https://doi.org/10.29321/MAJ.10.A04903

BEES AND BEEKEEPING IN SOUTH INDIA

BY T. V. RAMAKRISHNA AYYAR B.A., Ph.D., F. Z S..
& S. RAMACHANDRAN, L.Ag.,

Agricultural College, Coimbatore.

Introduction. Among insects, in fact, among the numerous lower
animals, the honey bee occupies a unique position.. It has been man’s
associate practically from prehistoric days. Inview - of the honey it
vields and in consideration of the various wrtues displayed by the
creature in its, social life this creature was-not only held by the
ancients in h:gh esteem but was evéen endowed with divine powers and
became the centre for many myths and euperstxtlene It was probably
due to such ideas that the bee was added as an insignia by great men
it is said to appear on the crowns of the Egyptian kings,. on the arms

- of the Pope and on the imperial robss of Napoleon! Honey and wax
were attributed divine properties and in Christian rituals honey was
' given to babies in baptism and the church candles were to be of pure
"wax ! In India, the existence of bees and the usefulnsess of the pro-
ducts we get frpm them are facts well known to almost every layman.
' But very few among us possess any clear and definite ideas regarding
‘the natural history ef bees or about the aetiology and purpose of the
iuseful products man gete from them. Thereis, of course, reference
‘in different Indian ll‘tere\;‘yr and medical works to hene:-.f as Madhku
‘arid to the honey bee as Madhu makshika, (literally honey fly) the
-exact term by which it is known in the vernaculars, though it is
scientifically incorrect.to call It a fly. The little that is known of them
 may be more or less summed up in these statemente (1) that bees
‘abound in forests, (2) ‘the},r give us some very velueble anid: useful pro-
ducts, (3) they are a prnverb:a]ly hard- werkmg and. industrious lot,
and (4) that they sting. All the rest regardmg them hes beeri practi-
cally a sealed book to most of us. The honey - bee ' is, therefore, one
of our. famﬂmr creatures and vet ore about whleh we really know
very little L1 I

L The pnmery’ eb]eet of this peper is to present in a very:compact
“and ‘popular form a very hnef account of the- heney heee we havein
S India and the native. metheds now in ‘vogue in the different tracts
m artificial heekeepmg arid h-:me:n.:r gathermg, and secondly, to give a
very ehert eummery of the attempte now being made by the Entomo-
Jogical section at the Coimbatore Agncuitural Research Institute to
carry.on mvestlgetmne in thisline with'a view to demonstrate and

popularise the modern methods of heekeepmg as is practised in many
of the Western Countries, One important excuse for publishing this
paper with all its inevitable imperfections is the fact that we have

* Paper read before the Association of Economic Biologists, Coimbatore,
on 4th September 1933,
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'flbsaluteljr no previeus records of a connected form relating to bees
in'S. India and that there is a demand from many people nowadays
for a publication of this kind.

Ii. General Facts Regarding Bees & Honey Bees. Before we
enter into the main theme of Beekeeking it will be advantageous to get
some clear ideas regarding the position of the honey bees in the animal
kingdom, their nearest relatives and some peneral facts regarding
their natural history. Though popularly the term ' Bee' has been
understood to refer to the domesticated honey bee, because of its long
and intimate association with man, the nams can be applied without
mistake to a number of other insscts; in fact, over four thousand
different insects are known which come under this designation and all
of them including the honey bse being classified asa group called
Apidae (Bee family). The various bzes, numerous wasps and different
kinds of ants constitute the three important sub-divisions of the well-
known insect order Hymenoptera. Very tamiliar examples of bees
other than the honey bee are the carpenter bees and the leaf cutting
bees. A common example of the former is the stout bluish black
insect ' (Xylocopa) found flying about houses and gardens with a
strong bussing noise and frequently szen boring into wood work
(hence its name) ; the leaf cutter bees (Megachile) are generally smaller
than the carpenter bees and these have the habit of cutting and re-
moving away portions of leaves from rose and other garden plants.
Most of the members of the bee family share some common features,
the most important of them being the habit of visiting flowers to
collect pollen and nectar (hence called anthophila), the possession of a
long tongue which helps thein'in probing into flowers and the presence
of plumose branched hairs on the body. In the matter of growth and
develcpment also they are similar—the pregnant female lays a number
of single eges ; these hatch into helpless fleshy grubs which have to be
fed by others until they pupate ard from the pupa the adult bee
emerges. Thus every bee passes through a complete metamorphosis
during ‘development as in beetles or butterflis. As against these simi-
larities numerous differences are noted hetween different kinds of bees
espm,ml]y in their habits which enable us to classify them into such
groups as under- grﬂund nesting, surface nesting, tree nesting, para-
sitic, solitary and social bees. The honey bees come under the last
group.

