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Dr. Bruce Mathews delivers plenary talk at the First

International Conference on Interdisciplinary Filipino Studies
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Floriculturist and Botanist Bill Sakai Leaves Classroom for Golf Course
By Professor Christopher Lu

After devoting almost his entire professional years to the

University of Hawaii, four years at UH Manoa and forty-one years
at UH Hilo, Professor William Sakai is retiring at the end of 2017.

Editor:

Norman Arancon

Among faculty at the College of Agriculture, Forestry and Natural
Resource Management, Professor Sakai is the lead example for
Layout Editor: hands-on learning, the core philosophy of teaching and learning at
the College. In Hydroponics, one of the courses taught by
Professor Sakai, learning outcome was emphasized. Students were
required to obtain a successful harvest at the end of semester.
Contributors: While it was not unusual to hear students sweat over the outcome
of the harvest, the course ensured the desirable learning outcomes
are achieved. Professor Sakai taught a wide range of courses in
Chris Lu horticulture including Principle of Horticulture, Floriculture, and
Nursery Management. As one of most knowledgeable person in orchid growing on campus in
orchid growing, he is known to integrate industry experience with his teaching.

Norman Arancon

Bruce Mathews

Professor William Sakai

Maria McCarty

Antonio Vera
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' By: Dr. Bruce Mathews

On 13-14 November I was invited to Honolulu to meet with
a delegation from West Sumatra, Indonesia to the East-West
Center, the Center for Southeast Asian Studies (CSEAS), and
the College of Tropical Agriculture & Human Resources
(CTAHR) at the University of Hawai‘i at Manoa (UHM).
The delegation included the Governor of West Sumatra, The
Hon. Irwan Prayitno, and the former Dean of the Faculty of
Agriculture at Andalas University in Padang, West Sumatra,
Dr. Ardi.

Dr. Ardi presented a talk on the outcomes 30 years
henceforth of the TropSoils Indonesia project conducted by
CTAHR, the Indonesian Center for Soils Research, and the
US Agency for International Development (USAID) in
Sumatra during the 1980s. The project developed sustainable
agricultural practices based on integrated nutrient and pest
management for resource limited farmers cultivating the
regions acidic, low-fertility soils. Overall the economic
standing of local residents improved as a result of the project
however there are new challenges that need to be addressed
for farmers to sustainably intensify their operations and be
resilient in the face of climate change and other stresses. In
otder for their agricultural, forestry, and aquacultural-fisheries
industries to be globally competitive while providing for local
needs they are seeking a new round of collaboration with
Hawai‘i and other global partners. They envision
partnerships and hosting faculty and students from Hawai‘i
to study agricultural and aquacultural input optimization by
further refining the integrated approaches that include locally
sourced inputs, soil microbial adjuvants to optimize soil
health and plant nutrition, coupled with the latest in precision
agricultural technologies (sensors, automation, robotics, etc.)
and real-time, data-driven, on-line decision support systems
and cell phone apps. This is an opportunity for us as the
agriculture technology revolution is picking up speed fast in
the Asian tropics.

Billions of investment dollars are going into both agricultural
biotech and the precision agricultural technologies. Microbial
adjuvant start-up companies that deal with plant-microbe
interactions are increasing and many leaders in the soil-plant
research arena claim that microbial manipulations to optimize
soil health and plant nutrition will be a big part of future
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in Tropical Islands

agriculture in order to reduce the amount of fertilizer
required. And cutting edge labs in California, China, and
India are initiating amazing projects on genetic innovations
and synthetic metabolic pathways that will surely impact
agriculture and associated food, feed, fiber, and biofuel
product processing in the decades ahead. These innovations
will contribute to more efficient use of inputs, reduced
pollution, and greater resilience to climatic stress. And while
there is little chance for much acceptance by the organic
farming sector, and people who share their rigid ideology
against human engineered processes, we must also accept
that organic farming cannot solve all the challenges of an
agriculture that has to provide for a population of 10 billion
in 2050 (Kirchmann et al., 2016; McGuire, 2017). The path
forward will no doubt have to be holistic, integrative,
innovative and balanced or we will enter a dark phase by
continuing on current business as usual paths which are
providing less than desired ecological and economic

dividends.

