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VOLUTION is the major
E unifying and Lhe most

concepl of
biclogy. The insects comprisc
the largest group In the
antmal kingdem. Yet the
insects have had a long history
over timc: only about
12, fossil inscct species
are known to day. The carliest
specimens date from the
Devonian period. Inspilc of
this small number of Insect
fossils, the preservation of
fossil bees has oflten been ex:
cellent. The honcy been genus
Apis 18 first recogniscd In geo-
logical deposits of Oligocene

Available evidences from
fossil records and other
sources have been summarizcd
here fore the probable origin
and ewolution in geological
time of honcy bers,

Origin of the Bees

The primitive Hymenoptera
resembled modcrn sawflics
[Suborder Symphytal in plant
feeding habits, caterpillar like
larvae, wing venation and the
saw like or plercing ovipositor
for placing cggs in Lhe plant
tissues. From such insccls
must have ariscn the main par-
asitic groups of Hymenoptera,
such as the Ichneumonoids,
Chalcidoids and
Proctotrupeids. from an al-
ready parasitic ancestor of
which came the wasps
[Vespoidea, Sphecoidea), and
then the becs.

Although the stinging or ac-
uleate Hymenoptera (wasps,
ants and bees) show no signs
ol having arisen from any exisi-
ing parasitic groups, they must
have come from ancestors hav-
ing the general characleristics
of the parasites. The aculeate
Hymenoptera have the same
major body divistons as the
parasites and arc for this and
other reasons placed n the
same suborder

Larval feeding and the delay
of the midgut-hindgut connec-
tton until larval maturity are
both important evidences ol
the origin of aculcate
Hymenoptera [rom parasilic
ancestors.

All bees have been placed by
systematists in the super fam-
{ly Apoidea on the basis of dict
[plant origin) and hairy struc-
tures. They are thought to have

descended from the burrowing
wasps (sphecoidea),
[comstock). But no existing
sphecoid wasps can be posi-
tively identified as the ances-
tral group. Miller (1872), in
his wellknown paper puts: The
apphiication of Darwin's Lheory
to the Bees' that the
bees descended from the bur-
rowing wasps.

The main evidences are
thin body, mouth parts, feed
ing instincts ol adults of lower
boees with some of the wasps.
The ecarliest bees may have
arisen in the ancient continent
of Gondwana whert¢ the an-
giosperms or [lowering plants
have nated. Bees may have
split ofl from the ancestral
sphecoid stock by the middle
Cretaceous when angiosperms
became the dominant vegeta-
tion.

Biogeographical evidence
indicates Lhat colletidae and
halictidae (short-longued bee
f[amilies] arc dating possibly
from the Cretaceous in close
associalion with the shallow
Nowered angiosperms com-
mon at that time. But the ap-
parent antiquity of the colleti-
dae and halictidae, however, is
not supported by any hard evi-
dence from the fossil record.
No fossil colletids have yet
been found. Few halictid fossils
arc dating from the Oligocene
epoch of the Tertiary.

The first records of the fos-
sil bees (Andrenidae, melitti-
dae, ~ Megachilidae,
Anthophoridae and Apidae) are
[rom the Baluc amber of the
upper Eocene epoch, perhaps
40 million years old.

Social behaviour among Lhe
bee probably arose early in the
Tertiary. Recent discoveries
have eslablished the early de-
velopment ol cusociality in the
bees (Halictidae. Anthophor-
idae and Apidae].

Ancestral Lineage of the
Honey Bee

Most of the known [ossil
apids have been referred to
the tribe Apini. Mannin

(1952) &and Zeuner an
Manning (19768] have placed
all primitive Apini in the ex-

tinct Eocene genus Electrapis
having long hair found in the
Baltic amber about 40 million
ycars ago. Electrapis is consid-
ered to be in the line directly

ancestral o Apis with E
meliponoides (Bultel-reepen),
in particular, ancestral to both
the meliponines and more re-
cenl apines.

