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FOREWORD

Tomato production in Hawaii has
increased markedly in recent years. Fa-
vorable prices received by growers have
been an incentive, but improvement in
per-acre yields has been made possible
largely through use of new varieties and
new methods of insect and disease con-
trol. The Hawaii Agricultural Experi-
ment Station has taken the lead in tomato
production research and the Extension
Service has carried recently discovered

facts directly to the farmers of the Ter-
ritory.

Pearl Harbor, a new tomato variety
resistant to a destructive virus disease,
is described in this publication. The
Pearl Harbor tomato is a tribute to the
great naval base for which it has been
named, and serves also as an example of
the part that agricultural research plays

in maintaining production of food for our

nation.

J. H. Beaumont
Director

Figure 1. Comparison of wilt resistance in two tomato varieties. Left, Pearl Harbor.

Right, Bounty.
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A TOMATO VARIETY RESISTANT

PEARL HARBOR TO SPOTTED WILT IN HAWAII

- By K. Kixkvra, J. W. Hexprix, AND W. A, FrRAZIER

The tomato crop has assumed top posi-
tion in the vegetable industry of the
Hawaiian Islands. During 1944, approxi-
mately 5,300 tons of tomatoes valued at
$1,286,000 were produced for wholesale
markets and the armed forces.

One of the limiting factors in produe-
tion of tomato crops in Hawaii is tomato
spotted wilt, a virus disease of great de-
structiveness. Extensive surveys through-
out the Islands have shown that spotted
wilt is widely distributed in every major
tomato-growing area. Losses of 25 per-
cent of the crop have frequently resulted
and in individual fields from 75 to 100
percent infection has been observed. Be-
cause of the seriousness of this disease
and of the difficulty in controlling it, the
Hawaii Agricultural Experiment Station
initiated a program in 1941 for the devel-
opment of a commercially acceptable
spotted-wilt-resistant tomato.

The Pearl Harbor tomato is the result
of this intensive breeding and selection
work. It seems appropriate at this time
to release the variety for its value in
wartime food production in Hawaii and
for use in tomato breeding work else-
where.

ORIGIN AND DEVELOPMENT

Pearl Harbor has been developed from
a cross of Bounty with BC-10. Bounty is
an early, determinate tomato that in Ha-
waii produces good yields of fruit under
relatively high temperatures at low ele-
vations. However, it is very susceptible
to spotted wilt. BC-10, an F¢ selection of
133-6 X Red Currant X 133-6 received
from the California Agricultural Experi-
ment Station through the courtesy of Dr.

M. W. Gardner, is highly resistant to the
disease in Hawaii, but has been unfruit-
ful in observation trials.

The cross between Bounty and BC-10
was made in the spring of 1941 and was
given the number T-28. The first and sec-
ond generations were grown at the Poa-
moho Experimental Farm on Oahu.
Individual plant selections were made
from the F. population, one being desig-
nated as HES-108 Fs. This selection, when
planted at’ Poamoho, proved to be a line
of heavy-setting and heavy-yielding de-
terminate types. Individual plants were
selected from this material on the basis
of Treedom from spotted wilt and for
desirable horticultural characters. The
F. selections were planted, and one of
these, HES-657, proved able to withstand
the disease while other standard varieties
succumbed to its attack. Seed lots of
HES-657 in the Fs and F: generations
were distributed to farmers and other
cooperators for trial in 1943 and 1944.
Pearl Harbor is a further selection from
this material, and the first seed to be re-
leased under this name will be in the ¥,
generation.

RESISTANCE

Line selections of HES-657 have been
tested either in the field or in special test
plots, and have proved highly resistant to
spotted wilt with less than 1 percent loss
of plants. Bounty and other susceptible
varieties under identical conditions have
shown 30 to 50 percent loss. Summarized
data from farmers’ trials and from ex-
perimental test plots are presented in
table 1.




Table 1. Comparison of Pearl Harbor and Bounty tomato varieties
on the basis of spotted wilt incidence

Plants infected

Plants with spotted wilt Total Total plants infected
Variety Treatment observed plants _——
Number | Percent |observed Number | Percent
Pearl Harbor..... Field plots* | 1,215 9 0.74
earl Harbor.| \ oot plotst | 205 1 | O4u 142 10 1 AT
Bounty........... Field plots* 124 57 45.90
RO { | Pest platat 96 | 48 | 50.00 220 | 105 | 477

* These data are compilations of two field tests in which infection occurred under natural conditions

at Alea and Waialua, Oahu.

T In Hawaii, principal means of infection of tomatoes with spotted wilt is believed to be the onion
thrips which feeds on infected Emilia sonchifolia (Flora’s paintbrush) and transfers the virus to the tomato.
These data were secured from two tests in an outdoor nursery in which virus-diseased Emilia plants were
grown. Thrips were transferred from bunching onions to the diseased Emilia in order to maintain a high

thrips population.

Although Pearl Harbor is resistant to
spotted wilt in Hawaii, on the basis of
preliminary tests in other parts of the
world there is reason to believe that it
may not possess appreciable resistance
to other strains of the spotted wilt virus.
The possible role of other species of
thrips—vectors elsewhere but not present
in Hawaii—in infecting Pearl Harbor is
not known.

