"WHYTHE
WORLD
WILL BE
EATING
MORE
POTATOES




hen it comes to fill-
ing empty bellies,
world sttention seems

riveted on the major cereal
grains—wheat, rice and maire.

In the fulure, & tiber may
share the spotlight,

“The patato will plav a much
bigger role in feeding the world,
and it will become an important
commercial crop for more
farmers,” declares Orville Page,
director of research for the In-
ternational Potato Centre in
Peru. Research at this institution
and others, he claims, is laying
the foundation for a new wave of
expansion for the potata.

The potato is no lightweight as
a food crop naw, It ranks fourth
in world food production, be-
hind the “big thres” cereal
grains. A look at crop-vield statis-
tics for the 70s shows that the
potato produced more fond
energy per heclare than rice,
wheat or maize. More surprising,
perhaps, is that the potato pro-
duced more protein per hectare
than rice, wheat or maize.
Moreover, potato pratein, which
is high in lysine, is of excellent
quality. Nutritonally, it &s as
good or better than sovbean
Protein.

New ground. But potato pro-
duction is confined primarily to
the cooler regions of the world.
Many experts think that the
potato could expand into other
areas, espedally those where
population tends to outrun food
supplies.

In Lima, Peru, 7-year-oid Garlo Zelaya
polishes off a potato for lunch. f research
goals are mot, many mora youngsters will
#ind potatoss on the menu,

EOVER! Although some cooks wrould Ihtaw them o, e potatoss on the cover are prid by plam

The potato may become a crop for
more regions as scientists develop
new varieties and new ways of growing them

Potato breedsr Humbsra Mendoza is creating new varieties for the tropics.

The fact that the potate now
has its own international re-
search centre, just like rice,
wheat and maize, underscores
the faith that some governments
and private donors have in the
Future of the potato.

Although headguartered  in
Lima, Peru, the International
Potato Centre has scientists
working in 11 ather countries in
South America, Asia, Africa and
the Middle East.

“Chur mission,” says Fage, “is
to make the potato a viable crop
in countries that need to broaden
the base of their food supplies.”

Omne of the centre’s boldest
plans is to establish the crop in
the lowland tropics. Experts at
the centre envision farmers in
areas such as Southeast Asia
or Central America planting
potatoes as a commerdal erop in
rotation with rice,as well as grow-

ing potatoes in backyard gardens.

who know them a:

Putatoes are already grown in
the troj lowlands but with ex-
treme difficulty, Temperate-zone
varieties such as Red Pontiac can
survive the insects, diseases,
heat and humidity of the tropics,
but generally they must be as-
sisted by pesticides, deep plant-
ing, soil mulching, shading and
frequent imigations.

The Philippine Bureau of Plant
Industry reports that the fedg-
ling white-potato_industry in
that country is bogged down by
poor ;m:lds, high  production
casts, and snags in post-harvest
handling, It's no wonder that the
potato is a high-priced luxury
food in many countries,

Necded are hardy new va-
rieties that yield well under
tropical conditions without re-
quiring lavish care by the farmer,

Even five years ago, the idea
of a tropically adapted potato
variety seemed far-fetched. To-
day, Humberto Mendoza, potato
breeder with the International
Potato Centre, tells of several ex-
perimental lines that yield well at
lowland tropical test sites.
Equally encouraging, according
to Mendoza, is that these lines
mature early. Some vyield 16
tonnes per ha in 60 days,

“Genetic resistance to disease
is fundamental to a successful
tropical potate,” Mendoza adds.
“The average tropical farmer
can't afford to grow varieties that
need heavy amounts of crop-
pratection chemicals. We already
have trapical lines with resis-
tance to bacterial wilt and Iala
blight, and we are also
for resistance to potato viruses X
and Y.~

(continued)

2 the P, Sanciomm ad Atgens etsios
warioigs,

breeders rej.
Netiva to Latin America, these groups harbor genes for disease resistance and other traits that ara heiping sciontists develop betler commersial



POTATOES icontinued

Polatoes from seed. Another
thing that will help spread
potato farming to the opics, ac-
cording to the centre is the
rather revolutionary idea of
planting potatoes from true seed
rather than from cut-up tubers.

“It takes two tonnes of tubers
to plant a hectare of potatoes
ooy cut-up tubers,” poinls out
Sidki Sadik, plant physiologist at
the International Potato Centre
“The average tropical farmer
can't afford o plant that many
potatoes or put thatmuch food in
the ground.”

Coing 1o true seed will also
save the cost of sophisticatod
seed freatment and certification
systems to avoid spread of dis-
eases. Truesced doesn't transmit
major potato diseases, and it is
rmuch easier to store. Specialists
at the Tnternational Potato Centre
are working on & system
whereby farmers would plant
potato seeds in flats, then frans-
plant the seadlings in much the
same way they da rice

Crowing potatves from seed
is being tried in many arcas,
from India to New Yealand. The
most spectacular example may
be in the People’s Republic of
China, where it's reported that
B0 ha are grown from true
seed,

“We still don't have all the
answers on planting from true
seed,” reports Lindsay Harms-
warth, International Pelato
Centre specialist stationed in the
Fhilippines. “Heat and insects
such as thrips are hard on tender
scedfings. We are hying to in-
crease survival rates.”

