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AlthEEgL Eﬁe T;ﬁnéasee Valley Authority was established as a regional
development agency, if wﬁs given national responsibilities in one area--the
deveIopment of better fertilizers and fertilization practices for introduction
to American farmers. TVA was charged with these rcsponsibilities because

a significant nationel need existed and because of the potential for using
idle facilities at Muscle Shoals, Alabama, to help mest that need.

First, the fertilizer industry was not upgrading its materials. It
was content to sell low-quality products in the traditional manner. Farmers
kad little reason to demand better fertilizers since most had no idea that
improvements were possible or practical. They had few resources for experi-
menting with new farming practices; life was a hand-to-mouth situation, with
most farm families considering themselves lucky to provide most of the nec~
egsities of 1life,

No one--in government, the universities, or the fertilizer industry~--
was aggressively concerned with improving fertilizers, which were low in plant
food content, powdery with a tendency to solidify into hard cakes, and fairly
costly. The universities had established the need for fertilizers, especially
in the older farming region of the South. State governments provided guaiity
contfol- through inspection services to verify that fercilizera were as g;od )
as stated on'their labels.  -But no.one was encouraging manufacturers to make
fertilizers that contained more plant food, handled better, or eold fot 1eas
per’ unit of ‘nutrient.. . And no,institution or. agency had either the physical
facilities for ‘broad: chemical and engineering xesea;ch to develop new fertilizer.

A ST N

technology or » mission heavily oriented in this direction.



7 On the other hand, there existed in tha vicinity of Muacle Shoala.
. ?7, ,r(:' } f.

Alabama,’ two Federally-owned chemicel plants built during Wbrld War I for
defense purposes. One was an uneucceseful experiment to make ammonium nitrate“
by the synthetic process. The other was built to produce ammonium nitrate by
the cyanamid procees. This plant had gone through a test run after the
armistice, but wae obsolete by the time of TVA'a creation. Moreover, the
Defense Act of 1916 had specified that these Muscle Shoals facilities could '
be used .to make fertilizer during peacetime.

Thus, the country had a major need for a system to upgrade ferti-
1izer production technology and use., The Tennessee Valley region had eome
chemical plants and appurtenant facilities that might serve as a nucleus for

such an effort. Congress responded by giving the facilities and the respon-

gibility for fertilizer improvement to TVA.

The Beginning

TVA'e(firat:step in meeting its fertilizer responsibilities was

to determine the most pressing nutrient needs of the region, Less than three
montho after taking over the nitrate plants, TVA officials met with directors
of the region s state agricultural experiment gtation. They jointly agreed
that firat priority should be given to work with phosphate. Although both
nitrogen and phouphate were needed on southern soils, they reasoned that
nitrogen fertilizer alone would be insufficient to ensura healthy crops.
Applioationa of phosphate would be of greater help in revitalizing nutrient-
depleted soils by making it feasible to grow leguminous crops which would
e;tract nitrogen from the air.

| Almost immediately, TVA chemical engineers, working first at the

Univeraity of *enneaaee and then at Muscle Shoals, developed a practical
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method for producing concentrated superphosphate,- a: fertilizer containing
nearly three times as much plant food as the phosphate.available com-

RELS

mercially. Two electric carbide furnaces from the old nitrate plant were
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put into opeiation by early 1935 to smelt phosphate rock found in the region
(south central Tennessee). The phosphorus was then converted to phosphoric
acid éhich was used to make the improved phosphate fertilizer.

In the meantime, TVA had signed a Memorandum of Understanding
with area state land-grant universities and the U.S. Department of
Agricclture fcr e coordinated program of agricultural research, extension,
and land-use planning in the Tennessee Valley., TVA's primary role would
be to supply phosphate fertilizers for demonstration farmers' use. The
universities, through their established staffs of local county agents,
would implement the programs. Research efforts of all three institutions
would be coordinated.