Despite its apparent alfini-
ttes with other apines, how-
ever, the phyletic position of
Electrapis been ¢
by some authoritics on bee
taxonomy. Kelner Pillault
(1974) eoncluded that
Electrapis exhibited too many
of the characters of primitive
apids to be regarded as the di-
rect ancestor of APIS. Maa
(1953) assured that the us
was not pcoperly refe to
the Apini and even to the sub-
family Apinae.

However, the main charac-
teristics of modern honey bees
are believed to have evolved
Upper Oligoecene times, fol-
lowed by a period of relattve
evolutionary stability in struc-
ture from the Miocene to the
present. Foasil APIS all appear

closely related to each other

and to modern species.

The Rise of Apis

In the Oligocene epoch,
true honey bees (APIS) proba-
bly originated in the old world
with fully eusocial behavious
before the end of the epoch.
Oriental region, particularly
the Indian sub-continent have
been taken to constitute the
probable centre of origin and
early evolution of APIS, since
the natural geographic distri-
bution of the genus shows {ts
greatest diversity in india and
adjacent arcas.

Before the greal age of
European exploration and col-
onization, APIS was not found
anywhere in the Western
Hemisphere, Australia, or the
Pacific except on continental
islands, such as Japan,
Formosa, the Philippines and
Indonesia.

Armbruster (1938] de-
scribed some Miocene mate-
rial from Germany. Maa stated
that the two extinct genera sy-
napis (comprising Oligocene
specimens] and Hauffapis
(containing the Miocene fos-
sils) bear a close physical re-
semblance to the modern giant
honey bee A. DORSATA with
SYNAPIS more primitive than
HAUFFAPIS. Zeuner and
Manning (1976) consigned
SYNAPIS to subgeneric rank
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and placed HAUFFAPIS into

Synonymy with the subgenus
AMS.

Wilson (1971) stated that A.
mellifera have originated In

the African tropics or sub-
tropics at the end of .
later migrating te eolder
climates. The modern form
has been found in East African
copal (a fossfl resin similar to
amber) of pleistocene age.

Cockerell (1909) mentioned
specimens in amber
reportedly discovered 1In
England, but expressed doubts
as the jossfls might have come
from Alfrica

Zeuner [1951) suggested

that, ployploidy is responsible
for the origin of the genus
AP1S. Speciation by polyploidy
is rare in animals, other than
those exhibiting parthenogen-
esis or hermaphroditism. At
least 65% of known s of
bees are believed to be efther
polyploid or of polyploid ori-
gin. A FLOREA shows the
greatest number of ancestral
characters have a diploid
chromosome number of 186,

This suggests a polyploid con-
stitution for A mell{fera and A
cerana both of which posses a
diploid complement of 32, a
doubling of chromosome num-
ber presumably being the pri-
mary event in clmln% these
two species to diverge [rom A

FLOREA og [rom an ancestor
common the three.
Michener (1974) has stu-

lated that an ancest APIS
species probably gave rise two
main phyletic lines: one lead-
ing to A. FLOREA, the other to
the remaining three [iving
species of the genus. The lat-
ter line supposedly divided
again, one branch rise to
an ancestor of dorsata and the
other to a common ancestor of
cerana and mellifera.

Moreover, due to similarities
in their cytology, morphology
and behaviour, a merger has
been suggested between the

two (cerana and mell{fera) in
to a single species.

On the other hand
Fahrenhorst (1977), conclu-

sively demonstrated a diploid
chromosome number of 32 in
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cxaclt Lime of
evolution of honcy
its Inc e na-
nol cstablish with
of ccriainly an ex-
t of origin fosstl
record does, noncthcless, al-
low a reasonablc cstimate of
the antiquity of the genus
APFIS, revealing a history of this
group spanning pcrhaps as
many as 35 million ycars.

Chromosomal changcs and
sclective pressurcs accompa-
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ty may have played an
portant rolc in Lhe origin

and evolution of the genus

A .dorsata and A [lorea are
considered more primitive and
restricted to tropical regions
of Asia. On the otherhand
A.CERANA and AMELLIFERA
are not very primitive in ori-
gin; and are ph{)lﬁ‘l:mtmliy
very close. The former is re-
stricted to tropical rcgions of
Asta as well and thc latlter
ranges well into tcmperate
zoNEes.

