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"The important thing is
not to stop questioning."”
-Albert Einstein

MISSION

Excellence in research in support of the
land grant mission of discovery, learning
and engagement. We excel in the areas of
tropical agriculture, environmental and
life sciences.
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Lce S Yudin, Ph.D,

Greetings!  [t's been a great year for the Western Pacific Tropical Rescarch Center. 1 believe as you read
through our impact report you also will realize how important our current rescarch activitics are to the
stakcholders we senve locally, regionally and internationally,  This year we have highlighted some very key
projects that we belicve demonstmte our commitment to the diversc communities we serve.  Our faculty
conuntcs to make cvery cffort 1o secure granis that can be wsed to target important issucs including the
continuous onslaught of invisive species that reach our fragile islind’s ccosystem. Guam and its neighboring
islands in Micronesia are the front doors 10 many invasive pests that reach our shores from abroad. 1fwe don’t
try to reduce their numbers from within our shores then the potential of these pests moving into Hawaii or the
US mainland is highly possible.

The small number of rescarch faculty employed within the College of Natural and Applied Sciences places
a great deal of pressure on these men and women as they confront the agricultural and cavironmental
challenges in the region. This impact report demonstrates who we arc and what we have accomplished, 1
personally want to thank all the contributing rescarchers at the Western Pacific Tropical Rescarch Center for
another strong year of both applicd and basic rescarch activitics.

Lee 8. Yudin, Ph.D.

University of Guam, CNAS
Dean/Director

Western Pacific Tropical Research Center

Research for Guam's Future

With the beginning ol the new century, sicress-the-board chianges in agriculiure research
have been speciacular. New research needs provide major challenges and major
oppartunities lor the Western Pacific Tropical Research Center. The population of Guam is
about to expand with the nawral emvironment being subjected to even mare cansirmins
Food <afety, invasive species, as well as an increase in cargo entering our alr and sea poris all Greg Wiccko, Ph.D.
lead to concerns for the naturad environment.

WETRC scientists see a great need for hasic discoveries, innoantions and novel applications in plant health and
sustainability of the natueal environment. Multidisciplinary challenges motivate ws 1o uddress important issues
through collaboration with other nniversities, federal agencies and privale componies. In 2007 we added 2 new
research program focusung an the mpidly developing aquaculiire market. Rising enengy costs have stinntlated more
interest in our bio-fuels research,

Addressing challenges to Gusnm's agniculture and food ndustries as well g the island’s namral resourees 13 the
primary function of WFTRC. As a landqvant mstitntion of higher leaming, we also combine discosveries, innovatons
and research applications with snxdent trining. We have dedicated researchers il educators, we address and resolve
imporant issues and we will alwinvs strive lor excellence. We continuously ask questions and try 1o {ind answers, we
also ask lor the support, commitment and engagement of our stakeholderc

Greg Wiecko, Ph.D.

University of Guam, CNAS

Assockte Dean/Director

Western Pacific Tropical Research Cenier
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"Aelull beetles bore
deefr into the
crouwns of coconuls
and other palins
lo feed on sap).”

Tumon
Palms

Under
Attack

Saving Tumon palms one coconut tree at a time is a tall order, bat researchers from the University of Guam
have joined forces with the Guam Department of Agriculiure, local bundscapers, the Guam Visitor's Burean, and
concerned citizens 1o stop the atticks on Tumon coconut trees, Everynne on Guam should be concerned about
the invasion of the cocomu rhinoceros beedle (CRB), Oncles Minoceros, as its vomcious appetite puis the
quintessential symbol of the ropics, enconur patins, in jeopandy.

Aduli cocunng thimwenn beetle being
renunved from Temaon coconu tree,

The infestution of CRB in Tumon was discosered in mid September: The beete was idenufied by Dy Aubrey
Moore, an entomologist and rescancher with WPTRC, who then ongnized o delimiting survey 1o ascenain the
extent of the infestation, This survey indicates that the infestation is limited to Tumon Bay and Faifai Beach, an
area of approximately 100D acres. Given the size and extent of the infestation, it is estimated that this major
pest of coconuis and other palins arrived on Guam onc to two yeass ago.

