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A B O O S T FOR B A N A N A P R O D U C T I O N 

Situation 
Banana, the leading fruit 

crop in the Pacific islands, is a 
well-adapted subsistence 
crop in Micronesia typically 
grown in back yards for family 
consumption. Bananas are 
grown for commercial produc­
tion In Guam and Korsae. 
While Palau has no consoli­
dated area for banana pro­
duction, its maritime climate 
is ideal, rainfall is fairly uni­
form throughout the year and 
the area is outside the Pacific 
typhoon zone. 

Research and Education 

Grant 

Project Number: SW05-053 

Project Title: Research and 

Demonstration on Banana 

Production Technologies in 
Micronesia 

Project Coordinator: 

Aurora G. Del Rosario 

Research/Extension 

Specialist 

Palau Community College 

Cooperative Research 

and Extension 

P.O. Box 9 

Koror, Palau 96940 

(680) 488-4983/2746 

abaca2000@yahoo.com 

Producer Cooperators: 

Gina Rudimch 

Ngerbeselch, Airai 

Basilia Temael 

Elechui, Aimeliik 

SARE Grant: $83,992 

Badeldaob 
Island in Pa­
lau, the sec­
ond largest 
island in Mi­
cronesia, is 
near Guam, 
making it 
ideal for pro­
ducing ba­
nanas not 
only for local 
consumption 
by Palau resi­
dents and 
tourists, but Plants materials ready for the banana trials. 

also for export to Guam and 
its larger population and tour­
ist industry. 

Objectives 
1. Establish research and 

demonstration areas on 
producer farms to show­
case traditional and ap­
propriate technologies 
for small-scale banana 
production 

2. Assist and guide the 
farmers in appropriate 
cultural management 
practices, post-harvest 

Workers plant seedlings, grown 
in the greenhouse, below. 

mailto:iphilLip@comfsm.fm
http:///vsare.usu.edu
mailto:abaca2000@yahoo.com
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• profitable farms 
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technology and market­
ing strategy to ensure 
successful banana pro­
duction 

3. Set up an experiment on 
producer farms to deter­
mine nutrient require­
ments 

4. Produce a handbook on 
small-scale banana 
production in Palau 

5. Train farmers and exten­
sion agents on best 
management practices 
for banana production 

Actions 
Research and demonstra­

tion areas were established 
on farms of cooperators in 
Ngaremlengui, Airai and Me-
lekeok states in Palau. Soil 
samples from the farms were 
submitted to a laboratory for 
analysis, and each demon­
stration farm was divided into 
four sections to demonstrate 
the effects of nutrients on the 
growth of "lacatan" banana: 

• no manure and fertilizer 
(control) 

• manure and fertilizer at 
planting 

• manure and fertilizer 
every two months 

• manure every two 
months 

Tissue-cultured "lacatan" 
planting materials, all timed 
to grow at the same pace, 
were laid out at a distance of 
4 meters by 4 meters with 24-
28 plants per treatment. 

Results 
Early results of the project 

show: 

• Soils, based on test re-

Bananas are planted four meters apart in the field trials. 

Ripened bananas ready to eat. 

suits, are very low in 
phosphorus and potas­
sium. 

• Lacatan bananas fertil­
ized with manure and 
fertilizer at planting and 
every two months were 
significantly taller than 
those without fertilizer 
(control) and those 
with manure applied 
every two months. 

Work to be completed: 

• Produce a banana 
production brochure 

• Train producers and 
extension agents in 
banana production 
techniques 

Potential Benefits 
Although the banana 

production project has yet 
to be completed, it has the 
potential to produce these 
benefits: 

The farmers' active par­
ticipation in the demonstra 
tion project will give them 
hands-on experience and 
increase awareness, under­
standing and skills in appro­
priate cultural management 
practices. 

The appropriate production 
technologies will be docu­
mented in a handbook detail­
ing cultural practices, pest 
and disease control and cost 
and return analysis. The 
handbook will be distributed 
to farmers, extension agents. 

traditional leaders, govern­
ment officials and interested 
individuals in Micronesia and 
elsewhere. 

More farmers will be en­
couraged to produce ba­
nanas, with about 20 new 

A healthy hand of bananas ripens. 

acres of banana production 
expected. 

With a projected yield of 
13,114 pounds per acre, and 
at a current price of 70 cents 
a pound, gross income of 
$9,179.80 per acre could be 
possible. If new production of 
20 acres materializes, the 
potential gross income for 
farmers would be $183,596. 

http://wsare.usu.edu
http://www.sare.org
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B U I L D I N G AQUACULTURE CAPACITY 

Situation 

The aquaculture industries 
of Guam, American Samoa 
and the Commonwealth of the 
Northern Mariana Islands 
(CNM!) are expanding, each 
with more than 50,000 
pounds of production a year. 
All three areas import most of 
their seedstock from Hawaii 
and Asia, but such imports 
can create problems, like 
shrimp white spot disease 
introduced from imports to 
Guam, which shut down 
Guam's largest shrimp farm. 

Thailand faced a similar 
situation a decade earlier and 
has since developed cultural 
strategies that may be in-

Female tilapia with eggs in her mouth. 

structive to aquaculture in­
dustries on Pacific islands, 
which have environment con­
ditions parallel for those in 
Thailand for such species as 
marine shrimp, freshwater 
prawns, tilapia and catfish. 

Objectives 

1. Train producers and agri­
cultural professionals in 
Guam, American Samoa 

Above, fresh harvested shrimp from a Thai cooperative market. Below, 
bamboo racks are used to hold the hapa nets. 

and CNMI in sustainable 
commercial aquaculture 
techniques used in Thai­
land 

2. Produce a training man­
ual of grow-out methods 
used in Asia 

3. Produce a video and DVD 
of commercial aquacul-

Professional Development 
Program Grant 

Project Number: EW05-017 

Project Title: Capacity Building 
and Training in Commercial 
Aquaculture for Guam, 
Commonweal th of the 
Nor thern Mariana Islands 
and American Samoa 

Project Coordinator: 

David Crisostomo 

Extension Aquaculture 
Agent IV (retired) 

University' of Guam 

Cooperative Extension 
Mangilao, G U 96923 

SARE Grant: $90,000 

mailto:bbarber@uog9.uog.edu
http://wsare.usu.edu
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Above, workers use nets to harvest catfish in one of the aquaculture 
ponds. Below are the results of their efforts. 

ture technology 
used in Thailand 

4. Conduct two 
workshops in 
Guam, two in 
American Sa­
moa and three 
in CNMI to dis­
seminate sus­
tainable aqua-
culture informa­
tion to ag professionals, 
employees of govern­
ment agencies, produc­
ers and others 

of the three participating 
islands 

Actions 
Working teams of ag pro­

fessionals and producers 
from each participating island 
and a photographer - 12 
participants in all - completed 
a two-week study tour in Thai­
land, with training conducted 
in Bangkok by the Asian Insti­
tute of Technology. Material 
and information were gath­
ered to produce a training 
manual and video, and still 
photographs of major activi­
ties and facilities on the study 
tour were recorded to pro­
duce a video and DVD and for 
use in training. 

These activities are now 
being addressed: 

• Complete the training 
manual 

• Complete the video and 
DVD 

• Conduct training on each 

Results 
Even though the project 

has yet to be completed, sev­
eral impacts have already 
been realized: 

• Farmer participants are 
engaging family and 
friends in discussions 
about their experiences 
in Thailand. 

• An article was submitted 
to and published in 
"Regional Notes," a 
newsletter of the Center 
for Tropical and Subtropi­
cal Aquaculture. 

• Two farmers purchased 
enhanced tilapia fry from 
commercial tilapia hatch­
eries in Thailand to im­
prove their production. 

• The public hatchery in 
Guam purchased, from 
the Asian Institute of 
Technology, 6,000 en­
hanced tilapia brood-
stock for its tilapia hatch­
ery. 

• While in Thailand, based 
on what they were able 
to see and experience, 
eight farmers and ag 
professionals purchased 
equipment for their 
farms or work activities. 

Potential Benefits 
Using train-the-trainer 

techniques, the study tour 
participants will extend what 
they've learned and experi­
enced to other agricultural 
professionals and producers 
on their respective islands, 
fostering sustainable, bio-
secure aquaculture indus­
tries. This, in turn, will allow 
aquaculture producers and 
policymakers to make in­
formed decisions. 
Photos by John Williams, 
David Chsostomo, John 
Brown, Michael Ogo, Joseph 
Fuamoto and Bob Barber. 

Tour participants inspect fry tanks during their tour in Thailand. 

http://wsare.usu.edu
http://www.sare.org
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C O N T A I N E R VANS FOR L I V E S T O C K 

Situation 
The typhoons that strike 

Guam and Micronesia as 
often as two or three times a 
year, with winds between 50 
and 130 miles per hour, can 
easily blow away structures 
made of light materials. Build­
ings for poultry producers are 
particularly susceptible, which 
has discouraged many pro­
ducers from constructing 
permanent facilities. 

Converted container vans 
could provide the structural 
soundness that producers 
need to maintain their 
chicken flocks. 

Objectives 

• Study and demonstrate 
container vans as alter­
native poultry housing 
structures 

• Demonstrate the impact 
of such housing on 
the Pacific region 
poultry industry 

• Encourage produc­
ers to revive the 
poultry industry 

• Increase producer 
awareness about 
animal welfare 

• Produce educa­
tional materials 
about the project in 
different dialects in 
the region 

Actions 
In the first year of the 

project, a 20-foot con­
tainer van was used to 
house and raise, from 
brooding to layer, 50 

The chickens in the vans grew at a uniform rate. 

Brown Nicks (a cross between 
Rhode Island and White Leg­
horn) chickens. Dried hay and 
dried banana leaves were 
used as litter and bedding 
material, and 5-gallon plastic 
pails were used as feeders 

and waterers. Another batch 
of Brown Nicks was raised 
from brooding to layer in typi­
cal open pens. Performance 
of the two batches was re-

Feeding time in the container. 

Research and Education 
Grant 

Project Number: SW02-048 

Project Title: Akernadve 

Housing Structure for 

Livestock and Poultry in 

Micronesia 

Principal Investigator: 

Manuel Duguies, D V M 

Extension Livestock 

Specialist 

College of Agriculture and 

Life Science 

University of Guam 

Mangilao, G U 96923 

(671) 735-2088 

mduguies@uog9.uog.edu 

SARE Grant: $26,857 

mailto:bbarber@uog9.uog.cdu
http://wsare.usu.edu
mailto:mduguies@uog9.uog.edu


Western 
Region 

Sustainable Agriculture 
Research and Education 

Western SAKE, a 
USDA. organisation, 

funds grants for re­
search and education 
that develop or promote 
some aspect of agricul­
tural sustainability, 
which embraces 

• profitable farms 
and ranches 

• a healthy environ­
ment 

• strongfamilies and 
communities. 