In India. we have over thirty genera included in the hee family
(A pidae) including over two hundred known species of bees and the
insects known as'hmyey bees constitute hut one of these genera (A pis)
including three species. - These three species which are the chief sour-
¢es of honey in India and another minor insect the Melipona (Dammar
or stingless bee) constitute the four genuvine honey bees found all
over the Indian region. (Fig 4. PL T). All these hees are social insects
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and live in colonies. The thres spacies of Apis and thsir fundamental
features are (1) Apis dorsata, F., (Fig. 5, P1.1), Rock hee. ' This is the
largest of the Indian honey bees and gathers plenty of honey:; it builds
long big open singie combs which may often be four feet long on tall
forest trees, along sides of precipitous cliffs and occasionally on the
walls and other parts of buildings. (Fig. 3.)' The honey got from these
hives in the forest forms thz bulk of the material collected by hill
people and sold in our bazaars. The irritable and ferocious tempzar of
this bee and its confirmed nomadic habit of deserting its hives fre-
quently have made it impossible to domesticate it ;. (2) Apis florea, F.
This is the smallest of the three species and is known as the little bee.
This also builds single combs which are, however, very small and often
found hanging from bushes and corners of roofs; (Figs. 4 d & 6, PL. I);
each comb usoally gives but a fe'w ounces of honay: (3) Apis indica, F.
This is the common Indian honey bes, very commonly found both in
the plains-and forests all over India. In size this is larger than florea
and smaller than dorsata. This b2e unlike the othar two builds seve-
ral parallel combs generally in hollows of tress, caverns in rocks, on
the walls insids wells and similar protected spots. (Fig. 1, PL I). This
is the typical Indian honey bee and the only one which has so far been
found to be capable of domestication. In-the different hill tracts of
S. India the common bze found is a dark race of this indica. The only
other known species of Apis, besides thess three Indian forms, is the
European bee A, mellifica, L., which is the honey bee domesticated and
extensively reared all over Europe and America and this species,. ex-

.cept in a few minor features, is very closely similar to indica in strue-
ture, size and habits and hybridises freely. With regard to the- affini-

ties and phylogeny of these honey bees, though many_ entomoqlogists
like I..mnaeus, Friese and Buttel- Reepen regard mellifica as the original
species and the other three as its descend ants, recent workers consider
that the Indian form indica is the real ancestor. meessar ‘Wheeler of
Harvard, an eminent authority on social insects, in aigumg out  this
point, adds the following very interesting and noteworthy: remarks
in favour of indica.—"* Had a Hindoo entomologist preceded Linnaeus,
indica would be the type of the species, and the Hmdnn, aware of -the
existence of two other species of Apis in his own and neighbouring
countries and nowhere else in the world, would properly regard the
genus as of South Asiatic orizin and the species indica as having spread
to Europe and Africa and produced the dark race mellifica.”

IIl. The Members of a Bee Colony. Asstated fmf-_::re- the honey
bees live in colonies, In an average thriving colony of the .common
Indian bee (indica) there is generally found a population of about forty
to fifty thousand bees. This large number is, however, made up of three
different kinds of individuals inhabiting t]:e culcmv (Fig. 4,1, b, c, PLT).

* " Social Life among !nsﬂcts, p. 131, 1923,
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These are the Workers, the Drones and the Queen—the workers making
up the great bulk of the population (over 90%).. The worker bee is an
immature female smaller in size than the queen or the drone; on her
devolve most of the important domestic duties of the colony such as
gathering of honey and pollen, building of the combs, rearing the
brood, defending the colony from enemies, attending on the queen and
keeping the home sanitary and warm. To perform these duties satis-
factorily the workers are also provided with the necessary structural
adaptations. The tongue is comparatively long, the hind legs have
basket like hairy structures to collect pollen, (Fig. 7, PL II) the abdo-
men has glands to secrete wax which is the material ussd for house
building, (Fig. 1 Pl I1) and they have a powerful sting for defence at the
tail end of the body. Chedrone is the male bee and comparatively
heavier built than the worker ; its eyes are very large and mest at the
middle of the head (this is a feature found in many male insects). It
has no pollen basket, wax producing structures or a sting. The duty
of the drone simply consists in acting as the husband of the virgin
female bees. Very few drones are generally found in a healthy and
vigorous colony, and at times"there may be no dronesin the colony at
all. In every colony, usually any one healthy mother insect or queen
is found. Itis a mature female and is bigger and longer than the
worker ; she has no pollen baskets or wax plates but has a conspicuous
combined sting and ovipositor, the latter to deposit eggs. The only
function of the queen in a colony is to lay e2gs and thereby add to the
population of the colony and keep it strong. This egg laying machine
is known to deposit two to three thousand eggs a day and under satis-
factory conditions lives for two or three veaars.