Lack of uniformity is another
problem with planting potatoes
from sced, but breeders say they

can solve this problen

Tti5 ton early to tell if farmers in
tropical rice-growing areas will
adopt potatoes as a major crop,
But Harmsworth, speaking of
Filipino farmers, says they are as
alert a5 any to making a prof-
it._and pofato prices are very
high in the Philippines. “Once
rasearch comes up with a few
mmore answers, [ don’l think it
will belong before many fammers
take up the crop,” he says.

But hopes for a major ex-
pansion of potate growing rest
heavily on the abilities of plant
breeders to come up with new
varieties. These hapes are kept
alive by the remarkable genetic
diversity of the potate, Polatoes
of many shapes and colors are
found in the Andes and ‘ather
regions of South America, the
original home of the potato,
Sommne are wild, Others are culti-
vated varieties that have been
grown by Indian farmers for well
over 2,000 vears. Types have
been found growing at ses level
and in the mountans al eleva-
tons above 3000 metres.

During their quest for gold,
Spanish explorers collected
potato specimens and took them
to Burope in the 16th century.
These selections led to the de-
velopment of the potato industry
inthe cooler areas of the northern
and southem hemisphere.

Rediscovery. Hundreds of
years later, explorers of another
kind returned to Latin America,
looking not for gold but for fresh
sources of potate germplasm to
revitalize varictics that rode on &
precarivusly narrow genetic
brse, They found types that not

Naturally seiestod for harciness. s wid
PRISIO @durbs Gk tervain in the Andes.

only talevated 2 wide range of
temperatures, but also withstood
diseasss and insecls,

Today, world collections of
potato germplasm  are main-
tained at rescarch stations
threugheut the world including
thell5,, LK, The Netherlands,
Germany, Canada, USSR,
Colombia, Argenting and Peru.
This genetic stock is used Lo up-
grade local varieties.

One such station in Wisconsin,
uss, maintains stocks  of
about 3,500 potato intreductions,
more than 2,000 of which are
wild species. “Some af these in-
troductions have provided genes
for resistance to late blight, scab,
certain viruses, and leaf roll,”
says Robert Hanneman, research
sgeneticist with the U5, Depart-
mentof Agriculture, which oper-
ates the stafion in coaperation
with the University of Wisconsin
Experiment Station,

Breeding breakthrough. But
only recently have scientists had
the key 1o get at the full range of
the potate’s remarkable genetic
diversity. The barrier has been a
difference in chremosome num-
bers between the cultivated “fet-
rapleid” varieties, which have 48
chromosomes, and some of the
“diploid” lines from  Latin
America, which contain only 24

Crosses between the lwo
groups have not been fruit-
ful....that is, not until a group of
scientists at the Umversity of
Wisconsin, led by 5.]. Feloguin,
develaped a genetic bridge be-
tween the tetraploids and dip-
loids, The seoret was to grow a
plant from an unfertilized egg, of
a tetraploid. This croation, called
a haploid, has only 24 chromo-
somes, half the number of a tet-
raploid, but the same number as.
o diploid. Some of these haploids
crossed readily with diploids.
The scientists then tried cossing

Porato ssed: A cheapsr way to
plant potatoes. it could cateh on lest
in the rrapics.



FOOD VALUE...
HOW POTATOES
COMPARE

Protein grams/ha

Energy calories/ha

the haploididiplaid hybrids
back to a tetraploid, and found
o their delight that most of
the progeny of these crosses
showed greal hybrid vigour,
indicating a good mix of genes
between the tetraploids and
diploids. Just as important, these
hybrids had % chromosomes,
making them tue tetraploids.

Allof the world's best-yielding
potato vareties are letraploids.
Diploids aze generally low yield-
ers but rich sources of pest Tes
tance and other traits. The new
breeding technique gives geneti-
cists a way to combine the high
viclds and high quality of the tet-
mploids with the toughness
of the diploids,

The technique has been in-
strumestal in the development of
the tropical potate, says Hum-
berte Mendoza at the Interna-
tional Potato Centre, “Combin-
ing tetraploid and diploid
germplasm gives us parental
material of widely divergent
backgrounds,” he explains.
“This in turn impats the hy-
brid vigour a potato needs to
withstand  the stresses of the
hopical environment.”

Better food. Meanwhile, Sha-
ron Desborough and others at
the University of Minnesota,
U.S.A., ave using the tatraploid]
diploid connection o imprave
potatoes in another way, In
screening the world collection for
protein, she discovered that one
of the cultivated Latin American
diploids, the Phureja, confiined
phenomenally high protein
levels of 18 to 20 percent. ‘The
average variety runs 3 to 6 per-
cent. Plant breeders at Minnesota
have crossed the Phureja with

would be close o a perfect food
nutritionally. :

Examples of trail-blazing
potalo research are showing up
in many parts of the world. In
Australia, Clive Hackert and
Peter Sands, of Australia’s na-
tional research organization,
CSIRO, have developed a
mathematical growth model that
can be used to predict how a cer-
tain potato variety will vield in
various environments. Or, as an
#id to plant brecders, the model
can be reversed to give an ag-
ronomic profile of the ideal
potato for a particular set of
growing conditions.

Tt’s too garly to tell if the new
wave of rosearch will trigger
ancther “green revolution” {or
an “underground revolution,” as
some potato researchers like to
say), But it does appear that the
potatois onits way tobecominga
more important world ¢rop,
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Reiaiive food values based on averags worid
yields and typical energy and protein composiicn.
rees: Intesnational Patata Centra
and U.S. Dapartment of Agricullure.

commercial tetraploid varieties
and are now testing several hy-
brids that average 10 to 12 per-
cent protein. [esburough says
these new  high-protein lines
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