





Agricultural Economics

Small Landholders on Guam
J.W. Brown

Agriculture on Guam has
changed dramatically during the
American period (1898 to present).
During this time, agricultural
production has been periodically
recorded by the U.S. Census of
Agriculture and more recently on a
continuous basis by the Guam
Department of Agriculture. The
primary factor affecting agriculture
during this period was the intro-
duction of widespread employment
for monetary wages during the last
year of World War I, and the
subsequent postwar military build-
up. Prior to WWII, the economy of
Guam was primarily subsistence
agriculture. The major field crops
were corn, sweet potatoes, taro
and yams. Tobacco, cassava, rice,
arrowroot and sugar cane were
also reported in substantial
amounts. Coconut was the primary
tree crop, and copra was the
dominant cash product.

In analyzing the history of
agricultural production on Guam,
we divided the crops into three
categories. The first category was
labeled as “staples.” These crops
have basically disappeared, either
by being replaced by imports such
as rice, sugar and tobacco, or
because food preferences devel-
oped for items such as arrowroot
and mature corn. The production
of these crops decreased substan-
tially after the war, and by 1959
these crops had almost completely
disappeared from the Island’s farm
economy. They probably will never
again play a role in Guam’s agricul-
ture.

The second category was
labeled “fruits and roots.” These
crops were important before
introduction of the cash economy
and have remained relatively
important for cultural or economic
reasons. These include taro, yams,
sweet potatoes and the tropical
fruits — bananas, pineapples and
papayas. Today many of these
crops are commercially produced.
They continue to be an important
part of the island’s agricultural
production, both commercially and

for household use. Because of
their tropical nature and history of
local production and cultivation,
they suffer less from import
competition than temperate
vegetables imported from the U.S.
mainland.

The third category was labeled
“commercial.” These are crops
such as watermelon, cucumbers,
eggplant and cantaloupe, which
have become important since the
late 1950s. This has become the
largest category of agricultural
production on Guam since the
mid-1960s.

Erratic supplies of local fresh
vegetables and fruits encourage
imports of many commercial crops
to Guam. Variation in locally
produced supplies stems from:
periodic typhoons and tropical
cyclones, rainy season saturation
of clay soils in the southern end of
the Island and the recurrence of
newly introduced diseases and
pests. The Agricultural Experiment
Station at the University of Guam is
working to provide advances in
agricultural technology needed to
overcome these constraints,
especially in developing new crops
and cultivars, effective pest
management, mechanization and
improvements in cultural practices.

Commercial Sponge Market
Production
R. Croft and J.W. Brown

The government of the Feder-
ated States of Micronesia requested
assistance in developing a tourist-
oriented marketing effort for farm-
raised sponges, focusing on Guam.
A small grant was obtained from
the U.S. Department of Interior for
developing the marketing through
the Pacific Aquaculture Associa-
tion.

Sponge farming is considered
to be an attractive alternative to
copra production on the isolated
atolls of Micronesia. Like copra, the
sponges store well, once har-
vested, so the physical isolation of
atolls presents little problem.
Sponge farming is also suitable in
the lagoons of high islands. Its

production requirements fit well
within the island cultures since
farmers can still give attention to
social and cultural affairs for
several days at a time.

However, commercial sponge
farming is in its early stages of
development in Micronesia. The
first commercial farm started
harvesting and processing sponges
in 1992, producing less than 1,000
pieces in the first year. Others are
expected to initiate harvesting in
1993-1994. Production should
increase slowly. During this initial
period of commercial sponge
production in the Federated States
of Micronesia, the quantities
produced are considered too small
for large wholesale markets in the
u.s.

Marketing to the regional
tourist trade was seen as offering a
viable alternative to the bulk
wholesale market. Regional tourist
centers on Guam and Saipan were
targeted for development. Our
marketing effort focused on
developing processing and packag-
ing materials, and labels for the
sponges. Processing chemicals
were obtained from off-island
sources, and a chemical bleaching
technique was worked out for the
sponges. Local artists were re-
cruited to do the package labels;
on Guam, the labels were printed
in four colors. Packaging materials
were obtained from Hawaii and
Taiwan. Four different packages
were developed. A flyer explaining
the uniqueness of this farm-raised
product was written, translated
and printed. Finally, the packaged
sponges were test marketed at the
Micronesian Island Fair. They sold
well, even though many consumers
were not familiar with a “natural”
sponge or its uses. After test
marketing, a visit was made to a
local retailer to start the market
introduction process. This retailer
also had a wholesale distribution
company interested in handling
distribution of sponges on Guam.
Eventually, a verbal contract was
made between the Pohnepian
sponge farmer and the wholesaler
to purchase all of the farmer’s
current production. By this time,





















Surveys for natural enemies
vielded no egg or larval parasi-
toids. Less than 1% of 1500 pupae
were parasitized. Brachymeria
lasus and Exorista civiloides, found
in previous investigations, were
present along with a species of
Echthromorpha. Echthromorpha
sp. was first found on Guam in
1989. Nearly 25% of the pupae
died from disease or other causes.

