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Who is Clyde Tamaru?
Provide technical assistance to aquaculture stakeholder
Now includesaquaponictakeholders.




Who Is Clyde Tamaru
andWhyis He Here?

A McKinley High School

AB.S. Biology, @ UH
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AM.S. Zoology, @ UH
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Who is Clyde Tamaru?
Maintains a research and extension portfolio involving
three institutions.
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http://windward.hawaii.edu/default.html

" Forover a thousand
*years ancient Hawalians _ T

were completed isolated ' PO e ‘
from the rest of the

o
r

Hawalil

Currently, over 80% of our
food and 90% of our
energy is imported

L Image IBCAO
N Image ® 2010 TerraMetrics

. DataSIiO, NOAA U.S. Navy, NGA, GEBCO

B Image ®2010 DigitalGlobe L

28°29,04:70" N  164°27'33.91"W elev. .0it*

2009

Eye alt


http://www.google.com/imgres?imgurl=http://php.delawareonline.com/blog/allgreentome/uploaded_images/shell-789618.jpg&imgrefurl=http://php.delawareonline.com/blog/allgreentome/labels/oil.html&h=327&w=354&sz=31&tbnid=ABbI3aWwK7BHyM:&tbnh=112&tbnw=121&prev=/images?q=shell+oil+company+photos&hl=en&usg=__SMXRxuBoYEjug8wFjZQ9E9VTxIE=&sa=X&ei=EZoqTIfhKaXknQems9GdAQ&ved=0CCAQ9QEwAQ
http://www.google.com/imgres?imgurl=http://php.delawareonline.com/blog/allgreentome/uploaded_images/shell-789618.jpg&imgrefurl=http://php.delawareonline.com/blog/allgreentome/labels/oil.html&h=327&w=354&sz=31&tbnid=ABbI3aWwK7BHyM:&tbnh=112&tbnw=121&prev=/images?q=shell+oil+company+photos&hl=en&usg=__SMXRxuBoYEjug8wFjZQ9E9VTxIE=&sa=X&ei=EZoqTIfhKaXknQems9GdAQ&ved=0CCAQ9QEwAQ
http://www.google.com/imgres?imgurl=http://php.delawareonline.com/blog/allgreentome/uploaded_images/shell-789618.jpg&imgrefurl=http://php.delawareonline.com/blog/allgreentome/labels/oil.html&h=327&w=354&sz=31&tbnid=ABbI3aWwK7BHyM:&tbnh=112&tbnw=121&prev=/images?q=shell+oil+company+photos&hl=en&usg=__SMXRxuBoYEjug8wFjZQ9E9VTxIE=&sa=X&ei=EZoqTIfhKaXknQems9GdAQ&ved=0CCAQ9QEwAQ

Leeward Windward

The Ahupua‘a :
A Model of Resource

~ Management

Koa trees on
ridges, kukui 1o th
trees in moister

upper ravines

Waikalua
Loko,

Coconut grove &@

provides ~_ 4. “ 9“
food and %% 7L o
- - oy, ,

drink o
?

Kaneohe WU S Ay
. ) #e rock wall fishpond
Ahupua’a, e s

1977

Ulu forest in North Kona, Hawai‘i
circa 1840, From Kelly, 1989

Heeia
Loko.
Heeia
Ahupua’a,
1940

.,
wEr .t -8
AT Y 14




FE I N THE AH

933780 www.fotosearch.com

Copyright @ 1991 Herb Kawainul Kane

College of Tropical Agriculture and Human Resources
University of Hawai‘i at Manoa



http://www.google.com/imgres?imgurl=http://buzztroll.files.wordpress.com/2009/02/mountain_apple.jpg&imgrefurl=http://buzztroll.wordpress.com/&h=263&w=350&sz=28&tbnid=7QY9nKdG38WpGM::&tbnh=90&tbnw=120&prev=/images?q=mountain+apple+photo&hl=en&usg=__4GHwhhT2WJjoUnZM8psPl9Qn3Is=&ei=UZgCSp7cJZ70tQOH8eHsAQ&sa=X&oi=image_result&resnum=1&ct=image

LI FE I N THE AHL
Food Was Grown

A iSome | arge ponds whi ch
fish. He [the king] mentioned he had some others
with a great -§Meamd 1789y o

A Aafor industry of cultiv
improvements they could scarcely be exceeded in
any count r yi AicmbaldMeeziesvo r |
MenzieSJournal of Vancouver's Voyage, April to
October, 1792

vancouver i MEnzies Meares

College of Tropical Agriculture and Human Resources
University of Hawai‘i at Manoa


http://www.knowbc.com/learninglayer/images/farwest/VancouverGeorge1.jpg

Who are We and Why are We Here?

Vision: CTAHR will actively
hel p Hawai 01 :

Adiversify its economy

Aensure a sustainable
environment

Astrengthen its communities

Aand will be the premier resource
for tropical agricultural systems
and natural resource management
in the AsiaPacific region.

A Ce nt einwhiteanthoirium
bred by UH scientists to celebrate
100t birthday
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Land Grant College System

A Universities or colleges that
receives the benefits of the Morill
Acts of 1862 and 1890
(Education)

A Hatch Act of 1887 allowed land
grant colleges to create
agricultural research stations to

conduct practical research that
would assist farmerd&research)

A Smith-Lever Act of 1914 results
In the cooperative extension
services and a mechanism for
technology transfefExtension)

National
Institute of

Food and
Agriculture
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Example of How a Land Grant College
Program Works YN
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SECTION C | WEDNESDAY, APRIL 30, 2008 HONOLULUADVERTISER.COM/business

Scientists
decipher
papaya’s
genome

Research could pave

An international consortium led by University of Hawaii

way for transgenic researchers described the genetic code of the Sun Up pap:s
smm fruit exports to Japan It marks the first transgenic fruit crop to be deciphered.
— Nature452, 991-996 (24 April 2008)

Y College of Tropical Agriculture and Human Resources

University of Hawai‘i at Manoa



Why are we working with aquaponics?