The female coconut rhinoceros beetle burrows into rotting stumps, standing palms and decaying vegetation
1o lay her eggs. The ol life eyde is completed in 3 1o 9 months allowing for more than one generiation per
vear Relatively few pupae and adulis have been collected to date. However, the population density of grubs
feeding in rotting coconut logs and stumps is very high. As many as 140 grabs bave been extracted from a one
meter section of decaying coconut log, Most grubs are currently in the third and final lanval siage.  These will
pupate and emerge a5 adults by the new year and are expecied 10 cause massive damiage to palms within the
infested area, Dr, Moore expliins why an immediate response is necessary, "Adult beetles bore deep into the
crowns of coconuts and other palins to feed on sap, Trees are killed when beetles bore through the growing tip.
providing breeding sites for fumire generations.  Despite the low number of CRB adules collected 1o dite,
mortality of voung palms from feeding damage has already been olsenved.”

Dr. Moore has plaved and integral pant in educating the community and community leaders as to the severity
of the sinuation. He states, "This is a very read threat o Guinn'’s economy and ecology. Without immediate action
1o suppress and contain the infostation, massive mornality of coltivited and wild palms is expected”  The
Government of Guam has responded quickly, The Depariment of Agriculture issued a quarantine order for the
village of Tumon on October 5th, making it illegal to tansport any palms. detrims that could harbor the pest, or
the beetle itsell from the area under quauantine. On October 251h, Governor of Guam, Felix Camacho, signed
an emergency declarsion concerning the CRB inlestation.  {(continue next page)

(&1



IMPACT 2007

Tumon
Palms
Under
Attack

{continucd)

In order to avert massive
deomage to fralms within the
infested areq in Tumon
and risk of dispersal to
other parts of Guam, it is
imperative that the
eradication projecl is
y g frnded and launched
9 § withoul further delay. "

Rhinoceros beetle gmbs found in
dletaying coconut tree,

When the CRB invaded Palau stanting in 1942, coconut palims were completely eradicated from some istands and
overall tree mortality was about 30%. Guam is primed for a huge outhreak of CRB as there are many standing and
fallen coconut logs resulting from gyphoon damage which miw be used as lanal breeding sites.  In adkdition,
vertehrate insectivores capable of preying on CRB grubs and adulis have been decimated by another invasive species
on Guam, the brown tree snake. During the predicied CRB outhreak it is expected that many, if not most. palm
trces on Guam will be anacked and killed. In addition, adulis will be numerous and risk of accidental tansport 10
ather islands in Micronesia, Hawaii, and heyond will be high.

CRB infestations can be contined, suppressed and emdicated by removing larval breeding sites and mass
trapping adulis. CRB was cxtenminated from the 36 k2 of Niuatoputapu Island, between Samoa and Tonga using
these methods.  However, mass impping conpled with sanitation during 1971 through 1974 failed 10 erndicite CRR
on o istands in Fiji. The emdication atempt was abandoned when it was determined that there was "a low but
persistent population which could not be tapped.” According 10 Bedford 1980, "It appearcd that possible resulis
from the indefinite continuation of the tnal were no longer commensurate with the costs.”

During the past decade. lures comaining a synthetic agpregation pheromone, cthyl dmethviocuanote, which
attructs both sexes of adult CRB, huve become commerciatly avaikible. These lures are 10 times more atiractive than
cthyl chrysanthemumate which was used in the failed Fijian nuss trapping program. “Traps baited with these lures
can be wsed lor detection, monitozing and population suppression.

Dr. Moore has developed s CRB eradication plan for Guam and funding requests have been submiuetd w federal
agencies, the Government of Guam and nongovernmenial onganizations. Funds from several sources have been
idemtified including a $250,000 grant from USDA-APHIS. The plan has two components: sanitation of potential
breeding sites to remove immature beetles, and mass impping with pheromone traps to remove adults, Given that
most CRB currently observed are in the final lanal siage, the next wave of adults is expected to emerge in early
Januarv,

Dr. Moore's major role in the cradication project will be running the trapping program for adult beetles. His
team is currently in the process of manufaciuring and deploying the more than 1,000 iraps necessary for the project.
Hc warns, "In order to avert massive damage o palms within the infested aren in Tumon and risk of dispersal 1o
other pans of Guam, it is imperative that the erdicuion project is funded and launched without further delin.”
WIFTRC scicntists like Aubrey Moore working together with local and federal agencies continue to make a dilference
on Guam and the impact of their work is deep and tall il you're a coconut iree.