Control of Pumpkin Beetles,
Aulacophora simliiis, to Floral
Odors

I. Schreiner

A test was run to determine if
beetles would be attracted to odors
emitted by hidden flowers. Traps
were made from half-galion plastic
containers with the ends cut off
and covered with plastic screening.
The sides were coated with
Tanglefoot. The interior of the trap
was either filled with squash
blossoms or empty. The traps were
hung just above canopy level in a
pumpkin field heavily infested with
pumpkin beetles. There were four
traps of each type. The traps were
rebaited daily. Few beetles were
attracted to the flowers, and there
was no difference between baited
and unbaited traps. This, in
combination with the synthetic
floral odor tests done previously,
indicated that pumpkin beetles are
more dependent on vision for
locating host plants than on
olfactory stimuli.

Response of Pumpkin Beetles
to Different Colors of Traps
D. Nafus

Pumpkin beetles are attracted
to traps. To determine the best
color for catching beetles, different
colors of traps were tested. Traps
consisted of clear plastic cups
painted with various acrylic colors.
Distinct color preferences were
found. Yellow and yellow greens
were two to three times more
attractive than reds, greens, blues
and purple. Arylide yellow, which
is approximately the color of a

pumpkin flower, caught 134
beetles in six weeks, compared to
59 for cadmium yellow medium,
the next best color.

Control of Pumpkin Beetles by
Trapping
l. Schreiner and D. Nafus

In 1992 and again in 1993,
experiments were run to test
whether or not pumpkin beetles
could be controlled by trapping.
We compared beetle populations
and yield in plots with different
densities of traps: one trap per
watermelon hill (total 70 traps),
one trap every other hill (35 traps),
one trap per four hills (16 traps),
one per eight hills (eight traps),
one per 16 hills (four traps) and a
check with no traps. Traps con-
sisted of 12-ounce yellow plastic
cups coated with a sticky glue
(Tanglefoot). Traps were placed on
rebars about one foot above the
soil level.

In 1993, 103 beetles were
caught in the 70-trap plot and 35
or less in the other plots. The 70-
trap plot had the fewest beetles on
the leaves. The number of beetles
was highest in the 16-trap plot.
Low populations of beetles were
found in the four, eight and zero-
trap plots. In part, this was caused
by strong directional migration of
beetles from a field adjacent to the
70-trap plot. Many of the beetles
were trapped in the 70-trap plot,
and few reached the zero-trap end
of the field.

The total weight of harvested
melons produced in each plot
increased linearly with the number
of traps, except for the 70-trap
plot, which produced little yield.
This was caused by a severe
infestation of fire ants that dam-
aged many plants and delayed
growth. The other plots were less
affected. Consequently, yields for
the 70-trap plot are probably not
valid. In 1992, the plot with no
traps produced 114 kg of melons
compared to 315 kg of melons in
the plot with 70 traps. Plots with
four, eight, 16 and 35 traps had
intermediate yields. In 1993, the

zero-trap plot produced 115 kg of
melons, compared to 155 kg
produced in the 35-trap plot.

Trapping of Natural Enemies of
Aphids on Pumpkin Beetle
Traps :

D. Nafus

Pumpkin beetle traps catch
insects other than pumpkin
beetles. In 1993, | monitored
populations of aphid predators
caught on traps in plots with
different trap densities. Popula-
tions of aphids and their predators
on watermelon leaves were also
monitored to see if biological
control of this pest was affected.

Coccinellids were strongly
attracted to the traps. Over 400
Menochilus sexmaculatus were
caught in a plot with 70 traps and
nearly 150 in a four-trap plot. The
number of coccinellid larvae on
leaves showed an inverse relation-
ship between trap number and
larval density. About 1.5 lady
beetles per leaf were found in the
plot with no traps. This dropped to
less than 0.25 per leaf in the plot
with 70 traps. Syrphids were less
attracted to the traps. Aphid
populations were similar in all
plots despite reductions of
coccinellids in the high trap
density plots. In part, this may
have been due to an increase of
syrphids in the higher density
plots, suggesting that there may be
some antagonistic relationship
between the coccinellids and the
syrphids. No parasitoids were
found in any plots.