(14%y) Hawaii 2050 Sustainabilcy Plan

A Addresses several priority actions
outl i ned I n Haw
Sustainability Plan such as:

i Increase recycling, reuse and waste Bl
reduction strategies.

I Develop a more diverse and resilien
economy

I Create a sustainability ethic.

I Increase production and consumptio 2 |
of local foods and products, \_IAeRE
particularly agriculture.
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Justification for focusing on
backyard aguaponic systems

Agricultural land lost
to residential development in Hawalil
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My first attempt at Harry Ako and
hydroponic production of hydroponic production of
lettuce. lettuce
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The Fallacy of the
Artisans:

| appear to be wiser
than he, because | do
not fancy | know what
| do not know -
Socrates

http://www.roangelo.net/logwitt/so
craticignorance.htmi
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Providing the best information to make informed

decisions: Are the economic benefits of integrating econowmics &

MANAGEMENT

aquaculture and hydroponics real or perceived?

A Economic feasibility studies are few in
number

A Investigation shows that Net Present
Value (NPV) over a 10 year horizon is;

A $499,000 fish alone
A $18,397 lettuce alone

A $522,000 integrated fish and lettuce
(+ 4.6%)
A Net benefits derived from:

A Reduction in barramundi effluent
disposal costs

A Cost savings in water

A Cost saving in nutrients for the lettuce® :
system.

AQUACULTURE

Rupasinghe and
Kennedy, 2010.
Economic benefits of
integrating a
hydroponiclettuce
system into a
barramundi fish
production system.
Aquaculture Economics
Management, 14: 2, 81
96.
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A Aguaculture: farming
of aquatic organisms
under controlled
conditions.
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Water Quality 101: Nitroge
Cycle in an Aguaculture
Setting

A few hardy fish will Stock aquarium gradually over tme allowing

provide the ammonia  Bacteria continues o the biological filtration to catch up to the load

source for the bacteria  Multiply until levels are  prior to new additions.

to feed upon. undetectable by testing.

/ Nitrates to be controlled by
water changes, chemical

filtration, live rock & plants.

Mitrate levels gradually rise as
the end product of the biclogical

<y
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Chemistry of the
Nitrification Process

Photo credit: Stan
Watson, Woods Hole
Oceanographic Institute.
2010

Nitrosomonas

55 NH+ +5CQ + 76 OZ\"( E1-NO, + 54 NO- + 52 HO +
109H+

Photo credit: W.J.
Hickey, University of
WisconsinMadison,

fﬁ .‘ Q 2006
400 NO- +5CQO,+ NH,++195Q+2H0O Y HMO, + 400
NO, - + H+

Nitrobacter

From: Haug and McCarty, 1972
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What i1s Aquaonics?

Hydroponics Technique static
hydroponic

of growing plants (without Yo Porc . RS
soil) in water containing atrashcan. [ SEETE

; : (Kratky,
dissolved nutrients 2003)

Static hydroponi
watercress in 5
gallon bucket
(Kratky, 2003)

College of Tropical Agriculture and Human Resources
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Types of Aquaponic Systems

A Ebb and flow (reciprocating) @
i Hydroponic support media &
(gravel, clay balls, cinder,

etc.)

A Raft aquaponics
I Polystyrene sheets
A Nutrient Film Technique (NFT)
A Rain Gutters
A Pvc pipe
A Three Components
I Rearing tank
I Biofilter
I Hydroponic component

College of Tropical Agriculture and Human Resources

University of Hawai‘i at Manoa


http://www.selfsufficientlife.net/category/aquaponics/

Solid support media for ebb
and flow systems
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A key part to an ebb and
flow growbedis the bell
siphon.

You can learn more
about the bell siphon
from the following
website.
http://www.ctahr.hawalil
.edu/oc/freepubs/pdf/BI
O-10.pdf

4 "" College of Tropical Agriculture and Human Resources
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You can grow just
about anything In
an ebb and flow
gravel bed!

NIVERSITY
WAIMANALQ _
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Magnetic Drive Water Pumps (Supreme®©):.

Pump Operating
(gph) Price W | Wh/day | kWh/day | Cost/day ($)
250 $84.35 24 | 576 0.58 0.18
350 $91.90 35 | 840 0.84 0.26
500 |$107.7¢ 45 | 1080 1.08 0.33
700 |%$121.49 60 | 1440 1.44 0.45
950 |%$191.00 93 | 2232 2.23 0.69

£ % College of Tropical Agriculture and Human Resources
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Recycled HDPE Fish Tanks (Tuffstuff©):
Rectangle Tank

310x460x Iga $75.90
Oval Tank

220X 280 x &ugal $20.75
200x 200 x 18ya $23.88
250x 350 x 30ga $28.88
27 0Xx 380 x 40ga $37.26
300x410 x b0gad $46.38
350x500 x 88ad $67.05
340x510 x 210gal $75.52
380x56 0 x 240gal $121.82
410x580 x 260gal $130.00
400x580 x 280gal $165.96

Recycled HDPE Grow Beds (Tuffstuff©):
Lg. Rectangle

36 0x 240 x go6gal $15.99
Contractor Sloped Ends
6 00Xx 36 0 x 20gad $103.30
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