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Fish have been used for fertilizer for unknown centuries. In the

third millenium B.C., Mesopotamians produced and exported fish oils,
which certainly left them with a residue of fish scrap. Since it has

become quite apparent that the ancients, back even to the Neanderthals,

werc just as smart as we are, the Mesopotamians undoubtedly found the

logical use for the scrap-manuring fields. In France oil had long been

made trom a fish called merlan  Gad' ecrM~a!, with tha scrap dried,

ground, and packed in airtight casks for sale as manure, In the 16th

and I",. th centuries Basque, Breton, and English fishermen caught pilchards

 ,';l.~ca pi/.ehardua! for oil, again with tho scrap sold for ferti lizer.

Our own New England Abnaki and Wampanoag Indians, by the record

the Mayflower's Pilgrims, put a fish in each "hill ot' carne" and saved

the Plymouth Colony from starvation by teaching the Pilgrims to do

likewise. At least one anthropologist, Dr. Lynn Ceci, thinks that

their friend Tisquantum or Squanto actually learned it during a pre-

vious stay in England and the pi lgrims, agricultural innocents that

they were, didn't realize that manuring with fish was an ancient prac-

tice. Whatever, the I~dia~ name for today's principal industrial

menhaden  Bveuocrt a tywannua on the Atlantic Coast, &r*e!oertia patroma

on the Gulf of Mexico! was I'~~n»iz.'hu!c;i:«., t runs lated hy I?<>c< I b'i 1 I iams

in the 15th century as "that which manures."

Yet, with all the historical record, a scientific understanding of

the real value and exact properties of fish as fertilizer is still being

sought. Until the 1940's the American menhaden industry depended heavily

on sale of fish scrap as fertili er, still without knowing just why it

helped field and garden crops. Then the lower cost of petroleum-derived

chemical fertilizers, and their aggressive marketing, combined with war-

time demand for the protein content of fish scrap for stock and broiler

feed s~ppleme~ts, a	 but ended the production and use af fish fertilizers.
Now, forty years later with the price of petroleum soaring, many

source countries unstable politically, and our own reluctant realiza-
tion that accessible world petroleum resources may not last out the
20th century, fish fertilizer is becoming economically and environ-

mentally desirable for crop growing.



Factors in the renewed interest

+ In the early sixties, the market for fish meal as a protein
supi>lement became depressed and producers--the menhaden fishery on the
East and Gulf Coasts and pilchard on the West--began to seek other uses

for these primarily industrial fish ~

+ Recent growth of "organic farming>" independent of petroleum-
derivcd ferti lizcrs, has helped create a new though still relatively
sma 1 I market .

+ Today's consumer of farm products, as part of gx'owing environ-

mcnta! aware»ess, is coming to consider fish fertilizer as possibly a

i>ct tel colnponc>i t of our grain and vegetables ~

+ Thc Hat i  >na I pol lutant [! I scharge Elimination System and the

holi J baste Management Acts have stimulated research in the processing
industries, both of industrial fish and of food fish such as tuna and

herring wi th waste of entrai ls and other inedible parts. to find pro-
ductive uses for what usually has been disposed of overboard or in city
sewers, With menhaden ~ converting the wastes--stick or press water at
the reduction plants and wash water from the catcher boats--to fish

soluble nutrients  FSN! for agricultural uses was found ideal. The

stick or press water is the Liquor left after steam extraction of oil

from the fish, and wash water is water rich with fish blood, oil, and
small fragments of fish left in the holds of the fish boats after

unloading. Most of these two by-products is obtained from the menhaden
and tuna fisheries.

ln production of FSN, stick and wash waters are mixed, and con-
densed. The source of ingredients and the condensation process greatly
affect the highly complex chemical composition of FSN. The proportions
of' «mino acids, proteins, lipids, vitamins, and inorganic elements vary
according to the Fish source and processing method.

Experiments have been conducted at Virginia Polytechnic Institute and
State University, with financial support from Zapata Haynie Corporation of
Recdville, VA, on crops to determine what food crops and decorative plants
benefit most From FSN fertilization. Plants of di,fferent species were
grown under identical greenhouse conditions to compare the effects of FSN>
Hoagland nutrient solution  HNS! containing all necessary inorganic mineral



nutrlents, and coautercial grade fertilizer commonly used by growers.