The Western Region, 
one of four SAKE re­
gions nationwide, is 
administered through 
Utah State University. 

Western SARE: 

http://wsare.usu.edu 

National SARE 

www.sare.org 

corded and compared at the 
end of a six-month production 
cycle. 

In years two and three of 
the study, two 40-foot con­
tainer vans were added, each 
housing 100 chickens from 
brooding to laying for a 20-
month production cycle. Pro­
duction records were main­
tained and analyzed on feed 
conversion, growth rate, dis­
ease incidence, bird behavior 
and mortality rate. 

Results 
The performance 

of the chicks, from 
brooding to pullet 
stage inside the con­
tainers was rated as 
satisfactory: 

• Morbidity and 
mortality rates 
were within stan­
dard perform­
ance for poultry 
houses in the 
Pacific 

• The growth rate 
of the chicks was 
uniform 

• There was no 
incidence of 
disease or be­
havioral prob­
lems 

The satisfactory perform­
ance carried through to the 
laying stage: 

• The birds began laying at 
22 weeks 

• Peak production oc­
curred at eight weeks 
after the onset of laying 

• The birds exhibited no 
behavioral problems 

Although no super typhoon 
struck Guam during the grant 
period, the results proved that 
chickens could be raised in­
side container vans with satis-

The chickens 
in the trials 
began laying 
eggs at 22 
weeks of 
age. 

Plastic pails serve as feeders and waterers. 

Chicks were placed directly into 
the container vans 

factory results. It's important 
that the vans be properly 
secured to the ground. And 
temperatures can be lowered 
inside the vans by cutting 
back the sides to increase air 
movement and circulation. 

Potential Benefits 
The project opened more 

alternatives for housing in 
typhoon-prone areas, includ­
ing condemned school or tour 
buses. It also showed how 
plastic containers can be 
converted to cheaper yet 
practical means of feeding 
and watering poultry and that 
dried banana leaves can be 
used as bedding for floors 
and nests, demonstrating 
how local resources can be 
used for raising poultry in­
stead of buying expensive 
imported products. 

http://wsare.usu.edu
http://www.sare.org
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CRAB R A N C H I N G IN T H E MARIANAS 

Situation 
The coconut 

crab, a cultural 
icon among indige­
nous people of 
Rota and a food 
delicacy increas­
ingly in demand, 
was once plentiful 
in the wild. But 
populations have 
dwindled as the 
crabs were hunted 
for their cash 
value. 

Ranches on 
Rota, in the North­
ern Mariana Islands, have 
been growing captive popula­
tions of coconut crap for sev­
eral decades. However, few of 
these part-time producers 
have applied scientific tech­
niques of animal husbandry 
to increase yields. The 
penned crabs typically suffer 
nutrient deficiency and un­
sanitary conditions. 

Increased demand in the 
tourist industry, where coco­
nut crab may fetch $50 a 
plate, has far exceeded the 
annual production of farm-

Wild crabs subsist mainly on figs and coconuts, but 
will eat almost anything organic. 

raised livestock. Because of 
declining farm-raised stocks, 
most of the consumption 
comes from the hunted wild 
crabs, which is rapidly shrink­
ing their populations. 

Objectives 

• Increase the captive 
coconut crab populations 
found on ranches of in­
digenous people on the 
island of Rota 

• Monitor the behavior of 
captive crabs to assess 
which recycled foods 
they prefer and their 

preferred habitat 

• Develop protocols for 
rearing coconut crabs in 
captivity 

• Disseminate informa­
tion, in a brochure and 
on a webpage, to small 
farmers in the Northern 
Marianas, Guam and 
other parts of Micronesia 

Actions 
Project coordinator Henry 

Atalig, whose father has 
been growing coconut crabs 
on his small rural ranch for 

decades, used separate fund­
ing to build a concrete and 
cinder block coconut crab 
rearing facility. It measures 
25 feet square and 5 feet 
high and is designed to mimic 
the crabs' natural environ­
ment. It is equipped with two 

The rearing facility measures 25 feet square by 5 feet high. 

Farmer/Rancher Grant 
Project Number: FW06-010 

Project Title: Coconut Crab 

Production Using Recycled 

Food Sources 

Project Coordinator: 

Henry Atalig 

P.O. Box 1120 

Rota, MP 96951 

(670) 532-1079 

alejandrob@nmcnet.edu 

Technica l Advisor: 

Alejandro Badilles 

P.O. Box 879 

Rota, M P 96951 

(670)532-9513 

alejandrob@nmcnet.edu 

SARE Grant: $10,000 

mailto:allans@nmcnet.edu
http://wsare.usu.edu
mailto:alejandrob@nmcnet.edu
mailto:alejandrob@nmcnet.edu
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ponds, one fresh and one 
salt. 

The CNMI Department of 
Land and Natural Re­
sources permitted Atalig to 
obtain wild coconut crabs, 
noting that his project had 
merit and would benefit 
many CNMI residents, es­
pecially current crab ranch­
ers. 

Atalig captured 104 
crabs, tagging 20 for identi­
fication and weighing and 
measuring each for moni­
toring. 

In addition to coconuts, 
the crabs are being fed a 
variety of locally available 
foods, including banana, 
tapioca, sugar cane, noni 
fruit, guava and breadfruit. 

Work to be completed: 

• Atalig will monitor the 
crabs, recording growth, 
reproduction, diets and 
other elements crucial to 
their well-being 

• A brochure will be printed 
to provide information on 
appropriate production 
practices for crab ranch­
ers 

• A webpage will be pro­
duced and hosted on the 
Northern Marianas Col­
lege website 

Results 
Results from the project 

should be available in 2008. 

Potential Benefits 
As with the sea turtle, the 

coconut crab is being hunted 
into being a rare creature. 

Atalig's facility includes sources of fresh and salt water. 

Growing these crabs using 
local ingredients like coconuts 
and other recycled foods 
should increase the availabil­
ity of crab, potentially increas­
ing the income not only of 
farmers but of businesses in 
Rota's 
tourism 
industry. 

Pro­
ducing 
the crabs 
on farms 
will pro­
mote 
good 
steward­
ship of 
natural 
resources 
in the 
Northern 
Mariana 
Islands by 
relieving 

pressure on hunted popula­
tions of wild coconut crabs. It 
will also enhance the well-
being and satisfaction of is­
land residents as the coconut 
crab is one of the icons of the 
indigenous people. 

The coconut crab, the largest terrestrial arthropod in the 
world, can reach 9 pounds with a body 16 inches across 
and claws with a 30-inch span. 

http://wsare.usu.edu
http://www.sare.org
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C R O P SHELTERS IN T H E STORM 

Situation 
The rainy period on 

Guam runs from July 
through December, limiting 
production of water-
sensitive crops, including 
cucurbits (cucumbers, 
watermelon and canta­
loupe), solanaceous crops 
(hot pepper, tomato and 
eggplant) and legumes 
(beans). 

Objectives 
Develop a way for Guam 

farmers to grow and mar­
ket crops sensitive to 
heavy rain and moisture 
during the rainy season 
using a greenhouse water 
barrier. 

Actions 
Four participants agreed to 

build and test greenhouses 
using materials available lo­
cally from hardware stores 
and other vendors. 

• One built a greenhouse 
from a canopy supply 
house, making for easy 
setup with prefabricated 
fasteners. 

• Three built 
greenhouses 
from industrial 
metals, like 
rebar and steel 
piping, to with­
stand storms. 

• All used tarps, 
20 feet by 100 
feet, supplied 
by the Guam 
Department of 
Agriculture. 

Ernie Wusstig's water barrier structure at Island View Farm. 

Storms blew tarps off all 
four structures, but the 
frames withstood the high 
winds. All the crops planted 
before the storm were lost in 
the storm. But they had grown 
7-12 inches taller than plant­
ings of similar ages and varie­
ties in open fields. 

Cooperators Ernie Wusstig 
and Rick Guerrero were able 

to obtain additional tarps, and 
delayed planting until the 
storm cycle passed, Guerrero 
in August, Wusstig in Septem­
ber. 

Grower cooperator Rick Guerrero. 

Producer + Professional 

Grant 

Project Number: FW04-302 

Project Title: Greenhouse 

Water Barrier 

Project Coordinator: 

Pete Terlaje 

Guam Dept. of Agriculture 

163 Dairy Road 

Mangi lao ,GU 96913 

(671) 735-3946 

peteterlaje@yahoo.com 

Producer Advisor: 

Ernie Wusstig 

Island View Farm 

SARE Grant: $10,871 

mailto:bbarber@uog9.uog.edu
http://wsarc.usu.edu
mailto:peteterlaje@yahoo.com
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Results 
With the greenhouse 

framework surviving, the 
two producers who ob­
tained new tarps grew out 
their crops and tapped 
into the market at a time 
when short supply and 
high demand increased 
market price. Guerrero has 
been able to supply the 
market with out-of-season 
cherry tomatoes, and 
Wusstig is able to supply 
tomatoes. 

Potential Benefits 
Despite weather set­

backs, the project showed 
that greenhouse water 
barriers can help improve 
crop production: 

• The growing season can 
be extended, opening 
market opportunities 
during the rainy season. 

• Covered tomatoes grown 
during the 
rainy sea­
son can 
fetch as 
much as 
$2-3 a 
pound, 
compared 
with 50 
cents dur­
ing the dry 
season. 

• Crops grow 
and reach 
maturity 
more rap­
idly under 

David Wusstig, Ernie's grandson, checks crops at Island View Farm. 

the protective canopy. 

Water damage is re­
duced, improving crop 
quality. 

;. 
Greenhouse frames tested used industrial materials 
like rebar and steel piping. 

• The system reduces pest 
populations, reducing 
pesticide and labor 
costs. Wusstig saved 
$100 in pesticide costs 
and $500 in labor costs 
for applications, weeding 
and fertilization. Guer­
rero saved $100 in pesti­
cide costs and $200 in 
labor costs. 

• The protective cover 
reduced wind damage, 
resulting in higher pro­
duction of fruits and 
flowers. 

More than 65 people vis­
ited a demonstration of the 
system at the Guam Depart­
ment of Agriculture, and two 
producers made plans to test 
it growing peppers, cabbages, 
melons and cucumbers. 

http://wsare.usu.edu
http://www.sare.org
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CULTIVATING A CULTURAL SYMBOL 

Situation 
Guam relies heavily on a 

single source of revenue -
tourism - and communities 
need to develop markets to 
tap into this source of reve­
nue. 