For more information contact:
Dr. Aubrey Moore at 7552086
Or cmail at amoore®@guam.nog.eh,




IMPACT 2007

Advances

in Cycad
Biochemistry
Research

Pholos. Thomas Maite:

Conrenttabons of stend glsconides decline us

Youigg exead sevid i s s e contaln higher
concemrtions ol et glucosde o, v sevds xge,  These booseunaohi] seeds ane
21 e apgropaste stagge lor prepanieg oear

The Guam eyead has been the foons of a long history of sced chemmry research because of the probibie
ingestion of toains within these seeds when they hine been consumed on Guamn as flour, Upon reviewing this
liwere, WPTRC wientia De Thomis Marler imsted the absence of any publicaiions thie sddress the inflience of
plant and ccological Lictor on sced chomairy, To tackle this vacunm, he has partnered with nenroswiennast Dy
Christopher Shaw at the Univensity of Bratish Colimnbin in Vincouver, Curnda to study o group of stend glucosiles
that have ehated nettrodegenemtion in monse hehavioral models,

The rescarch parmenhip was established with i 2005 commentany itnd review of the rebevant litermure, This
artiche discussedd some of the plant and babita factors that hine been ignored during the historical studies on seed
chemistey of Guasm's evead plants, Thear research then set out to loak at some of these Tactons indmadually.

One hothervome isaie abawt the ovead swed chemisty literatiie was the failure to document seed age in the
methoeds, To expose the severity of this ovemsight, the scientists detenmined concentrtion ol the steny] glucomides in
Cuam oyead seds treen 2 months 10 more than 3 months in age. The reailis were secently published in the
journatl Functional Plant Bislogy, and sovealed that the voungest secds contamed the greatest concentrtion, and the
content of these chemicals dedined with seed age. This research continuex] by studying the changes in seed
chemistry when seede are stored after remosal from the plant. The rtionale bebind this sindy was than Guan’s
frequent tvphoons case abrcision of ovrad sweedds, and these seedds remain on the forest Hloor for many months
hetore germination accurs, The resubts of this study, recently pubdlished in the jounal HonSrienes, wevealed that up
ty Il months of seed starage bad no influcnce on concentrtion of the stend glucosides, The imphciion is thin
seeds hanvested fiom the forest floor for production of lour min have contained greater amounts of these
neurataxins than seeds harvested directly from the plats,

Thew research has sulwequently been expanded o inclade the mfluence of hahict on expression of these cvead
chemicals, The resulis of this fint habuiatdevel siuedy, published in the jowrmal Micuresica, reveabed that plants in
lioral habits with rebatively fewer anailable resounces procduced seeds with higher concentrations of the steryd
gluconidoes,

The reacarch is ongoing, and s proving of critical importance for filhing a void in the literure, and also for
clarilving aspects of past wesearch thin naw have led 1o ambigaines i interpretatons, Whether or not the ink
between cveud 1oxin consumption and neurodegenentive discaws on Guam is ever proven, this WETRC resenrch is
a valuable contmbution to the tield of chenical eeology.

Further Reading:

Farnetional Mant Dindogry S3R5T-802. SNHIG
HastSerrnce BEG20-0U4R, 2007,

Meeranevica 30207314, 07,
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"Guam's
exeads are the

g only native
E gymnosperms

in the region”

Plant
Biomechanics
Being Studied

in WPTRC

Lrvsnangy eyl sirmis prichie exoroirie grosth ms the
berwmrt shibe o sl beassdisgg sicom. They spuite il abiled
grmih s prodabog estm viscubr ars (seangedan that)
arbems chve yrastrgend Vi ibar oy Bember,

Allometric relationships have been studied for many woody plant species, but these relationships for arborescent
species that prodiece pachycanlis stenrs binve net received much attention, Pachycuelis plants produce stemis that are,
thick at the tip, and are linlebranched. Guam is home 0 wo common plant groups that produce pachycaulis
stems, papayas and cycads. WE'TRC scientist Dr. Thomas Marler has partnered with Dr Karl Niklas at Comell
Univenity inn Tthics, New York and with Dr. Jack Fisher at Fairchild Tropical Botanic Garden in Meunt, Florida for
the pioneering studies.

The initial study on Guam's papaya, recently published in the Ameriean fournal of Bolany, detenmined the
influence of domestication un allemetrie relatons of this importam spedes. The sudy confinned thae coltivated
plants were shorter and thinner than wild plants on average. and that the height to firt flowening was much
teduced in culihvared plints. These findings were expected, since condensed suure i desirable and breeding
programs have sclected for these trits. The results also revealed that the sealing exponent for height versus basal
stem diameter was reduced by domestication and the sigm slendermess ruio exhibited o major shift in development
when female plants began 10 fower.