Economically viable farming is increasingly data-based and
these data will have their greatest value if combined and
aggregated in useful ways. Big data will be a huge part of
agriculture’s future where decision support systems are linked
to on farm data, weather, crop growth stage, etc. This will
allow farmers to understand what is happening on their farms
at a higher level than ever before and make appropriate real-
time decisions for the management of inputs such as
fertilizers and feed supplements and other practices. Robotic
machine learning algorithms will allow for automatic
detection of unhealthy, diseased, and otherwise undesired
plants like weeds and eliminate them from the system.
Unmanned aerial vehicles with powerful hyperspectral
cameras can be used to estimate biomass development and
nutrient status of crops. Globally, financially constrained
farmers are recognizing that precision management which
embeds input optimization is key to their future economic
success and ag techie analyst consulting services are
expanding (Wortmann and Kaizzi, 2016; Walter et al., 2017).

West Sumatra Governor Prayitno presented a thorough overview
of his continuing vision of sustainable economic development in

Continued next page...
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West Sumatra however it was clear that some graduate students in
the audience did not embrace a holistic an integrated view of how
to balance resource conservation, socialistic ideals, and sustainable
economic development. Governor Prayitno calmly answered their
comments and talked about the livelihood needs of West Sumatra’s
5.2 million residents and what sustainable economic development
entails in terms of a balance among environmentally friendly
production/business practices, local food self-sufficiency,
consetrvation, preservation, and restoration. One graduate student
had fears that the Mantawai Islands, a growing mecca for surfing,
would one day become another Bali or Waikiki. Governor Prayitno
answered that as long as the islands are primarily a destination for
venturous surfers there is unlikely to be the emergence of
environmental problems any time soon.

This brings me to more local considerations for Hawai‘i. On the
way out of Governor Prayitno’s talk an American graduate student
and I had a talk about how we are good at turning out graduates
with strong consetvationist/protectionist mindsets and socialistic
ideals but not so much in terms of sustainable economic
development which is key for providing a tax base for the social
good that sound governance seeks to perform. Specifically, we
talked about ecological imperialism and the hypoctisy/illusion of
some of our well-intentioned conservation/preservation advocates
and how Hawai‘i can’t really be a model for tropical island nation
states until we start producing more of our own food and wood/
fiber products. Our hypocrisy is rooted in the fact that we tend to
import many of these products from regions of the world with
much weaker environmental regulatory policies and quality controls
than we have. Hence, our illusion of natural resource conservation
and preservation is greater global environmental degradation than if
we produced and extracted our own resources in an
environmentally prudent and resilient manner, especially given that
we have the expertise (Berlik et al., 2002). The essentials for human
sustenance have to come from somewhere so why not locally? 1
have tired of going to local environmental meetings because the
cautionary protectionist ethic reigns with little holistic discussion of
local consumption patterns and their implications, not to mention
increased risks of more invasive species coming in with imported
produce.

For inspiration on how to take next steps we may wish to look to
the New England region of the USA which has a long history of
environmental protectionism. Through the University of New
Hampshire, Harvard University, and Food Solutions New England
they have recently articulated a vision for more of their landscape
to be managed as sustainable woodlands for locally used wood
products and for farms that actually produce healthy food for the
region rather than as increasingly subdivided accommodations for
rural gentrified living and retirement communities (Donahue et al.,
2014; Foster et al., 2017).

We can also no longer discount the reality of capital-intensive,
greenhouse contained horticultural food crop production. The
good news is that if it works in hostile climates like the Northeast
and Northern Europe, there's a reasonable chance it can work in
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Hawai‘i. Our challenge is finding people with the investment
funds. Small farms are making a comeback in New England,
Northern California, and parts of Canada however this is largely
due to people who have funds for the resources to be competitive
and because the local consumers are increasingly willing to pay the
costs of environmentally friendly local production. Compared to
Hawai‘i it is indeed surprising to see that these regions are
increasingly packed with glasshouse production of vegetables
(tomatoes, lettuce, cabbage, cucumbers, etc.) and a significant
portion of the local populace would rather pay more for local

Dr. Ardi from Andalas University, West Sumatra, Indonesia; UH Hilo
CAFNRM Dean Bruce Mathews; and UHM CTAHR Natural Resource
Management Specialist, Dr. Carl Evensen at Sherman Hall, UHM
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Dr. Sakai, continued...