Pearl Harbor is being released for its
resistance to spotted wilt; but like
Bounty it has been observed to be suscep-
tible to most of the other serious tomato
diseases such as stemphylium leaf spot,
fusarium wilt, bacterial wilt, mosaie, and
others.

CHARACTERISTICS OF VINE
AND FRUIT

Plant. Determinate, medium size,
sprawling or decumbent; fruits some-
what exposed; main stem medium to
small; branches many; leaves small and
dentate with silvery luster.

Flowers. Clusters 5 to 7 per branch;
number of flowers, 3 to 8 per cluster;
normal set, 4 to 8 fruits per cluster, but
varying with soil fertility, climate, and
insect pests or diseases..

Sepals. Five to six, 1 to 1% inches
long.

Immature fruits. Spherical, light
green.

Mature fruits. Ripe fruits nearly glob-
ular with very slight flatness; medium
small, 3 to 4 ounces; cross section circu-
lar; diameter 214 to 3 inches, average 2%
inches; depth 134 to 2% inches, average
2 inches, or about 80 percent of diameter.
Cavity small, smooth; corky ring very
small; basins usually absent. Stylar end
well rounded or slightly protuberant;
scar very small. Outside color scarlet;
ripening generally uniform, with green
shoulders absent. Fruit stem usually sep-
arates easily from fruit.

Fruit interior. Outer walls rather
thick, 3/16 to %4 inch; inner walls thin,
generally % to 3/16 inches in thickness.
Cells typically 3 to 6, usually regular in
shape and arrangement. Core small.

PRODUCTIVITY

The variety has been widely tested by
commercial farmers on the various
islands, but principally on the island of
Oahu, where in some areas spotted wilt
is serious. A number of commercial
growers have received the variety favor-
ably. Under good cultural practices, even
in the absence of spotted wilt, it has
equaled or out-yielded Bounty. In repli-
cated yield trials' at the Poamoho Ex-
perimental Farm, Oahu, Pearl Harbor
yielded a total of 24.2 tons per acre,
whereas Bounty yielded 14.7 tons. On the

1 The yield data furnished by Dr. J. S. McFar-
lane are gratefully acknowledged.
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Figure 2. An individual plant of Pearl Harbor grown in one of the University test
plots. The foliage and stems have been spread to show the fruit load.
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basis of marketable fruits, Pearl Harbor
produced 11.7 tons per acre in compari-
son with a yield of 9.0 tons by Bounty.
The relatively high percentage of unmar-
ketable fruits in Pearl Harbor was due
primarily to small fruit size.

ADAPTABILITY AND USE

The Pearl Harbor tomato is early, with
first ripe fruits normally appearing 85 to
95 days after seeding. It is 3 to 5 days
later than Bounty, and 10 to 12 days
earlier than Rutgers.

Pearl Harbor should be particularly -

useful in areas of Hawaii where spotted
wilt is destructive. It is especially
adapted to medium elevations, and sets
fruit well when good cultural methods
are employed. At elevations near sea
level during the warmest season of the
year, pollination difficulties may occur
and although fruit set may be good, there
is a tendency for fruits to be lopsided and
smaller than normal. Since Pearl Harbor
fruits are smaller than those of Bounty,
it is recommended that the variety be

used for commercial plantings only in
areas where spotted wilt is severe. Re-
gardless of spotted wilt, if trial plantings
should convince the grower that the
variety is satisfactory, it can be used for
his larger acreage. The Hawaii Agricul-
tural® Experiment Station is continuing
work on improving the fruit size of the
Pear]l Harbor variety.

The smooth, ‘uniform fruits of Pearl
Harbor with their unusually small stem
end and stylar scars, result in an attrac-
tive market appearance.

When crossed with other varieties, the
resistance of Pearl Harbor to spotted
wilt is dominant, or transmitted in such
a way that plants of the F. generation
are resistant. Thus, F. (hybrid) seed,
with Pearl Harbor as one parent, can be
used as a means of combating the dis-
ease. It is not within the scope of this
publication, however, to discuss possible
commercial uses of F: seed in improving
fruit size, yield, disease resistance, and
other valuable tomato characters.

SEED OF PEARL HARBOR TOMATO

The Hawaii Agricultural Experiment Station
will maintain a small supply of stock seed of
the Pearl Harbor variety. This will be avail-
able in small lots to farmers or seedsmen who
wish to test the variety or to increase the seed.
The Station can not, however, make available
large commercial quantities of the seed.

Address requests for seed to:
HAWAII AGRICULTURAL EXPERIMENT STATION
i UNIVERSITY OF HAWAII
HONOLULU, HAWAIIL
. or .
AGRICULTURAL EXTENSION SERVICE

UNIVERSITY OF HAWAII
HONOLULU, HAWAII




UNIVERSITY OF HAWAIIL
AGRICULTURAL EXPERIMENT STATION
HONOLULU, T. H.

Gregg M. Sinclair

President, of the University

J. H. Beaumont
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