The initial stady conducted with Guam's cyauds focused on how the soft-wooded pachveaulis cvcud stem reacis
o a herzontsl onentation. These growth reactions, which e important for the mamtenance of plant stature, hine
been extensively studied in other plant groups, including other gymnosperms. Guam’s cveads are the only naive
gymnosperms in the region, Woody gymnospenn speciex genenile reiaction tisue on the lower side of i leaning
stem that includes production of cells with altered shape and struciure. The results of the Guam study, recently
published in the International Assoriation of Wood Anaiemists Journal, revealed a drmmatic eccentric growth reaction,
which inchuled successive new ares of cimlsial tssie and resuliing viscular tssue on the lower half of the leaning
stem. However, all of the cells were tvpical cells that were devoid of any alterations in shape or structure. The resulis
indicaite cvoads do not conform to the type of developmental reaction that is typical of woody gymnospern species,

Allomctric relations of maximum size individuals for a long list of species was wsed 10 compire groups of plam
tvpes, in attemnpis 10 better understand how cycads compare as a group 10 other taxonomic or functional plant
groups. The study inchuded wwo ather pachyeaulis groups, palms and eaeti. The work was recently published in the
Annals of Botany, and revealed that the scaling exponent and allometric constant were unique for each spes
group,

This work establishes the need for continued study of the allometry and hiomechanics of pachyeanlis plamts, For
example, mechanical stimulation from mild winds is important for strengthening the stems of woody tree species,
but has not been studied for pachveaulis species. The ongoing WPTRC rexearch may improve our undentanding of
how Guam’s cycads are so effective in withstanding typhoon foree winds.

Further Reading:

Amesien fowrnal of Botnny 94:990- 1002, 2007,
Annals of Botany 97:79-83, 20006,

TAWA Journal 27:377-382. 2006,



Sustainable
Aquaculture:
Dr. Gong's
Passion

“Nhrimp disease
olineaks
remain the mosi
profownd thyeat
o this
Jast gnowing

industry...”

Photo couttesy of USDA.

Penesrny vaaunamed is an ImperLant shnmp n

Or Hu Gorg UOG's apcnlture production.
QD0 AT rEteIT.

[sdated in the western Pacifie, vet within lonrhour flight tme 10 major Asian cities, the center of world
aquaculture production and mijor seafoud narkets, Guam has unigue geographic sdvantages and great potential in
plaving a more significant role in aquaculire locally, regionally and even globally. The University of Guam (UOG),
through the Guam Aquaculture Development and Training Center (GADTC), is striving to expand applied research
1o support aquisculiure development in Geaon amd the vegion, In Febiary 2007, D Hul Gong becsine the first
aquactthure research faculty to be higed by the Univeraitv. Dr. Gong's background is in aquaceliure nuintion,
mulecular biology and health mavagement, and her long-range plans include conducting applied research in
aquactliure species, initially fuctning on health management, and nutntion and genetics studies in shrimp,

Carcful assessment has been condueted for revitalizing GADTC for the production, maintenance, and
distribution of specific pathogen fiee (SPF) shrimp stocks worldwide and for sustining a viable regional shrmp
aquaculture industiy. Dy Gong his been warkinmg with the wam at GADTC in taking several entical initiatives, which
include implementing biosecurity protocol and a sowtine health swiveillinee program, and obtaining genencally
wunproved SPE stocks that hine the greatest genenc divensitv in the indusiry.

Shrimp disease outhreaks remain the ost profound threat ta this Bt growing indwsuy, and the potential for
pathogenic agents 1o be tansitied sapudly intesscontineniadly thiough the ndoaimmmative movement of shaimp
and other corriens s high There ate seanly reports on G of sheamp Linmess importing post-Livae shvanp from
diseine-prone aveas, without following proper quarantine procedures and with no sunveillance monitoting progrun
in place. Vicul vuthreaks canse cconumic losses fur individual Gums, but thes albo pose o thicat to the shomp
indintry blind wide, With her extensive expetience in health sanagement and through continnons research effors
in optimizing culture teehnigques, D Gony and GADTC e potsed 1o help local shrimp farmens and government
agencies in developing comprebiensive health management practices in Guam and the Commaonwealth of the
Nothern Martanas hlsul This will protect the local and regionad shimp indusiy from disease outhreaks, estatdish
high health status, boost seli=ufticient expansion, and pramaote sy sistainable shrimp induasarn.

