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If India, why not Africa? by MN .

FRICA may be about 1o get the boost
from agriculteral technology that has
transformed India. Despite abiding difficul-
ties that drive economists and scientists to
despair, recent research on some of Africa’s
crops is beginning ro bear fruir.

India was a basket case 20 vears ago; now
it is selfsufficient in food grains. African
food production per head has been falling
for 15 years. The green revolution has
passed Africa by, not just because of its de-
pressingly well-documented political and ad-

ministrative problems, nor simply because of

economic policies that discriminare against
its farmers. The land, the climate and the
tardiness of its agricultural research efforts
are also to blame.

Africa is, on average, the world's driest
continent, but the unpredictabilicy of the
rains is as much of a problem as their pau-
city. Uncertain weather discourages farmers
from pursuing green-revolutionary agricul-
ture that requires expensive equipment and
marerials: better to minimise the investment
and thus the risk. India enjovs more regular
rainfall and widespread irrigation. Some
0% of its cultivared area is irrigated, com.
pared with only around 5% of Africa's.

Much of sub-Saharan Africa has the red
laterive soil that is found in large parts of the
subcontinent. In Africa, though, the soil
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tends to be lower in nutrients, and sandier.
Indian soils, which have more clay, retain
water better: and India has more of the rich
alluvial soil deposited by rivers,

The climate in most of Africa is o
tough for rice and wheat. Yer those are the
crops on which most of the research carried
out in this century has concentrated. India,
where wheat and rice grow well, has bene-
fited from decades of background work, and
a network of long-established research sta-
tions that helped to develop varieties which
suit the subcontinent’s conditions.

Africa's most successful high-vield crop,
sk52 hybrid maize, was developed in South-
ern Rhodesia (now Zimbabwe) in 1952, Ke-
nya's 600-series of hybrids was developed in
1963. Although, in both countries, the high-
vielders were designed for the whites' huge
commercial farms, they have spread to
smallholdings: more than half of Kenya's
smallholders now use hybrid seed and Kenya
is exporting the stuff to its neighbours.
Maize yields in East Africa now vary from
700 kilos a hectare with rraditional varieties
on poorly managed farms to 5,000 kilos with
traditional varieties plus fertiliser, pesticide
and good management, and to 8,000 kilos
with well-cared-for hybrids.

Maize is a relatively sensitive plant. A
spell of dry weather can finish off its seed-

lings. Druring the 19705 a run of good vears

pushed maize into marginal areas. Then

farmers were hit by the droughts of the early

1980s, and are turning back to crops such as

sorghum and miller, which give lower, bur
sasonably assured, vields.

Given the shortcomings of maize, since
tl:": ]'ﬂid'lg?ﬂs resea rl._'l'l Crs hﬂ'\'l.,' CONCen-
trated on squeezing higher yields out of sub-
Saharan Africa’s main crops—sorghum,
millet, and cassava in particular. The [nrer-
national Crops Research Institute for the
SemicArid Tropics' (IcrISAT) in India has
worked on high-vielding sorghum and millet
for semi-arid parts of India, so researchers
got to work and eried to introduce those hy-
brids to Africa,

[nitial results were encouraging. Plenty
of varieties performed well on research sta-
tions; but when they were given to farmers,
lower inputs of labour, fertiliser and pesti-
cide brought vields down by 40-60%. So, in
1980, the 1crisAT station in Upper Volta
(now Burkina Faso) started a series of con-
trolled crials on farms.

Millet, the African grain best suited 1o
Africa’s toughest region, the Sahel, has been
a disaster. None of the 2,000 Indian suc-
cesses did better than the local varieties,
which have adapted themselves over centuy-
ries to severe weather,

Sorghum looks more promising. Three
of the 5,000 Indian varieties tested have
shown vield improvements on farms as well
as on research stations. They are beginning
to spread among farmers, and researchers
are trying to produce hybrids of imported
high-yielders and tough local varieties thar
combine the benefits of both.

Nigeria's International Instituee for
Tropical Agriculture {irma) claims recent suc-
cess with cassava, This whireish root is 2 ma-
jor subsistence Crop: average Consumption
per head in Africa is more than 100 kilos a
vear. Like most African crops, it was intro-
duced by foreigners and in Africa generally
vields around two-thirds as much as it does
in its native Latin America.