During 1974-76, Dr. Sakai served as the Vice President of Production and Research at Flower Cart, a California based
company. He is enthusiastic in the practical training of students to meet the needs of industry. Professor Sakai is a
recipient of Board of Regents Award for Excellence in Teaching.

From his first study on Xanthosoma sagittifolium for the production of edible starchy tuber in the early 70’s to the more recent
on giant taro for combating salinity caused by sea level rising as a result of global warming, Dr. Sakai maintained a wide
range of research interest in horticulture, agronomy, floriculture and hydroponics. His interest in ariods, the plants of the
arum family including taro, persisted throughout his career. Whether he is working on integrating taro production in
aquaponics system or the production of biofuel with albizia, Dr. Sakai focused on the application of research results to food
and feed production. He has published widely and is a recipient of Chancellor’s Award on Excellence for Research and
Scholarly Activities.

Professor Sakai is passionate of preparing future leaders in food and agriculture. For many years, he is the leading force in
the area of P-20 agricultural education. Though a grant funded by the USDA National Institute of Food and Agriculture,
he raised interest in food and agriculture among primary and secondary schools, recruited many college entering students to
food and agricultural disciplines; and mentored them through the academic careers. He has contributed significantly in
increasing the workforce in food and agricultural fields. I personally appreciate Bill’s willingness to accept the invitation to
serve as Interim Dean of the College of Agriculture, Forestry and Natural Resources in a critical transitional time in 2004.

Professor Sakai loves teaching. He motivates student to love learning, encourages curiosity and mentors them to success; a
teacher taking many hands, open many minds and touch many hearts.

Professor William Sakai harvesting vegetables in the hydroponics greenhouse
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Cattle Production in Hawaii
By *Maria McCarthy

Cattle in Hawai’i was once considered Kapu (sacred,
thus forbidden) to eat when it was introduced in 1793. King
Kamehameha received six heifers and one bull as a gift from
Captain George Vancouver. The cows were then placed in a
guarded, 400 acre parcel of land, surrounded by a rock wall.
The king did this to increase the population size of his herd
to one day be a sustainable food source for his people. When
King Kamehameha 111 reigned he lifted the Kapu in the
1800’s when the herd was around 25,000 heads.

Local Cattle Ranch in Hamakua, 100% grass fed beef. Image
credit to BLACKINKMIRANDA, Jan. 17, 2001

At this time ranches were established in the islands.
However the Hawaiians had little experience in caring for the
cattle, thus bringing in the Spanish Vaqueros that herded
livestock by horse. Hawaiians who became skilled in this trait
began calling themselves as Paniolos. Soon products such as
pipikaula (salted dried beef) were sold to the sailors, and
hides sold to tanneries in New England. Finally a grain
finishing program was implemented in the islands for the
beef production. The grain finishing program allowed the
ranchers to provide close to 100% of the state’s demand for
beef; accomplishing King Kamehameha’s desires for 100%
sustainability of beef production. However towards the
1990’s the cost of finishing the cattle for meat production
became financially unachievable. It remains to this day to be
more economic to sell the calves to the mainland to be
finished for beef production. This unfortunately has led to
supporting approximately 22% of the state’s total demand
for beef. The remaining 70% — 80% (~31,000 heads) of
cattle is exported out of state. Since the early 2000’s, around
9% or less of beef consumed in Hawai’i is local.

This leads to the controversies of trying to be a self-
sustainable state. The more we rely on the exports from the
mainland and other countries the less chance Hawai’i has to
be independent, thus waiving control over our state to the

American government. However the local cattle ranches are
under pressure from the local consumers, for suspicion of
not following environmentally friendly protocols, which
makes it even harder for our local beef production to grow.
To change this for our future generations it requires our up
and coming ranchers to be educated.
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A rancher checking out his herd in Paniolo Cattle Co;
Image credit by Megan Spelman

University of Hawaii at Hilo and University of Hawaii at
Manoa both have animal science degrees allowing the next
generation to acquire the knowledge needed to continue
raising and finishing cattle here in Hawai’i and both
programs are experiencing a decline in student enrollment
and resources due in part to lack of funding. A unified
undertaking between the state government and UH
administration has to take place to augment the situation.
The Deans of UH Hilo and Manoa Ag Program are meeting
in Honolulu next month to explore pathways to address the
challenges. Agriculture is a major and vital part of Hawai’i
and its future. Hopefully we can move in a direction that
will balance our food supply and reach a more self-
sustainable system that can honor King Kamehameha’s
goals.