Nevertheless, It is notcwor-
thy to mention that by all
indications. A mellifera has ap-

peared relatively recently on
the apine evolutionary scenec,
its apparent point of origin
predating that ol another so-
cial antmal. Homo, by only a
slight interval.

Homey been and man per-
haps arose within a short lime
of each other on their respec-
tive phylogenctic trecs and
within the same geographic

. 8o their obvious close

tionship may prove to be a
significant factor in the future
evolution of this honey bee
species.

(The writer (s a specialist at
the Beekeeping Project

Bangladesh Small and Cotiage
Industries Corporation)

OR thousands of years
F China's farmers have
irrigated their fields by
regulated flooding — letting

water stored in ponds or
ditches [low over waiting
cropland.

But the pressures of a huge
population, severely limited
waler resources and the devel-
opment of new technologies
for water conservation have led
the Chinese to introduce
water-saving techniques that
save 4.4 billion cubic metres of
water a year. By the year 2000,
officials hope, the savings will
rise to 10 billon cubic metres
of water

Water conservation is cru-
cial to China's development.
Although China has water
resources of 2.8 trilion cubic
metres, only 17 per cent of
the water has been tapped
because of inadequate storage
and supply [acilities.

Many parts of the vast coun-
try, without underground
water reserves of access to
rivers, results, starvation often
follows.

“Water will be the number
one problem hlnd:r:ng the
development of agriculture in
China in the next decade,” said
State Council member Chan
Junsheng. “There-fore we
must take every possible mea-
sure to sconomise on water In
land irrigation. This is not an
expedient, but a protracted
task. "

Of China's tapped water re-

Water fque, in-
troduced in t 19708 and
1980s, now more than
3 million hectares of cropland,
or 3 per cent of the country's

total. The most common are

Tl:lprpipt method, which

uses waier from wells, has

rri
wit

1g1a
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ing water for some 6,600
hectares of wheat,m corn and
cotton-or one-fifth of the
country's total cropland.
Between |987, when the
technique was introduced, and
1991, Xiongxian has saved
7.75 milion cu metres of frri-

Water will be the number
one problem hindering the
development of agricul-
ture in the next decade

gation water and 1.4 million
kwh of power , reduced the
acreage of land occupted by
{rrigation ditches 330
hectares, and inc grain
output by 6,250 tons, accord-
ing to Zhou Shunsheng, an
official of the country's Water
Conservancy Bureau.

' Sprinkler irrigation, which
draws on unde nd water,
was introduced in the mid-
1970s and is used mainly in

|

Beljing and the of
Hcgel:'hu the mrm
and in the east, Hubel
in Central C Hunan in the
south and Sichuan in the
southwest, as well as in the
central Asian region of
covering about 667,000
hectares of cropland through-
out the country.

Farmers in Luoting county,

Hebei province, prefer small,
portable sprinkling units that
use only hall the water needed
for flood irrigation. Crop out-
put is 20 to 40 per cent
higher.

Meanwhile, farmers in
Beijing and other developed
areas favour large, stationary
sprinklers that can be used for
many years.

In Shunyi cﬂun?r in the
suburbs of Beijing, for exam-
ple, 1,400 such sprinklers
frrigate 23,000 hectares of
cropland. Large sprinklers are
also used in some dry, hilly
areas in south China to irrigate
orchards and tea plantations.

Drip {rrigation, a compli-
cated technique introduced
from Mexico in 1974, is
currently used on only about
16,000 hectares of land. But,
offictals say, thanks to a series
of innovations by Chinese
engineers, drip irrigation has
become the most cost-effective

and efficient irrigation method
in China.

Drip irrigation consists of

nd network of

lene pipes of different

7 buried under-

a series of

ting Farms
Less Water

crop roots.

Officials and [armers say the
technique uses 40 per cent
less water than flood irrigation
and produces high crop yields.
Through drip frrigation, farm-
ers can tap streams, wells and
ponds unusable by other irri-
gation methods.