Since 1975 ura has been trying to pro-
duce varieties that would grow well withour
fertilisers or pesticides. The institute has
achieved vields of up to 18 times higher than
the vields of traditional varieties. Even on
farme, new varieties are doing well. Accord:
ing to a survey of Ovo districe, cassava pro-
duction tripled in 1980-85, partly chanks to
IITA varieries.

New types of plants are not enough. As
the figures show, good management,
fertiliser and pesticides are needed if green-
revolutionary varicties are o perform, Gov-
ernments must provide the roads that make
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distribution and markering possible. But the
high-yielding varieties that researchers are
beginning to come up with at least give Af
rica a chance to follow India along the road
to agricultural prosperity.
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Water jets

Unsavage cuts

I a warer cannon
it water can be used
as a rool. But ight be surprised to learn
that water gafi cut three inches of steel or a
i Ancrete. "Water-jer cutting” is a
ut fast growing business that illus-
tes many of the features of a technology in
the process of rurning into an industry. Wa-
ter jets are used to cut bridges, chocolate
bars, aeroplane wings, glass, disposable nap-
pies (diapers), steel, plastics and vegerables.
The technique was invented at the Uni-
versity of Indiana by Mr Norman Franz in
1969, He proved cthat a stream of water trav-
elling at twice the speed of sound could cut
like a knife. It can be made to travel that fast
by pressurising it to 50,000 pounds per
square inch and squirting it through a hole
in a sapphire one-hundredth of an inch
wide. By the early 1980s rwo companies had
developed water jet machines relial
enough to sell to industry: Flow Syste
Kent, in Washington state and | ersoll-
Rand, based in Baxter Sprin
They are now bartling to do
growing world market.
A water jer unaided
tively thin or soft m
board or a bar of che
water [downstrea

An cut only rela-
rial, such as card-
late. But mix into the
of the sapphire nozzle) a
lile abrasive gefterial in the form of tiny
garniets, and ¥6u get a jet that can erode as
well as tear and so can ear its way through
metal or a composite. It becomes a saw in-
stead of a knife. Unlike saws, though, such
abrasive water jets do not fray the edge of
the marerial they cut. Unlike lasers, they do
not heat it up. So materials thar are hard to
cut cleanly—like glass, titanium and espe-
cially DuPont’s new composite called Kevlar
(which is used, for example, in bullet-proof

... MO ad to drink
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veds and which blunts saw
todic vapour when cut wis{lasers)—are nat-
urdl targets for waggefets. Similarly, onions
cub with water jeefdo not make you cry.
The lispet advantages goes on. Water
jer} do not throw up dust—and so can be
usd o cur asbestos safely—while, at the
same time, they avoid wetting the material
they cut. This is because they use only small
quantities of water (up to a gallon a mirure)
and move fast enough to leave none behind.
They are as dangerous as saws, meaning thar
they can cut off your fingers, but no more so.
The two companies that developed water
jets are busy marrying them with robots, so
that they can be programmed and can
manipulate the material they cut along ma:
axes. This enables them to cut complig
shapes, such as electronic circuit by
Two things have slowed down the

spread of this technology. is the cost.
Water jets start at about #25,000 and, de-

ge up to $300,000

times the cost of old-

pending on the frills,
or more—at least g
fashioned indus
Tvative customers, such as
srs. Bur according to both the
firms, though, it is mostly igno-
at stands berween them and $100m
“les a year. Many potential customers
“we not heard of water jets, and salesmen
have to win over the incredulous with
demeonstrations.

Flow Systems is the 186 of water jets. It
has installed 75% of the 1,300 or so water-jet
systems so far working and 85% of those in-
stalled ourside America. Ingersoll-Rand has
built most of the rest, leaving half a dozen
small companies, including Japanese, West
Gierman and British ones, with the cruml
of a market worth only about $35m
bur growing at 30% a year. As M
Boylan of Ingersoll-Rand poingrOut, this is
practically the only part of g machine-tocl
industry where Americapfnanufacturers are
not reeling from Jappefese competition. Mr
Dick Wenderbo” of Ingersoll-Rand be-
lieves the two gempanies’ lead, based on su-

sefedge of high-pressure valves
can be maintained. Mr Henry
erg, president of Flow Systems, is
n 50 SUNE.
The biggest markets are in the car and
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aerospace industries. General Motors uses
water jets to cut the wood-fibre substrate it
uses on the insides of car doors. Cessna has
used water jets to expand its business from
its own aircraft to cutting Kevlar and rica-
nium parts for other firms, Flow Systems
looks to the food industry and electronics
far many of its future customers, while Inger-
soll-Rand concentrates on building materi-
als (especially glass) and nappies. 7

The duopoly is healthily competitive. In-
gersoll-Rand tesses  qualiy.  Mr
Wenderbe lieves its intensihers (the
at maintain the pressure) last four
¢ as long and that Flow Systems sells
lany more  spare  parts for its
machinee—which may be a bad sign. Flow
Systems, on the other hand, stresses price.
Mr Massenberg believes that automation of
the production line has cut his production
costs to well below those of Ingersoll-Rand.
Borh companies are investing heavily in
research.

