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Gathering Data & spraving the tomato field with pesticide.
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1974-75 ANNUAL REPORT
AGRICULTURAL EXPERIMENT STATION

INTRODUCTION

Calendar‘year 1975 marks the first full year of operation for the
University of Guam Agricultural Experiment Station. Despite our
infancy, tremendous studies were made toward the development
of Guam’s first Agricultural Experiment Station since 1933. Since
that year, island farmers received minimal support from
research organizations.

In recent times there has been an increased concern for the
production of food and fiber. As the world population continue to
increase and natural resources decrease, this concern becomes
understandable. Locally, Government of Guam has adopted a
position encouraging an agricultural economy for the island. And,
while the local position has deeper implications than economic
returns, it nonetheless supports local agricultural production and
agricultural research.

The Experiment Station is literally being developed from point
zero. Thus, in its short time of existence much effort was devoted
toward program planning, establishment of adequate facility for
our scientists, recruitment of personnel, acquisition and in-
stallation of scientific equipment, establishment of procedures
and the likes. Construction of a permanent laboratory facility at
Inarajan is well underway. Plans call for the completion of the
Laboratory in April 1976.

A determination was made that in the early stage of the
Agricultural Experiment Station development much emphasis
should be placed on initiating research projects focusing on
vegetables. This determination was based on extensive discussion
with Extension personnel, farmers and others interested in the
development of the island’s agricultural industry.

While the development of the Agricultural Experiment Station
is still at the embryonic stage, there is a feeling of optimism both
among farmers and scientists that the Station can and will con-
tribute toward the agricultural development of the island. The
Station is being developed with the assumption that inthe not too
tliistzﬁlt future, much of the island’s food could be produced

ocally.

On the next few pages of this publication the reader will find
highlights of research endeavors at the Guam Agricultural
Experiment Station. One will note that projects are directed
toward solving immediate island problems ranging from soils to

horticulture to pest.

WILFRED P. LEON GUERRERO
Dean/ Director
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BACKGROUND

President Abraham Lincoln in 1862 signed the*‘Morrill-Nelson
Land-Grant Act’’ which gave birth to the nation’s land-grant
universities, Under the provisions of this law, grants of federal
land were offered to each State which would agree to establish at
least one college with an emphasis on .agriculture, home
economics and the mechanical arts. It was the nation’s first at-
tempt to provide higher educaticnal opportunities for all
citizens. Today, there is at least one land-grant college or
university in each of the 50 States, the District of Columbia,
Puerto Rico, the Virgin Islands and Guam.

The University of Guam became a member of these land-grant
institutions in June 23, 1972 with the passage of the Educational
Amendments Act of 1972-P.L. 92-318. The Federal Government
contributed a $3,000,000 endowment to the University of Guam,
instead of granting land to Guam,

The University of Guam appointed its first Dean/Director Dr.
Wilfred P. Leon Guerrero to head its land-grant program in
November, 1973. On March 6, 1974, the Board of Regents of the
University approved a resolution creating the College of
Agriculture and Life Sciences which embraces the main features
of the land-grant program at the University of Guam. Its goal is
to serve the agricultural sector of the economy as well as other
disciplines through Resident Instruction, Research and Extension
in the Territory of Guam and the surrounding Pacific regions.

The Agricultural Experiment Station is the Research (Hatch
Act) component of the Land Grant programs and, as such, is
primarily involved in obtaining specific fundamental knowledge
which is needed to develop practical solutions to problems facing
agriculture and the consumer on Guam. Research emphasis was
placed solving agricultural problems, as well as investigating
potential alternative crops and methods to further enhance
agricultural development on Guam.

Professionals, lay people and farmers agreed that highest
priority be given to research dealing with food production and
marketing. Also there seemed to be a consensus that vegetable
crops be given early attention.

The initial team of scientists were primarily concerned with
research on the production, economics, and marketing of hor-
ticultural crops.

The team consisted of a plant scientist, an entomologist, and a
soils scientist. The Plant Scientist was employed during most of
fiscal year ‘75 and had conducted variety trials on Chinese cab-
bage, head cabbage, and eggplant even though land, equipment
and field labor have not been adequate. Additionally, a biologist
conducted & research on the coconut crab.

The Inarajan facility should be occupied during FY‘76. It is
anticipated that the plant scientist will broaden his research to
include a wider selection of crops in variety trials.



SITUATION

+

1. Geography and Climate

The U.S. Territory of Guam is located at lat. 13° 28’N., long. 144°
45'W., and lies approximately 6,267 miles west-southwest of San
Francisco, 3,729 mileg north of Sydney, 1,689 miles south of Tokyo,
2,161 miles east of Manila, and 2,260 miles southeast of Hong
Kong.