Use of the water-saving
techniques will no doubt
increase. They have been
listed by the Ministry of Water
Conservancy as among the

cight major techniques to
be po in China start-
ing in 1990,

According to a ministry
plan, the acreage under pipe,
sprinkler and drip irrigation in
the country will be expanded
by 4 milion hectares in the
next 10 years, with special
attention being given to the
suburbs of three major cities;

Tianjin and S
Bd:lli:&-ddli'ii::n. more than
500,000 agrotechnicians and

mment officials have been

ispatched to help [armers

apply the water-saving irriga-
tion techniques.

The agriculture Bank of
China will grant credits
totalling 300 million yuan
(US$57.7 million) during the
1990-94 period for the exten-
sion of cropland using new
{rrigation methods in rural

— Depthnews Asia. | nously made their appcarance.

of

canncd drink  called
Calpis Water that sold
20 millton cascs of 24
cans, and a [uturistic train
linking mctropolitan Tokyo
with Narita airpor! in “aboul
53 minutes,” were among Lhe
winners al the February Nikkel
Awards for Creative Excclicnece
in Producls and Service In
1991.

Missing (rom Lhe cvent,
sponsored by Japan's lcading
cconomic modia organisalion,
were a plethora of products
and services introduccd last
year thal ranged [rom the
crealive to the exorbitanl Lo
the downright zany.

Consider undcrwear. Wacky
designers al Wacoal, the coun-
try's lop lingert maker, dovel-
oped a computer sysiem which
analyscs cusiomera curves
and Lthen tells them which
siyle and sizc of underwear
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The Origin and Evolution of Honey Bees | Invention, Thy Name

1s Japan

by Philip Short

Japan's ever-inventive

electronics industry is the
envy of many. It has de-
veloped a computer system
which analyses cus-
tomer’'s shape and then
tells them which style and
size of underwear suits
them best. Sanyo has in-
troduced a press
that clips into trousers
and creases them in five
seconds, while another

company, reports Gemini
News Service, has in-

vented a talking pillow in-

suits them best.

The sysiem has alrcady
been installed al a dozen big
department stores across Lhe
country, and, says a Wacoal
spokesman, salcs have risen
ten per cenl. According o the
innovative firm, "The time has
comc Lo usc high technology to
choose undergarments.”

Choosing the right clothes

was cxpcnsive busincss lor
Japan's dedicated followers of
fashion. The Award for
Inventive Markcling — or per-
haps Hoodwinking the Youthful
and Spcndthrifi — should
surcly have gonc to the ercalor
of the “retro” crazec for
Americana of the Fifties and
Sixiics, in particular second-
hand denim jeans.

Roughly 30-40 shops
sprouted In Tokyo alone
sciiing used American o

tcen and twenty-some-
things. The best

were from the h'l:‘ﬂ“l-
ing at around 100,000 .
One pair of unworn jeans :
the ufz”l'm had a price tag
of T0O, yen,

Japan's cver-inventive clec-
tronics industiry came with
more goodics last jt-'z' the
nation’'s hard-lo-plcase con-
sumers. Sanyo Elcetric Co. in-
troduced a hand-held
press that clips inte your
trousers and creascs them In
five scconds, whereas Victor
Sound Equipment Co's talking
pillow was intended to
relcl to thousands of insomnd-

“PA hidden speaker in the
pHlow plays the sound of
breaking waves, dri wa
lcr, & n:nﬂq train ul:':‘l.sy\-
of lrogs (ngt all at the same
Lime).

“Fragrant” walches made
their debut, with wearers be-
ing able to insert their
favourite perfume into a spe-
cial compartment in their
watch, then snifl it for several
hours.