This set the stage for a massive demonstration program in the
Tennessee Valley. TVAlsupplied thousands of tons of concentrated phoaphﬁte
free to county associations who distributed it to demonstration farmers.
Cooperating farmcrs, paying only freight and handling charges, agreed to
use the fertilizer on pastures and cover crops--not on traditicnal row
crops--and to show their neighbors the results. State Extension &gents
helped demonstration farmers develop sounder farming systems and arranged
thousands of tours to show other farmers the advantages of scientific
agriculture, |

wand - Thus, . the TVA fertilizer program whose responsibility was national
in scope,-began as an integral part cf fVA's regional resource developmeﬁt

effort., By choosing ;yc,electr§c-fugnuce route co highQanalyaiu fertilizefé.

[



TVQAtookﬁia%&néige of ‘low-cost.electricity availsble at Wilson Dam and

of nearby low-grade phosphate deposits not suited forffertilizer'pt5duq-
tion by the usual commercial processes. Expanded use of improved phosphate
fertilizer added to farmers' incomes. Emphasis on growing soil-protecting
crops, along with terracing and other conservation practices, began to\
solve a severe s0il erosion problem. This improved agricultural production
and protected the TVA system of lakes from siltation,

The fertilizer program was expanded in the late 1930}3. Engineers
experimented with methods to produce other types of high-analysis phosphate
fertilizers and contracts were executed with out-of-Valley experiment
stations for research with TVA fertilizers in other parts of the country.
By 1938, for example, 31 non-Valley states and the U.S. Department of
Agriculture were testing experimental TVA fertilizers. Twelve of these
states also were pe ‘ticipating in the test-demonstration farm program, an
effort which both introduced an improved fertilizer and promoted better
farming methods. In addition, TVA phosphate was being made available to
the Agricultural Adjustment Administration, which Qiqgripqted it to

farmers as grants to aid the:nitional program of soil conservation.

The Age of Growing Up

Rarly fertilizer programs were bearing fruit and new economic
forres were appearing on the horizon as TVA entered the 1940's. The most
dramatic impact came from the wartime emergency. TVA had been mandated
a;q5§§0n31 defense responsibility and this effort consumed up .. half of
thequrtilizer research and production effort for several years. Perhaps
15@9 §§ngle development of this period that most influenced the future of

the TVA fertilizer program was the building of an ammonla plant. Its first':



objeééivo vas to provide material for producing ammonium nitrate for use
as an exfloaive during thsz war. But better explosives were developed and
the ammonium nitrate capability was diverted to fertilizer use. TVA helped
develop a process for making ammonium nitrate safe to handle and use, and TVA was
the leader ir introducing it as a new fertiliser to farmers acrvss the country.,
TVA now had capability to produce both phosphate and nitrogen
fertilizers., The products it was introducing were much higher in plant food
content than those generaily available. Going to the next stage--products
containing both nutrients--was a relatively simple matter. High~analysis
mixtures containing all three primary plant nutrients would follow.
The intense wartime research effort in laboratories and pilot
plants, some of which was directly related to fertilizers, resulted in a base which
greatly strengthened the Agency's abilities. The staff had been augmented.,
Egiilities had been added. Experience and expertise had been gained in
man;} areas. All of this argued well for the national fertilizer program,
Basic changes also were recorded in the fertilizer introduction
and education phasss of the program. As farmers moved to use more fertilizer
and began to get acquainted with the improved products less incentive was
necessary to achieve tesiing and adoption. This led to the institution of
a partiai—pay system. The amount of the payment was increased gradually
unfil demonstartion farmers now pay about two-thirds of the market price
for fertilizer supplied by TVA.
To achieve even wider introduction, TVA also began to aell limited

ambunte of its high-analysis fertilizers to farmer cooperativea.