• Hotel lobbies, restau­
rants, banks, offices and 
conference rooms on 
Guam display beautiful 
floral arrangements 

• Flower leis are given at a 
variety of special occa­
sions and celebrations -
graduations, anniversa­
ries, weddings and arri­
val and departure of 
friends of family - as 
symbols of love, friend­
ship, best wishes and 
welcome. 

• Few of the flowers used 
in leis and floral arrange­
ments are grown on 
Guam; most are im­
ported from Hawaii and 
Asia. 

The Okada family wanted 
to see if they could grow 
tropical flowers on their 
farm, then add value in the 
form of leis and flower ar­
rangements. In turn, they 
wanted to share their re­
sults with others. 

Objectives 
Provide economic oppor­

tunities for tropical flower 
producers and encourage 
women, in particular, to 
enter into the cut flower and 
lei making market, a market 
currently untapped by local 
producers. The 

Okada models the finished products from her classes. 

Actions 
In this multi-faceted pro­

ject, coordinator Antoinette 
Okada engaged in several 
activities: 

next generation learns lei-making. 

F a r m e r / R a n c h e r 

G r a n t 

Project Number: FW04-104 

Project Title: Lei Making and 

Marketing — A N e w 

Approach to Marketing 

Project Coordinator: 

Antoinette Okada 

Dededo , Guam 

(671) 632-0665 

aokada4@hotmail .com 

Technica l Advisor: 

Jocelyn Bamba 

District Conservationist 

Guam Field Office 

USDA-NRCS 

494 West Route 8 

Barrigada Plaza Suite 101 

Barr igada.GU 96913-2011 

(671) 735-4108 

jocelyn.bamba@pb.usda.gov 

SARE Grant: $6,750 

mailto:bbarber@uog9.uog.edu
mailto:aokada4@hotmail.com
mailto:jocelyn.bamba@pb.usda.gov
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• She conducted a phone 
survey to gauge the retail 
value of the flowers in 
floral arrangements 

• She surveyed local hotels 
to assess their interest in 
purchasing local flowers 

• She advertised and con­
ducted two lei making 
workshops 

• She installed a collapsi­
ble greenhouse on her 
farm to propagate plants 
used for leis and floral 
decorations 

Results 
From the Hotel Survey, she 

found that: 

• 10% of Guam hotels 
were surveyed to obtain 
information on the poten­
tial for leis and cut flow­
ers 

• All 11 hotels surveyed 
responded that they pur­
chase flowers from on-
island flower shops 

• The most 
commonly 
ordered 
flowers are 
orchids, 
heliconias, 
bird of para­
dise and 
anthuriums 

The Workshop 
Survey showed 
that: 

Okada in the finished greenhouse with her thriving plants. 

attended her workshops, 
22 attended to develop 
or further their lei-makinj 
skills as a hobby or rec­
reational activity 

Six of the 24 were inter­
ested in making leis for 
money 

Five will continue to 
make leis for their per-

0 f the24 
people who 

Workshop participants craft ti leaf leis. 

sonal celebration 

• A step-by-step lei making 
brochure was printed 
and distributed and is 
available for future work­
shops 

Potential Benefits 
The Okada family expected 

to save around $900 on the 
purchase of plant material 
from off-island vendors. They 
also reduced the risk of intro­
ducing off-island pathogens 
and diseases. 

While others could realize 
similar benefits, Okada cited 
three barriers for those enter­
ing the cut-flower industry: 

• Lack of lei-making skills 

• Lack of capital for pur­
chasing seedlings 

• Lack of capital for build­
ing a greenhouse 

http://wsare.usu.edu
http://www.sare.org
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D E M O N S T R A T I N G A F I S H P O N D 

Situation 
The people of Yap 

and other Pacific is­
lands can benefit from 
aquaculture. A created 
test and demonstration 
pond can provide first­
hand knowledge and 
examples of raising fish 
in ponds. 

Objectives 
Using a constructed 

fishpond, provide prac­
tical and technical fac­
tors, including con­
straints, involved in 
raising fish in brackish 
water. 

Actions 
A small pond, 75 by 

125 feet, was created 
with a dike across the 
mouth of a cove-like area. 
Mud and debris were exca­
vated from the pond and a 
gate installed for draining 
the pond and for water 
exchange during tide 
changes. 

Mullet and rabbitfish 
were caught and stocked, 
600 juveniles in all, the 
mullet 1-2 inches long, the 
rabbitfish 2-3 inches. The 
ponds were not fertilized 
nor were any supplements 
fed to the fish. 

Results 
Several events, including 

Typhoon Sudal and an inva­
sion of tilapia that attacked 
the mullet, altered the scope 
of the project. Even so, sev­
eral positive outcomes 
evolved. 

Many of the students visiting the farm volunteered to harvest the fish. 

The harvested tilapia 
proved popular at the 
market, selling for $1.75 
a pound, compared with 
$1 a pound for other 
species 

Producer + Professional 

Grant 

Project Number: FW04-311 

Project Title: Lamer Fishpond 

Pilot Test and Demonstra­

tion 

Project Coordinator: 

Steven Young-Uhk 

Marine Resources 

Extension Agent 

College of Micronesia 

Kolonia, FM 

(691) 350-4319 

marineyap@mail.fm 

Producer Advisor: 

Louis Bumoon 

Yap, FM 

(691)350-2180 

SARE Grant: $6,1572 

mailto:jphillip@comfsm.fm
http://wsare.usu.edu
mailto:marineyap@mail.fm
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• Water and soil quality of 
the demonstration pond 
are similar to water and 
soil in surrounding areas, 
meaning water exchange 
in the pond is adequate 
for fish growth 

• Algal growth was ob­
served, but it was limited 
because of poor soil fer­
tility and the tilapia inva­
sion. Algae, as feed for 
the fish, could be en­
hanced with natural fer­
tilizer (it is recommended 
that pig manure be 
tested) 

• Costs, high at first, 
should drop as fish crops 
are harvested 

• Labor for such projects is 
readily available 

• Interest in the project is 
very high 

More than 300 people 
visited the pond. 

• 50% were students ages 
6 to 16 

• 25% were members of 
various communities 

• 15% were government 
officials 

Volunteer assistants cast the net for tilapia and rabbitfish. 

• 5% were interested Filipi­
nos and tourists 

• 5% were interested farm­
ers and fishers 

Potential Benefits 
The pilot project provided a 

clear picture of how this re­
source can be utilized and 
methods for increasing the 
populations of much de­
manded fish products. 

• Potential aquaculture 
farmers now have guide­

lines for planning and 
developing a fishpond. 

Such farmers are aware 
that the market for tila­
pia may prove more prof­
itable than other species, 
especially among the 
Filipino community. 

Future farmers will have 
information about how to 
deal with natural disas­
ters, marketing and fish­
pond modification and 
improvement. 

The dam, with flow gate for water exchange. Tilapia from the pond sold well at the market. 

www.sare.org 

http://wsare.usu.edu
http://www.sare.org


Western 
Region 

Sustainable Agriculture 
Research and Education 

Western SARE Program 

Phil Rasmussen, Coordinator 
Utah State University 

Agricultural Science Building 
Room 305 

4865 Old Main Hill 
Logan, Utah 84322-4865 

(435) 797-2257 
(435) 797-3344 fax 

Commonwealth of the 

Northern Mariana Islands 

SARE Coordinator: 

Man Sabaldica, DVM 
Livestock P^xtension Specialist 

CRHES-Northern Marianas College 
P.O. Box 135 

San Jose, Tinian, MP 96952 
(670) 433-2576 

allans@nmcnet.edu 

http://wsare.usu.edu 

Alaska 

American Samoa 

Arizona 

California 

Colorado 

Federated States of Micronesia 

Guam 

Hawaii 

Idaho 

Montana 

Nevada 

New Mexico 

Northern Mariana Islands 

Oregon 

Utah 

Washington 

Wyoming 

IMPROVING L I V E S T O C K F O R A G E 

Situation 
Rising populations on the 

islands of the Western Pacific 
require increasing supplies of 
animal protein. Rather than 
enduring the expense of im­
porting animal meat and 
feeds, the islands might be 
better served by striving for 
self-sufficiency. 

Island goat producers cur­
rently graze their animals on 
poor, undeveloped pastures, 
supplementing with imported 
alfalfa hay or grains. This 

R e s e a r c h a n d E d u c a t i o n 

Grant 

Project Number: SW06-042 

Project Title: Sustainable 

Forage and Livestock 

System for the Island of 

Tinian 

P r inc ipa l Investigator: 

Allan Sabaldica, D V M 

CSREES-Northern 

Marianas College 

P . O . B o x 134 

San Jose, Tinian, MP 96952 

(670) 433-2576 

allans@nmcnet.edu 

Co-Investigator: 

Glen Fukumoto 

University of Hawaii 

Extension Agent 

Livestock Programs 

79-7381 Mamalahoa Hwy 

Kealakekua, HI 96750-7911 

(808) 322-4892 

gfukumoto@hawaii.edu 

Producer: 

Sam Palacios 

Tinian, CNM1 

(670) 433-1401 

SARE Grant: $10,000 

inefficiency doubles the time 
it should take to produce a 
goat. Producers without pas­
ture lands gather feed daily in 
a "cut and carry" system that 
requires driving 5 to 10 miles 
a day, increasing production 
costs and reducing efficiency. 

Likewise, cattle producers 
are often discouraged by the 
low productivity of herds 
raised on poor quality pasture 
with little access to water, 
resulting in overgrazing, inva­
sive weeds, soil erosion and 
water contamination. 

Correcting these inefficien­
cies, and improving island 
self-sufficiency, will require 
research into the sustainable 
production of animal feeds 
and improved management 
systems for animal produc­
tion. 