It is thusfound that in a bze colony there are three kinds of .indi-
viduals or castes with different functions which contribute to the wel-
fare of the colony, and each one of these is specially adapted struct-
urally also to attend to its respective dutiss. The workers as their
name implies, attend to all the material needs of the colony and the
queen and drone play the parts of wife and husband keeping up the
strength of the colony. The following passaze rezarding the hee colony
is, therefore, quite apt ** The bee colony is a wonderful republic with
many kings and only one queen, the cilizens do all the governing with-
out.voting ;:the kings are powerless and the queen works as hard as
and‘Jonger than anv of her subjects.” A few wordsas to the way in
which the three bee castes arise in the colony may be added. Starting
with a voung-gqueen who has just emerged from the pupal cell, we find
her one fine afternnon emerging out on her virgin flight. She very
ususlly meets a drone and they male. This nuptial ceremony which
generally takes place outside 2 hive is unfortunately attended by n
tragedy ; in the act of union the queen carries with her the generative
argans of the husband and he is kifled ; (it may be added by the wav
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that among many lower organisms the husband shares this unfortu-
nate fate as a result of mating). The pregnant queen returns to her hive
very soon and as a result of this union she carries the spermatic fluid
received from the male retained in her spermathecal bag. In a day or
two after her return from the wedding trip she starts ldving eggs,
practically her only function for the rest of her life; in each empty
cell of the hive she lays one egg and she is found capable of laying
three to four thousand eggs per day. One very striking peculiarity
with the queen bee is that she is able to lay either fertilised eggs which
will produce workers or non-fertilised eggs which produce only
drones. This is due to the peculiarity in her generative mechanism
which gives her a control to allow or not allow an ez which 'passes
out through the oviduect, to get impregnated by allowing a particle of
the sperm from the sperm sac. This is a very remarkable capacity in
the queen and fortunately or unfortunately it is absent .in the higher
animals and man ! * There is no ditference, however, in the nature of
the egg that will produce a worker or a queen and it is only food and
other conditions which determine the production of ‘either. Generally
the queen lays fertilised eggs out of which the numerous workers
which are essential to the needs of the colony emerge after a develop-
ment period of 21 days. When a gueen has to be raised and not other-
wise, the workers build a few large cells and feed the baby grubs iri them
with special food, and from among these grubs an adult queen ¢merges
in about 16 days : this special food * royal jelly " and the provision of
larger cells to the chosen grubs appear to make these otherwise worker
grubs fully developed queens! The drone esg takes nhout 24 days to
develop into an adult bee. The difference in the period to aliain
maturity in the three dlﬁerent individuals is apparently due to the
quality of food supplied to each. Various and marvellons are the
numerous activities of these individuals, especially ofthe workers
which go to regulate and to maintain the multlfarmus normal and
abnormal needs and the domestic economy of a colony. ‘It is hardly
possible in this short paper to deal with the numerous facts dand theo-
ries connected with the sex relations, the development of the sexes and
other allied phenomena connected with the multiplication and main-
tenance of the normal streng{h of a colony.

IV. The Domestic Life and Activities of the Honey Bee.  Bre-
llive.— As stated at the beginning the common Indian honey beein the
natural haunts lives in what are called liives made of combs constructed
by members of the colony in well pmteci:ed places. Each hive is made
up of a number of combs generally remaining pqn]lei to each other
(fig. 1 PL 1). The combs, which are made of wax, are divided up into
thousands of hexagonal cells, each comb having a double set of them,
one on each surface; and these cells serve as ieceptacles for, the storage
of honev and pollen and as chambers for the developing: hrood. The
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_bee Imre, with its remarkable architectural and economic arrangernnnt
is onc of the wonders in ths inssct world. In the words of ths great
pdet Macterlinck “ No living craature, not'evan man, his achizvad in
the c=ntrﬂ of his sphzre what the bze his achiavad in her own; and
were som2 one from anothar worll to d=232311 aad ask of th2 earth
ths most parfect creation of the lozic of lifz, we shoull nzads hava
tooifer the humbls comb of honsy.” Th2 mathematical accuracy
with which the eslls.arz arranz21 aad th2 way in whizh the whole hiva
is consteastel ars f2atares always avaking woalse a1l almivation.
Adult bsss of all tha thraa difsraat kinds when at hom: simply remain
c]ustermg ‘to and ‘movinZ along ths surfacs of thz combs and do not
have any spzcial lodginzs., Usually the e2lls in the dppir part of tha
combs ara made us2 of for tha stora sz of honzy and tha lowar onzs are
utiliszd for broad reawring. While th: wocksar ealls (23 2, and 3, pl. I)
whan closed are capped flat, thosz of thz dron2 ani thz quezn have
different shapzs; ths dronz e2lls which are usunally found along the
edges have a convax capping and the quez21.c2lls stand out from the
margin as elongated conical projections (fz. 3 pl. I}, Wax which is
the material with which th23: cowmb: are built is a sezration which
exudes as a ssmi-fluid substance, throuz som?2 of the ventral plates of
the abdomen of thz workers and which solidifiss into the plastic wax so
ideal a material for constructin? the comb.  Tha2 bsst ston2 mason or
bricklayer will simply marvel at thz'way in which thz baz remnves thz
wax from its bally, knaads it with thez help of its mouth parts and uses
it for comb building (G2 1, pl 1),  Durinz thes busy ssason when
¢zlls -have to bz bailt ata rapid rate workers gorge themselves with
honzy and this stimilates wax producztion. [t is said that to get a
pound of wax, bzes havz to consum: ahout 10 to 15 1bs. of honey ; as
5111::'#11 comb building and brood reari 1440 on vigorously wihen thare is
plenty of honey available.