Diversity in Maturity

Research that at first was aimed priﬁarily at supporting TVA's . :::

production efforsts was, by the 1950's, generating a momentum of its own.
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Numerous technological inhovatio§l~hld‘been recorded.tppqg;gf(thqp_gogcerqeg
with improved production methods for phosphorus and,itg)gtqﬂgqgg.:aqd dgzgns
had been patented. With nitrogen capability.‘che.oppggtpn;tgggufo; ﬁurther‘
gains expanded manyfold.

A process perfected early in the decade set tpe stage for a revolp-
tion in the fertilizer industry. Gaseous ammonia is the cheapest source of
nitrogen. Adding it to phosphate, to mske a two-nutrient product, previously
had to be done in a batch operation. Granulation, if done at all, was a
completely separate step. TVA developed a single process for continuous
ammoniation and granulation. Pilot plant results were so proﬂiaing that
a special demonstration was held to show it to the industry. Some 300
observers attended and thg process was quickly adopted throughout the industry.
This process paved the way for high-analysis mixed fertilizers and established
the basis for other processes.

TVA began in 1955 to produce and 1ntroduge diammonium phosphate,

a product which had been around a long time but which had been too expensive
for gemneral fértilizer use. This drawback was overcome by development of

an economical process, based on commercial wet-process phoéphoric acid,

that yielded a granular 18-46-0 or 16-48-0 fertilizer. The process was
adopted rapidly by the industry and DAP soon became a leading world fe;tilizer.

From 1956 onﬁard. TVA has played ‘a significant role in upgrading
fluid fertilizers. The key was development of superphosphoric acid, con-
taining 76 percent or more Pzﬁs. Its high analysis is advantageous, but
its unique ability to improve physical properties of final fertilizer products
is equally significant, Researchers have made many improvements im both

the solﬁtion«and,gpspensioq types of fluid rextilizers. Their most recent
s - WAT e e N ] -
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major development is.the simple and economical pipe-reactor précé;arfé;
making fluids. More. than 50 comganies began using the process i; léas
than 3 years after. the introduction of a small-scale model.

Other products which TVA has either developed or advanced include
nitric phusphates (26-13-0 and 20-20-0), ammonium phosphate nitrate
(30-10-0 and 25-25-0), solid ammonium polyphosphate (15-62-0), and ammonium
nitrate sulfate (30-0~0-55). Work has begun in the late 1960's on new
uses for urea, which was becoming a leading nitrogen fertilizer in many
parts of the world. TVA now is introducing a granular urea, which has
distinct advantages over the commercial prilled product, and a new family
of urea ammonium phosphates (28-28-0 and other grades). Sulfur-coated
urea, which releases its nitrogen slowly to crops, is in advanced stages
of development and has attracted considerable attention.

Another change in the fifties was the expansion of distribution
channels to include proprietary industry firms. The objective in selling
experimental TVA fertilizers to private firms is basically to speed the
acceptance process. As a private company uses a few tons of a new fertilizer,
it gets first~hand knowledge of it and can better evaluate its potential in
its own manufacturing and marketing systems: Also, the product can be
introduced to more farmers, thereby beginning market development while
the final stages of resear.h are still underway.

In the industry sales program, TVA charges as close to the market
price for nutrients as possible--the going market price, or a few dollars
per ton difference--to get firms to try the new products, Manufacturers
and distributors, in turn, contribute other costs agﬁgcigteg‘w4Fh their own

experimentation and market development.