Objectives 
1. Conduct forage evalua­

tion and demonstration 

This pasture is a mix of signal 
grass and Guinea grass. 

trials that incorporate 
adaptable forage grass 
and legume species into 
a pasture improvement 
management plan for 
ruminant and poultry 
producers 

Cattle graze on mix of Guinea grass and mimosa. 

mailto:allans@nmcnet.edu
http://wsare.usu.edu
mailto:allans@nmcnet.edu
mailto:gfukumoto@hawaii.edu
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2. Raise the level of 
technical knowl­
edge and man­
agement skills 
for beef produc­
ers and provide 
agricultural pro­
fessionals with 
information on 
pasture and cat­
tle management 

3. Develop a goat 
industry as an 
additional source 
of income for 
small farmers 
and provide op­
tions for im­
proved goat pro­
duction 

4. Develop aware­
ness of using 
legumes to en­
hance soil fertil­
ity and encourage ma­
nure disposal on pas­
tures 

5. Explore methods for im­
proving pasture and ex­
tending the grazing sea­
son in ways that are eco 
nomical and efficient 

Turkeys 
patches 

Actions 
A pasture improvement 

plan and rotational grazing 
system were established on 
the 35-hectare Tinian ranch 
of Sam Palacio. The land was 
subdivided into eight pad­
docks for 35 cattle and 
planted with several combina­
tions of these grasses and 
legumes: 

• Local grasses: Guinea 
grass and signal grass 

• Introduced grasses: buf-
fel grass, whittet kikuyu 
and Guinea grass 

• Legumes: leucaena, mi­
mosa and sunn hemp 

Based on advice from the 

forage inside one of two pens designed for the project. Below, bare grass 
show the path of the other portable chicken pen. 

Natural Resources Con­
servation Service, Pala­
cio rotated his cattle 
every seven days, pro­
viding an eight-week 
rest period for the pas­
ture in each paddock. 

A qualitative evalua­
tion of the system will 
be based on cattle per­
formance, rancher ob­
servations and the pal-
atability of the grasses. 

In addition to the 
rotation trials, the pro­
ject team set up two 
types of portable 
chicken pens to demon 
strate pastured poultry, 
featuring turkeys and 
chickens grazing grass and 
perennial peanuts. The port­
able pens, each built with 
different materials based on 
needs and purposes, were 
moved every week. 

Results 
Project results will evolve 

in 2008, and field days and 
workshops will extend knowl­
edge gained to producers and 
ag professionals. 

Potential Benefits 
Producers should become 

more knowledgeable about 

sustainable grazing systems 
and management practices, 
which will result in: 

• Increased productivity 

• Reduced input require­
ments 

• Increased profitability 

• Improved management 
of the island's natural 
resources 

Pacific island livestock 
farmers will decrease their 
feed costs, save time on farm 
operations and improve gen­
eral farm sustainahility. 

http://wsare.usu.edu
http://www.sare.org
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ISLAND G U I D E FOR TOMATOES E T C . 

Situation 
Fresh eggplant, pepper 

and tomato (solanaceous 
crops) are becoming more 
popular among Pacific island 
consumers. They are easy to 
grow and their seeds can be 
collected and used the next 
year. But growers in the Pa­
cific region often struggle to 
find production information 
that applies in the tropics. 

Objectives 
1. Establish a working 

group of people from the 
private and public sec­
tors interested in educat­
ing people about solana­
ceous crops 

2. Publish a guide on pro­
ducing eggplants, pep­
pers and tomatoes in the 
tropics 

3. Disseminate information 
on these crops over the 
Internet, in classrooms 
and in newspapers 

Actions 
Robert Schlub, the princi­

pal investigator, solicited 
expertise on producing so­
lanaceous crops from sev­
eral experts located in 
Guam, Hawaii, the Northern 
Mariana Islands, the Feder­
ated States of Micronesia 
and American Samoa. In 
addition, growers on Guam 
were surveyed about dis­
eases, pests and current 
farming practices. 

With this information and 
assistance, a 188-page soft-
cover guide, "Eggplant, Pep­
per, and Tomato Production 

A tomato crop on Guam. 

Guide for Guam," was pub­
lished. It contains 17 chap­
ters and five appendices and 
features 42 color plates, 54 
figures, 47 tables and 16 
recipes. The chapters and 
appendices are: 
Par t i . Getting Started 
Chapter 1 Getting Started 
Chapter 2 Growth and Devel­
opment 

Chapter 3 Production 
Chapter 4 Irrigation, Fertiga-
tion and Drainage 
Chapter 5 Harvest and Post-
harvest Handling 
Chapter6 Container Garden­
ing and Horticultural Therapy 

Research and Education 
Grant 

Project Number: SW99-047 

Project Title: Strengthening 

Through Education the 

Sustainability of Solana­

ceous Crop Production in 

the Western Pacific Region 

Project Coordinator: 

Robert Schlub 

Extension Plant Pathologist 

College of Agriculture and 

Life Science 

University of Guam 

Mangilao, G U 96923 

(671) 735-2089 

rl schlub @u og9.uog.edu 

SARE Grant: $16,000 

mailto:bbarber@uog9.uog.edu
http://wsare.usu.edu
http://og9.uog.edu
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Chapter 7 Nutrition and Reci­
pes 

Part 2. The Economics of 
Farming 

Chapters Developing Budg­
ets 

Chapter 9 Economic Assess­
ment 
Chapter 10 Financial Assis­
tance to Guam's Farmers 
Part 3. Plant Problems and 
Solutions 

Chapter 11 Trouble Shooting 
Problems 

Chapter 12 Plant Diseases 
Chapter 13 Animal Pests 
Chapter 14 Insects and Mites 
Chapter 15 Weeds 
Chapter 16 Regulations Re­
garding the Importation of 
Propagative Plant Material 
Chapter 17 Pesticide Safety 
Part 4. Appendices 
Appendix 1 Eggplant, Pepper 
and Tomato Production Sur­
vey 

Appendix 2 Guam Variety 
Evaluation Trials 
Appendix 3 Guam Farmer 
Survey 
Appendix 4 Seed Company 
Information 

Appendix 5 Helpful Resources 

Selected References 

Extension agents Jesse Bamba, right front, and Pheobe Wall, center, 
talk with local farmers at a workshop on a Guam farm. 

Color Plates 

Glossary 

Results 
• 2,000 copies of the 

guide were published, a 
number of which were 
distributed free to Inte­
grated Pesticide Manage­
ment coordinators and 
college libraries in the 
Pacific 

• A poster highlighting the 
guide was presented in 
August 2002 at the an-

Solid-set tomato plants on a Guam farm. 

nual meeting of the 
American Phytopa-
thological Society 

• In September 2002, the 
guide was presented to 
growers and government 
agencies, and a consor­
tium was formed to pro­
mote the production of 
eggplant, peppers and 
tomatoes on Guam 

• Guides were distributed 
in October 2002 to the 
steering committee of 
the American Pacific 
Pest Management Infor­
mation Network 

Potential Benefits 
The publication should 

increase the level of knowl­
edge about solanaceous 
crops among farmers, exten­
sion agents, students and 
homeowners. Tables listing all 
of the known insects and 
plant diseases of eggplant, 
pepper and tomato in the 
Pacific will help with diagnos­
tics. If the publication contrib­
utes even a 2% gain in pro­
duction of these plants, it 
could increase sales by 
$100,000. 

http://wsare.usu.eclu
http://www.sare.org
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MARSHALL ISLAND SUSTAINABILITY 

Situation 

The tropical atoll agri­
culture found in the Mar­
shall Islands presents 
farmers with challenges 
seldom encountered in 
other environments: 

• Winds and salt spray 
damage crops near 
the shore 

• Inadequate rainfall 
some years limits 
growth 

• Lowfertility of alkaline 
soils inhibits plant 
growth 

The Marshallese people 
are familiar with the tradi­
tional crops like coconuts, 
breadfruits and pandanus, 
but they have little under­
standing of the new crops 
that this project is trying to 
introduce, especially the leafy 
vegetables. 

Objectives 

1. Educate and train exten­
sion agents, government 

Village members listen to a presenta­
tion on sustainable practices. 

agricultural staff, agricul­
tural professionals and 
members of nonprofit 
and farm organizations in 
on-farm implementation 
of sustainable manage­
ment systems through 
training workshops and 
field days 

Professional Development 
Program Grant 

Project Number: EW05-004 

Project Title: Training on On-
Farm Implementation of Sus­
tainable Management Systems 
for Tropical Atoll Agriculture in 
the Marshall Islands 

Project Coordinator: 

Nat Tuivavaiagi 

Researcher 

College of the Marshall 

Islands 

P.O. Box 1258 

Majuro, MH 96960 

(692) 528-5034 

Collaborators: 

Jabukja Aikne 

Arwan Soson 

Jina David 

SARE Grant: $37,362 

2. Hold one-day brainstorm­
ing audio-visual confer­
ences on "Sustainable 
Atoll Agriculture: Needs, 
Management Strategies 
and Future Potential," 
followed by a four-day 
training workshop at 
eight sites throughout 
the Republic of the Mar­
shall Islands 

3. Develop, publish and 
distribute sustainable 
farming guides, handouts 
and brochures in English 
and local languages 

4. Develop and distribute a 
video, in English and 
local languages, on sus­
tainable compost prepa­
ration and use 

Bed preparation is a community effort. 

mailto:jphillip@comfsm.fm
http://wsare.usu.edu
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Actions 
A change in the project 

coordinator in May 2006 re­
sulted in a revised plan of 
work under the direction of 
Dr. Nacanieli Tuivavalagi. 

The project team has 
trained individuals on six Mar­
shall Island atolls: Ailuk, Arno, 
Ebon, Mejit, Mill and Ujae. 
Two other atolls, Malaolep 
and Kill, will also be visited. 

In addition, five staff mem­
bers of the land grant pro­
gram attended a short course 
on Adobe Photoshop through 
collaboration with the Devel­
opment of Sustainable Agri­
culture in the Pacific Project 
of the Secretariat of the Pa­
cific Community. 

Activities to be completed: 

• Develop topics and con­
tent for guides, bro­
chures and handouts 

• Produce videos demon­
strating sustainable agri­
culture techniques 

Results 
The project team has dem­

onstrated several sustainable 
practices, including how to 
make a vegetable garden, 
nursery production, trans­
planting, fencing and com­
posting. In addition, residents 
have learned about trench 
gardening, whereby trenches 

Above, seeds are planted directly into prepared seedbeds or, below, 
on pallets for transplanting into beds when the seedlings mature. 

(drains) are dug and 
filled with organic 
debris. The crops 
(bananas etc.) are 
planted on the side 
of, or inside, the 
trench. 

Basic tools 
(rakes, shovels, 
hoes, picks, watering 
cans and machetes) 
are left with group 
leaders so they can 
expand the plots. 

The groups are revisited at 
harvest time to show crop 
harvesting techniques. In 
addition, a food and nutrition 
officer demonstrates food 
preparation and discusses 

Seedlings emerge in a raised-bed garden. 

the importance of a healthful 
diet. 