The island’s total land mass of slightly over 212 square miles is
blessed with a tropical climate, Average monthly temperatures
range from 74 degrees during the coolest monthsof late winter to
the mid-80’s in the summer and fall. Annual rainfall averages
over 80 inches (could exceed 100 inches in any given year), with
most of it falling during the months of July through November. An
average monthly rainfall of less than 5 inches can be expected
from February through April.

2. Geology and Vegetation

Two geologic provinces dominate Guam and are largely
responsible for the resulting soil types found. Except for several
volcanic outcrops, the northern half of the igsland is basically an
elevated limestone plateau endowed with porous rock soils and
rich variety of mixed broad-leaved evergreens. In contrast, the
southern half is largely comprised of denuded hills dominated by
savanna grassland (slopes and ridges) and scattered woodlands
and wet volcanic ravine forest laced with streams. Soil profiles in
the south are also generally better than in the north for growing
fruits and vegetables.

3. Population and Economy

Guam’s young (median age below 16 years) multicultural
population of nearly 100,000 is concentrated at the central and
northern parts of the island. The Guamanian of today is
American, but with ethnic ties that include American, Asian South
Seas, and European influences, The native Chamorro language is
widely spoken, although practically everyone is fluent in English.



R-0001 RESEARCH ADMINISTRATION PROJECT

The Research Administration Project was established to
support an Agricultural Experiment Station at the University of
Guam for the purpose of conducting agricultural research and
other related areas in the Territory of Guam.

General administrative procedures included the following:
recruitment of an Associate Dean, a plant scientist, an en-
tomologist, a soil scientist, a biologist, a gardener (field
technician) and a secretary.

Identification of problem areas for planning the research
needs of the territory were made,

Although the acquisition of the land in Inarajan for the
Experiment Station was made in 197}, it was not until November
of 1975 that the ground breaking ceremony took place. It is an-
ticipg.é:ed that the facility will be occupied during the later part of
FY '76. .

Scientist employed by the AES were assigned originally to do
research on a problem already covered by an approved project.
Since then, the Cooperative State Research Service (CSRS) has
approved 6 research projects and a Regional Research Project.

The Guam AES acknowledges the work of Dr. E.V.Smith,
Auburn University Dean Emertius for all his assistance in setting
up the necessary mechanics needed for the Agricultural
Experiment Station.

Jéfv‘l- g, @W
MRS, LING DUENAS
Assistant Director



R-0004 IMPROVEMENT OF THE WATERMELON AND
EGGPLANT VARIETIES GROWN ON GUAM

INTRODUCTION

Eggplant is one of the important vegetable crops consumed on
Guam. It Is necessary to determine the adaptability and screen
varieties which may have economic potential and may be suitable
to grow under environmental condition of Guam. The objective of
this project was to screen varieties with higher yielding ability,
disease and insect resistance and better quality.

MATERIALS AND METHODS

Ten varieties of eggplant: Long Tom no. 4, Short Tom no. 1,
Kurume Long, Osaka Honnaga, Kitsuta Chunaga, Kisshin
Improved, Money Maker, Half Long Purple, Black Torpedo and B-
1 weresowed in Jiffy-7 pots and transplanted one month later tothe
field. A randomized block design with three replications was
used.Each replication consisted of a row 50 feet long with plants
space 4 feet between the row and 2 feet in the row.

RESULTS
Fruit

Variety Weight {Ib.) Width (in.) Length lin.) Yield {tons/a)
Long Tom no. 4 0.35 21 B.B 10.27
Short Tom no. 1 0.33 2.2 6.1 9.12
Kurume Long 0.41 1.9 9.8 7.81
Csaka Honnaga 0.51 2.2 8.5 8.80
Kitsuta Chunaga 0.36 2.2 6.2 9.88
Money Maker 0.36 2.2 6.0 8.36
Half Long Purple 0.37 2.1 6.9 8.98
Black Torpedo 0.50 2.2 8.9 11.56
B-1 0.33 1.7 9.5 9.45
Kisshin Improved 0.40 2.2 6.7 9.78

From the above table two types of eggplant had been observed
according to width and length of fruit: Long type-Long Tom no. 4,
Kurume Long, Osaka Chunaga, Black Torpedo and B-1; Oblong
type-Money Maker, Short Tom no.l, Kitsuta Chunaga,Half Long
Purple and Kisshin Improved.

In this trial the yielding ability of Long Tom no. 4 and Black
Torpedo was the two highest, Kitsuta Chunaga and Kisshin
Improved is the next highest, and Kurume Long was the lowest of
the ten varieties. Considering the yielding ability, appearance,
and texture Long Tom no. 4, Black Torpedo and B-1 might be the
more promising varieties.