Floating Row Covers as
Barriers to Pumpkin Beetles
I. Schreiner and D. Nafus

In January 1993, an experi-
ment was set up to see if floating
row covers could be used to
protect cantaloupe from early
season pumpkin beetles. Floating
row covers are sheets of thin
polyester cloth laid over the crop.
The cloth permits 85 to 95% light
transmission and allows some air
























Plant Pathology

Biological Suppression of Soil-
borne Plant Pathogens
G.C. wall

Work continues on finding
bacteriophage specific for
Pseudomonas solanacearum local
isolates (the bacterial wilt patho-
gen). Also, comparison of local
bacterial isolates is being made
through the use of Biolog GN
plates, which allow the comparison
of bacterial cultures by their
utilization of 95 different carbon
sources. So far, two different
isolates have been found in
southern locations, both capable of
infecting tomato, pepper and
eggplant. One isolate can utilize
nine more carbon sources than the
other, including D-sorbitol and D-
mannitol, which makes the one
similar to Hayward'’s biotype 2 and
the other like biotype 3.

What this means in terms of
field planting is that we may need
different sources of resistance for
these different bacterial isolates.
Any tomato or other solanaceous
plants that are supposedly resis-
tant to bacterial wilt elsewhere,
need to be tested in various
locations here.

Identification of Economically
Important Diseases of Cucurbit
Crops on Guam and Develop-
ment of Strategies for their
Control

Seeds were harvested from
blotched watermelon and have
been stored at 5°C for the past
year. Upon germination, these
year-old seeds were still affected
by the fruit blotch bacterium. Fruit
blotch continues to show up in
growers’ fields. In the Dandan area
where it previously occurred, the
fruit blotch appears from time to
time, depending on favorable
weather conditions (wind and rain).
Therefore, it is important to
practice crop rotation to control
this seed-borne bacterial disease of
watermelon and other cucurbits.
Rotations should avoid cucurbit
crops in infested fields for 3 years.

An important disease of

zucchini squash, powdery mildew,
was effectively controlled by
weekly sprays of Sunspray plus
sodium bicarbonate or baking soda
(1% and 0.5 % w/v, respectively).
Experiments carried out on campus
using the same spray treatment
during the dry season resuited in
excellent control of ZYMV, an
aphid-borne virus disease. This
treatment was tried again at the
Radio Barrigada Experiment Station
in a larger field under natural,
heavy inoculum pressure during
the rainy season. However, control
of PRV-w, another aphidborne,
non-persistent virus, was unsatis-
factory. Yet, powdery mildew was
controlled quite effectively in this
trial.

For crops which have no
genetic resistance to powdery
mildew, like zucchini squash, the
recommended control is Sunspray
plus baking soda, at the rates
indicated above,

Development and Evaluation of
Effective Control Techniques
for the Papaya Ringspot Dis-
ease on Guam

G.C. Wall, L.S. Yudin, S.A. Ferreira
and D. Consalves

Papaya seedlings that were
cross-protected with the mild
strain of ringspot virus (PRV HA-5-
1) were challenged or inoculated
with the severe strain of PRV-p that
occurs on Guam. These were then
compared to unprotected and
healthy controls, which were also
challenged, and to cross-protected,
unchallenged controls. The mosaic
reaction of the seedlings one
month later was visually rated for
severity. Cross-protected, chal-
lenged seedlings rated intermedi-
ate between the milder reaction of
the cross-protected, unchallenged
controls and the severe reaction of
the unprotected, challenged ones.
Chlorophyll content (measured
with a Minolta SPAD meter) of the
test seedlings was no different
from the cross-protected, unchal-
lenged controls and intermediate
between healthy and unprotected,
challenged controls. Plant height

and stem diameter was also found
to be intermediate, no different
from the cross-protected, unchal-
lenged controls.

Final results of this study
require field observations, which
are still not concluded. So far,
however, it looks like cross-
protection with the mild strain of
PRV may work satisfactorily under
low-disease pressure.

Control of Important Viral
Diseases of Cucurbits in the
American Pacific Islands

G.C. wall, L.S. Yudin, and JJ. Cho

A research assistant has been
hired to carry out the field work on
viral diseases of cucurbits on
Guam. Permits have been obtained
from USDA and from the Guam
Department of Agriculture for the
introduction of a mild strain of
zucchini yellow mosaic virus,
ZYMV (ZYMV-wk), from the French
Institute of Agricultural Research
(INRA), and a mild strain of papaya
ringspot mosaic virus-papaya
strain, PRV-p (HA-5-1), from Cornell
University. We have already
obtained the mild PRV-p from
Cornell; the ZYMV-wk has not been
received yet. The mild strain of
PRV-p is being kept on papaya
seedlings in aphid-proof cages.

A mild strain of papaya
ringspot virus-watermelon strain,
PRV-w, has already been identified
in Maui, HA. This mild strain will
be inoculated onto watermelon,
melon and zucchini plants, then
challenge-inoculated as above.