Food of the Bee.—The food of bees, as stated before, consists
usunlIE‘{ of nectdr and pollen, from flowers.- The adult bees chizfly feed
on honey while the voung ones have to bz fad meinly on pollen,

‘ti]r:ta‘fh it 15 often mixed with honey anld water forminz 2 paste cailed

* hee br eqr.l The develnpmh srub in eazh of the brood cells-is unahls
to find 1Is food and has, therefore, to bz f2d with these materials by the
nersing workers of the colony until they are {ull grown and about to
punare. Since the food of bees in all si1ges consists of materials from
flowers o ﬂlf‘t*rr_‘nl kinds they generally thrive well i -:1 11 neles, Mower
gardens and- nrclmrub where {lowers of various kinds form their
pasturnge {or Both nectur ond pollen. Oceasionally, however, bees
have been roted lapping up the hUIIE’\ dew of some plint bugs and it
iz eaid that they seek sujzar in other places than fiowers.

Heney. ‘Spa..;:ng of ho.rr:}.' it . may heh: us tn have some clear
jdeza 18 in what 7t realiv is. The barey thay we got fram bee hives
iu pot the setua) neetar which Che insadts collact from varians owers,
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This nectar collecied by them from all sorts of flowers is swallowed
by the creature and afterwards regurgitated into the honey cell. In
the honey stomach of the hee in which the nectar remaing before
regurgitation, certain chemical changes take place and it is this
changed stuff which is called honey. The bees, knowing very well that
pasturage may not be available during all the seasons in the year due
to climatic variations, collect very briskly when there is plenty of’
pasturage and store quanlmes of honey which will serve them and
the brood during the rainy or very chill months when no pasturage
is sufficiently available; during these months their outside activities
are also very much curtailed. On the other hand, during spring and
summer months, when there is n]Eﬂt? of pasturage avsilable the
workers are found very industrious and busy, not only gathering stores
of provisions but also actively engaged - in comb building and brood
rearing; the queen also is very active during this senson of plenty and
adds to the population of the hive by laying numerous eggs day after
day. In view of the fact that the length of life of the worker bee is
not more than three or four weeks and that many of them are liable
to be killed in various ways, a proportionate increasa in brood is thus
quite necessary to keep up the normal strengh of a colony. However,
when due to very favourable conditions, the population of a colonv
increases ‘enormously and there is a general feeling that there is not
sufficient room or convenience for all the inmates, preparations for
a family partition become evident. The reigning gueen and a good
number of workers from the hive fly out of the colony and start a
fresh one in a new spot. This family partition is called Swarming and
is often much more peaceful and harmonious in striking contrast to
what often happens in human families, This appears to b2 a natural
instinet on the part of all the members of the ‘colony in helping the
dispersal and distribution of the species. This habit is vecasionally
persistent in the bee; and has to be watched and propér precautwns
taken by the apiarist. = There areé numerous other points in the
behaviour of bees which are problems that will repay investization.

Enemies of bees. Before we conclude this brief account of the
remakable family arrangement of the honey bee a few wq_rﬂs..mny he
added regarding some of the factors that often interrupt the machine
like working and organisation of these remarkable insects. There are
some eneniies in the shape of diseases and pests. The Indian bee,
unlike the European mellifica is so far free from tlie two notorious
bee diseases—the "Isle of White disease’ and *foul brood.” In the shape
of active enemies we have the bee eater among birds; but it is among
insects we come across some of the dreadful enemies of bees. A few
years ago, the senior author discovered in the Bababuddin hills in
Mysore a wasp * which behaves as a typical bee hunter—attacking and

* Recently deseribed as a new species Wiilanflins rauakeishaar, T.
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carrying away bees. (Fig. 9, PL 1I). Some of the common hornets (Fig. 3
Pl II) also occasionally attack bees. The common hawk moth? attacks
the hives and feeds on the stored honey. An inveterzte pest of the
hive is the wax caterpillar® which often devours the wax combs and
causes very serious damage especially in weak colonies (Fig. 7 PI. 1).
The other enemies of bees are miscellaneous animals of different kinds
which rob them of their provisions; under this category, of course,
comes man. The workers that defend ths colony from such robbers
and trespassers have, of course, their defensive organ in the sharp
and .poison inoculating sting. The writers believe that, but for the
possessiun of such a protective weapan, man and other animals would
have by now made the honey bee a creature of the past like the I'.}cudn
or the Mammoth !