Mitsubishi Eleciric intro-
duced its "discbedient” carpet,
a hcaled rug that is pro-
grammed to lower the tem-
pcrature sel by the user by 0.5
degrees.,

The firm says this results in
a |5 per conl encrgy saving.
Gardeners who thought t

invented an instant miniature
garden, complete with |.8em-
thick fibre-reinforeed plastic
stones, a snip at the price of
496,000 yen.
Comipetition space-
starved was particularly
ficrce h‘:mrm in the funeral
business. Ingenuity and cre-

in

Morticians
with laser light shows,
torised coffins and big screen
videos of the dear departed.

housing and reduced felling of
community have made funerals
less fun than in the :

— OE NEWS

‘Machine Tool Industry

Prospers in India

by S S Kshatriya

HE wolumec of machine

I tools production is genc-
rally taken as an index of
industrialisation ol a country. Il
is also a fact that largec ma-
chine tools produccrs are also
the consumers. Thus machine
tools production. logether
with consumption, is a good
index Lo status ol a country in

the industrialised world.
In India, the industry star-

ted developing in the thirlies
with then British government
importing a large number of
machine tools to strengthen
its war effort. Soon to follow
was thec o iscd productions
of machine lools in the esuntry
with assistance from the
United Statcs and Britain.

However, the excrcisc was
short-lived. Altler World War Il
had cndcd, the rcady market
[or machine tools colla
rendering redundant a large
number of manulacturing units
set up for the purpose.

The modern era in machine
tools production is said lo have
started in 1954-55. The coun-
try was witnessing rapid indus-
trialisation all over. With de-
mand for machine tools in-
creasing, manulacturing units
entered into collaboration

nts with industrialised
countrics in the West. A range
of lathes, turning, milling and
drilling machines, indige-

Test Success for New

Vehicle Transmission

A new vehicle transmission
system now on test in two
Rover 820 Si saloons has
achieved significant progress
over the past year, according

to the British Technology

Group (BTG) backing the pro-
ject, reports London Press
Service.

The Torotrak continuously
variable transmission (CVT) is
claimed to represent a new
and improved generation of
vehicle transmissions. Whereas
current manual and automatic
transmissions use a set of
fixed-step ratios, the Torotrak
transmission provides an infi-
nite number of ratios ranging
from standstill to high over-
drive

Ideal Washer for Textiles

Researchers at the British
Textile Technology Group have
devised what is claimed to be

the ideal continuous

fabric washer”" for use in the

Ecience Brief:

textile finishing industry.

A BTTG team says its new
design for such a machine of-
fers dramatic improvements in
energy efficiency and space
saving while retaining
performance of the best ma-
chines currently available.

The BTTG design embodies
a large number of identical
stages with the water
through the fabric at each
stage a pressure slot
throu w and then used
again at the counterflow stage.

In addition, for hot water

uﬂnp.ﬂum-d:ﬁumﬂhﬂ:-

insulation and heat recovery to
the highest standards, plus
pre-heat and after-cool sec-
tions.

An B0-slot configuration
would have a path of
only 1.2 metres ver-
tically, in contrast to an

t conventional washer
with a path length of 48
metres and a floor space six
metres long.

Through the sixtics and the
seventics, cnough conlflidence
was built by the industry. As a
result, a large number of lo-
cally dcsigned tools started
hitting the Indian market.

The Indian Machine Tools
Manufacturers Association
(IMTMA) has a mcmbership of

nearly 150 production l-l."I:ﬂﬂ.l.
While to thc or-
gan lmlug"ml: arc about
300 small-scale machinc tools
manufacturers sprecad over in
towns of Punjab, Haryana,
Gujarat and Maharashtra. Some

high precision and sturdy but
alsa equipped with special
buflt-in [caturcs that can be
opcrated by elecirical signals.
When two or more NC ma-
chines are connected to a sin-
¢ computer, it is called FMC
Mexible manufacturing cell).
Loading and unloading of parts
being machined is donc by

ruhol, while movemecnt of
paris from one machine lo an-

other is guided by computer
commands. This arrangement
is described as Flexible
Manufacturing System (FMS).

In India, the industry

;heddevclopinginﬂmﬂﬁr-

ties with then British government importing a large
number of machine tools to strengthen its war effort.
Soon to follow was the organised productions of
machine tools in the country with assistance from
the United States and Britain.

are located around Bombay,
Calcutta and Madms, and other
large citics.
The contribution eof the
uno {scd scctor to the na-
output of machine tools

is in the region of 20 per cent
in terms of value. As for the
organised secctor, about 20
unils produce up to 75 per
cent of its total output, the bal-
ancc being shared by the re-
maining units. This is contrary
to the practice prevailing in
industrialised countriecs where

| the smaller manufacturers ac-

count for the bulk of national
aulput in machinc tools.