One of the ideas they are playing with is
a portable water jet to replace the jack hame
mer or pneumatic drill. These can do as
much damage to the surrounding concrete
as they do to the ear drums and g« wod temper
of passers-by. Replacing the concrete on
bridges—as many American states are now
finding they must do—is made more diffi-
cult by the fact that the vibgations from jack
hammers used in repatrg bridges do the
bridges further Jarige. A jet of water could
. rtficely and withour vibrations.
#Zmall company in Seattle, already
. sfeh concrere-cutting mobile water jets,
wfining off engines as well as electric mo-
tors, but they are not easily portable.

Deep-sea diving

Dangers lurk

STRONAUTS and de
probably the only
for big physiologigabthanges as part of thetr
ipemind well-recognised, hazards
2t “the bends” (which is caused
fases in the bloodstream turn into
bukBles) and bone necrosis. It is usually pos-
“ble to avoid “bending” divers by bringing
them up from the depths slowly. Bone ne-
crosis involves the death of portions of
bone: nobody knows how it is caused. If it is
diagnosed during a diver's annual check-up,
he is prevented from diving before it gets
bad enough to cause symptoms. Although
damage to bones is gefily sporced by x-ray,
tt thar whatever causes it
damaging other tissues that
are hardef to inspect. This nagging worry
rurnsAut to be well-founded.
ast vear, 21 North Sea divers had their
brains scanned by nuclear-magnetic reso-
nance-imaging equipment at Rogaland Hos-

79

neeefl divers are
Fers asked to suf-
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SCTEETIS ..I.:'I-.] a W, I.'Ll.f'n'i."n.i sort of ]-'.;:'.'i:‘i:l'ﬂrd.
.jl..,'\'.}_rr'li,"i,i |"|.' “-1!' Sich._1r:'|l.|:1I., “'l"..'l\.\,'l"l I"Il..," L i..'lir:l'l"\
will double typing speeds. The systems will
handle digital graphics as easily as rext. Mr
Sakamura L'n|1|p|.1:|1'.:-' thar present systems
are designed only for occidental character
sets: TRON machines are happy with a char-
acter set 156 rimes larger.

Ocher TRONs are on the way, Cenrral-
TROWN, @ net 'J.'{'ITL: TN sysfem E( i rn]'-nT.*.\
work-stations and minicomputers, is being
developed by ~TT, Japan's telecoms giant.
MTRON is a specification for nerworking
many thousands of personal computers,
and aims to end 18M's dominance of large-
scale computing (at least in Japan) by elimi-
nating the need for kingsize mainframe
computers. So far, MTRON exists only in Mr
Sakamura’s mind.

His specifications for the various TRONs
say what each syscem ought o do and are
supposed to guarantee its compatibility
with the others. He holds the copyrigh for
these specifications and licenses them our
to TRO participants for free. The details of
implemenrtacion (which are proprietary) are
handled through the 18month-old ThON
Association. This has eight “core mem-
bers" (all Japanese) and nearly 20 others, in-

cluding 1M Japan and some other foreign-
ers. The Japancse government s not
involved,

Twice before in the 1980s Japan tried 1o
J-.".'-.'LJ;' da computer h!;uhl:ird it could eall irs
own. The attempts Filed, probably because
they were unambftious and did not win the
support of the'big companies. TRON has al-
ready  brodght  rthem in. Under Mr
Sakamura's guidance—as a university man,
he isregarded as free of government or cor-
porate affiliations—Japan’s eight largest
electronics firms have done whar govern-
ments and the less forward-looking Wesr
could not: agreed to a common computer
architecture.