South Pacific Commission, Seeds of the Chinese cabbage were
directly sowed in 10 feet five-row plot with 1 foot between rows and
1foot in the rows. A randomized complete block design with three
replications was used.

RESULTS
The results of experiment 1.
Variety Yield {tons/a) Bacteria! Soft Rot(%)
Tropicana 11.26 36
Saladeer 9.56 246
Wang Bok 10.38 0
Pe Tsai 9.71 0
Michihli 8.07 0

In this trial the yielding ability of Tropicana was the highest and
Michihli was the lowest of the five varieties. Wong Bok was the
next highest yielder. There were no significant differences bet-
ween the yields of Pe Tsai and Saladeer, The varieties of
Tropicana and Saladeer were proved to be highly susceptible to
disease of bacterial soft rot. However, Saladeer was less
susceptible to this disease than Tropicana.

A testing and tasting evaluation was conducted by our
Extension Home Economists. The results showed that Wong Bok
was rated the best quality of the five varieties in palatability and
appearance both raw and cooked. Saladeer, similar to Romaine
lettuce in appearance and texture was found to be very good raw
in tossed salad.

The results of experiment 2.

This experiment had found out most of these varieties
exhibiting good heading and some poor heading. The breakdown
into heading and non-heading varieties are shown as follows:

a.) Heading varieties: Tainung, Dark Leaf Late, Nagaoka test
8, Unknown Local, Summer Jew, Tropicana, Saladeer, Tropical
Pride, Chung Puh Late, Chung Puh Medium Early, AVRDC acc.
31 AVRDC acc. 114, AVRDC acc. 115, AVRDC acc. 126, AVRDC
acc, 140, AVRDC acc. 161, AVRDC acc. 162, AVRDC acc. 163,
AVRDC acc. 167, and AVRDC acc. 176,

b.) Non-heading varieties: Michihli, Wong Bok, and W.R. 60.






R-0010 COCONUT CRAB

The coconut crab project was initiated to investigate the biology
and feasibility of culture of the coconut crab Birgus latro. The
choice of this organism was based primarily on its high
marketability of Guam, there being little known of its ease of
cultivation’

The coconut crab is virtually unique among potentially cultured
animals in that it spends its early life in the sea and its juvenile
and adult life on land. Considering the probable difficulty in
rearing the aquatic larval states, it was felt that the most
potentially productive approach would be to concentrate on the
terrestrial stages. The goal, then, for developing a scheme for
cultivation of the coconut crab would be to find methods for collec-
ting large numbers of juveniles, and holding and feeding them
until they grow to a marketable size.

Specific research goals were as follows:

1.) To find methods for collecting large numbers of juveniles,

2.) To develop holding techniques for juveniles and adult crabs,

3.) To test various types of foods to determine which are most
effective in promoting growth,

4,) To measure natural rates of growth in wild crabs to deter-
mine if growth in the laboratory is an improvement over that in
nature, and

5.) To assess natural rates of recruitment to the coconut crab
populations; that is, what is the rate of addition of new juveniles to
the populations of terrestrial coconut crabs on Guam?

As there has been no previous work on any of these specific
problems, our research on this project has had to start essentially
from scratch,

Juvenile Abundance

It was known from the work of Ernst Reese of the Hawaii
Institute of Marine Biology that junvenile coconut crabs (in the
glaucothoe stage) come onto land wearing a small snail shell and
are almost identical to their close relatives the terrestrial hermit
crabs of the genus Coenobita (Birgus latro and the hermit crabs of
the genus Coenobita belong to the same Tamily, the Coenobitidae,
and the coconut crab presumably evolved from a Coenobita-type
ancestor which carried a snail shell throughout its life).
Throughout 1975 collections of very small shell-bearing coenobitid
crabs were made and although hundreds were examined
microscopically, all could be referred to one of the four species of
Coenobita that live on Guam. No small shell-bearing coconut
crabs were found. This indicates either that very few young
coconut crabs are recruiting to Guam’s natural populations or that
those that are recruiting very quickly adopt a cryptic, perhaps
underground, existence until they grow to a greater size.
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Holding and Feeding

