis Huber's blindness was an advantage to him, as he thus had the assistance of two pairs of eyes, his wife's and servant's, instead of one. So, too, of the apiarist who reads the bee publications. He has the aid of the eyes, and the brains, too, of hundreds of intelligent and observing bee-keepers. Who is it that squanders his money on worse than useless patents and fixtures? He who "cannot afford" to take a bee-journal.

It would be invidious and uncalled for to recommend any one of these valuable papers to the exclusion of the others. Each has its peculiar excellences, and all who can, may well secure all of them to aid and direct their ways.

AMERICAN BEE JOURNAL.

This, the oldest bee publication, is not only peculiar for its age, but for the ability with which it has been managed, with scarce any exception, even from its first appearance. Samuel Wagner, its founder and long its editor, had few superiors in breadth of culture, strength of judgment, and practical and  historic knowledge of apiculture. With what pleasure we remember the elegant, really classic, diction of the editorials, the dignified bearing, and freedom from asperities which marked the old American Bee Journal as it made its monthly visits fresh from the editorial supervision of Mr. Samuel Wagner. Some one has said that there is something in the very atmosphere of a scholarly gentleman, that impresses all who approach him. I have often thought, as memory reverted to the old American Bee Journal, or as I have re-read the numbers which bear the impress of Mr. Wagner's superior learning, that, though the man is gone, the stamp of his noble character and classical culture is still on these pages, aiding, instructing, elevating, all who are so fortunate as to possess the early volumes of this periodical. I am also happy to state that the American Bee Journal is again in good hands, and that its old prestige is fully restored. Mr. Newman is an experienced editor, a man of excellent judgment and admirable balance, a man who demonstrates his dislike of criminations and recriminations by avoiding them; who has no special inventions or pet theories to push, and is thus almost sure to be disinterested and unbiased in the advice he offers who lends his aid and favor to our Conventions, which do so much to spread apiarian knowledge. And when I add, that he brings to his editorial aid the most able, experienced and educated apiarists of the world, I surely have spoken high but just praise, of the American Bee Journal, whose enviable reputation extends even to distant lands. It is edited by Thomas G. Newman, at Chicago. Price, $2.00 a year.

GLEANINGS IN BEE CULTURE.

This periodical makes up for its brief history of only five years, by the vigor and energy which has characterized it from the first. Its editor is an active apiarist, who is constantly experimenting; a terse, able writer, and brimming-full of good nature and enthusiasm. I am free to say, that in practical apiculture I am more indebted to Mr. Root than to any other one person, except Rev. L. L. Langstroth. I also think that, with few exceptions, he has done more for the recent advancement of practical apiculture than any other person in our country. Yet I have often regretted that Mr. Root is so  inimical to conventions, and that he often so stoutly praises that with which he has had so brief an experience, and must consequently know so little. This trait makes it imperative that the apiarist read discriminately, and then decide for himself. In case of an innovation, wait for Mr. Root's continued approval, else prove its value before general adoption. This sprightly little journal is edited by A. I. Root, Medina, Ohio. Price, $1.00 a year.

BEE-KEEPER'S MAGAZINE.

I have read this periodical less, and, of course know less of it than of the others. It is well edited, and certainly has many very able contributors. Both Mr. King and Mr. Root deal largely in their own wares, and, of course, give space to their advertisement, yet, in all my dealings with them, and I have dealt largely with Mr. Root, I have ever found them prompt and reliable. The Magazine is edited by A. J. King, New York. Price, $1.50 a year.

BOOKS FOR THE APIARIST.

Having read very many of the books treating of apiculture, both American and foreign, I can freely recommend such a course to others. Each book has peculiar excellences, and each one may be read with interest and profit.

LANGSTROTH ON THE HONEY BEE.

Of course, this treatise will ever remain a classic in bee-literature. I cannot over-estimate the benefits which I have received from the study of its pages. It was a high, but deserved encomium, which J. Hunter, of England, in his "Manual of Bee-Keeping," paid to this work: "It is unquestionably the best bee-book in the English language."

The style of this work is so admirable, the subject matter so replete with interest, and the entire book so entertaining, that it is a desirable addition to any library, and no thoughtful, studious apiarist can well be without it. It is especially happy in detailing the methods of experimentation, and in showing with what caution the true scientist establishes principles or deduces conclusions. The work is wonderfully free from errors, and had the science and practice of apiculture remained stationary, there would have been little need of  another work; but as some of the most important improvements in apiculture are not mentioned, the book alone would be a very unsatisfactory guide to the apiarist of to-day. Price, $2.00.