Use of hormones or antibiotics
Natural grass-fed. Nothing artificial

*Maria McCarthy is a BS Agriculture student, with an animal science track.
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Dean Mathews delivers plenary....

the timely and appropriate applications of soil amendments, reduced tillage, and integrated soil fertility management using optimal com-
binations of organic and chemical fertilizers. The advent of new technologies such as precision farming, GIS, electronically assisted plant
nutrient analyses were some of the options that were offered by Dr. Mathews that can benefit Philippine agriculture in addition to the
adaption of well-managed irrigation and improved crop cultivars. “The Philippines future economic growth and agricultural resilience in the face of soil
degradation and climate change is strongly dependent on the development of skilled, technological savvy, farmers and agricultural workers”, Dr. Mathews con-
cluded. “We have chosen Dr. Mathews to deliver the plenary talk because of his familiarity with Philippine agriculture and the Filipino
community coupled with his global outlook in agricultural resiliency” explained Dr. Jubilado, co-chair of the conference. Dr. Mathews is
a well-published soil scientist and well-traveled researcher, whose travels include multiple trips to Asia and the Philippines with his wife
Grenia. He was also instrumental in the development of the Filipino Studies Program at UH Hilo and advocated to include natural re-
sources in the program making it probably the only program in the US that has such a track.

The plenary talk opened the second day of the First International Conference of Multidisciplinary Filipino Studies at the University of
Hawaii at Hilo on October 27 — 28, 2017. The conference aimed to provide the excellent venue for the exchange and sharing of ideas,
researches, studies, expetiences, and other academic pursuits, endeavors and interests related to the Filipinos and the Philippines. Some
of most interesting presentations during the conference came from the fields of agricultural sciences, allied health sciences, anthropolo-
gy, art studies, cultural studies, diaspora and migration studies, education, ESL, film studies, gender studies, language, indigenous studies,
linguistics, literature, media and communication, museology, performing arts, popular culture, politics and governance, psychology, reli-
gion, sociology, Southeast Asian studies, sustainability studies, tourism studies, urban studies and women’s studies. The conference was
co-chaired by Dr. Rodney Jubilado (Chair and Associate Professor, Languages Department) and Dr. Norman Arancon (Associate Profes-
sor, CAFNRM) together with the members of the Filipino-American Heritage Month committee including Ginger Hamilton (Director,
MAAP), Dr. Celia Bardwell-Jones (Associate Professor, Philosophy Dept), Jane Clement (President, Council of Visayan Organizations),
Lark Canico (President, Filipino Studies Students), Georgette Mercado (Secretary, Filipino Studies Students), Michael Sagun (President,
Bayanihan Club) and Desiree Medrano (VP, Bayanihan Club).

Growing up in Alaska I knew that most food (not including subsistence) I ate was not Alaskan grown, but imported goods. The figures

Why does Alaska only grow 4 percent of its food?

By *Clarissa Zeller

are about 96% imported and 3 — 5% locally grown, showing a great imbalance and reliance of foreign goods. It’s know by the
government that Alaska only has three to five days of food supply in times of state of emergency. Also, to note that the cost of food
varies greatly the farther away from major cities due to transportation fees and difficulties. In the community of Sand Point a pound of
grapes costs $6.49, where the average in the U.S. is $2.88, this is just one example of a village/small town in Alaska. The big question is
why don’t Alaskan’s grow more of their food? One theory suggests that instead of food the main focus became oil, since it is the
biggest nonrenewable commodity. Another thing to think about is permafrost in Alaska’s soil. Permafrost is soil, rock or sediment that
is frozen for more than two consecutive years. However, a farmer in Bethel Alaska has been making strides in growing crops in
permafrost soil.