Plants were started from seeds, seedl in:- s, or cutt inqs. Fort i li:ation

with FSN, ltNS, and commercial fertilizer continued, unti 1 the plants were ready
f' or market, or from three to twelve months. Root and stem growth, 'oaf pro--

duction rate, ilowerlng, and fn~iting were compared at: set int 'rva la. AS can

he Seen from Compa rat I ve pi ctures   F'1,>nre I !, the plant.s re<oonLled no it! ve l y'
to FSN fo'rtilization.

'included in experiments to date have been decorative p1ants such as phj J.�
0 J cndron or cox datum  Pl'.,'-~ ~ .:,'r.,':--:, 'on -,. x,, -;,z.',i .';.;.e'; !, pot ho s  ,�=.:- '.;,:r;�-;<.;:

peperomia -, 'P:, pr.r ~rrn.,.r ~J'~<:v.",'<. "o.h:~.;!, schef fiera or umbrel l a plant  Rr;.a.vx .a

~'~'~At/ ~. ' <7! > and t he food p1 a'fit 5 tomato' a ~ peas ~ raB 1 ah ~ sovhc'-Lns,lcttu"e,

sweet corn, and field corn.

Hach group of plants was fed w'ith varfou» concentration~ at' different

tilTM!. Some were fed fo11v'I'ing market directions for l SN 6L. l tablespoon

per gallon of water  l5 ml per 5.8 k; I on identif>ing cards in photos! or "

tablespoons per ga11on nf water �0 ml per. 3.8 1; 2X! with each fuedi»g of

one cup i240 ml! per pot once  lN! ar twice �'Aj a week, and fresh prepara-
tion of "food" for each feeding. lINS w ss used fnl l strength, and a "4- lO-10

 nit rogen-phosphor us" potassium  comcrc lal f ert T. I i "or was used at 1.'5 the rat e.

Figure 1 Growth af Peperomia Plants Fertilized hith Fish Soluble Kutrients
 FSN! and Inorganic Fertili=er �5-10-10!



Figure '., 4cxiwth of philod~ndron pj,.its Fertilized with Fish Soluble
l4rtrient::,  VSXj;,.nd Inorganic Fertilizer �5-10-10!

Yhe yIrII1<!devourer» and pothos p!ant." fett,ilized with FSN and commercial

0';crt i li;er r~,.',pc>hdod "oil end «'tt..rined marketable size in 10-1Z Seeks. The

l!<eight�vi~,Ar:.~nr, color of the plant::. grown with FSM compared favorably with
prafr'r "= 0' ''4'1 I' r I ",4":! w!YI'. inertia'0i r t ':'rt i l 1 ter l see Pignrcs 2 and 3$ ~ The
<'rialto.i r t i' i>.'r r- rEe p3. arrt s w:4.5 <,".Reef  ent .

Pi~p~.'snm'in plant»' v'nsporrdc«wer 1 tn r'QJ fertilization and showed healthy

~'~  ~<orou$ g ! i'jwth, I. Ae plant; i VIE 3 l t-:ed wk I h k'bg Herc almost as good ao
;:p13nt;: <~ rti'lived with inorganic r.;ommen:i el fertilizer as indexed by plant
.'lip!pht an<~, 1c1've', p'r'AJUc&'1  "', '-" Fx'~'rrrc 4 J

'�ii�tr~.:t1 leru seedl  hays /'crt.kk rz.'d 4'~Eh ISN and znorganzc fertrlxzer grew
mel! .'~i~d aftrr!N<d rrr;>rketa~.le .'i re In ln-12 weeks. The plants grow~ with FSY

3;ir'4 gre'�'t> ~'.ol'.>roti vn ar>d @ bright sheen foliage and attained size
,"vimil,'rr ?o plant." .fertk~'<zed»th inorganic. fertilizer  see Figure 5!. The
pl.-<nts werc of excellent qoa1ity and responded well to FSN fertilization



4. G . h g p peraeia Plants Ferti l ized lith Fi sh Sokt>ble Nut'rientsrowgh o epe
 Fgq~ z�d y>organic Fertilizer  -5-l0-10!
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Figure 6. Crowth of Scheff.lera Plarrts Fertilized With Fish Soluble
Mutrients  FSY! ~

At harvest tirrre the dry matter of the shoot and roots was about the

same in both sets. plants fertlli"ed with two tablespoons of FSX weekly or
hi-weekly grew higher than those given fNS or one tablespoon of FSM weekly,
but yield did not differ and fruit size was significantly reduced.