V.. Beesand Man. We have so far gathered soma information
recarding the natural history of bezs. Let us now come to the rela-
tions batween bess and man. Man's association with the honey bees
dates from time immemorial and the primary object of this relation
has evidently been to take advantage of their labours and appropriate
the honey from the bee colony for his use. We will just survey briefly
how th=sa products have bzzn an | are still bzing gathered by man in
different parts of India and in what way these could be considerably
improved with advantage. Since bzes are more abundant in the jun-
gles it is the people in the forest tracts that are more familiar with
their activities and conversant with the methods adopted to procure
these products. In spite of the fact that thess honey mongers of the
hills are very familiar with bess and their products, they have abso-
lutely no knowledge of the elementary facts in the natural history of
bees. All they know is that there are certain seasons when bee colo-
nies increase in numbers and when bee hives get filled with honey
which they have to appropriate promptly. The methods adopted to
get honey are crude, wasteful and barbarous and these apply to gather-
ing of honey from both the rock bee (dursata) and the common bee
(indica). During nights when the bees are inactive and generally
remain clustered on” the surface of the hive, burning torches are
applied to the hive and in this process most of the bees are killed and
many of them badly suffocated ; in order to save himself from possible
stings during the operation, tlm man covers his body with a thick
sheeoting and closes his face with a veil or smears it with ashes to make
the stinging ineffective. When the bees are thus killed or disabled, the
combs are removed and the process of honey mtheung starts. This
consists in cutting the combs into pieces and then pressing and squee-
zing every bit of them with the hands and securing the juice thus
nbtmned as honey. Any one with o smattering of insect lore can easily

1. Acherontia sfyw. 20 Golleria mclonwelle,
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form some idea ns to what tha comnonants of this 1ir1ur] are aad tha
degree of its purity.  In addition to honey it containsg among c:thcr
things, the body ]u:ca‘; of the developing jgrabs in the biond eslls;
lumps of pollen and picces of wax from tha Lt‘LlEii'l'!.l combs, ~ This stuff
constitutes the zreat bulk of what we gat from our hazaar Heozers. a3
pure haney, tlmu ih there are worse suhstitutes oftz=n sold  as. honey,
Gradually a5 half civilised man realis=d the valus and gzood properties
of honey, it occurred to some that, inctcad of searching and Inﬁatm;:_
bees for honey in the different parts of the hills, the bees fay ba
atiracted into some trap chambars and made to baild their combs
and store honey in them, With this idea the erude pot hivas,
log hives, straw hives (skeps), beer casks and other improvised contri-
vances came into vogue to breed the bzes and this was the beginn-
ing of what may be called bzekesping by man; but the methods
of gathering the honey continued in the samz old crude Wways sacri-
ficing the bees and their comhbs. Iv was not until the ﬂ'_u’idle of
the last century that some hoe kespars. in the West realised fhe
cruelty, the economic loss and the impurity caused by the inhuman
methods of obtaining honey from the combs. Robbing the huoney
bee of their-stores of honey, which is never intendad for man's use,
is never a commendable act, but by getting the stuff without smoking
and crushing the bees is cartainly more humsane and the beiter ovil
of the two. As avesultof the gradual realisation that the -ezisting
methods of honey gathering were more or less like killinz the poose
that lays the golden eogs, hives with movable frames wars devised,
by the use of which ths bes keeper could gather honey ina pure
state and without sacrificing the bees. The introdoetion of the hive
with movable [rames is chiefly associated with the name ofa clergy-
man Langstroth the inventor of the well known standard hive
known after him ; and if only the b2es could talk, they would with
one voice express to him their eternal voeal gratitude for rescuing
them from practical extiaclion. Since ‘th2 introduction of diffzrent
kinds of hives with mevable frames thz crude. methnids of honev
gathering have almost disappeared’in the Western countries In S.
India, on tha other hand, wherever anything like beekeeping has heen
exisiing, the primitive motholds still prevail as in the hill districts of
Coorg,-Mysore and Wynad. Hollow logs or earthersi pats smeared
with wax are used as ariificial Tives and when these are colonisad by
the bees and sufficient honey bzcomas stored the hass ate snigked out
and the honey squeezed out in the same olid 'way. Interesting aceaunts
of such methods that have bazn in vogue in the diferent hill diséricts
of India and samples of colossal ipnovanca displaved by revenue and
forest officers regarding the natural history of hees could be (onnd i in
a Government of Indin publication ! on the subject. Within the past
two or three decades, however, attzmors hwa haan made_hers and