Anaother important atea of interest for D Goug is the develupment of a Peraens vannames strain that can grow
well with i lowsprotemn diet and atilize plant protem elficiemly, Shump feed s one of the most expensive prixluction
ants, accounting for 6080F of total cost, and protein is one ol the most expensive components of shrimp leed.
Modern aquaculture has been enticized for increasing the pressute on marine iesoutees for we as feed. Optunzing
dict formulation to improve production performance, maximize efficiency of autnent uilization, educe feed cost
and minimize putriean loads in eMuents, ane coucial chiadlenges for sustinalde agquacuttine. The significiutce of Dr.
Canmg's futnre 1eseireh will be to impoove dictary protein efficieney amd reduce feed cost throngh genetic selection,
which vould contribute to cost-effective, eovivonment-drendly and sustainable shrmp aguacoliuee in the region.
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"The indigenous
Plants and animals
on smeall islands Like

Guam azve highly

susceplible to
iuvastue species”

Phota: G V.P. Reddy

Biusisra borer trup redevigned by D Redhly,

O Rocdy Zedww Oz, Ray Gamatactan

Bialogical control of invasive species is an earth friendly way of protecting erops from harmful insects and weeds,
Dr. GV'P, Reddy and his team at WPTRC have been successfully using integrated pest management ([PM) methods
to keep Guam green and the island's local food supply flourishing. Using semiochemical-based control method
means, Dr. Reddy’s resesuch has been instrumental in reducing the population of invinive insects on Guam such as
the sugar cine weevil, Rhabdoscelus obsererns (Coleopiera: Curculionidac), the banana bover, Cosmapolites sovdidis
(Coleoptera: Curculionidae) and the adult froitpiercing moth, Exdonma (fullonia) phatonia (Lepidoptena:
Nactuidae).

Dr. Reddy developed a semiochemicalliased conirol method in Guam for the New Guines sugarcane weenil,
which not only attacks sugarcane bat abwo attacks palms and omamental plants. Bucket traps were used 10 monitor
trends in sugarcane weevil borer populations throughout the istand during canegrowing seasons. The trapping
method hud 2 grem impact on the borer populations, resulting in 2 dramatic decrease for maost of the sites. This
work his been published in the fournal of Applied Entomology and Micronesica.

Dr. Reddy's team also evailuated variows trap designs for capturing the anina borver, Cosmapalites sordidies. Recent
findings indicate that ground traps siguificanily caught more weevils than the mmp traps developed by ChemTica
Company from Costs Ricu and the stendand pitfall imp. Further findings indicued 1hat the tap size of 40 x 25 om
cght significantly more weevils than the other sizes. The trap eolor also influenced the trap catches. These trap
experiments are ongoing and once the experiments are completed, Dr. Redidy will apply for i patent for the more
efficient trup design that be developed. Locil Girmers are grateful o be part of this rescarch and are very happy to
e fewer weesils in their banana ficlds.

Insects are not only seen s pests to enudicate, but they can also be the biocontral agent in controlling other
imandve species, D Reddy sod his teun luve been ining insects in their work on the biologicd contrnl of invasive
weeds, focusing on the comtrol of ivy gourd, Cocernia grandis (Cucurbitaccie) and Siam weed, Chromolaena odorata
(Asteraceac) amd the giant sensitive plant, Mimasa diplotricha (Fubaceace),

The ivy gound vine, Coccinia grandis (Violales: Cucurbitacene), is a perennial vine and occupies over 200 ucres in
different party of Guan, 60 acres in Rota and almost ane third of the land area of Saipan. A biological control
program his been initiated in Guam, Saipan, and Rota following the sucoes achicved in Hawaii by introducing the
vagural enemies, Agthopeus cocciniae {Coleoptera: Curculionidae), Aeythopeus durkhartorum (Coleoptern:
Curculionitkie) and Mrittia oedipns (Lepidopteri: Sesiickic).  Arythopreus cocciniae caunes defoliation of C. gmndis by
the linal mining of the leaves, A. burkhartoriem larvae cawse stem and petiole galling, while caterpillars of M. ondifres
begin feeding in young shoots, boring down through the larger stems and into the root, eventually killing the vine.
Dr. Reddy's 1eam was able to conduct bost specificity tests in the Western Pacific Biocontrol Quarantine Laboratory
(WPBQL) at the University of Guam and successflly oluained the release permits for all the three agenix
Accordingly, all these agents have boen released in Guam and Sauipan and established, They expect that all three
agents will remarkably reduce the vy gound population throughout the Markinas,