For Lhe past two decades or
so, IMTMA has bcen organis-
ing Indian Machine Tools
Expositions (IMTEXs) every
three or four . which aim
at bringing lmdUIth and
consumers together. At the
scventh cxposition In the
scrics, held at Bombay in
February 1989, business worth
Rs 500 million was transacted.

On display werc 1,600 ma-
chine toels, of which 220 were
CNC (compulerised numerical
control] machincs. Participa-
tion was 16 to 20 per cent
higher than at IMTEX ‘86 in
New Delhi,

IMTEX '92 is being held
from March 7 to 16 at New

Delhd.

Over the years, the machine
tools industry has kept pace
with developments such as In
E?u-:lﬁr anJ ml u:lﬂmd :

improvements in design
and manufacturing technology.
Accordingly, the seventics saw
the introduction of numerical
conirol (NC) machine tools,
while the eighties were de-
voled to CNCs that are not only

In an FMS, a number of op-
crations like turning, milling,
boring drilling and grinding

can be undertaken with the
help of computers. A great deal
of flexibility is also possible
with the system switching
[rom one job to another with-
oul much of time.

Computer use in the indus-
try has now extended to the
arcas ol design, planning and
inspection of manufactured
products. For instance, in the
West, a number of unmanned
factories are producing a range
of high precision machine
tools, the processes being
guided by computers.

A lcading automobiles man-
ufacturer in the US is planning
a factory to produce 1450
asscmblies of front-wheel
drives per shift of eight hours
with the help of only 40 peo-
ple. Conventionally such a
plant would need a few thou-
sand workers. But this factory
would have 23 FMCs where
components like shaflts and
hosing are machined and gro-
und. These systems are versa-
tile enough to allow a complete
change in parts within 10
minutes and jot;ht up new types
of assem ‘

‘Iﬂtrﬁm India figure in
all this? Apart from research
institutes and training centres
set up by the Government, a
number of industrial houses
have devcloped their own R&D
units for improving u con-
ventional machine tooils.

While these eflorts have
brought about a of self-
reliance in the field, depen-
dence on foreign knowhow
cannot be aliogether avoided.
it is generally said that the

indian industry is not very in-
novative in character, but is
very good at assimflating and
hlhﬂni:.ttw development.
This well accounted for
an impressive growth rate for
the industry over the past
three decades. Production at
ts | in 1962 was Rs 104
million which shot up to Rs
255 million in three years and
Rs 370 milllon by 1970. In
1980, it had touched Rs 1.86
billon and by 1980, annual
production of machine tools in
the country was valued at Ras
7.5 billion. '
However, these growth
ures do not mean
that volume of has
risen proportionately. It is
ible that equipments have
;n: costlier over the years,

are being-manufactured in
later years.

On the export front, India
has been in competition with
China, Tatwan South Korea
at capturing the European
market for conventional ma- .
chine tools.

A bulk of its exports were |
directed at the Soviet bloc of
countries; but with the
changed political scenario and
countries of eastern Europe
depending on the industri-
alised west, India is having to
revise its marketing strategies.

So far ms 1 rts are con-
cerned, the volume of pur-
chascs has been fluctuating
over the years, Till 1978, im-
ports had been on a decline
and stood at one-third of do-
mestic production. Therealter,
it has been rising such that ﬂt;
value of imports presen
stands at mﬁnnd hlff that of
the national production.

Consequently, the India
machine tools industry is
caught in a state of flux.
Nevertheless, big opportuni-
ties exist . It has been esti-
mated that if India could raise
its share from the existing
0.13 per cent to barely one per
cent of the world machine

. tools market, it would surpass

present production res.
mmt:dnhm‘. tt-lt.ntq nt:l’-
cal atia ]
should not be very difficult.
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