i .«l_:,':urrfﬂnm’jauumi el Dnelfes, XI! rp. 41-57 lﬂl? o
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there to rear Indian. bees on modern ‘scientific lines. The Jesuit
fathers of Trichinopoly have done some very valuable pioneering
work with indica and Father Newton's paper?! on this work con-
tains some valuable information. The bulletin and another paper® on
beekeeping by Ghosh® though mainly compilations from works dea-
ling on the Enropean bee mellifica also deal with the indica bee adding
to our knowledge of this local species; the author does not, however,
seem to encourage the keeping of the indigenous bees! A few enthus-
iasts here and there in recent wvears have tried importing colonies of
the European bee mellifica, but the success so far attained by such
attempts do not appear to be very encouraging, While on this sub-
je_ct of trials ‘with the European bee, two or three important points
have to be noted. In the first place it is not an easy task to transfer a
species acclimatised toa temperate region tothe plains of tropical India;
of course, trials may be made on the hills. Secondly, the European
bee is subject to two or three destructive bee diseases called ‘foul
brood "’ while our indica has not been found susceptible to any such
maladies. From this aspect it is not at all advisable to import the
exotic bee and stand the chance of infection being carried to India.

In the third place, the cost of transferring a colony from a European
country is prohibitive and can never be within the reach of the
ordinary farmer. Who can say that the exotic bees, with all their
oviginal superiority, will not deteriorate like European univolting
silkworm, when introduced into the warm tropics; that they will is
the opinion of Maeterlinck. In this connection it will not be inappiro-
priate if I add the following unanimous resolution passed at an All-
India Entomologists’ meeting at Pusa in 19194 on this subject—"" This
meeting considers that there is considerable danger of the introduction
into Indin of bee diseases by tlie unrestricted importation of bzes,
heeswax and honey from countries infected with such diseases and that
such importation should therefore only be permitted under necessary
rEstri_ctinns". In the opinion of the writers, therefore, the best thing
to do is to try the local indigenous bes indgica .nd effect all possible
improvements by research and experiments in various directions.

This is quite in consonance with the views expsarienced by two apiar-

ists who have each had a long experience of over two decrdes with
indica, viz., Father Newton of Trichinopoly and Lieut. Cousins® of
the Punjab. The following remarks of the former are worth quoting—
“1t would be rerrettable if people in the plains of India where Apis
mellifica does not thrive were to be for ever deprived of such o fasci-
nating pursuit as beekeeking from a mistaken notion that the Indian

1. Collection of papers on Beckeeping in Indin—Caleutta, 1853,

2. Beekeeping in India—Report of 3rd Ent. Mecting, Pusa 1919 p. 770,

3. Bualletin Mo. 46, Mosa; 1915,

4. A Guide 1o Sucecessful Beekeeping in the Hill Distriets of N. Indin—1916
5. Report of 3rd Ent, Mecting, Pusa, 1919, p, 782
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bee is not worth cultivating. 1 firmly believe that, given a‘ good
locality where honey vielding trees and crops are to'be found in: suffi-
cient quantity, with proper hives and modern methods; the Indian hee
in spite of its small size might prove sufficiently productive to justify
its cultivation”. ~As early as 1926, the junior author, out of curiosity,.
was having a few hives of indica under observation for some tiae -and
hiad opportunities to gather some practical knowledge of the arl; ~and
this little start has stood him in good stead since 1931 when agricul-
tural work was started by the Entomologist, and he was put in' charge
of the work. Besides the work at Coimbatore, trials with the Indian
bee are going on in different parts of S. India, and theY. M. €. A.
authorities have encouraged this industry as a part of their rural
reconstruction scheme and actual rearing work has been going on in
their important centre, Ramanathapuram. near Coimbatore since the
vear 1926. Such trials are also carried out at present in thée Mysore
and Travancore states not to speak of many private educated parties
who have taken to this hobby in different places in S. India.

