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At the U

Department of Hi

John Sombers ) and physnlogit Theon Palts extine the wild potato species

S. microdontun, which has genes for

aked potaloes, mashed
potatoes. scalloped pota-
toes. potato salud, hadh,
browns, french fries. po-
tato chips

According to the U.S. Department of
Agriculture’s Economic Research Ser-
vice, potatoes are Ammerica’s most popu-
lar vegetable. The typical American
consumes more than 140 pounds of e
every year. That's 50 pounds more than
the per-capita consumption of toma-
toes—the patato’s closest competitor
Unforrunately, potatoes can suffer from
a variety of ailments that either render

2h tuber calcium.

them unfit for sale or reduce

heir marke value.

Says Tivwan Palta—a physiol-
ogist with the Department of
Horticultore at the University of

‘Wisconsin-Madison (UW)—some of
these problems can be helped by udding
calcium, Specifically. increased concen
trations of calcium in potato tissue have
been shown to reduce the severity of -
ber defects such as internal brown spot
and hollow heart. Increased levels of -
ber calcium have also been correlated
with improvements in tuber yield, grade,
and storage guality

John Bamberg—a geneticist who
manages ARS’ U.S. Potato Genebank in
Sturgeon Bay, Wisconsin—says that
Solanum tuberosum s the only cultivat
d potato specics. But, he adds. about 200
wild. tber-producing potato species ex-
ist. Knowing how beneficial calcium is
to potatoes—and o the people cati
them—Bamberg and Palta decided 10
work together to find which of these wild
potato species are best at accumulating
this important mineral

ana

The Root of the Problem
Potato tubers are naturally deficient
in calcium,” says Palta. “They grow un-
derground—usually in sandy. imigated
soil—and have about one-fifth the cal-
cium found in the aboveground stem of
the pum
Palta explains that the plant’s main

root system draws water and a water-sol-
uble form of calcium from the soil and
sends them where they"re needed most—
the plant stem and Icaves. Because the
potato tuberis surrounded by moist soil,
it transpires less and accumul
ess calcium.
eral years ago, Palta and his UW
collaborators discovered that twbers have
their own root systems. which supply
water and nutrients directly to wbers,
They then demonstrated that twbers could
accumulate much more calcium if they
¢ “spoon-fed” the mineral during
bulking—their major growth and nutri-
ent uptake phase. This research has
ed @ small revolution in the potato-
industr

Potato farmers who ance fertilized the
soil early in the growing season with
calcium-rich lime and gypsum have
ed their habits, They sill fertilize
wilh nitrogen-, phosphorus-, and potas-
sium-rich products early in the season,
but many now add water-soluble calci
um, such as calcium nitrate, Nitro Plus,
or N Plus. to their irrigation lines later.
when tuber bulking occurs. This nutri-
entrich water is drawn into the tuber by
the stolon roots.

“Applying 100 1o 200 pounds of wa-
oluble calcium per acre during bulk-

es much

ter
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ity says “In general,
weve found that the average
calcium concentration in tubers
increases 50 to 100 pe
the inc
dramatically declines.

“We have also found that with in
ereased calcium concentration, tubers
rvest, transport, and
potato plants are less af-

cent, and
1 defects

heat stress when calcium is
added to the soil during the stress peri-

od." Palta adds.

scroemng Potatoes for Mineral Accu-
mulat
x.mm Palta kriew that 4 potato’s cal-
Tevel could be increa:
know whether certain specics were bet-
g the mi
collaboratin

he didn’t

ter than others at accumulati
eral. Tha's when he starte
Bamberg at the U.S. Porato
Genebank the scientists
sereened 21 potato species for their abil

with

sether.

ity to accumulate tuber calcium when a
conirol level of calcium was availa
and when higher levels were supplied.

Bamberg says, “We identifi
wild species that are excellent calcium
accumulators: . gourlayi and . m
um.” S, gourlayi ranked first for cal-

accumulation in the control
environment, accumulating more than
double that of 5. ruberosum. Tt ranked
accumulation in the
ment environment, accumulating
an S. wberosum.

cium

three times more
while S, microdontum exhibited only av-
tion in the con-
ment, it had the highest
m increase when grown in the

trol enviro

call

gh-calcium environment
“Both these wild species arc in the
same taxonomic series as cullivated po-
tato species, so they can be crossed with
1" says Bamberg
g their initial findings.
nd Palta began screening po-
tato plants for extr
cumularion capacity. They moved from

es of calcium-ac-
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Tubers of wild species (right) are small and
othervis uali fo he i, bt such
plants often have genes for traits like high
tulber calcumn hat could make important

tributions to the quality of commercial
cultivars (left).

among genatypes within &
population. As a resull, they were dble
to identify potato germplasm with very

high and very low calcium-gecumulation
capacity
Their next siep? To beg ferring

the genes for super-high tber calcium
accumulation from the wild species to

the cultivar breeding pool. Geneticist

John Bamberg examines the stem and ror
System of a cultivated potato plant.

Bob Hanne:
Andy Hamernik

h and technician
with the ARS

Vegétable Crops Rescarch Unit
in Madison. Wil be able (0 he Ip
them do this. Th
making raw germplasm useful for
breeding new cultivars. Hani
ays. “We serve as

enebank and the user communi
We put beneficial wild speci
forms that breeders can use mos

work includes

cman

s bridge between

The G g Mission

Banherg's arch is just
one example of how ARS scientists and
their university collaborators are
ing to enrich different types of prod
with caleium and other essential miner.

and Palta’s re:

als. It shows how scientists at the U.S.
Potato Genebank fulfill their mission of
studying traits that may be useful for
breeding.

Says Bamberg
relatives of potato

collection are not su

exemplified by tuber c2
potato species carry specific
great potential value (o the potato
With the help of other specialists, U.S.
Potato Genebank scientists work to make
these traits known and
researchers and breeders worldwide.—
By Amy Spillman, ARS
This research is part of Pl
Microbial, and Insec
Genomics, and Genetic Improveme
ARS National Program (#301) described.
on the World Wide Web at www.nps.ars
usda.gon
John B
Potato Genebank
Station. 4312 Hy. 42, Sturgeon Bay, WI
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(920) 743-1080.
Note 1o Readers: Dr
Hanneman, Jr.
veasin press. He worked for ARS for more

ible to potato

tic Resources,

US.

Bamberg is with 1
Potato I

e-mail nr6jb@ars

Robert E

died while this article

than 30 years and was head of the .S,
Potato Genebank for 15. %
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