
L.nd Grant Technical Report No.4, aCT8?

FEASIBILITY STUDY FOR CONDUCTING

HYDROPONIC RESE~RCH

AT THE

A.8.C.C. 

LAND GRANT 8TATION

I

I

I
Don Vargo
Soil Scientist

I

I

I
L.nd Grant Progr.m, American 9amo~ Community ColleQe, AmericAn
Samoa Government, P.O. Box 2609, Pago Pago, American S~mo~ 96799.



~ HYDROPONICS i. th~ SClmnce of growinQ plants without &011.
It began over 100 ye~rs Clgo when German plant physiologists grew
plants by placing roots in a solLltion in ord.r to l.arn th. kinds
and amounts of nutri.nts n..d.d by plant..

I Most hydroponics today ie done by gr~~~! ~~!~~r~. Pl.nts
are grown on gravel (or _and, perlite, .tc.), and a nutrient
sol Lit ion i & wa6hed over the roots. Many nutr i ent sol Lit i on II rec i-

pSSl1 exist. All m.y Qrow plants, but only a few grow cert.in
plants ~~QQQ~t£!!!~. Many recipes are trade secreta.

The nLltr i ent 501 ut i on mLI.t be chec ~'ed of ten to .ee that it
is Ilba1~nc.d". Cert..in nutrients mLlst be r.placed more often
than other s, and the ent ire nLltr i ent 501 Lit ion i. LlsLlall y rep 1 aced
every two week.. If plants .i,ow signs of lac~,in:;1 cert.in nutri-
ents, crop yield m~y be low even if the missing nutrients ~rR
immediately supplied. Therefore, successful hydroponice farming
requi re5 constant chec~' i ng ~nd i\ good ~(nowl edge of p l..nt phyei 01-
o~y .nd ch.mi.try.

I

I
ADVANTAGES AND DISADVANTAGES

Here are some ~dvantages and disadvantage5 of hydroponic-
farming. For a more complete list, see T.ble 24, page 97 of
reference 3.

Adv..ntagea

I Exc&llent di6e~5e ~nd weed control
No soil-rel.tad problems.
A year-round growing 6e~6on.
Unblemished fruit.

1 .
2.3.

4.

Di..dv..nt.~..

1 . Ex penai ve pLlmpi ng eqLli pment a.nd nutr- i ent .01 u-
tion..
Labor- intensive r-eqLlir-ing con6ider-~ble skill.
Constant monitor-ing with little mar-gin for- er-r-or-.
Bland taste.._nd poor- shelf life of fr-Llit.

2.3.

4.

QUOTES FROM REFERENCES

Of the Keven referencea cited in this report, some scien-
tists give qu~lified support for hydroponics, while others felt
the commerciel application of hydroponics w.s ~ bAd idee in mostcases. 

Bec.use it is difficult to keep factfi free from opinion,
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inclLlding my own bi..., th. r-efer-.nce .ection contain. the p"~..
wher-e the following quotes, t~~(en in conteHt, occur-.

I

"While on ..visit to H..w.ii in J..nu.ry of this
year, I inquired into wh..t aucce.., if ~ny, anyone h.d
in hydroponic. f..rminQ there. I was told th.t one fel-
low has been tryinQ for aevRr~l yeara and w... optimi.-
tic. But h. w... not in it for th. money, m.inly ...
hobby. Anyway, h. .ventu..ll y qui t. II

IIAccording to .ources ..t the University of Haw.ii,
no one in the P..cific ha. h.d long term aucc Sam.
people do w.ll over the ahort run, but .11 eventu.lly
qui t. II

lIThe anI y commerc i al SLICC~S6 that I know of i & in
Queensland, Australia. SuQarc.ne f.rmer& were forced to
abandon that crop when th~ market coll.psed. They now
grow 81Q~ ~~C~, which contains. burn m.dication, for a
ph.rmaceut 1 cal company. II

Tom DavidsonLecturer. 
8011 8cience

University 0+ the South Paci+icAl.fu. 
C.mpu5, W.st.rn Samoa

I'Hydropon i cs wi 11 remai n i mprAct i cAI long af ter
8quacultLlre has moved atrongly into food production
markets. II

Robert 8. Delano, President
American Farm Bureau Federation

I

I'Most 50111 ea. cuI ture systems WOR"~ However,
there is ~ aignific.nt difference betw.en ~ WORKING
system ~nd one that is COMMERCIALLY succes.ful."

"F.w. if .ny. of the cLlrrent commerc i ~l soil 1 eaB
grow1nQ systems on the m~rket today meet the criterion
of cost effectiv.nwss."