One big factor in why many locals don’t farm is lack of knowledge,

because the local lifestyle consists of hunting and gathering. In Tim
Meyers region, there is only one farmer and that is him. Majority of
the soil in Alaska is untouched and

guessed it ‘permafrost’. For the past

remains rich, mainly due to you

six years Meyers and his wife have
food on 17 acres of permafrost in
a two-yeat process of clearing and
composted tundra, “slurry” of

. amount of dry molasses to increase
biological life. Raising beds and high N Bepnn_ . . tunnels help mitigate cold
temperatures and short growing . seasons. To extend the lifespan of
harvests an underground root cellar BAEED GHPSE TRl 2 ETeiass [N e store is used to naturally keep the
product cool with the surrounds permafrost. The crops have been successful and the farm has a twice weekly market where locals
come to buy local greens. His next ambition would be to create a farm school to share what he has learned. This is a good example on
what steps Alaska can take to start growing locally sustainably and less on foreign goods. This would not only benefit locals with cost
of food, but also saving the local government millions. All that is needed is dedicated students.

*Clarissa Zeller is a student of AG230, Sustainable Agriculture, Fall 2017 session.

been dedicated to growing organic
Bethel Alaska. To get to the soil it is
amending each field with manure,
salmon, lake water, and a small
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CAFNRM Congratulates the Graduating Class of Fall 2017

We are proud to recognize this year’s graduating class of the Fall 20017
Semester. Ten students are slated to receive their Bachelors of Science
degree in Agriculture on December 16. Prior to their graduation a special
ceremony are organized to recognize their achievement at the UH Hilo
Farm Pavilion together with the members of the faculty and staff of
CAFNRM. The following are the candidates for graduation:

1. Cobian Gutierrez, Gema Brigitte (VET)

2. Dinger, Blake Robert (THO)

3. Genovia, Kawaikapuokalani Wei Xian (AGB)

4. Kadoya, Kayuri (Tropical Plant Science and Agroecology)
5.  Kea, Cotnel Antonius (ANS)

6. Kohashi, Jensen (THO)

7.  McCarthy, Maria Jerine (ANS)

8.  Metuli, Keith Mauola (TPSA)
9. Montgomery, Ellison Parker (TPSA, AGB)
10. Stevens, Kuupomaikaiokeaohou Lindsey Akuila (TPSA)

We wish them all good luck and success as they navigate through new
chapter of their lives after college. CONGRATULATIONS!

. W

Maria McCarthy

Lindsey Stevens

Ellison Montgomery
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Chinampa: An ancient agricultural system
By *Antonio 1 era

The chinampa, from Nahuatl chinampan, meaning "in the fence of
reeds", is a Mesoamerican method of agriculture and tertitorial ex-
pansion used by the Mexicas to expand the territory on the surface
of lakes and lagoons of the Valley of Mexico. However, it is believed
that it is a technique initiated in the Toltec era, although its maxi-
mum development was achieved in the sixteenth century. By 1519,
this method of cultivation
occupied almost all of Lake |
Xochimilco, and its combina- |
tion with other techniques
such as irrigation by canals
and the construction of ter- £2
races, allowed to sustain a
very dense population. The
chinampa is an artificial culti-
vation system that is built in
areas where water is the main
natural resource present in FES
the environment, this aquifer
surface is called wetland.
They are built in order to
grow plants, vegetables and .
vegetables for self- g
consumption and local mar-
ket. This farming system is
placed in shallow areas of lakes, does not depend on artificial irriga-
tion or rainwater, because its location always has irrigation. There are
two types of chinampas, the inland one, which is located on the
banks and is irrigated by channels and the lagoon, which is built on
waterThe first step in the construction of a chinampa is to locate a
shallow place on the banks of the aquifer surface, once the space is
allocated it is surrounded with stakes of ahuejote, a typical tree of the
wetlands, whose main characteristic is to support the excess of water.
The second step is to join these stakes with reed to form a fence.
Residues of aquatic plants are placed on the bottom of this to form a
base that is allowed to dry approximately 15 days. Later, with a shov-
el with a handle long enough to reach the bottom of the lake, mud is
extracted to fill the fence that forms the chinampa. It must remain
fifty centimeters above the water level, again the surface is allowed to
dry and it will be ready for sowing. Dimensions of each of these
gardens were: 300 feet long by 30 feet wide. To make a garden,
workers weaved sticks together to form a giant raft, and then they
piled mud from the bottom of the lake on top of the raft to create a
layer of soil 3-feet thick. The rectangular gardens were “anchored” to
the lake by willow trees planted at the corners. Each garden was
lined on all sides by canals to allow canoes to pass with workers and
materials. The chinampa were companion-planted (the planting of
different crops in proximity for pest control, pollination, providing
habitat for beneficial creatures, maximizing use of space, and to oth-
erwise increase crop productivity) with corn, beans, squash, toma-
toes, peppers, and flowers, and these incredible gardens yielded up to
7 crops per year! As mentioned above, the chinampa plot was con-
structed by staking out a rectangular enclosure, about 30 m in length
and 2.5 m in width, into the marshy lakebed. The enclosure would
then be fenced in by joining the stakes with wattle. After that, the
fenced in area would be filled with mud and decaying vegetation. In
order to prevent the roots from becoming water-logged, it was im-