The giant sensitive weed Minnsa diplotnicha C. Wnght ex Samnalle (Fabacce) is a seriows weed in vacant lots,
roaudsides, and crop lands. It bas invaded most of the islands in Micronesia and South Pacific. Scientists from
Austrulin have dane exploratory work in South America and identified 2 natural encmy Hetaopsylla spnidesa
{Hemipteny: Pallidae), Dr. Reddy has obtained the permit from USDA to import this natural enemy from Pohnpei,
Further, the request for the permit for its fickl release ts in review and is expected to be obtained soon,

Inscets eating insects, insecty eating pluts, planis dependent on insecty for pollination: the delicie balwnece of
nature, The indigenous plants and animals on small islands like Guam arc highly suscoptible 1o masive spedies.
Thraugh their work, Dr. Reddy and his team give nature a little boost in trying to keep a healthy balance on Guam

and the region, Research for Guaun'y future is conducted daily by WPTRC scientisty, m
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Roble Ir The seimimute amonnt of bmos for befopaen, which
will be stosvd ev/end sevved af eutdeors/rosm trmperaiare jor
svore Bhan 2 heters. {onsumen ren winl awy ene of thive faind
meemmendulions o pupar chickes, beef, snwp end fish
Bviagaws, To &ill pathogyms in vmr mewd, chicken shen bl be condad
te an islornal traperatusr &8 J63'F wnd bevf or vhrimp shodd B
Mawrhad im bileng rater for 132 miwntn,

Reccermmendation Kolaguon®

Ensuring SS=_

Kelaguen SRSl | = = .. o (=
Safety for " GRS | e—=Tere o
Consumers .. = N sens S0 M N

Participant preparing beef dvguen e can b st 0 omeearnatiaen, . P At
at Safe Aefagwen Preparation warkshop. it baxded on fe bt poader “Yeurs Lamen Flavernd Powdsr” fom

Yarch Tradeg Co. Lit, Japan

WPTRC Food Scientist, Dr. Jian Yang and his research assistant Dolores Lee have been conducting research on
kelagnen, a local delicacy and fiesa favorite. Aalaguen is 3 unique, delicious and nutritious food prepared by mixing
meat with lemon, onions, peppers, coconut and salt. Chicken, beef, shrimp and fish &lagwen are commonly
consumed with rice or tonilla as an appelizer or a nnin dish at home. Kefaguen is one of the most popular dishes at
partics or fiestas and is frequently served outdonss without tempemture control for hours. Kelaguen is afien
prepared with mw or undercooked meat because the freshness, tendemess and delicious taste are essential
attnbuites of defargruen’s sensory quality. Unforimanely, bdfrgaien is one of the leading canses of fuodborne illness on
Guam. During the last two decades, an average of 40 fondbome ilinesses per year associated with kelaguen has
been reported to the Guam Department of Public Health and Social Services. Including unreported enses, the
estimated foodborne illness from kelaguen is above 1000 cases per year and its economic cost can be $500,000 10 5
miilion.

The sunvival of foodborne pathogens in meat during preparation and the pathogen growth while sening
kelaguen in a tropical environment without time control are the major causes of foodborne illnes, To prevent
foodborne illness from knaguen, the pathogens in the meat must be reduced 10 a safe level and the growth of
pathogens must be controlled.

To prevent pathogen growth, rescarchers determined the pH of beel, chicken, shritmp and fish kdagwen and
identified the minimunn amount of lemon needed for daguen 10 be served at parties or fiestis outdoors without
temperature or time control for sifery. Instead of using rmw or undercooked meat for kdaguen, recommendations
for the minimum blanching time needed 10 kill pathogens in beel and shirimp were made. Rescarchers also
investigated the minimum amount of time that beef must he marinated in fresh lemon juice to reduce pathogens
to a safe fevel. In addition, consumer food handling knowledge, behaviors and auitudes toward kdaguen were
evalisted to ensure cffective belaguen safety educition.