QUINBY'S MYSTERIES OF BEE-KEEPING.

This is a plain, sensible treatise, written by one of America's most successful bee-keepers. It proceeds, I think, on a wrong basis in supposing that those who read bee-books will use the old box-hives, especially as the author is constantly inferring that other hives are better. It contains many valuable truths, and when first written was a valuable auxiliary to the bee-keeper. I understand that the work has been revised by Mr. L. C. Root. Price, $1.50.

KING'S TEXT-BOOK.

This is a compilation of the above works, and has recently been revised, so that it is abreast of the times. It is to be regretted that the publisher did not take more pains with his work, as the typography is very poor. The price is $1.00.

A B C OF BEE-CULTURE.

This work was issued in numbers, but is now complete. It is arranged in the convenient form of our cyclopædias, is printed in fine style, on beautiful paper, and is to be well illustrated. I need hardly say that the style is pleasing and vigorous. The subject matter will, of course, be fresh, embodying the most recent discoveries and inventions pertaining to bee-keeping. That it may be kept abreast of apiarian progress, the type is to be kept in position, so that each new discovery may be added as soon as made. The price is $1.00.

FOREIGN WORKS.

Bevan, revised by Munn, is exceedingly interesting, and shows by its able historical chapters, admirable scientific disquisitions, and frequent quotations and references to practical and scientific writers on bees and bee-keeping, both ancient and modern, that the writers were men of extensive reading  and great scientific ability. The book is of no practical value to us, but to the student it will be read with great interest. Next to Langstroth, I value this work most highly of any in my library that treat of bees and bee-keeping, if I may except back volumes of the bee-publications.

"The Apiary, or Bees, Bee-Hives and Bee Culture," by Alfred Neighbour, London, is a fresh, sprightly little work, and as the third edition has just appeared, is, of course, up with the times. The book is in nice dress, concise, and very readable, and I am glad to commend it.

A less interesting work, though by no means without merit, is the "Manual of Bee-Keeping," by John Hunter, London. This is also recent. I think these works would be received with little favor among American apiarists. They are exponents of English apiculture, which in method would seem clumsy to Americans. In fact, I think I may say that in implements and perhaps I may add methods, the English, French, Germans and Italians, are behind our American apiarists, and hence their text-books and journals compare illy with ours. I believe the many intelligent foreign apiarists who have come to this country and are now honored members of our own fraternity, will sustain this position. Foreign scientists are ahead of American, but we glean and utilize their facts and discoveries as soon as made known. Salicylic acid is discovered by a German to be a remedy for foul brood, yet ten times as many American as foreign apiarists know of this and practice by the knowledge. In practical fields, on the other hand, as also in skill and delicacy of invention, we are, I think, in advance. So our apiarists have little need to go abroad for either books or papers.

PROMPTITUDE.

Another absolute requirement of successful bee-keeping, is prompt attention to all its varied duties. Neglect is the rock on which many bee-keepers, especially farmers, find too often that they have wrecked their success. I have no doubt that more colonies die from starvation, than from all the bee maladies known to the bee-keeper. And why is this? Neglect is the apicide. I feel sure that the loss each season by absconding colonies is almost incalculable, and whom must  we blame? Neglect. The loss every summer by enforced idleness of queen and workers, just because room is denied them, is very great. Who is the guilty party? Plainly, neglect. In these and in a hundred other ways, indifference to the needs of the bees, which require but a few moments, greatly lessen the profits of apiculture. If we would be successful, promptitude must be our motto. Each colony of bees requires but very little care and attention. Our every interest demands that this be not denied, nor even granted grudgingly. The very fact that this attention is slight, renders it more liable to be neglected; but this neglect always involves loss—often disaster.

ENTHUSIASM.

Enthusiasm, or an ardent love of its duties is very desirable, if not an absolute requisite, to successful apiculture. To be sure, this is a quality whose growth, with even slight opportunity, is almost sure. It only demands perseverance. The beginner, without either experience or knowledge, may meet with discouragements—unquestionably will. Swarms will be lost, colonies will fail to winter, the young apiarist will become nervous, which fact will be noted by the bees with great disfavor, and if opportunity permits, will meet reproof more sharp than pleasant. Yet, with persistence, all these difficulties quickly vanish. Every contingency will be foreseen and provided against, and the myriad of little workers will become as manageable and may be fondled as safely as a pet dog or cat, and the apiarist will minister to their needs with the same fearlessness and self-possession that he does to his gentlest cow or favorite horse. Persistence in the face of all those discouragements which are so sure to confront inexperience, will surely triumph. In-sooth, he who appreciates the beautiful and marvelous, will soon grow to love his companions of the hive, and the labor attendant upon their care and management. Nor will this love abate till it has kindled into enthusiasm.