I'The futLlre of the hydroponi cs techni qLle .5 it is
conceived .nd pr.cticed tod~y is y.t to be sEttled.
F'resent techniqLles ~re not SLlit.ble for commerci.l .p-
plic.tion .nd thw IDE~_L hydroponics system h.s yet to be
devi sed. "

J. Benton Jones, Jr.
Profe..or of Horticulture
University of G.or~ia

I
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"Sci anti at. hay. not been .ble to pr-ove th~t hydr-o-
panics prodLlc.. .tur-dier plants .nd better- and l.r-ger-
cr-ops. 'I

II In pIece. wher-e soil ia not avail.ble, aLlch &S

ships .t se. and 1c.-cover-ed Ar-ctic ar.a., hydroponic.
is .n effective way to gr-ow pl~nt. [commer-ciallyJ. But
growing plant. with .oil i. g.n.r-.lly a much more d.-
pandabl e way to produce crop.. II

Wi 11 i..m Raymond "~ay~
H9ad, HorticulturR Department
Oklahoma St.t. Univer.ity

"Controlled Envi ronment A~r i cul tur. (CEA) has b.-
com~ particularly popLllar in areas where prime f.rml.nd
and water for irrigation are in short supply, or wher.
the climate is too dry, too hot or too cold to support a
product i ve growi nQ sea.on in the f i.l d. II

Wendy B. Murphy

"Pl.nts may grow ex tremel y well by hydroponi c& and
are a& n\..ltr it i ou. i\nd heal thf \..11 f or hum~n cons\..lmpt ion .-
any othQr pl~nts,..., but I rem.in Llnconvinced that the
practice is economically soLlnd. (AJ crop can be produc-
ed mLlch more cheap 1 y by convent i onal methods (f or ex .m-
pIe, a greenhou&eJ, than by hydroponics. The same con-
trol over temperat\..lre, in5ects and other factors must be
applied in both c_ses. There m~y be situations where
hydroponics i$ appropriate, (for example, a South Sea
i sl and wi tho\..lt soi 1 ), bLlt several peop 1 e have lost thei r
1 if e savi ngs in hydroponi c greenhoLlse ventLlres that
f B. i 1 .d. II

I

Frank B. S..1 i 5bLIry
Profe..or of Plant Phy.iology
Utah St.te Univer.ity

II The high cap i ta'i costs of cantrall ed-envi ronment

agricultLlre dictates th.t the crops produced must be of
high value. Ve~etable. must hav~ a high yield and de-
m_nd -premi um pr ice. II

George W. War.U6DA, 
R.tir.d
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RESEARCH POSSIBILITIES

-' There is an ongoinQ need to d.velop better nLltrient .olu-
tions, pl.nt v.rieties, pumping equipment end m.na~ement prec-
tics. for hydroponic. ferming. Such r...erch i. currently b.lng
pursued by both ecademi. .nd commercial comp.niea throuQhout theworld. 

Perhep. Land Gr.nt'. role in hydroponics re.w.rch .houldb. 
l1mit.d tOI

1 .

2.

Becoming _cqu.int.d with the mech.nic. .nd logiatic. of
hydroponics farm1nQ.
Develop1nQ -Qood m.n.Q.ment pr_ctice for -particul_r
crop for our _r...
Ic:eepi ng cLlrrent of hydroponi ca re.earch done ~la.wh.r..

3.

Because hydroponic& farming is labor intensive, require&
con5t.nt monitoring and consider.ble skill, one specially tr.in~d
person should be responsible for all work in this are..at Land
Grant.

Becaus& of th& high risk involved in ~ hydroponics venture,
we should not encourAge growers to enter this Ar.~ of f~rmin~.
We .hould m~ke clear from the oLltaet th~t any advice we may offer
is based on the best interpretAtion of f~cts. We should not be
held accoLlntable, however, if OLlr advice (or failLlre to advise)
results in fin.ncial loss to the grower.

CONCLUSIONS

A5 mentioned __rlier, it is h_rd to Bepar~te f_ct from
opinion in -discussion .bout hydroponics. BLlt most author.
a~r_e that hydroponic5 stAnds the best chance of &UCC&&. when
four fActors are pre.entl

1 .

2.3.

I

There is no .oil and, th.r.for., no alternative tohydroponic. 
other than tran.portin~ topsoil to & site.

Year-roLlnd C:Llltivation i. d..irable.
Premium pric:e. c:an be expec:ted for the c:rops grown,
(mainly tomato, 1.ttLlc:e and C:LIc:umber in the UnitedState.).

The .kill.d labor i. ~vailable.

4.

It i. my opinion that nydroponics is not fe..ible in Ameri-
can Samoa. Thia opinion is baaed on the following fact.:

1.
2.3.

W. have soil.
We h~ve ~ year-round growing _e~50n.
Air-shipped veget~bles from New Z..l.nd and Californi~
can compete with hydroponic. on the loc~l m~rk.t.
Very few farmers h~ve the skill, tr.ining or di.po.i-
tion needed to successfully run BL\ch ~n operation.

4.
I

4
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