Previous work by Gene Helfman (MS thesis, Department of
Zoology, University of Hawaii) and others indicated that coconut
crabs are very aggressive and that it is inadvisable to keep more
than one of them in a single container of limited size. Accordingly,
experimental crabs have been kept individually in plastic, glass,
or wood terraria with soil or sand as a substrate, Initial feeding
experiments involved a comparison of the following four diets:
(1)vegetables,(2)coconut and vegetables (3)African land snails and
vegetables, and (4) commercially prepared dried pet food and
vegetables. The crabs appeared to feed well on the vegetables,
coconut, and snails, but not on the dried pet food. The pet food,
coconut, and the snails {once they had been crushed and killed by
the crabs) attracted ants and it became necessary to isolate each
terrarium in pans of water, Although feeding appeared to be good
with several of the foods, molting was very infrequent and growth
per molt was negligible. For reasons not yet clear, molting rates
have declined over the course of the year. The lack of growth
of the crabs precluded any comparison of the relative values of
the various foods. The low molting and growth rates may be
normal for coconut crabs; nothing is yet known of their rates of
molting and growth in the field. However, it may be that
the small enclosed containers are so different from their natural
environment that the normal habits of the crabs have changed.
Another possibility is that the constant disturbance of the crabs
when they are fed and given water, and when excess food is
removed, may be inhibiting their normal meolting rhythms,
Thirdly, it may be that growth during molt is negligible due to
inadequate water supply, as marine crabs grow by absorbing
large amounts of water during their molting period when their
bodies are soft. Of course coconut crabs in the wild probably donot
have access to much water when they are molting, but they may
also grow slowly,

Two avenues are presently being investigated to solve these
problems, A large (20’ x 20’) enclosure has been constructed in an
area of more or less natural vegetation behind the University of
Guam Marine Laboratory. This should be large enough for
several crabs to occupy without being forced into aggressive
confrontation with one another, At the present time completion of
the pen is pending acquisition of some materials. Anexperimental
container has been built which is designed to hold crabs in-
dividually, but it is provided with a flow-through water system
which allows the crabs access to as much water as they want.
Further modifications on this are being made and if it looks
potentially successful, several of these will be constructed.

Natural Rates of Molting and Growth

Growth in the wild can be measured by measuring and marking
an animal and then catching the animal at some later date and
measuring it to find out how much it has grown over that time
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Natural Rates of Recruitment

Qur inability to find very small shell-bearing coconut crabs
(described above)stronglysuggeststhat recruitment is very lowon
Guam. Further evidence to support this has come from ob-
servation, on the egg hatching behavior of terrestrial Coenobita
hermit crabs. In these crabs, the females bring the eggs down to
the ocean where they hatch upon contact with sea water.
QObservations to date indicate that this hatching is a highly rhyth-
mic phenomenon, occurring almost exclusively during the hours
of high tide, at night, during the period of the new moon
(publication on these observations is forthcoming once
verification can be accomplished; a search of the literature has
failed to show any previous publication dealing with this
phenomenon). Coconut crabs may show this same periodicity in
egg hatching as almost every female crab observedon the islands
of Asuncion and Guguan,in the northern Marianas, was carrying
eggs or had just released eggs, and were on or close to the beach,
The period of time when these observations were made was
during the time of the new moon, However, on Guam, although
thousands of Coenobita females laying eggs have been observed
not a single coconut crab has been seen doing this during our
observations, Thus, it appears that the number of larval coconut
crabs being produced on Guam is small,

Female Coconut
Crab with eggs







R-0011 INITIAL SOIL FERTILITY SURVEY OF GUAM
AGRICULTURAL SOILS.

Previous studies on Guam soils have been mainly along the
lines of geology, genesis, and classification, Although agriculture
has long been practiced in Guam, no research has ever been
conducted on soils for betterment of plant growth,

Guam is well within the belt of tropical soils, and although the
soil forming processes are predominantly lateritic, thé Island has
no significant areas of true laterite soil {ground-water laterite).
Regosols, lithosols, latosols, and lithosolic latosols are the great
soils groups most extensively represented in Guam.

Lateritic soils in Guam are found in two characteristic modes of
occurrence, first as patchy remnants of red friable soil on
weathered volcanic rocks chiefly in the Southern half of the
Island, and second, as thin red soil on scattered pockets of
depressions on limestones, chiefly in the north plateau.

For any agricultural endeavor, the availability of water is of
paramount importance. The hydrology of Guam presents an in-
teresting contrast between limestone and volcanic areas. In
northern Guam, rainfall infiHrates so rapidly that there is almost
no run-off, and perennial stream systems have no opportunity to
develop. Volcanic rocks in southern Guam have relatively low
permeability and resulting in a surface deeply channeled by
numerous streams and eroded into peaks, knobs, ridges, and
basins due to rainfall run-off,

With this background of tremendous diversity of soils, at a time
when the Government of Guam's official policy is to promote
agriculture as a fundamental economic activity, the soils arm of
the Guam Agricultural Experiment Station started out in
1975.

Before any meaningful research work can be done on soils, a
good chemistry laboratory has first to be established. Starting
from scratch, an operational soils research and testing laboratory
was realized by November. Among the sophisticated equipment

The AES Soil Research and Testing Laboratory has a Ferkin- bimer J05H
Atomic Absorption Spectrophotometer (shown here with Chemist Joe Cruz),
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