True, there may be successful apiarists who are impelled by no warmth of feeling, whose superior intelligence, system and promptitude, stand in lieu of and make amends for absence of enthusiasm. Yet I believe such are rare, and certainly they work at great disadvantage.
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It is estimated by Heer and other eminent naturalists, that there are more than 250,000 species of living animals. It will be both interesting and profitable to look in upon this vast host, that we may know the position and relationship of the bee to all this mighty concourse of life.
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The great French naturalist, Cuvier, a friend of Napoleon I., grouped all animals which exhibit a ring structure into one branch, appropriately named Articulates, as this term indicates the jointed or articulated structure which so obviously characterizes most of the members of this group.

The terms joint and articulation, as used here, have a technical meaning. They refer not only to the hinge or place of union of two parts, but also to the parts themselves. Thus, the parts of an insect's legs, as well as the surfaces of union, are styled joints or articulations. All apiarists who have examined carefully the structure of a bee, will at once pronounce it an Articulate. Not only is its body, even from head to sting, composed of joints, but by close inspection we find the legs, the antennæ, and even the mouth-parts, likewise, jointed.

In this branch, too, we place the Crustacea—which includes the rollicking cray-fish or lobster, so indifferent as to whether he moves forward, backward or sidewise, the shorter crab, the sow-bug, lively and plump, even in its dark, damp home under old boards, etc., and the barnacles, which fasten to the bottom of ships, so that vessels are often freighted with life within and without.

The worms, too, are Articulates, though in some of these, as the leech, the joints are very obscure. The bee, then, which gives us food, is related to the dreaded tape-worm with its hundred of joints, which, mayhaps, robs us of the same  food after we have eaten it, and the terrible pork-worm or trichina, which may consume the very muscles we have developed in caring for our pets of the apiary.

The body-rings of Articulates form a skeleton, firm as in the bee and lobster, or more or less soft as in the worms. This skeleton, unlike that of Vertebrates or back-bone animals, to which we belong, is outside, and thus serves to protect the inner, softer parts, as well as to give them attachment, and to give strength and solidity to the animal.

This ring-structure, so beautifully marked in our golden-banded Italians, usually makes it easy to separate, at sight, animals of this branch from the Vertebrates, with their usually bony skeleton; from the less active Molluscan branch, with their soft, sack-like bodies, familiar to us in the snail, the clam, the oyster, and the wonderful cuttle-fish—the devil-fish of Victor Hugo—with its long, clammy arms, strange ink-bag and often prodigious size; from the Radiate branch, with its elegant star-fish, delicate but gaudy jelly fish, and coral animals, the tiny architects of islands and even continents and from the lowest, simplest. Protozoan branch, which includes animals so minute that we owe our very knowledge of them to the microscope, so simple that they have been regarded as the apron-strings which tie plants to animals.


Fig. 1.

[image: ] A Trachea magnified.
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Our subject belongs to the class Insecta, which is mainly characterized by breathing air usually through a very complicated system of air-tubes. These tubes (Fig, 1), which are constantly branching, and almost infinite in number, are very peculiar in their structure. They are formed of a spiral  thread, and thus resemble a hollow cylinder formed by closely winding a fine wire spirally about a pipe-stem, so as to cover it, and then withdrawing the latter, leaving the wire unmoved. Nothing is more surprising and interesting, than this labyrinth of beautiful tubes, as seen in dissecting a bee under the microscope. I have frequently detected myself taking long pauses, in making dissections of the honey-bee, as my attention would be fixed in admiration of this beautiful breathing apparatus. In the bee these tubes expand into large lung-like sacks (Fig, 2, f), one each side of the body.


Fig. 2.

[image: ] Respiratory Apparatus of Bee, magnified.—After Duncan.


Doubtless some of my readers have associated the quick movements and surprising activity of birds and most mammals with their  well-developed lungs, so, too, in such animals as the bees, we see the relation between this intricate system of air-tubes—their lungs—and the quick, busy life which has been proverbial of them since the earliest time. The class Insecta also includes the spiders, scorpions, with their caudal sting so venomous, and mites, which have in lieu of the tubes, lung-like sacks, and the myriapods, or thousand-legged worms—those dreadful creatures, whose bite, in case of the tropical centipedes or flat species, have a well-earned reputation of being poisonous and deadly.