Based on research results, "Safe: Kelaguen Preparation” workshops have been conducted for general consumers
including Aeaguen retailers and vendors, school cafeteria employvees, and food safety educators in the community.
Food safety principles, critical contra] points, and recommended recipes for kdagaren were aught s guidelines to
reduce the nisk of foodbormne illness. In workshops. panticipants not only gained food safery knowledge but also lefi
with the intention of applying the food safety principles and recommendations 1oward their Aelaguen prepamtion.
Workshop patticipants were very meceptive o recommendations for the amount of lemon and/or Hanching time
needed (o prepare the meat used in kdaguen. "We will continue educating the public in kelaguen fool safety
procedures to decrease the incidences of foodborne illness on Guam,” Savs Dr. Yang, WPTRC scientists like Dr.
Yang work hard at and making cating on Guiam more fun, nutritions and safe.
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" there are
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different

species of ants
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The Ants

Go
Marching

- In

Photo courtasy of USDA

Piinful Misiers eesuliing from
fire ant hites,

Researchers at the Western Pacific Tropical Rescarch Center were instrimental in eollecting. identifying and
cuordinating ersdication af an ant genus newly inroduced 10 Giam.  Thee uamp ants entered Guam like most
tourists, through the airport, but they never intended 10 retum home, Workers from the genus Lepisiota franenfeldi
were found near stored cargo containers at the Wonpat Internationil Airpont and were treated and hopetully
enadicated in April with the asastance of UOG emomologius Dre. Ross Miller and Aubeey Moore. Dr. Miller states,
"We verified the type of ant with scientists at the Secretarat of the Pacific Community and at the California Academy
of Scicnces. Then worked out that it most likely arrived on G from Asia.” A common way for ants to amive on
island is in cargo conuiners, through shipments of omamenial planis or in houschokl goods from places where the
ants lave,

A survey of ants on Guam conducted by Dr. Miller revealed than there are about 36 difTerent specivs of ants on
Guam, Although the Chamorre word for ant is eadof, it is thought that most of the ants on Guam hive been
introduced o the ishind accidentally, One ant, Qdontomachns sisiflines by probably a native 10 Gisun and other
Micronesian islands, and is the ant that the word ordot likely refers to. [t has huge jaws and is a predator on termites
and other small insects. Although most people think of ants as a slight annovance at picnics, they can wreak hivoe
on the environment through thelr habit of cultivating plu pests like aphids o scale and by preving on native
animals,

Dr. Miller warns thae there b one kind of ant Guam especially needs to be on the lookout for, the litde fire ant,
Waswransia aumpunciata. He says, "This ant will change the quality of life on the island as we now know it if it ever
estiblishes on Guam.” The littde fire ant is known for its incredibly painful and long-lasting sting. It has been living
in New Caledonia for aver 30 years. People there can no longer ke 2 leisurely siroll through the jungle or down 1o
the beach because of their fear of getting stung by this minute but powerful ant. Not only does it have a painful
sting, Lut the tutle fire ant will alter the ecomystems it inhabits by killing lizirds and many of the other small animals
that inhabit Guam'’s forests and open arcas.

Gty needs to stay vigilant. I the little tire st ever entered the island, all neocsary steps 1o eradicate this highly
invasive species before it established would need to be taken, The little fire ant has been found in Hilo, Hawaii and
Cairns, Australia, and is also present in Florida. This is of concern to Guam as there is a direct flight from Guam o
Catrns, aned 2 substantial flow of cugo and people from Flordda and Hawail, Bstinds like Guam are particularly
vilneruble to invasive ants due 10 the low numbers of naturi encmics that would keep the invaders in check. We
can atl play a pant in keeping Guam healthy by not bringing in any plants, fruits or sceds without following all local
o itid quarantine procetdures,

WPTRC entomologisis work with creatures small in statnre, but the potential for environmental damage from
these tiny terror is greae.
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Dv. Mohammad Golabli wnrks to reduce
soil evenion from kxllands in southern Guam,

Water erasion iy the most severe form of degradation from the standpoints of buth soil resources and pollution.
Eroded sediment carries away valuable sol nutrients and poses @ serious threat 1o humans, resources, and
emvironments downstream, This tvpe of erosion is a seriows problem in Guam. The badlands of southesn Guam
are a prime example. Transport of sediment out of & bidland basin and into a new sedimentiary system promotes it
spectim of environmenial and ecological changes ranging from wetlands fornution and river mirbidity to coastal
mudification and habitat destruetion. The natural areas affected are integral pasts of both the quality of life for
residents and the viahility of the tourism industry, Both are severchy altered by unchecked badlands formation.

WPTRC soil scientist Dr. Mohammad Golabi has developed an integrated approach o control the accelerated
sl erosion il restoration of the land resources in southern Guam. In his research, he and his colleagues
evalited a varicty of options, including the effects of Vetiver Syscms on the watershed areas for controlling the
sedimentation and preventing water pollution downstream, hence protecting the coral reefs.