In a second experiment, greater fruit yield was obtained from plants
fertilized three times weekly with HNS than from those treated orr a similar

schedule with a diluted �/4 strength! FSN. At half strength, there was no
difference in plant height or fruit size, but shoot weight and fruit yield
were lower in FSN-treated plants, with ripening delayed-

ious concentrations of FSN, and a complete inorganic nutrient. solution, with
Fe at 5 plum added as XaFeEXA. During thc first three weeks the pl,ants
treated with HNS weekly grew b "tter than those with FSN. Later plants fer-
tilized with 1 tablespoon concent'rat'ion of FShl once ar twice weekly grew
better and produced more dry matter compared to AS, but with flowering time
delayed.



Fruit size with l/4 strength H~'JS was significantly larger than at 1/2
strength, but total fruit yield was less. Shoot growth and fruit y'ield weve

greater in pl.ants fertilized with 1/2 strength FSN or ilYS with I/O strength.

Additional. general advantages i» using fish solubles fertilizer in-

clude-.

+ Fash solubles easily max wr th water and can readily be j.ngected: at

seeding or tppll,ied in the irrigation system to crops, thus requiring less

labor with fert,ilization and watering done in one operation.

A Nore Uniform distr'.butLon of fertilizer can Qe attained.

Thus, fish . oluble nutricnts have been found a mast effective and prac-

tical ferti Kiter for crop plants in the f ields, greenhouses, gardens, and

homes. The general growth, appearance, and Quality ef plants so ferti lazed

were excellent compared with those raj.sed wj.th comparable rates of rnorgar»c

nut'rxents or commercial abrade tert'.l'>zer

Crop plants valued most for foliage ox vegetation, such as umbrella

tree, responded best. FSN can, however, cause a slight delay in flowering
tin>e and fruit. ripening of. some plants such as tomatoes, valued for their

fruit. Therefore, in a fruit .rop to be ready' for the best prices of the

early market, early seeding will compensate. The favorable effects of pro-

longing the life and keeping plants green and healthy with fish solubles
ferti l ization evil l al low consumers ta enjoy the plants and products longer,

Acknowledgment: I'Je thank Mr, Anthvny P. Bimbo, Zapata !fa>nie Corporation
uf Roe<!vielle, Vir!~tnia for has support and encouragement

t!|i.': work.



Central

Gulf Coast

Eastern

Gulf Coast
western

Gulf Coast

Macronutrient Concentration ~	

potassium  K! 2,6 5.?

Magnesium  Mg!

Cal.cium  Ca!

Sodium  Na! 1.6 1.9 7

Hicronutr ient Coneentrat ion  ppm!

Molybdenum  Mo! <4

Z'inc  Zn j

Copper  Cu!

M'anganese  Mn! 45

Nickel  Ni!

Trace Element Cancentration  ppm�

Silver  Ag!

Arsenic  As!

Gold  Au!

Bar'ium  Ba!

Bromine  Br!

Cadmium  Cd!

<0.020.02 <0.03

100

lr,"P"' indicates element concentration could not be determined by NAA due to
background interferences.

2, �~"<"' indicates concentration below given value. Background interferences
prevented actual determinat,ion.

3
Lead  Pb! was determined by atomic absorption spectroscopy. Concentration
was below the 0.02 ppm detection limit of the instrument.

Table l. El,cmental Composition of Menhaden Fish Solubles af Different Origin by
neutron Activation Analysis



Element

Eastern

I3ulf Coast
Central

Gulf Coast
western

 h11F Coast

Ceri.um  'Ce!

54,55040, 700Chlorine  Gl!

C.'ohal t   ;o'!

Chromium  Cr}

Cvs.ivm  'Cs} e0

0.5

<>.1

Dysprosium  Dy}

Europiur   Eu!

Hafnium  tlt}

<0. 8

=-1. 8

Mercury  H!r!

1'odine  !'!

Lanthanum  LR}

Lutetium  Lu! �.1 -.0. 2

Lead  Ph!

Rubidium  Rb!

:10

<1. 8

:0. 4-.0. 4

-=1. 2r,0

RUt!le   iulrr  Ru.!

Antimony  Sbj

Scandium  Sc}

Selenium  Se}

Samarium  Sm!

Tia.  Sn}

Strontium  Sr}

Tant a 1um  Ya}

Tcl lvr1lml  Te}

Tho r ium  Th}

Tl tanlurrl  Tl !

 Irani rmr   i!

VaA,ar, J UB 

Tungsten  N!

Yt t orb i um  Y'r> !

Zirconium  Zr'!
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