The class Insecta does not include the water-breathing Crustacea, with their branchiæ or gills, nor the worms, which have 110 lungs or gills but their skin, if we except some marine forms, which have simple dermal appendages, which, answer to branchiæ.
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The honey-bee belongs to the order Hexapods, or true Insects. The first term is appropriate, as all have in the imago or last stage, six legs. Nor is the second term less applicable, as the word insect comes from the Latin and means to cut in, and in no other articulates does the ring structure appear 80 marked upon merely a superficial examination. More than this, the true insects when fully developed have, unlike all other articulates, three well-marked divisions of the body (Fig, 2), namely: the head (Fig, 2, a), which contains the antennæ (Fig. 2, d), the horn-like appendages common to all insects; eyes (Fig. 2, e) and mouth organs; the thorax (Fig. 2, b), which bears the legs (Fig. 2, g), and wings, when they are present; and lastly, the abdomen (Fig. 2, c), which, though usually memberless, contains the ovipositor, and when present, the sting. Insects, too, undergo a more striking metamorphosis than do most animals. When first hatched they are worm-like and called larvæ (Fig, 12), which means masked; afterward they are frequently quiescent, and would hardly be supposed to be animals at all. They are then known as pupæ, or as in case of bees as nymphs (Fig, 13). At last there comes forth the imago with compound eyes, antennæ and wings. In some insects the transformations are said to be incomplete, that is the larva, pupa and imago differ  little except in size, and that the latter possesses wings. We see in our bugs, lice, locusts and grasshoppers, illustrations of insects with incomplete transformations. In such cases there is a marked resemblance from the egg to the adult.

As will be seen by the above description the spiders, which have only two divisions to their bodies, only simple eyes, no antennæ, eight legs, and no transformations (if we except the partial transformations of the mites), as also the myriapods, which have no marked divisions of the body, and no compound eyes—which are always present in the mature insect—many legs and no transformations, do not belong to the order Insects.

SUB-ORDER OF THE HONEY BEE.
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The honey bee belongs to the sub-order Hymenoptera (from two Greek words meaning membrane and wings), which also includes the wasps, ants, ichneumon-flies and saw-flies. This group contains insects which possess a tongue by which they may suck (Fig, 20, a), and strong jaws (Fig, 21) for biting. Thus the bees can sip the honeyed sweets of flowers, and also gnaw away mutilated comb. They have, besides, four wings, and undergo complete transformations.

There are among insects strange resemblances. Insects of one sub-order will show a marked likeness to those of another. This is known as mimicry, and sometimes is wonderfully striking between very distant groups. Darwin and Wallace suppose it is a developed peculiarity, not always possessed by the species, and comes through the laws of variation, and natural selection to serve the purpose of protection. Now, right here we have a fine illustration of this mimicry. Just the other day I received through Mr. A. I. Root, an insect which he and the person sending it to him supposed to be a bee, and desired to know whether it was a mal-formed honey-bee or some other species. Now, this insect, though looking in a general way much like a bee, had only two wings, had no jaws, while its antennæ were closer together in front and mere stubs. In fact, it was no bee at all, but belonged to the sub-order Diptera, or two-wing flies. I have received several similar insects, with like inquiries. Among Diptera there are several families, as the Œstridæ or bot-flies, the Syrphidæ—a very useful family, as the larvæ or maggots live on plant-lice—whose members are often seen sipping sweets from flowers, or trying to rob honey and other bees—the one referred to above belonged to this family—and the Bombyliidæ, which in color, form and hairy covering are strikingly like wild and domesticated bees. The maggots of these feed on the larvæ of various of our wild bees, and of course the mother fly must steal into the nests of the latter to lay her eggs. So in these cases, there is seeming evidence that the mimicry may serve to protect these fly-tramps, as they steal in to pilfer the coveted sweets or lay the fatal eggs. Possibly, too, they may have a protective scent, as I have seen them enter a hive in safety, though a bumble-bee essaying to do the same, found the way barricaded with myriad cimeters each with a poisoned tip.