MNext they have to sell it. Ofhce automa-
rion in Japan still lags behind whar is hap-
pening in America and Eurnpu:, 50 A new|
system could make headway. It is hard to see|
TROM making much impact in America, |

which is too commirtted to itz existing op- |

erating systems. Bur Mr Sakamura has such
huge plans—TtROMN-controlled homes, of
fices, cars and more—that this might not
martter. The eight companies thar are devel-
oping TRON had combined sales last vear of
about ¥20 trillion (3150 billion). That gives
them a bit of clout. )

4

A gasping serpent

CAIRC

HEMN Russian engineers put the final

touches o the Aswan high dam in
1971, Egyptian officials claimed chat i
would shield the country for ever from the
fickleness of mother nature, The vast reser-
voir behind the dam, Lake Nasser, would be
Egvpr's “everlasting source of prosperity
according to its eponvm. Instead, it is dry-
ing up and may be Egypt's ruin.

Ethiopia's rainfall is unlikely to return
to normal this year. Unless it does, the Blue
Nile—which rises in the Ethiopian
highlands—will not replenish Lake Nasser,
Without enough water from the Nile,
Egypr's ambitious desert-reclamation pro-
gramme may peter out and Egyprian agri-
.;I.:J: ure o it J-;q‘hm:.

Egvpt has long been complacent about
the Nile, Only recently have the authorities
realised the d:mp.cr that x':n:-u:.:ht elsewhere
could pose for Lake Nasser, which regulares
the Nile's flow through Egyvpt and generates
up to 40% of the nation's power. Drought
in the river's source regions is causing a
l]T:'l]‘ ]."l tl'l{.' r:'l.'l.'Tlh rate L'l{ ||I'L'l'r'|'. J'Illul'llli W i.tl:'ll."'l.lt
an effective water-conservation programme
in Egypr, the level of Lake Nasser has fallen
sharply in recent yvears.

According to a report just submitted to
the World Bank by a British engineering
consultancy, Sir Murdoch Macdonald and

8o

‘;aj KN

Partners, things are more complex than
they seemed last December, when the Egyp-
tian government first admitred that Egype
was running out of water. Drought in the
Ethiopian highlands and the resulting de-
cline in flow of the Blue Nile is not the only
problem. [t is compounded by a de-
cline in the flow rate of the White
Nile out of Lake Victoria in East Af
rica, and overuse of the Nile's water
to reclaim Epypt's desert.

From 1912 to the early 19605 the
Blue Nile brought on average 54 bil-
lion cubic metres of water a year to
the confluence of the two Niles at
I:‘:I:'lii]'[\.:".llll.. 'l.}\ er -uh.l.' sme per |.|.||.|. [h'i.'
White Mile prc:al.'id-:\'t 26 hallion cubie
metres a year. By 1986 the flow from
the Blue Nile had dropped o 46 bil-
lionn cubic metres, while the White
Mile's increased wo 34 billion.

The Blue Nile's decline was bal-
anced by the White MNile's increase,
The level of Lake Nasser staved
r-.!Ll|.',|:|1. constant '.Ir'u.l EH‘-P'. IE- au-
thorities were unconcerned. But the
Macdonald study shows that chere
was no connecrion berween the Blue
Mile's rise and the Whire Nile's fall. Tr
was simply a coincidence that Ethio-
pia suffered drought and the rains in

Fenva and Upanda had been above nor-
|11:1|—|r:1-.|u1|q to a rise in Lake Victoria of
about two metres above pre-1961 averages.

Lake Vicroria is now back to its pre-
1961 levels: the Whirte Mile's Compensarory
flow into Lake Masser has stopped: and the
[{ll_]l.‘,I :'\:l.!l"l‘u HI,,H". I5 A5 |I'I'|.'|' a5 2VET. .HT [l'l{" l"":"
ginning of July the Aswan Dam turbines
will be producing only half of their usual
[,'DDD Hlﬁd '.\'.'Ltt*]murb per ]'I'l'i:l!'l.tl.'l. =..I'|'|.il‘.'b.‘|
substantial rains fall in Ethiopia during the
July-August rainy season to refill Lake Mas-
ser—and they have not ver done so in the
1980s—the outlook for Epypr is bleak ar
best. The study predicts that by the end of
July the level of Lake Nasser will have fallen
to its “dead” storage level—the point at
which no more water can flow through the
hydroelectric turbines.

The latest measurements suggest that
there are only 6 billion cubic metres left of
the 110 billion cubic metres of live storage
water expected in a good year. And the
lake's level is rapidly dwindling o the criti-
cal point, between live and dead storage lev-
els, at which the rurbines must swirch off o
avoid damage to the blades from sediments
in the water.