Potential Benefits 
This train-the-trainer pro­

ject has the potential to help 
the Marshall Island atolls 
improve food self-sufficiency 
by improving soil fertility 
through compost application 
and training locals in sustain­
able food production. This 
could expand options to grow 
crops like corn, pokchoy, cab­
bage, radish, cucumbers, 
tomatoes and other new 
crops, especially leafy vegeta­
bles. This could: 

• Improve residents' nutri­
tion 

• Lead to long-term avail­
ability of local fresh food 
at affordable prices 

• Serve as a model for the 
Micronesia region 

• Ensure food security 

• Generate farm income 

http://wsare.usu.edu
http://www.sare.org
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M E D I C I N A L PLANTS FOR SAMOA 

Situation 

A number of plants native 
to Samoa have long been 
used for medicinal and other 
purposes. To assure that the 
plants - and knowledge of 
their traditional uses - are 
not lost in an age of increased 
use of modern medicines, this 
Professional Development 
Program grants seeks to edu­
cate interested individuals 
about the plants and collect 
specimens for a variety of 
uses. 

Objectives 

1. Conduct a workshop on 
the botany of native Samoan 
plants traditionally used for 
medicines and other pur­
poses, focusing on the cul­
tural, biological and economic 
importance of these plants. 

2. Establish a herbarium at 
the American Samoa Commu­
nity College Land Grants Pro-

K^SiBS^ngmwi 

Jim Currie and Totoa Currie, both involved in the project, during the 
opening ceremonies for the Medicinal Garden in July 1999. 

gram with permanent speci­
mens for use in identifying 
plants with medicinal and 
other traditional uses. 
3. Establish a collection of 
living specimens of native 
plants, used for medicinal 
and other purposes, as a bo­

tanical garden at the college 
Agricultural Experiment Sta­
tion. 

4. Prepare a plant key that 
includes descriptions, slides 
and prints of the plants. 

Staff members at the Medicinal Gardens inspect the aromatic fern. 

Professional Development 
Program Grant 

Project Number: EW97-018 

Project Title: Constructing a Her­
barium, Collection and Key to 
Medicinal Plants and Other 
Traditional Plants of Samoa 

Project Coordinator: 

Don Vargo 

Research Coordinator 

American Samoa Community 
College 

P.O. Box 5319 

Pago Pago, AS 96799 

Oil (684)699-2550 

donvargo@rocketmail.com 

Major Participant: 

Arthur Whistler, University of 
Hawaii Ethnobotanist 

SARE Grant: $15,510 

mailto:donvargo@rocketmail.com
http://wsare.usu.edu
mailto:donvargo@rocketmail.com
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5. Prepare a booklet for 
local use that features the 
key, descriptions and photo­
graphs of the plants. 

Actions 
The project coordinators 

held an eight-day botanical 
workshop Dec. 2-11, 1997, 
under the direction of Arthur 
Whistler, a noted ethno-
botanist with the University of 
Hawaii and an expert in the 
flora of Polynesia. Whistler, 
who has broad experience in 
Samoa, taught 19 partici­
pants who attended the full 
workshop and a handful of 
others who attended selected 
sessions. 

Two of the participants, 
from the American Samoa 
Department of Education, 
subsequently conducted mini-
workshops for teachers in 
elementary and secondary 
schools, with the goal of mak­
ing environmental education 
more pertinent and interest­
ing to schoolchildren of Ameri­
can Samoa. 

Results 
The project resulted in the 

establishment 
of a herbarium 
and botanical 
garden and the 
preparation of a 
guide to Sa-
moan medicinal 
and traditional 
plants, a botani­
cal taxonomic 
key and a guide 
to the most 
commonly used 
medicinal 
plants of Sa­
moa. 

Vargo re­
ports (email Aug. 2, 2007) 
that the Medicinal Garden 
continues to be a draw during 
campus tours by schoolchil­
dren and traditional healers. 
The healers are allowed to 
harvest small amounts of 
needed materials as long as 

The Medicinal Garden draws schoolchildren and 
traditional healers alike. 

they also contribute to the 
garden's collection by bring­
ing in plants and explaining 
their uses. 

Because some plants are 
not well adapted to the condi­
tions at the garden site, the 

The herbarium collection is available to professionals. 

collection will never be all-
inclusive. However, at any 
given time, about 50 species 
can be found in the garden, 
each signed bySamoan and 
botanical names. 

The herbarium collection is 
available to professionals, 
who may examine mounted 
specimens in the climate-
controlled room housing the 
collection. 

Potential Benefits 
The garden provides a 

valuable resource on the use 
of plants for traditional medi­
cine and a source of such 
plants for island traditional 
healers, and the herbarium 
provides a resource for pro­
fessionals to study of plants 
found in Samoa's rain forest. 

http://wsare.usu.edu
http://www.sare.org
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N I T R O G E N - F I X I N G HEDGEROWS 

Situation 

Intercrop­
ping with 
hedgerows, one 
of the recom­
mended farm­
ing systems in 
the Pacific, can 
enhance pro­
ductivity of 
limited farm­
lands by provid- Biomass from nitrogen-fixing trees is weighed. 

• Nutrient cycling from 
deeper soil layers 

• Green manuring and 
mulching benefits 

• Weed suppression and 
barriers from pests and 
diseases 

• Erosion control 

• Biologically fixed nitrogen 
in farming systems 

• Animal feeds and lum- E 
ber 

AftertheUSDA Natural 
Resources Conservation 
Service introduced selected 
species of hedgerow plants 
to the Marianas, several 
farmers expressed an inter­
est in planting hedgerows 
on their farms. However, 
lack of site-specific infor­
mation on hedgerow man­
agement and species 
adaptability to local soils 
hindered adoption. 

Objectives 
1. Develop protocols for 

seed propagation of 
leguminous plants as 
hedgerows and de­
velop a guidebook 

2. Examine biomass pro­
duction of the plants 
grown in different soils 
on Guam 

3. Examine seed production 
in different soils 

4. Examine the plants'sus­
ceptibility to arthropod, 
nematode and disease 
problems 

5. Produce videos, fact 
sheets and technical 

reports on plant produc­
tion and present results 
at workshops and confer­
ences 

Actions 
Seeds of eight nitrogen-

fixing leguminous plants were 
obtained locally or from a 
seed company in Hawaii, and 
three-month-old seedlings 
were planted in a randomized 
complete block design with 
three replications at three 
experiment stations on Guam; 

• Yigo Farm, northern 
Guam, soil type Guam 
cobbly clay loam, 6.4 to 
7.5 pH 

• Barrigada Farm, central 
Guam, soil type Pulantat 
clay, 6.0 to 7.5 pH 

• Ija Farm, southern Guam, 

Workers assess the canopy of Gliri-
cidia sepium 

Research and Education 
Grant 

Project Number: SW99-048 

Project Title: Evaluation and 

Implementation of Nitro­
gen-Fixing Species in 

Hedgerow Intercropping 

In the Marianas 

Principal Investigator: 

Mari Marutani 

Associate Professor of 

Horticulture 

College of Agriculture and 

Life Sciences 

University of Guam 

Mangilao, G U 96923 

(671)735-2131 

marutani@uog9.uog.edu 

SARE Grant: $132,100 

mailto:bbarber@uog9.uog.edu
http://wsare.usu.edu
mailto:marutani@uog9.uog.edu
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soil type Akina silty clay, 
4.5 to 6.2 pH 

Biomass, flowering, seed 
production and occurrence of 
arthropods, diseases and 
nematodes were examined 
for each of these species: 

1. Leucaena leucocephala 
cv. K636 

2. Sesbania sesban cv. 
Nubica 

3. GHricidia sepium 

4. Desmodium rensonii 

5. Cajanus cajan 

6. Acacia angustissima 

7. Flemingia macrophylla 

8. Calliandra calothyrsus 

Results 
Propagation 

A brochure describing the 
propagation methods for each 
species was produced. 
Biomass Production 

L. leucocephala cv.K636 
produced the greatest bio­
mass in the trial, with 26.1 
tons per hectare at Barrigada, 
followed byS. sesban cv. 
Nubica at 19.9 tons per hec­
tare, also at Barrigada. Except 
for F. macrophylla and C. 
ca/otfiyrsus, all of the nitro-

These nitrogen-fixing trees, being grown inside a fenced area, are to 
be used as goat feed. 

gen-fixing trees produced 
greater than 11 tons of bio­
mass per hectare at Barri­
gada. 

Biomass production not 
only varied by location and 
soil type, it also varied by 
season, with a general de­
cline in vegetative growth 
from November to February. 
Seed Production 

D. rensonii and F. macro­
phylla produced numerous 
seeds regardless of season. 
L. leucocephala and S. ses­
ban produced more seeds in 
the alkaline 
soils of Barri­
gada and 
Yigothan in 
the acid soils 
of Ija. 
Plant Pests 

The main 
troublesome 
insect pests 
were mealy­
bugs, Chi­
nese rose 
beetle and 
longhorn 
beetle. No 

serious foliage, stem or floral 
diseases were observed. 

Potential Benefits 
The project provided infor­

mation on selecting nitrogen-
fixing trees suitable to differ­
ent soil types on Guam. The 
results were disseminated via 
a technical publication, eight 
pamphlets and a 15-minute 
video to local high schools 
and offices of the Guam Co­
operative Extension and 
USDA-NRCS in Guam and the 
Commonwealth of the North­
ern Mariana Islands. 

Data are collected on height and girth. 

http://wsare.usu.edu
http://www.sare.org
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O R G A N I C P R O D U C E FROM DRY L I T T E R 

Situation 
As population pressures 

increase in American Sa­
moa, fertile land is being 
consumed by houses and 
the associated develop­
ment. Meanwhile, the diets 
of most people in the terri­
tory are lacking in fresh 
fruits and vegetables, and 
those that are consumed 
must be shipped in from as 
much as 5,000 miles away. 

Ivona Ballard used her 
Western SARE grant to test 
a way to grow fresh market 
vegetables on her valley 
floor landholding on the 
island of Tutuila, which has 
steep mountains and fertile 
valleys. 

Objectives 
Demonstrate the sustain­

able, intensive farming of 
fresh organic market produce 
using pig waste composted 
under a dry litter waste man­
agement system. 

i^v 'm 

The dry litter system employs a portable piggery and uses bedding materials 
from a variety of sources, including leaves and coconut husks. 

Actions 
The project was estab­

lished with portable pigpens 
producing mulch and com­
post in a dry litter system to 

create raised beds on which 
to plant vegetables. The pro­
ject included these steps: 

• One pig was raised in a 
10-foot by 12-foot port­
able piggery that was 

The portable piggery is a 10- by 12-foot wire-enclosed structure. 

Farmer/Rancher 

Grant 

Project Number: FW02-040 
Project Title: Increasing Sus­

tainable Production in High 
Polynesian Islands 

Project Coordinator: 

Ivona Ballard 

Nu'uuli, American Samoa 

Technical Advisor: 

Laura Laumatia 

American Samoa 

Community College 

SARE Grant: $15,510 

mailto:donvargo@rockctmail.com
http://wsare.usu.edu
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moved after six months. 