Some authors have placed Coleoptera or beetles as the highest of insects, others claim for Lepidoptera or butterflies and moths a first place, while others, and with the best of reasons, claim for Hymenoptera the highest position. The moth is admired for the glory of its coloring and elegance of its form, the beetle for the luster and brilliancy of its elytra or wing-covers; but these insects only revel in nature's wealth, and live and die without labor or purpose. Hymenoptera usually less gaudy, generally quite plain and unattractive in color, are yet the most highly endowed among insects. They live with a purpose in view, and are the best models of industry to be found among animals. Our bees practice a division of labor the ants are still better political economists, as they have a specially endowed class in the community who are the soldiers, and thus are the defenders of each ant-kingdom. Ants also conquer other communities, take their inhabitants captive and reduce them to abject slavery—requiring them to perform a large portion, and sometimes the whole labor of the community. Ants tunnel streams, and in the tropics some leaf-eating species have been observed to show no mean order of intelligence, as some ascend trees to cut off the leafy twigs, while others remain below, and carry these branches through their tunnels to their under-ground homes.

The parasitic Hymenoptera, are so called because they lay their eggs in other insects, that their offspring may have  fresh meat not only at birth, but so long as they need food, as the insect fed upon generally lives till the young parasite, which is working to disembowel it, is full-grown. Thus this steak is ever fresh as life itself. These parasitic insects show wondrous intelligence, or sense development, in discovering this prey. I have caught ichneumon-flies—a family of these parasites—boring through an eighth or quarter-inch of solid beech or maple wood, and upon examination I found the prospective victim further on in direct line with the insect auger, which was to intrude the fatal egg. I have also watched ichneumon-flies depositing eggs in leaf-rolling caterpillars, so surrounded with tough hickory leaves that the fly had to pierce several thicknesses to place the egg in its snugly-ensconced victim. Upon putting these leaf-rolling caterpillars in a box, I reared, of course, the ichneumon-fly and not the moth. And is it instinct or reason that enables these flies to gauge the number of their eggs to the size of the larva which is to receive them, so that there may be no danger of famine and starvation, for true it is that while small caterpillars will receive but one egg, large ones may receive several. How strange, too, the habits of the saw-fly, with its wondrous instruments more perfect than any saws of human workmanship, and the gall-flies, whose poisonous sting as they fasten their eggs to the oak, willow or other leaves, causes the abnormal growth of food for the still unhatched young. The providing and caring for their young, which are at first helpless, is peculiar among insects, with slight exception, to the Hymenoptera, and among all animals is considered a mark of high rank. Such marvels of instinct, if we may not call it intelligence, such acumen of sense perception, such habits—that must go hand-in-hand with the most harmonious of communities known among animals, of whatever branch—all these, no less than the compact structure, small size and specialized organs of nicest finish, more than warrant that grand trio of American naturalists, Agassiz, Dana and Packard, in placing Hymenoptera as first in rank among insects. As we shall detail the structure and habits of the highest of the high—the bees—in the following pages, I am sure no one will think to degrade the rank of these wonders of the animal kingdom.
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The honey-bee belongs to the family Apidæ, of Leach, which includes not only the hive bee, but all insects which feed their helpless young, or larvæ, entirely on pollen, or honey and pollen.

The insects of this family have broad heads, elbowed antennæ (Fig, 2, d) which are usually thirteen-jointed in the males, and only twelve-jointed in the females. The jaws or mandibles (Fig, 21) are very strong, and often toothed; the tongue or ligula (Fig, 20, a), as also the second jaws or maxillæ (Fig. 20, c), one each side the tongue, are long, though in some cases much shorter than in others, and frequently the tongue when not in use is folded back, once or more, under the head. All the insects of this family have a stiff spine on all four of the anterior legs, at the end of the tibia, or the third joint from the body, called the tibial spur, and all, except the genus Apis, which includes the honey-bee, in which the posterior legs have no tibial spurs, have two tibial spurs on the posterior legs. All of this family except one parasitic genus, have the first joint or tarsus of the posterior foot, much widened, and this together with the broad tibia (Fig, 2, h) is hollowed out (Fig, 22, p), forming quite a basin or basket on the outer side, in nearly all the species; and generally, this basket is made deeper by a rim of stiff hairs. These receptacles or pollen baskets are only found of course on such individuals of each community as gather pollen. A few of the Apidæ—thieves by nature—cuckoo-like, steal unbidden into the nests of others, usually bumble-bees, and here lay their eggs. As their young are fed and fostered by another, they gather no pollen, and hence like drone bees need not, and have not pollen baskets. The young of these lazy tramps, starve out the real insect babies of these homes, by eating their food, and in some cases, it is said, being unable like the young cuckoos to hurl these rightful children from the nest, they show an equal if not greater depravity by eating them, not waiting for starvation to get them out of the way. These parasites illustrate mimicry, already described, as they look so like the foster mothers of their own young, that unscientific eyes would often fail to distinguish them.  Probably the bumble-bees are no sharper, or they would refuse ingress to these merciless vagrants.
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