Without power from Aswan, Egypt will
either have to look elsewhere for up o 40%
of its electricity or else po withour. Power
cuts are already fairly common, both in
Cairo and in the countryside and provineial
cities. The effect of a water shortage on
Egypt's agriculture would be scarcely less
d.‘Lm.‘LHing. II: [l:“.' Nll.l:' wenre to hl‘_']l.:l"-'!’_' [E'Il.ﬁ
vear as it did last year, up to half of Egypt's
agriculrural production could be lost. The
problem could be alleviated by using warer
in dead storage—but that would mean no
electricity. Rice production has already
been cut,

It is hard to see how Egypt's ambitious

Pharach's dreams are getting worse

THE ECONOMIST FEBRLIARY 27 10988



desert-reclamatmn programme can con-
tinue. The country already has 6.5m acres
under irrigation, using 49.5 hillion cubic
metres of water each yvear. The plan is to ex-
tend this by a further 1.5m acres by 1997,
which would require an extra 8 billion cubic
metres of water each year. The plan, which
is parrially sponsored by American aid and
the United Nations Development Pro-
gramme, is to provide some of this from
ground-wat_r resources and some from re-
used irrigation water,

Unfortunately Egypt does not have
enough water to supply its existing irrigated
acreage. It has been exceeding—by 2 billion
cubic metres—its agreement with Sudan o
take a maximum of 55.5 billion cubic me-
tres of water per vear from the river for the
programme.

According to officials in the ministry of
public works and water resources, the gov-
Ernment is (Fying 1o Step up water conserva-
tion by making more use of ground water
and drip-irrigation and using fewer hydro-
electric rurbines. Mot before time, accord-
ing to most experts. The drying out of the
region may not just part of a
drought/flood cycle. Many argue—tenta-
tively, since it cannot yet be proved—thar it
is the result of a gradual change in the
world's climate, caused by the accumularion
of carbon dioxide and other gases in the at-
mosphere—the so-called “greenhouse ef
fect”. This effect, the theory goes, may be
exaggerating the temperature differentials
hetween the northern and southern hemi-
spheres, warming up southern oceans more.

This could lead to long-term changes in
Africa’s rainfall parterns. Some claim that
the rainfall bele which should provide rain
for the Sahel, in West Africa, is not pene-
trating as far north as it once did. If the
greenhouse effect is playing a similar role in
East Africa, the Ethiopian sources of the
Blue Nile could be dry for a long time o

Come.
—_—
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Artificial antibodies
Nothing to lose
but their chains

PRDTEIN engineering—the design of
useful proteins in the laboratory—may
have found its Henry Ford. Uniil now, it has
been a makeshift business, using different
wols for each product. A new system
granted an American patent in November
may ushersin something like the assembly
line. Unlike Ford's innovation, it will not do
away with product diversity to win econo-
mies of scale, It should increase both.

Ar present, genetically engineered pro-
teins are mostly hand-crafted. The gene
which describes the protein is isolated; then
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cell cultures are coerced into producing ir;
then the protein is harvested. Antibodies
and other large, complex proteins are par-
ticularly difhcult. Because they are made up
of more than one chain of amino acids, i
takes more than one gene to describe them,
To make sure that they are put together cor-
rectly, they have to be made in culrum-s of
cells taken from mammals. These ape’much
mote finnicky than the simple bagferia used
for other proteins,

A second problem withfarge proteins is
that they tend to do moe€ than one thing.
What a protein can dodepends on its shape,
and large proteins Wave more complicated
shapes, by and large, than smaller ones. If
vou want only ofie g.lenctinn, a penetically en-
gineered copy of the whole thing is unnec-
essary. It piay even cause trouble,

Thete rwo problems slow the develop-
ment bf new compounds, lengthen the time
needed to take a product from laboratory to
market, and drive up its cost. Genex, a bio-
technology company in Gaithersburg, Mary-
land, seems to have a solution to some of the
problems. Its scientists have devised a com-
puter-assisted way to help write one-gene
recipes for complex proteins.

First researchers build computer models
of the shapes of the parts of the protein they
want. Then they scan databases to find
amino-acid sequences that will join up the
parts while leaving the modelled shapes in-
tact. A gene to describe this new protein is
then constructed.