• The bed was allowed to 
dry for two to three 
months. 

• Vegetables, including 
eggplant, red lettuce, 
cucumbers, beans and 
sweet basil, were then 
planted in 2-foot by 50-
foot beds, raised 3 feet 
to protect against flood­
ing. 

• No other plant nutrition 
was applied to the soil. 

• Crops were harvested 
and sold to restaurants 
and at roadside markets. 

Results 
For the past four years, 

Ballard has successfully 
grown a variety of vegetables 
using no chemical fertilizers 
or pesticides. The compost 
created using the manure 
from the portable piggery and 
the dry litter system has been 
sufficient to provide the nutri­
tional requirements for the 
sustainable production of 
vegetable crops. 

Ballard now has a 60-foot 
by 60-foot plot developed 
from the project on which she 
continues to produce vegeta­
bles. The 3-foot-high beds 
have proved high enough to 
preclude flooding. 

The Natural Resources 
Conservation Service takes 
growers to view Ballard's dry 
litter system at least six times 
a year, and the College of 
Natural Resources at Ameri­
can Samoa Community Col­
lege brings agricultural stu­
dents each year as part of 
their coursework. 

Several small piggery own­
ers, with two or three pigs. 

After the piggery had been moved several times, the remaining com­
posted material created a fine bed for vegetable production. 

have adopted the 
system to grow vari­
ous crops, including 
vegetables and taro, 
a Samoan staple. 

Larger piggery 
owners have been 
less inclined to adopt 
the system, however, 
because of the chal­
lenge of combining 
greater quantities of 
pig waste with organic 
matter to apply to 
their fields. Also, 
renovating traditional 
pigpens into dry litter 
systems can be 
costly. 

Potential Benefits 
Ballard's family 

has benefited by be­
ing able to eat fresh 
vegetables through the dura­
tion of the project. 

Equally important has been 
the demonstration of alterna­
tive waste management prac­
tices for American Samoa's 

swine industry, from which 
several people in recent years 
have contracted leptospirosis, 
a bacterial disease associ­
ated with wild and domestic 
animals. 

http://wsare.usu.edu
http://www.sare.org


Western 
Region 

Sustainable Agriculture 
Research and Education 

Western SARE Program 

Phil Rasmussen, Coordinator 

Utah State University 

Agricultural Science Building 

Room 305 

4865 Old Main Hill 

l^gan.Utah 84322-4865 

(435) 797-2257 
(435) 797-3344 fax 

Hawaii 

SARE Coordinator: 

Jonathan Dcenik 

University of Hawaii 

Dept. Tropical Plants & Soil Sciences 

3190 Maile Way, St. John 102 

Honolulu, HI 96822 

(808) 956-6906 

jdeenik@ha\vaii.edu 

http://wsarc.usu.edu 

Alaska 

American Samoa 

Arizona 

California 

Colorado 

Federated States of Micronesia 

Guam 

Hawaii 

Idaho 

Montana 

Nevada 

New Mexico 

Northern Mariana Islands 

Oregon 

Utah 

Washington 

Wyoming 

PACIFIC AGROFORESTRY P R O F I L E S 

Summary 

Agroforestry 
is a vital aspect 
of sustainable 
agriculture in 
the tropics, and 
producers in­
creasingly seek 
tree species for 
use in crop di­
versification, 
windbreaks, 
coastal protec­
tion, shade, soil 
improvement, 
water conserva­
tion, livestock 
fodder, woodlots and other 
applications. This project pro­
duced a series of 10- to 32-
page fact sheets for 83 of the 
most important agroforestry 
species in the region. Each 
fact sheet provides informa­
tion on products, uses, inter-
planting applications, environ­
mental requirements, propa­
gation methods and cultiva­
tion techniques. 

Objectives 

1. To strengthen NRCS 

Craig Elevitch, Permanent Agriculture Resources. 
— Ron Daines Photo 

and CES agent understanding 
of and proficiency in Pacific 
island tree species and their 
products and uses; 

2. To meet the defined 
needs of NRCS, extension, 
and other agricultural profes­
sionals by creating concise, 
practical, user-friendly spe­
cies profiles (8-to 16-page 
fact sheets) for 50 out­
standing Pacific island agro­
forestry species; 

3. To produce selected 

Professional Development 
Program Grant 

Project Number: EW02-001 
Project Title: Species Profiles 
for Pacific Island Agroforestry 

Project Coordinator: 

Craig Elevitch 

Permanent Agriculture 
Resources 

P.O. 428 

Holualoa, HI 96725 

(808) 324-4427 

craig@agroforestry.net 

tables of the 50 species 
sorted by associated crops, 
agroforestry uses/products 
(i.e., windbreak, timber, fruit) 
and five climatic zones; 

4. To distribute a search­
able CD with live Internet links 
and a reproducible, bound 
and printed set of the species 
profiles and selection tables 
to 50 NRCS, CES and other 
agricultural organizations in 
the American-affiliated Pacific 
islands; 

5. To publish the species 

Noni is an example of a native tree with a long tradition of Pacific island use that has proved to have high 
export value. Kona, Hawa'i. © Craig Elevitch 

http://wsarc.usu.edu
mailto:craig@agroforestry.net
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Cultural values of Pacific island trees are often as important as material values. Cultural festivalat Pu'u-
honua o Honaunau with coconut and noni trees growing in background. Kona, Hawai'i. © Craig Elevitch 

profiles on the Internet 
(www.agroforestry.net) for 
viewing in HTML (using a web 
browser) and downloading in 
PDF format (for reading with 
the free Acrobat Reader) for 
at least a three-year period; 

6. To assess the effec­
tiveness and benefits of 
above objectives by conduct­
ing a follow-up survey of re­
cipients three months after 
distribution of the completed 
species profiles. 

Publications & outreach 
A total of 47 species pro­

files covering 83 species (849 
pages in sum) were published 
to the project website, http:// 
www.traditionaltree.org. CDs 
containing the species pro­
files were distributed to 140 
NRCS, Cooperative Extension, 
state forestry and numerous 
other offices throughout the 
Pacific islands. 

Species profiles published to 
website: 

Acacia koa (and A. koaia) 

Aleurites moluccana 

Alphitonia zizyphoides 

Artocarpus altilis 

Artocarpus camansi 

Artocarpus mariannen-

s/s 

Barringtonia procera 

Broussonetia papyrifera 

Bruguiera gymnorrhiza 

Calophyllum inophyllum 

Cananga odorata Each 
cidia 

Canarium indicum (and C. 
harveyi) 

Casuarina equisetifolia (and 

C. cunninghamiana) 

Citrus species 

Cocos nucifera 

Cordia subcordata 

Endospermum medullosum 

Erythrina variegata 

Fagraea berteroana 

Flueggea flexuosa 

Gliricidia sepium 

Inocarpus fagifer 

Intsia bijuga 

Mangifera indica 

Metroxylon species 

Metrosideros polymorpha 

Morinda citrifolia 

Musa species 

Pometia pinnata 

Pterocarpus indicus 

Rhizophora mangle (and R. 

samoensis, R. racemosa, R. x 

harrisonii) 

Rhizophora apiculata (and R. 
mucronata, R. stylosa, R. 

x annamalai, R. x la-
marckii) 

Samanea saman 
Santalum yasi (and S. austro-
caledonicum) 

Santalum ellipticum (and S. 

freycinetianum, S. halea-

kalae, S. paniculatum) 

Syzygium malaccense 

Terminalia catappa 

Terminalia richii 

Thespesia populnea 

Toumefortia argentea 

Dissemination 
From January 2005 to 

August 2007, more than one 
million hits on species pro­
files were posted to the pro­
ject website. During August 
2007 there were 52,000 web 
hits on species profiles, indi­
cating the current rate of 
dissemination. The species 
profiles will be available for 
download for at least three 
years from January 2006 
(date of project completion) 
at www.traditionaltree.org. 

species profile included detailed information on plant propagation. Gliri-
seedlings grown by the Department of Forestry, Guam. © Craig Elevitch. 

http://wsare.usu.edu
http://www.sare.org
http://www.agroforestry.net
http://
http://www.traditionaltree.org
http://www.traditionaltree.org
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PORTABLE O F F I C E FOR "PEOPLE" 
Situation 

Compared with their U.S. 
Mainland counterparts, land 
grant institutions in the Pa­
cific are small and isolated 
from low-cost communica­
tions options. Their small size 
means fewer extension sub­
ject matter specialists are 
available to meet the informa­
tion needs of their clients. Yet 
these clients have information 
needs as diverse as those on 
the Mainland. 

At the same time, ad­
vances in computer and Inter­
net technology have opened 
low-cost avenues of dissemi­
nating information digitally to 
even the remotest locations. 

Objectives 
1. Identify, obtain and dis­
seminate, in digital format, 
literature related to tropical 
sustainable agriculture prac­
tices and issues developed 

P r o f e s s i o n a l D e v e l o p m e n t 

P r o g r a m Grant 

Project Number: EW98-011 

Project Title: Portable 

Extension Office for 

Program Literature 

Exchange (PEOPLE) 

Project Coordinator: 

Bob Barber 

Extension Agricultural 

Economist 

University of Guam 

U O G Station 

Mangilao, G U 96923 

(671) 735-2080 

bbarber@uog9 .uog.edu 

www.uog.edu/cals /people 

SARE Grant: $45,954 

through exten­
sion programs 
in the Pacific, 
Caribbean and 
U.S. Mainland 

2. Increase 
institutional 
capabilities to 
publish and 
disseminate 
information 
relevant to the 
Pacific 

3. Develop 
staff skills at 
nine Pacific 
sites on the 
use of equip­
ment, software 
and informa­
tion resources 
to enable a 
print-on-
demand litera­
ture exchange program 

4. Determine the impact of 
the literature exchange and 
distribution program on the 
development of tropical sus­
tainable agriculture in the 
region 

Actions 
Needs assessments, con­

ducted among agricultural 
professionals on Guam and 
extension agents across the 
Pacific, concluded that a digi­
tal extension library that 
brings together all of the pub­
lications from the Pacific Is­
lands and U.S. Mainland rele­
vant in a tropical environment 
would help agents deliver 
more effective extension pro­
grams. 