Epidemiology of Virus Dis-
eases on Watermelon in the
Mariana Islands

G.C. wall

Watermelon plots mechanically
inoculated with PRV-w, the most
common cucurbit virus on island,
were compared with healthy plots
to determine the amount of yield
loss caused by this virus. The
experiment was carried out in
Radio Barrigada. One treatment
was inoculated with the virus when
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=« Diagnostic symptoms
= Control recommendations.

The database is formatted for a
Macintosh™ system. The program
is compatible with a remote-
operating program called
Timbuktu, which allows anyone
with another copy of this remote-
operating program and Appletalk
Remote Access to contact the host
computer at CALS/AES via a 9600-
baud telephone modem, log in and
operate the database. The data-
base can be viewed, including the
digitized photographs of disease
symptoms. A print queue allows
users to request a color print-out
of fact sheets for each record
requested. These can then be
mailed to the user.
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HATCH PROJECTS

= General administration of federal
research grants - R. Muniappan
Developing pest management
systems for vegetables compat-
ible with Liriomyza management
- |. Schreiner
Diseases on cucurbit crops on
Guam and development of
strategies for their control - G.
wall
= Development of cultural, chemi-
cal and biological control meth-
ods for pests of cruciferous
crops on Guam - R. Muniappan
= Use of locally available feedstuffs
and potential feed sources on
Guam for poultry feeding - F.
Abawi
Small land-holders of Guam:
Production analysis and risk-
avoiding behaviors - ). Brown
= Evaluating alley cropping for
low-input sustainable head
cabbage production on Guam - J.
Demeterio
= Development of cultural methods
for Vandas and Dendrobiums in
Guam - ), McConnell
= Improvement of plant develop-
ment and yield of solanaceous
crops on Guam - M. Marutani
Iintroduction and evaluation of
cultivars and rootstocks of
woody perennial fruits on Guam
- T. Marler
= Development of a culturally
appropriate diet assessment
instrument for children on Guam
- R. Pobocik
Balanced N & K fertilization
through drip irrigation systems
on cucumbers - ). Cruz
Biological control of bean fly and
pod borer on Guam - D. Nafus

Projects

ADAP PROJECTS

= Dietary Guidelines - R.S. Pobocik

= Diet Assessment - R.S. Pobocik
and J. Brown

= Agroforestry Training - F. Cruz,
T. Marler and R. Wescom

REGIONAL RESEARCH PROJECTS

= Micro-irrigation for optimum
crop productivity and minimum
groundwater contamination - P.
Singh

» Biological suppression of
soilborne plant pathogens - G.
Wall

= Biological control in pest
management systems of plant -
D. Nafus

= Regional research coordination -
C.T. Lee and R. Muniappan

SECTION 406 PROJECTS

= Effect of insect induced changes
in the Siam weed on three trophic
levels - R. Muniappan

= Evaluation of processing indig-
enous feeds as substitute for im-
ported poultry feed - F.G. Abawi

= Development and evaluation of

effective control techniques for

the papaya ringspot - G.C. Wall,

L.S. Yudin & S.A. Ferreria

Turf grass fertilization in Guam - J.

McConnell and F.Cruz,

= Evaluation of tropical legumes as

green manures in vegetable pro-

duction on Guam - M. Marutani

Dynamics of root growth, water

uptake and automation of micro-

irrigation scheduling - P. Singh

Control of pumpkin beetles,

Aulacophora similis, by techniques

using little or no insecticide - D.

Nafus

= Development of diamondback
moth and cutworm management
program for head cabbage - R.
Muniappan

« The papaya root system - charac-
terizing for optimum cultural man-
agement - T. Marler

= Control ofimportantviral diseases
of cucurbits in the American Pa-
cific Islands - G. Wall, L.S. Yudin
and J.J. Cho

MCINTIRE-STENNIS PRO]ECT S

= Causes of failure of regeneration
of native trees in limestone forests
of Guam - . Schreiner

s Control of the poinciana looper on
Guam - D. Nafus

s Nitrogen fertilization of ironwood
and mahogany trees used as wind-
breaks on Guam - T. Marler

« Micropropagation of two tropical
leguminous trees in the Mariana
Islands - M. Marutani

NAPIAP

= Screening pesticides against pests
of head cabbage crop on Guam -R.
Muniappan

OTHER GRANTS

= Protecting Guam's culturaland bio-
logical resource - the ifit tree - T.
Marler

Center for Tropical and Subtropi-

cal Aquaculture.

» Aquaculture marketing assistance
for Guam - D. Crisostomo, J.
Barcinas and J. Brown

Pacific Aquaculture Association
=« Commercial sponge market pro-
motion - R. Croft and J. Brownz
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