VI. Work at the Coimbatore Farm. The more important ideas
with which work on rearing the Indian bee (indica) was started at the
Coimbatore College were, in the first place to definitely ascertain b}.r
experiments and research in various ways as to whether the common
bee of the Indian plains (A, indica) can be successfully domesticated,
secondly to work out all possible means which would improve the
quality of the bees and the vield of honey, thirdly to work. out thor-
oughly the economic side of bee-keeping and finally to recommend
keeping of this bee and give the necessary instruc¢tions, and advice to
those who are interested in the industry and who intend starting bee
keeping either as a hobby or as a cottage industry. With these basic
objects, work was started in 1931 with 12 colonies hived from local
wild swarms. In 1932 the hives increased in number to about 35 and
now we have 25 hives in flourishing condition excluding a .good many
sold out. It is generally found that the general health and prosperity
of the bees depend on a goud many factors, the most important of
which are (1) availability in the vicinity of sufficient pasturage for
gathering honey and polien, (2) the climatic conditions prevailing; and
(3) absence of enemies like the wax moth. We hnve hardly any pre-
vious records on these points with regard to S, Indian conditions.

Pasturage. On the Coimbatore farm we found that, during the
South-West monsoon months of July to October, the pasturage. be-
comes rather scanty and the activities of the bees become considerably
minimised; on the other hand, from January to June vlenty of pasture
becomes avaiiable and this period may be considered the ‘ honey season”
in this area, Among pnllen yielders in this locality, cholam and maize
are found the best: next in the order of their value come cumbu,
eastor, garden Zinnia, Peltophorum and others. Regarding the nectar
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bearing plants combodia cotton and tamavind have been found to be
the best'in the locality ; the former appears to be a véry good honey
vielder and on a rough estimate an acre of this ccop is found capable
of giving nectar production of ten pounds of honey during a 3eas0m.
Tamarind also appears to be almost as good as cotton.  Further in-
vestigations are made in this line’ with regard to the suitability of
other trees like nim, citrus, plantains and fiéld crops like lucerne, eori-
ander, etc. Bees are found to use considerable degrees of discrimi-
nation in the selection of pasture and it appears that there are many
factors which guide them besides smell, color, shape, etc., of flowers.
Strobilanthus flowers are considered to be the best honey yielder in the
sholas of the Nilgiris and it is intended to try these in due course.
Investigations are being made and some data have also been collected
as to the time of the day when the bzes visit the different flowers and
their preferences.

Honey. As regards the quality of the honay gathered from the
different main sources, cotton, tamarind and nim, each has its special
taste, color, aroma and dezree of sweatriess." and the apiarist after
some experience is able to easily detect ths spscial quality by its
appearance and aroma. Nim honey, thouzh not available in large
quantities, is regarded to possess high msadicinal propsrties. As to the:
vields of honey, our experience has shown that during an average year
of normal ssasonal conditions favouring good pasturage, and with
sufficient caré; one cun get from a healthy hive from 10 to 12 pounds
of good honéy. It is not the honey valuz alone of these hives that one”
has to consider. Such a healthy hive gives out swarms periodically
and if these latter are properly hived, these also begin to yield their
quota in a few months. Thus a good deal of the success depends upon
the practical skill of the apiarist in taking advantage of the proper
opportunities in varions ways. Some of the various items that are
now engaging our attention in the matter of honey production are—
studies on the comparative food value of the different kinds of honey
by analysis, fermenting and ripening of honey, the proper season for
honey gathering, temporarily moving bees to better pasturage, swar-
ming and various phenomena connected with them, artificial queen
rearing, artificial partition of colonies, different methods of hiving
wild colonies and various incidental details in connection with bees.

Appliances— A few brief remarks may be added regarding the ap-
pliances we use in the work. The hives used by us are of the pattern
advocated by Father Newton with one hrood chamber and one or two
supers, and we have been able to pet it made locally at Rs. 4 each and
there has been 2 very good demand for these hives during the past two
years. (Figs. 4 & 5, PL 11). Regarding the honey extractor alsged nr
may added that after some trials we have heen able to devise n fgsseary
cheap and efficient honey extractor (Fig. 6 PL IT) costing ahout Rs. 6.
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Trials are also proceeding in the matter of reducing the cost . of -all
such outfit so that we may bring it to the lowest possible minimum for
suggestion to poor ryots. The proper use of these appliances and the
careful handling of the bees in the combs will cﬂnsidembly add ‘to the
health and safe‘y of the bees? "Qur work in Gmmbatnre has
now spread into the districts and some of our men are carrying on
‘trials in this work under our guidance in the mofussil research
stations like Anakapalle, Samalkota, Taliparamba and Coonoor, and it

is hoped that in course of time this industry will become v,éry popular
in S. India.