Based on this information, 
the project team: 

Bikkk tetramtra 

Located regional, na­
tional and international 
publications and organ­
ized them digitally onto a 
CD 

Disseminated the CD to 
participating islands and 
to hundreds of individu­
als and institutions 

Supplied participating 
institutions with equip­
ment that allows them to 
print the digitized publi­
cations on demand 

Developed a website that 
mirrors the CD -
www.uog.edu/cals/ 
people 

Results 

Initially, 33 digitized pub­
lications, most related to 
dealing with insect and 

mailto:bbarber@uog9.uog.cdu
http://wsare.usu.edu
http://uog.edu
http://www.uog.edu/cals/people
http://www.uog.edu/cals/
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disease pests, were 
added to the CD and 
website. 

The project distributed 
28 three-ring binders 
containing hard copies of 
all publications on the 
PEOPLE CD and website 
to each participating 
Pacific island extension 
office. 

Recognizing the rele­
vance and importance of 
the PEOPLE project, the 
Agricultural Development 
in the American Pacific 
Program (ADAP) added 
funding and helped iden­
tify relevant publications 
to include on the CD and 
website. 

Potential Benefits 
The PEOPLE project has 

given participating offices a 
100-fold increase in the num­
ber of extension publications 
available for client and pro-

£*i*E 

gram use. In addition: 

• Many of the publications 
have been updated elec­
tronically, notably on new 
guidelines for chemical 
use 

• The publications have 
been used as sources of 
information to benefit 
agricultural sustainability 

• Several agricultural tele­
communications and 
distance education pro­
grams have used the 
publications as source 
texts 

In short, the CD and web­
site have become powerful 
tools enabling isolated island 
professionals to address a 
wide variety of topics. 

http://wsare.usu.edu
http://www.sare.org
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RAT PATROL WITH E L E C T R I C F E N C E 

Situation 
In the Commonwealth of 

the Northern Mariana Islands, 
three species of urban rats 
damage nearly every crop 
grown in the country. High-
value crops like melons, 
sweet corn and pineapples 
are particularly vulnerable to 
rats. Lino Mendiola of Rota 
found that local rats had de­
veloped a taste for his ex­
panding pineapple crops. 

Standard rodent poisons 
are available at most agricul­
tural retail outlets, but farm­
ers find them expensive and 
ineffective as residential rats 
continue to enter farming 
areas. What's more, coconut 
crab, a land-based scavenger 
and historically and culturally 
important food species, eats 
poisoned rats and dies. 

In addition to damage from 
rats, crops grown on exposed 
hillsides, including Men-
diola's, suffer from wind and 
salt spray. 

Lino Mendiola and Scott Crocket with the electric rat control fence. 

The fence is charge with a 
flexible solar panel. 

Objectives 

• Establish a method for 
using an electric fence to 
control the rats that 
cause damage to pineap­
ples 

• Plant a double row of 
trees as a windbreak, 
da'ok (Callophyllum ino-
phyllum) and Gliricidia 
sepium. (Powerful Ty­
phoon Chaba in August 
2004 interrupted the 
windbreak project.) 

Actions 
Mendiola built an electric 

rat-protection fence using 
materials readily available for 
purchase on the Internet. 
Scott Crockett, district conser­
vationist with the Natural 
Resources Conservation Ser­
vice, designed the fence: 

• The electrified tape was 
1.5-inch nylon/wire typi­

cally used for horse 
fences 

Aluminum building studs 
were bent flat along the 
ground under the tape 

The studs were staked 

F a r m e r / R a n c h e r 

Grant 

Project Number: FW03-017 

Project Title: Rat Control in 

Pineapples on Rota 

Project Coordinator: 

Lino Mendiola 

P.O. Box 1092 

Rota, MP 96951 

(670) 532-0278 

Technica l Advisor: 

Scott Crockett 

Soil Conservationist 

Natural Resources Conser­
vation Service, Rota, M P 

SARE Grant: $5,569 

mailto:allans@nmcnet.edu
http:///vsare.usu.edu
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with 24-inch 
rebar posts; 
PVC pipe was 
slipped over 
the posts as 
insulation 

• Zip ties held 
the tape to the 
posts 

• The electrified 
tape was 
spaced at 
about half an 
Inch - close 
enough to 
keep a rat 
from crawling 
through, but 
far enough to 
prevent sparks 
from jumping 
the gap 

• The fence, 14-
inchestall 
when finished, 
was electrified with a 
small cattle fence ener-
gizer powered by a car 
battery and charged by a 
flexible solar panel 

After the fence was up and 
running, poison bait was 
placed inside the fence to kill 
any remaining rats. 

Aluminum building studs were bent flat along the ground under the electric tape to 
prevent weeds from growing up. 

Results 
The flattened metal studs 

created a contact pad and 
prevented weeds from grow­
ing up and touching the 
fence. Rats, which could jump 
the fence, won't jump where 
they cannot see, so they try to 
climb over. As soon as they 
touch the fence, they receive 

The finished electric fence, 14 inches high, cost less than $5,000. 

a 7,000-voltjolt. If that does­
n't kill them, they won't try 
again. Clever rats could dig 
under the fence, but the poi­
son bait inside gets them. 

The project was a tremen­
dous success. Mendiola went 
from never harvesting a ripe 
pineapple before the fence 
was built to zero rat damage 
after the fence. The entire set 
up cost under $500, not 
counting labor, which Men­
diola did mostly himself. 

Potential Benefits 
The technology is cheap, 

simple and effective and will 
work for any rat-prone crop, 
such as corn, melons, sweet 
potato and pineapple. The 
fence is light weight and can 
be rolled up in anticipation of 
a typhoon. 

Agricultural suppliers are 
now retailing the appropriate 
materials as a result of the 
successful model provided by 
this grant 

http://wsare.usu.edu
http://www.sare.org
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R E N E W I N G P O O R QUALITY SOILS 

Situation 
A large portion of land in 

the northern and central por­
tion of Guam is limestone 
with just barely 6-12 inches of 
topsoil, which has been left 
uncultivated and unproduc­
tive. 

Laila Pierson, coordinator 
of this Western SARE Farmer/ 
Rancher grant, learned as a 
young farmer in Ethiopia a 
method for growing bananas 
for a good harvest that can 
convert land of poor soil qual­
ity to more productive status. 

The land-conversion tech­
nique involves digging beds 
up to 4 feet deep, 6 feet wide 
and 50 feet long, then 
filling the beds up to 2 feet 
deep with organic materi­
als from around the farm, 
including trees, leaves, 
manure and soils. This is 
done just before the rainy 
season for the pit settle 
down and to store the 
moisture. 

Objectives 

• Test in poor Guam 
soils a method used 
for centuries in Ethio­
pia - digging pits and 
filling them with or­
ganic debris - that 
can improve soils for 
growing crops like 
banana, tare and 
sweet potato 

• Analyze the compost 
materials in the pit for 
nutrient content 

• Conduct tissue analysis 
on banana, tare and 
sweet potato 

Pierson plants a variety of cooking bananas 6 feet apart. 

Demonstrate through 
field days how farmers in 
Guam and other Pacific 
islands can convert land 
of poor quality to more 

Farmer/Rancher Grant 

Project Number: FW06-026 

Project Title: Multi-Crops on 

Plant Beds on Guam 

Project Coordinator: 

Laila Pierson 

Lanchon Chamorro 

119 South Marine Drive 

Tsai Building A-2 

Tamuning, G U 96931 

(671) 632-5120 

SisterMaty@yahoo.com 

Technica l Advisor: 

Manual Duguies 

Cooperative Extension 

Service 

University of Guam 

Mangilao, G U 96923 

(671) 735-2088 

mduguies@uog9.uog.edu 

SARE Grant: §5,915 

mailto:bbarber@uog9.uog.edu
http://wsare.usu.edu
mailto:SisterMaty@yahoo.com
mailto:mduguies@uog9.uog.edu
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productive 
status 

Craft and dis­
tribute publica­
tions showing 
the design and 
results to local 
farmers and 
farmers in the 
region 

Actions 
Four beds have 

been created and 
planted with ba­
nanas, taroand 
cassava. The plant 
beds are 4 feet 
deep, 6 feet wide 
and 50 feet long. A 
tarp was placed 
underneath before 
the pits were filled 
with organic mate­
rial (the plants that were up­
rooted when the area was 
being prepared) along with 
sludge and selected soil. 

Sweet potato were planted 
in between the plant beds 
when the taro and cassava 
plants reached a certain 
height. 

Additional 
plant beds were 
prepared, and 
field days were 
organized and 
held when the 
plants were 
nearing produc­
tion. 

Results 
Results from 

the project will 
be reported in 
early 2008. 

Plants thrive in Pierson's revitalized 

Potential Benefits 
Harvest coming from taro, 

sweet potato and bananas 
would bring more food and 
income to farms on the is­
land. Greater supply of these 
local foods should lower the 
market price, enabling their 
purchase by local people. 

Pierson evaluates the plants in her improved beds. 

cropping beds.. 

An increase in the avail­
ability of these three staple 
foods can help to overcome 
the shift in the diet of Pacific 
islanders to rice and fatty 
foods, which has increased 
the incidence of diabetes, 
obesity and heart disease. 

Positive results from this 
Western SARE grant may 
ignite new ideas in approach­
ing how tracts of low-fertility, 
shallow soils can be put to 
the full benefit for the lessee 
or owner of these limestone-
based farmlands. 

This would encourage agri­
cultural producers to look 
back at century-old practices 
that have sustained thou­
sands of people, showing that 
old and proven management 
practices can be merged with 
new ideas. 

http://wsare.usu.edu
http://www.sare.org
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S T O R I N G B R E A D F R U I T F O R P I G F E E D 

A perfect breadfruit. 

Situation 
Swine production is the 

primary livestock industry of 
the Federated States of Mi­
cronesia. Pigs are a major 
part of traditional and cultura 
practices. However, the cost 
of producing pigs in Microne­
sia is extremely high, owing 
mainly to the expense of im­
porting commercial feeds. 

Breadfruit, meanwhile, is 
one of the most common 
indigenous trees 
in the tropical 
islands, its foot­
ball-size fruit has 
long been a tra­
ditional starch 
crop throughout 
Oceania. Bread­
fruit is relatively 
high (40-50%) in 
dry matter and 
produces twice 
as much energy 
as bananas. 
Although not rich 
in protein, bread­
fruit is a fair 
source of miner­

als and vitamins. 
Scavenging domestic pigs 
routinely eat over-ripe 
breadfruit that has fallen 
to the ground, which sug­
gests that breadfruit can 
be an acceptable energy 
source for swine. 