The system can be used to convert any
complex protein into a smaller, simpler mol-
ecule. Bur it is as a way to build single-chain
antibodies—its original purpose—thar it
will bear its firse fruits. Antibodies consist of
four separate chains of amino acids, two
“heavy” chains and two “light’” ones. These
allow the body to idencify, isolate and de-
stroy a wide range of threats—bacreria, vi-
Tuses, parasites, Cancers, €ven certain poi-
sons. They circulate throughour the body,
each one designed to bind to a targer mole-
cule. Each antibody has two binding sites—
clefts between the ends of the heavy chains
and the ends of the light ones—rto allow it to
recognise irs targer molecule (see diagram).
Each site will bind to one target only.

A single-chain molecule thar could sub-
stitute for an antibody would have many ad-
vantages. Used therapeutically, it could
cause fewer side-effects. For one thing, sin-
gle-chain antibodies would be much smaller
than normal ones. They could be removed
maore easily and quickly from the body. Also,
the computer could chose amine-acid se-
quences that would not evoke an immune
response from a patient’s body. At present,
man-made “monoclonal”  antibodies—ie,
antibodies direcred againgt a single tarper—
still come from mouse, not human, cell cul-
tures. The human immune system tends to
dislike them. Single-chain antibodies can
also be engineered to be more stable and
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bind more their
compounds.

These last two traits are especially useful
for indusery and research. In chemical puri-
fication, for example, singlechain antibod-
ies can be used in devices called “affinity col-
umns’. When a liquid conraining a desired
compound runs down the antibody-covered
column, the compound sticks to the anti-
bodies and can then be collecred. Single-
chain proteins can grip more renaciously 1o
the column and to the compound than their
complicated natural counterparts. Antibod-
ies are used in a similar way in bio-sensors 1o
monitor the level of substances in the envi-

strongly 1o rarget

Defence by design

Hmrumumr
4 aming acad chains

2 mﬂﬂ ailag Bu::llng sins

Dmﬂprﬂtqn-d

Ilnhmm
mh Artificial 'mutuﬁri'

1 aming ackd chain

1 b' sita

ronment. Berter stability means that chey
can function in greater extremes of tempera-
ture, acidity and pressure.

Single-chain antibodies will be much
cheaper to produce than natural ones. They
could be made in the sort of large fermenta-
tion vats used 1o make everything from alco-
hol to penicillin. These vats rely on microbes
that cannot make complicated molecules
such as nawral andbodies. They are
equipped, however, to make single-chain
antibodies. Fermentation can cope with all
sorts of proteins, provided they are fairly
shorr. Manufacruring a novel many-chained
protein, by contrast, oftencalls for whole
new production lines

projects .54 billion market by 1995, It
hopes tetest single-chain anribodies in some
in virro and in vive applications within a
year. But the company will not try to develop
markets for products based on singlechain
antibodies irself. It wants to supply the pro-
teins to bigger companies that are more ori-
ented to marketing.

One  intriguing  possibilioy  is  thar
Genex's method will be able to create aler-
native—perhaps better—versions of other
genetically engineered products. So evenrtu-
ally any genetically engineered product on
the market could be redesigned, resulting in
a simple, easy-to-produce alternative. This
would provide endless fun for patent
lawyers.
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the cell. Sandia claims record efficiencies
of more than 14% for its hydrogen-
treated silicon. [t predicts that making a
solar cell with the new technique will cost
60" less than using single-crystal silicon,

Diabetes
Curing the cure
-

Although diabetes does not now kill, it
still causes much pain and suffering. The
side-effects range from blindness o kid-
ney failure. Scientists now think they
have found a set of drugs to combat these
side-effects.

Diabetics-suffer from a shortage of the
hormone insulin, which helps regulate the
levels'of glucose in the blood. The sever-
ity of the disease varies and those diabet-

ics who make little or no insulin are
usually put on low-sugar diets and g
themselves daily injections of the
mone. It s these insulin-dependepd dia-
betics who suffer the worst complcations.
They may lose their c}'ckighlj}(‘!-’u of the
I1m American diabetics have some form
of visual impairment); theif nervous sys-
tems may suffer, resulting in impotence
or loss of sensation; gad a third of them
will die of kidney faiture

One theory is that these diabetic com-
rllil.'.;l“ljn'i. arise from the high concentra
tion of a chemical called sorbitol, which
has been produced from glucose by an
enzyme kaown as aldose reductase. Sor-
bitol can accumulate within cells, causing
them Ao swell and rupture, so that the
|i5§.ur: gradually erodes. Some diabetics
do indeed seem to have too much sorbitol
at their nerve endings.