54

portant that the fill brought the chinampa plot above the lake level.
It is important to mention that the stakes used for construction, over
time, become trees whose roots firmly hold the soil of the chinampa,
in addition to providing shade for the vegetables. The soil extracted
from the bottom of the lake is enriched with nutrients, so both ele-
ments are essential for this culture system.
Possibly, the main attraction of
the Chinampas is the extraordi-
nary fertility of the soil that, com-
bined with the abundance of
water and the labor of the
farmer, became an intensive pro-
duction system without equal in
the world. With the urbanization
| of Mexico City, chinamperifa was
lost, with the exception of Xo-
chimilco who still practices this
tradition. Among the vegetables
| produced under this system we
can find spinach, Swiss chard,
- | radishes, parsley, cilantro, cauli-
~ flower, celery, mint, trutabaga,
chives, rosemary, lettuce and
purslane, among others.
At present, Xochimilco, the chi-
nampas are at risk due to several factors, such as the contamination
of the water, the excess of salinity in it and the loss of moisture in
the soil; this is where the big problem lies for the chinampas since
they depend totally on the water, which is damaged. This makes veg-
etables no longer fit for human consumption, since the waters have
potentially toxic agents for both vegetables and soil and this makes
crops more vulnerable to pests and bacteria.
Cutrently, according to data from the delegation, in this area there
are 1800 hectares, it is known that every day the chinampera area is
reduced by change to urban use, but in addition to the still produc-
tive surface only in 47.7% the system is applied chinampero, while
greenhouses have been installed in 12.5%, 9.4% are flooded, 16%
have grasslands and 14.4% produce corn. The change in the use of
land is largely due to the fact that it is no longer a business for chi-
namperos. Marfa Eugenia Terrones mention her book “On the
water's edge”, politics, organization and the environment. History of
Xochimilco in the 20th century:

Neither the development of urbanization in the Federal District nor
the economic structure of the country favor the permanence of agri-
cultural activities in Xochimilco. Farmers' families have simply had
to dedicate themselves to something else, either because agriculture
does not leave a sufficient margin of profit or because it does not
have enough support. It is extremely interesting that while in Xo-
chimilco the Chinese tradition is lost, in other parts of the country
that have an abundance in water, such as the marshes and flood-
prone areas of Veracruz and Tabasco, it is intended to introduce this
farming system, an old way of producing Nowadays it is of vital im-
portance since it produces a large quantity of vegetables to cover the
food needs of Mexicans.

*Antonio Vera is student in AG230, Sustainable Agriculture. Fall 2017
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SNAPSHOTS: This section features faculty and students of
CAFNRM and their hands-on activities
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Beekeeping related activities

Chef Alan Wong visits UH Hilo Farm during Adopt-A-Beehive Conference
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SNAPSHOTS: This section features faculty and students of
CAFNRM and their hands-on activities

“Tilapia experiment 2017”: Aquaculture major weighing fish in a feeding experiment with Spirulina-based diets for
juvenile tilapia at the Panaewa farm.

“ID copepods”: Student in the AQUA 353 Lab identify the life stages of cultivated copepods used as food for marine
fish larvae.