The badlinds of southern Guam are localed within the confines of several of Guam's most important
watenheds, inchuling the Ugum, Fena, and La Sa Fua watensheds. The origin of bidlands in southem Gaam is
related 1o annual wild and set fires, forest clearing, miliuy action, recreational vehicles, and grazing animals.
These badbinds are a sgnificant source of sediments in the La Sa Fui watesshed and are currently increxding in
number and size. The overall extent of the badlandy iy currently unknown, but their asociation with non-point
soarrce pollution from sanoff is certainly measurable at the mouth of and within the La Sa Fua River.

Other techniques that are more relevant to farming areas include cropping systems such as consermvatioa tllage
practices (no-tillage and reduced-tillage) and planting of sunn hemp (Crtalania juncea) in rotation with the maire
{or com, Zem mays) crop. They are intended 10 maintain surface cover between plantings, and the sunn hemp also
serves a8 green manure and isproves the quality of the soils under study. Plant cover intercepis and distipates the
energy of the rindrops before they stnke the sil, enabling the water to reach the soil surfice without damaging
it. Furthermore, the resulting buildup of plant stems, roots, and organic manter act to improve soil quality.

Although many sodl conservation technologies can be combined 1o reduce eroson ratex, reduced ullage
practice can play it key role in this effort by reducing il crosion, decrcasing weed pressure through maintenance
of surface mulch, and enhancing soll productivity through crop restdue and ongnic matter maintenance. The
principal method of contralling rapid witer runodl and the resuliing soil erosion in farm areas i 10 mantain
adequate vegetative cover on the sl serface atall times.

Dr, Golabl has designed an integrated approach 1o evaluate the effect of noill and other conservation tillage
prictices such as crop rotation with a leguminous plant fur organie nuter baild-up and residue nuagement for
sl rehabilitation and restorstion of the hadlands in southern Guam. (continue next page)
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The nurtillage praciices proved very effective as an erosioncontrol teelinique, as was indicated by the measured
infilration rutes that were compated with the uther experimental veausents (Fig 1), but the nodllige plos
produced lower crop vield and proved ineflicient in productiviv. These resulis reveal that, unless the no-tillage
techniques are adopted for long-term fanming, they will not be attractive o firmers for short-tern practices. A useful
compromise seemed to be the reduceddiliage treatmen, which not only produced bigher vield but also proved to be
somewhat effective in reducing the runoff, hence reducing water crosion from these severely eroded soils of
southem Guam, Comentional tillage siccompanied by rotation with sunn bemp (4 leguminous crop) also produced
higher yiclbs as well i reducing soil croslun. As @ resuly, in both cases sunn hemp has proved viduable as green
manure and its effective consequent contrdbution 1o soll organic maner

The 2005, 2006 and 2007 infiltration dai showed that the no-illage 1reatments were the most effective in
reducing runolf and therefore protecting the soil from erosion by water. Soil research leads to improvements in
planting techniques, which keeps farmery prosperous and Guam's irreplaceabie reefs thriving.
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Jim McConnell and Lauren Gutierrez are the authors of a colorful and comprehensive field guide 1o the weeds of
Guam. Color Atlas of Common Wends of Guam is a useful tood for landscapers, farmers, gandeners, and nature lovers.
Spiral bound to allow easy access to the information on the pages and panted on special watemroof paper, this guide
begs be aken into the fleld and wsed to sdentify anfiuniliy weeds,

The first step in weed management is proper identification of the oltending plant and the Colar Allns of Conunan
Wards of Guam, replete with Dr. McConneldl's exceptional photographs, nat only allows for easy identification, it also
introduces the process of successfuf weed control,

The weeds are divided into three cuegornies: Broadleaf, Vines, Sedges /Grasses and within each eategory the plans
are listed alphabetically by Genus, Each weed bs covered in two pages. The front of the page has a large photograph
of the plant with smaller photos of the weed at various siages of growth and a table listing the actentilte naune,
common name and origin. The back of the page includes a table with descriptions of vegewtive and floral
characteristio, propagaton information tt may be weful for controlling it and fogal subogens identified on
Giam, For the amateur botanist the appendices contain a glossiry of botanical terms and a collection of drawings of
plant parts to help in wndersanding the botanical werms, There 18 also a sectlon with photogriphs of herbssivm
specimens,

Color Atlas of Cammon Werds of Guam is vailible through the College of Nanwal and Applied Sciences, UOCG. To

purchase a copy of this book contict Doris Camacho at 7852100 or visit her at the Agriculture and Life Sciences
Building, UOG.

farmers,
gavdeners,

and nature Invers.
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