The new drugs inhibit aldose reductps
and so prevent the build-up of sorbitol
And they seem to prevent the appedrance
of complications in diabetic rats! But, as
alwavs, that does not prove ?;ﬁhe drugs
will work in human beings, Clinmical trials
on several hundred patiénts are now
under way in the United'States. The first
results are expected this summer. A num-
ber of companies Are developing the
inhibitors but Pfizet’s sorbinil and Ameri-
can Home Products” tolrestat are closes
to market. Beth companies expect to
apply for approval of their drugs within
two years.

Still thére is no free lunch, The price
for these anti-side-effect drugs is that they
may have side-effects themselves. Sor-
bimil has already been shown to cause
rashes, muscle ache or liver problems in
8-10% of patients.

In August, 1984, Samburu tribesmen in
northern Kenya faced an awful dilemma.
Their only way 10 obtain food was 1o
trade their skeletal cattle for maize. but
those cattle were their livelihood. Itis a
decision that has been all too commaonly
faced by Africans in the past vear. What
made the Samburu case worse was that,
in the same area, there were other tribes-
men herding camels, who were
still getting up to five litres of
milk a day from each of thei
heasts.

All over the worlds arid
regions, a vast source of water
and protein is being neglected:
camel’s milk. Dr Reuven Yagil
of lsrael’s Ben Gurion Univer-
sity has put forward a big pro-
gramme 1o encourage camel
farming in dry areas, hased on
his own research at the camel
research laboratory at
Beersheba.

Take first the camel’s obwi-
ous advantage over cattle. It
can last for long penods with-
out water and can feed on
thorny and saline vegetation
which cattle find indigestible.
It can feed farther from water-
ing holes and reach higher into
trees, so thai it makes fuller
but less damaging uwse of
ground vegetation.

Mext consider the quality of the milk.
Cow milk 15 higher m fats and lower in
water and protein than camel milk. And.
when deprived of drinking water, & cam-
el responds by increasing the water con-
tent of the milk from 84% o 91%, while
the [at content drops from 4% to 1%,
The camel does this by transferring wi-
ter from its blood to the milk (incidental-
Iv, water is stored not in the hump but in

The comeback of the camel
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the bloodstream) in order to help s
young survive in arid conditions. This
milk s particularly well suited for people
with no other source of nourishment and
is ieal for small children. A well fed
camel can yield 40 litres of milk a day—
as much as a Friesian cow in Europe, (In
the Saudi Arabian Royal Palace at Ri-
yadh, there is a fully avtomated milking

Food aid with a hump but no hitches

parlour for 40 camels.) Dr Yagil esti-
miates that the milk from one camel can
keep up to 20 children alive

So why, if the camel’s milk is so
beneficial, has the camel been neglect-
ed? A camel costs much more than a
cow, which makes camel owning a nsky
or inaccessible business for a poor per-
son, But there s another, biological
reason. Cattle breed faster. They stan

cialving at a younger age. have calves
more often and more of the calves sur-
vive, Therefore, in good times, you can
get rich quicker by breeding cattle,

In secking a way around this problem,
Dr Yagil and his team began experi-
menting with hormone-based  fertility
drugs to try to increase the camel’s
breeding rate. The experiments seem 1o
have worked—with coralled
camels—and Dr Yagil's camels
can now start breeding at the
age of three instead of five or
six. have calves cvery year in-
stead of every other year and
with a call mortality rate of
virtually zero,

In order to pass the results of
the expenments on 10 those
who can benefit from them, Dr
Yagil now aims to set up this
vear a camel breeding station
in an arid region, probably in
southern Egvpt or northern
Sudan. He also plans to buy
camels in areas where there are
plenty  and move them 1o
drought-stricken  areas—as a
kind of bottomless well of food
aid. But first the research team
needs to find $32m. for which it
has approached the Food and
Agricultural Organisation and
private bodies including the
Rockefeller Foundation

If this amount is to be rmsed, [r Yagil
will first have to find answers to cringes of
the scheme who clmm that coralling
camels would remove their advantages.
Camels and their dependents are nomad-
i in nature. Once an area starts 0 run
short of foodstull and hirewood, they
move on to allow the area to recover.
This practece will stop if camel breeding
communities are encouraged o settle.
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