Objectives 

• Develop a feeding 
regime using fermented 
breadfruit to reduce 
feed cost by at least 25% 
for growing-finishing pigs 
and breeding stocks 

Develop a feed formula 
using fermented bread­
fruit 

Develop sustainable 
practices for preparing 
fermented breadfruit for 
swine feed 

Conduct workshop/ 
trainings in the Feder­
ated States of Microne­
sia based on the results 
of feeding trials and 
preparation methods 

Determine the actual 
cost of production in the 
Federated States of Mi-

Actions 
The project team will take 

these approaches: 

• Randomly select experi­
mental and control grow­
ers from the College of 
Micronesia-Kosrae State 
Agriculture station and 
two private farms in 
Chuuk and Pohnpei 

after three months of fermentation. 

Professional + Producer 
Grant 

Project Number: FW06-307 

Project Title: Replacing 

Imported Energy Feeds by 

Storage of Excessive Bread-

Fruits as Out-of-Season Pig 
Feed 

Project Coordinator: 

Jim Currie 

Vice President 

Cooperadve Research and 

Extension 

College of Micronesia-FSiM 

P.O. Box 96941 

Kolonia, Pohnpei, FSM 
96941 

jimc@comfsm.fm 

Producer Advisor: 

Kalwin Kephas 

Director 

College of Micronesia-FMS 

Kosrae Campus 

P.O. Box 37 

Tofol, Kosrae, FSM 96944 

SARE Grant: $16,712 

mailto:jphillip@comfsm.fm
http://wsare.usu.edu
mailto:jimc@comfsm.fm
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• Conduct feeding trials at 
each farm until the grow­
ing-finishing groups 
reach a market weight of 
150 pounds 

• Analyze an experimental 
formulated ration of fer­
mented breadfruit for 
crude protein, energy, 
phosphorus, calcium and 
fat 

• Compare the growth rate, 
feed conversion and 
body condition of pigs 
fed the experimental 
ration with those fed the 
control ration, which 
constitutes the current 
diet of imported commer­
cial feed, at both 
Pohnpei and Chuuk 

• Compare the price of 
each ration type at both 
Pohnpei and Chuuk 

As of fall 2007, these ac­
tivities had been conducted: 

• 700 pounds of breadfruit 
had been stored for feed­
ing, with storage at pro­
ject sites in Pohnpei and 
Chuuk 

• Identification tags, scales 
and equipment had been 
ordered 

• A 50% feed supplement 
had been identified and 
ordered 

Results 
Results of the first year's 

activities will be available in 
early 2008. 

Potential Benefits 
The project will shed more 

light and information on how 
to be more effective in utiliz­
ing excess breadfruit during 
the full season, which will 
help producers save on the 
cost of expensive imported 
feeds. 

Above, damaged breadfruit unfit for humans but great for pig feed. 
Below, cut breadfruit showing damage from disease. 

All island cultures have a 
history of preserving bread­
fruit for human consumption 
during off seasons 
and for food secu­
rity. These islands 
normally experience 
an overabundance 
of breadfruit during 
the main seasons, 
but they lose a large 
portion of the late-
season fruit to dis­
eases and fruit fly 
infestations. Instead 
of risking crop loss, 
storing the bread­
fruit out of season 
and preserving it in 

the traditional pit fermenta­
tion system will allow produc­
ers to use it as pig feed. 

Breadfruit mash in storage bags. 

http://wsare.usu.edu
http://www.sare.org
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W I N D B R E A K S WITH A D D E D VALUE 

Situation 

Most of the land on the 
Commonwealth of the North­
ern Mariana Islands is broken 
into small, privately owned 
parcels. This, coupled with 
frequent and devastating 
typhoons, makes it difficult for 
landowners to produce an 
income. Planting a windbreak 
could protect crops, but the 
space required for the wind­
break would take scarce land 
out of production. 

A solution could be a 
windbreak that offers both 
protection from tropical 
storms and an agricultural 
commodity that produces an 
income. 

Objectives 

Establish a dense multi-
row windbreak/shelter belt 
that will protect fragile crops 
from prevailing and seasonal 

Technical advisor Scott Crockett of NRCS and Ephram Taimanao. 

Salt spray can damage crops. 

winds and, at the same time, 
produce a marketable crop. 

Actions 

Two types of trees were 
planted with seedlings ac­
quired from a local nursery. 

• Da'ok {Calophyllum 
inophyllum), a native 
typhoon-resistant tree 
that produces an oil-rich 
nut used in aromather­
apy, was planted as the 
primary row 

Various citrus trees, 
the fruit from which 
could be sold at local 
restaurants and grocery 
stores, were planted on 
the inside rows, stag­
gered to create a closed 
wall of leaves at maturity 
The planting scheme was 

I adapted to fit local condi-
I tions: 

I • Trees were planted in 
three or four rows, de­
pending on topography 

The low-fertility soils 

were supplemented with 
a 16-16-16 fertilizer 

Da'ok performs well on 
shallow soils, as found at 
field edges, so they were 
planted as the primary 
row 

Farmer/Rancher 

Grant 

Project Number : FWO1-091 

Project Title: Luta Wind­

break/Agroforestry 

Project Coordinator: 

Ephram Taimanao 

Joe & Sons Enterprises 

P.O. Box 887 

Rota, M P 96951 

(670) 532-0500 

Technical Advisor: 

Scott Crockett 

Soil Conservationist 

Natural Resources 

Conservation Service 

Rota, MP 

SARE Grant: $7,485 

mailto:allans@nmcnet.edu
http://wsare.usu.edu
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• Soil depth increases 
further into the field, so 
fruit trees were planted 
there between rows of 
existing banana plants 

• As fruit trees matured 
among the sheltering 
banana plants, the ba­
nanas were to be phased 
out, leaving only healthy 
citrus 

The project suffered two 
major weather-related set­
backs: 

• Typhoon Chata'an on July 
7, 2002, toppled both 
windbreak trees and 
banana plants and 
caused salt damage to 
both 

• On Sept. 8, 2002, Super 
Typhoon Pongsona dev­
astated seedlings that 
had survived Chata'an 

Results 
The disastrous typhoons 

allowed the project team to 
assess which varieties sur­
vived better than others and 

Da'ok, in the fore­
ground, were planted 
after the typhoons. At 

right, NRCS conserva­
tionist Crockett checks 

a fruit three that sur­
vived the typhoons. 

might be good candidates 
for future plantings. 

Meanwhile, the results 
of the project will take sev­
eral years to assess. Be­
cause of optimism over the 
potential benefits of com­
mercially productive wind­
breaks, the project was 
continued beyond the origi­
nal SARE funding date to 
provide for replanting and 
evaluation. 

Potential Benefits 
If the windbreaks of com­

mercially valuable trees are 
successfully established, they 
can offer a variety of benefits: 

• The windbreaks can vir­
tually eliminate damage 
from prevailing winds to 

fragile crops like ba­
nanas, papayas, tare and 
okra. 

Wind-borne diseases and 
moisture loss to evapora­
tion and evapo-
transpiration can be 
greatly reduced 

The trees will improve 
the aesthetics of the 
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12 FRUITS FOR ISLAND P R O M O T I O N 

Situation 
Small producers 

of coffee and maca-
damia nuts in the 
Kona region of Ha­
waii have struggled 
with high costs and 
limited land and 
labor. Producing 
locally adapted tropi 
cal fruits, and creat­
ing marketing link­
ages between the 
farms and high-end 
restaurants within 
marketing distance, 
could add profitable crop 
alternatives. 

Objectives 

Figs, one of the 12 fruit species selected, have 
proved popular among island chefs. 

Actions 
The project team con­

ducted these activities: 

1. 

2. 

3. 

Gathered information on 
100 fruits already grown 
in the region 

Based on surveys of 54 

island chefs, selected 12 

trees for demonstration 

Loquat - three varieties 

Mysore berry 

Poha (Cape gooseberry) 

1. Identify 12 species of 
exotic tropical fruits with 
high potential for year-
round market accep­
tance 

2. Develop and demon­
strate a prototype poly-
culture tropical fruit pro­
duction system based on 
sustainable production 
technologies 

3. Develop direct 
and wholesale 
markets for 
both fresh fruit 
and processed 
products 

4. Help the Kona 
Pacific Farmers 
Cooperative 
expand into new 
activities, in­
cluding the long-
term marketing 
of the fruits 
developed from 
this project 

Rangpur "Kona lime has also proved popular 

Pomegranate - four va­
rieties 

Cherimoya - two varie­
ties 

Tamarillo (tree tomato) 

Rangpur "Kona" lime 

Tropical apricot 

Grumichama 

10. Surinam cherry - two 
varieties 

11. Kumquat - two varieties 

12. Figs - two varieties 

• Developed a 1-acre dem­
onstration site on land 
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adjacent to coffee and 
macadamia nut process­
ing facilities of Kona 
Pacific Farmers Coopera­
tive 

• Planted trees (both pur­
chased and donated) 
and developed sustain­
able and organic produc­
tion protocols 

• Created an agritourism 
attraction with educa­
tional kiosks, displays, 
pathways, signage and 
landscaping 

• Created demand for 
fruits by providing infor­
mation to chefs and 
other potential buyers 
and alerting them to fruit 
availability 

Results 
The production and mar­

keting information gathered 
from the project has been 
provided to producers through 
workshops, publications and 
the 12 Trees website, 
www.hawaiifruit.net/12trees. 
html, which receives more 
than 2,500 visits a month. 

Faculty and students in the 
UH West Hawaii Culinary Arts 
Program in Kona developed 
recipes using the 12 fruits 
(fresh and processed) and 

Above, jackfruit, another fruit 
gaining acclaim, and below, figs 
from UC Davis, which are part of 
a new Hawaii Western SARE 
Farmer/Rancher grant. 

The flower of the grumichama, also known as Brazilian cherry. 

tested them with con­
sumers. Graduates carry 
this knowledge into the 
local restaurant industry. 

Brown turkey figs, 
gaining popularity among 
chefs, generated $3,263 
in sales from the project. 
Demand now exceeds 
supply from 20 farms 
that have started produc­
ing figs. 

The project has been fea­
tured locally and nationally on 
television and in magazines 
and newspapers. 

Potential Benefits 

• Project results have been 
discussed widely and put 
into practice by local 
farmers 

• Kona growers who in­
creased production 
based on seasonal diver­
sification cite benefits 
like reduced need for 
external labor during the 
coffee-picking season 

• Growers are profiting 
from figs, tropical apricot 

Visitor kiosk under construction. 

and Kona rangpur limes, 
and many report easier 
sales of fruit not sold in 
years before the project 

• Cost-of-production fig­
ures have helped grow­
ers dealing with chefs 
and grocers 

• Demand for project fruit 
has been high, present­
ing a challenge for sup­
ply, which also includes 
fruit from trees not part 
of the initial planting -
including rollinia, jack-
fruit and jaboticaba 

• Results have been put in 
place in south India and 
are under study in Japan 
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