VII. Economics of Beekeeping. Before concluding, ‘some defi-
nite data may be added on the economics of beekeeping as far as our
. experience has shown. During one year, from eleven health}r hives we
got 118 1bs. of honey which at Rs. 1,1'4!— per 1b. comes to Rs. 148/=. As
stated before, each of these hifes gave out a swarm which, in turn,
yvielded about Rs. 77/- worth of honey. Thus, in a vear out of eleven
hives we were able to get Rs. 225/—. . These 22 hives at Rs. 4/8/~ each
and the honey extractor costing Rs. 6/- come to Rs. 105/. - The initial
cost of hiving the original eleven wild colonies comes: to Rs. 22/-. Thus
the outlay comes to Rs. 127. The interest on this outlay at 7.4%
comes to Rs. 9/12/~; the hives and the extractor are expected to be
useful for at least 15 years and as such the depreciation on these will
be about Rs. 7/. The labour charges which are practically nothing,
since the keeper is expected to attend to the work, may however be
put down ar Rs. 10/~ for the year. The total annual expenditure
therefore, comes to Rs, 30/~ roughly and deducting this amount. from
the outturn the profit realised comes to Rs. 195/-, thus making an
average net profit of nearly Rs. 20/~ on each hivé.

A farmer, with some initial training and experience and parti-
cularly with the aptitutde and’ enthusiasm  really ‘necessary for this
kind of work, can easily manage about 20 hives provided pasturage and
other conditions are satisfactory. But, for an amateur it is advisable to
start with a few hives which would effect considerable saving in tha
initial outlay and from the experience and profits’ gained from rthese.

he can expand his work. Further trials are being m-'tde in these various
directions.

Other aspects of great importance in connection with the lwneg
bees are their different relations to numerous plants and their economic
importance in orchards, etc:, as pnllmatnrs of different kinds of
flowers. - Observations and 1nvest1gat1ons in-this direction' on these
habits of the bee have not been sufficiently made in India and as such

JyQuld offer unexplored fields for study.

jﬂm‘u’-ﬂl. Conclusion. In concluding this necessarily brief account
of this interesting subject we may add. that, with some propaganda
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-and advertisement, the demand for pure honey, as an article of daily
‘consumption, is bound to increase. The Indian, with his proverbially
smntuﬂl mentality and aversion to taking life, will surely appreciate

th& modern methods of honey gathering and as he gets sufficient and

correct information regarding the natural history of the bees, bee
Keeping on modern scientific lines in S. India is sure to have a bright

future. But it must be mentioned here that keaping bess is certainly

not-a short cut to fortune, but as a cottage industry coupled with

other items such as poultry keapmg, silkworm rearing, etc., it would go

a long way to suppleient the ryot’s scanty income from agriculture.

Apart from the material benefits we can secure by keeping bées it
is needless to add how educative and inspiring the life activities of the
"bees ave in various ways. Their sense of duty and co-operation for
the cnmmnn good, their unceasing diligence and industry, their won-
derful architectural and sanitary instincts and their mavvellous sense
of domestic economy and forethought, bordering on intelligence, are
some of the many features which have, from time to time, been point-
ed out by poets and philosophers as worthy of imitation by many an
erring and wayward man.

ABSTRACTS

Composition of Fgg-plant. (Brinjal.) C. W. Culpepper and H. H. Moon.
{f. Agri. Res, Vol 47, No, 9, Novr. 1, 1933, pp. 705—17). The authors analysed the
egg plant frait (Solawwm molongena) in Ameriea. They found the protein content
of the fruit is very low. This they caleulate by finding out the amount of total
nitrogen in the fruit. The percentage of total nitrogen is highest in young fruits,
decreases gradually ond reaches a constant level as the fruits approach maturity.
Hence one can easily conclude that the vounper the froit, the more protein it
coptains, I the fruits are allowed to stand in the air alter they are peeled and
sliced they become brown, but the addition of salt prevents this to some extent.
This discolouration increases when exposed to air after cooking, This darkening
is cot objectionable unless the material had come in contact with iron. The
discolpuration is due to the presence of tannin in the fruit. This tannin muterinl
is enlograd when it comes in contact with iron. The compounds o formed
turn dark, because of the oxidising action of the air. In orderc to prevent this the
material must be kepf away from iron or iron salts. Addition of lemon juice
might oid in preventing any-objectionale discolouration. ‘Che guthors point out
that the bitterness in some {ruits is not due to the variety—as one may conelude
~—hut to seasonal :ﬂnr]itiuns and the method of cooking., They are of apinion
that zalting removes the bitter substances from the fruits to some extent. The
softening during cooking is the result of the change of protopectin found in the
fruit into pectin by heat. They finally conclude that f{ruits about two thirds
growna appear slightly superior when all points ure considered. Thenge at
which this size is reached varies with the earliness of the variety: hat it is
generaily between 25 and 40 days from the date of flowering undey American
climatic conditiops, T, B K.

Vitamin 81.. Lackof vitamin By enuses, actording (o Scidnee, nervous dis-
arders, one of - them being beri—beri, The necessary amount ¢an be added to
diet by whale grain cereals, For experimental work large supplivs are nogessary,