The System and How It Works

‘ . Elements of all levela of’ research ‘and” of "extension ' progtame to
',promote the usa of developments have been’ preaent elmoet ‘from the beginning.ff
But thay became much more clearly delineated and the roles of each more clearly
idedtifiable, as the program evolved. The TVA National‘Fettilizer Development
xCenter today is an institution with a full'raaée o% capabilitiea for developing
new fertilizere and introducing them to farmers and the induetiy. Each element

AL ALY P

- of couree, haa itn own role. But no group operatee in @ Yacuumy Each.-

. “liy -

is coneciouely a part of the total contributing to the overall objective of
making better and more economical fertilizers availeble to American farmers.
The TVA fertilizet'researcﬁ and development program is tnique, ‘Schematically,

the entire system can be visualized as shown in figureAlt
Bost amd Applhed Leseorch
Laboratory Boduction
- *: W
Greenbouse Lyvaluation
-
Bendh Seate Boduction |
-
. f}t/a’ fva/uaz‘zaﬂ . ‘__, it
Demaﬂslm{zazz ~Seile ﬂaa/zlcllaiz

- -

Widespread Intraduction | -
-

4

‘l

Industry and Former HAdoption

Figure 1. The TVA fertilizer development system




g8l ~Funaamentdlireséhrché%b~app1y-thé fébﬁﬁiﬁdéé'éfﬁphyéiéhl chemistry
to :lay the groundﬁorkﬁfot*dqveloping hew”fertilizérs”énd’fof'gdinihg better
understanding of ‘soil-fertilizer relationships. They identify various’ physical
properties of fertilizer raw materials and compounds under different conditions.
This suggests how-more effective fertilizers can be developed or how processes
of - their-manufacture can be improved. Small quantities--a few ounces or
pounds—of prospective new fertilizers often are made in laboratory equipment.
' »-On the other hand, the chemists also support other research groups
by outlining parameters within which desirable chemical reactions can be
obtained ‘and-undesirable -reactions avoided in plant equipment. Their sophis-~
ticated microscopic and submicroscopic investigations often reveal why or in
exactly what manner an experimental method fails to function properly.
:Selection of projects for intensive study is guided by problems
for which solutions: are known to be needed and the current cverall emphasis
of program--i.e., improved efficiency of nitrogen use, more effer lve
recovery-of phosphate from low-grade ore, higher analysis fluids, etec.
Agronomists and soil scientists work closely with the chemists
and-others and evaluate the potential of new fertilizers on important crops.
The first evaluations are made in pot tests in the greenhouse. Preliminary
screenings can be made with a few ounces of product from the laboratory:
Promising products are tested more fully later in plots at Muscle Shoals
and by cooperating university experiment stations.
:Studies of 'the mechanisms of nutrient uptake, croﬁ*nﬁtrient‘redﬁiﬁe1
ments, and 'soil system:interactions provide' useful guidanceffof'yrbadct*(“&

developers..i s .:.
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.brbhesaes. This is, done in a rangesof equipment eizes,;from bench-scale

.....

;equipmenc that produces several pounds, per hour: to pilot. plante that. make
«several hundred pounds per hour. Data obtained: on materialsAof construction

‘“and operating variables are, used to design larger TVA demonstration plants.

or by the industry. Miniature operating units give fertilizer manufacturers

an early view of how the process might perform.. They also provide the-sub~

. 8tantial quantities needed for widespread .product testing, in research plots

and in.limited farm demonstrations.

1The engineers stay abreast the methods. and problems of the fertilizer

&ingusfry.(‘Some of their investigations are aimed primarily at resolving

industry,problems. Other work is done with a view as to how. it might mesh
with existing commercial production systems. Projects .also -may be oriented
to manufacture experimental fertilizers that meet; special: analyses or ‘quality
specifications prescribed by agronomists. |,

Large demonstration production .units -are-used .to- complete process
development and to provide sufficient product for meaningful. introduction to
farmers.and the industry. There is.no such. thing as "automatic scale-up!, .
of .fertilizer production processes.. Adjustments and.refinements are nec= -
essary in each successively larger operation. While some processes.are
adobted by the industry directly from the pilot plants, thia often is. not: "
the case. A lot (€ engineering still is needed: to perfect t..2 process for
large=~scale development, to iron out the final flaws, and to get a better
detzrmination of the problems and advantages on a commercial .scale.,

Experience has shown' that puréuing new processes through small pilot:plants

- to semicommercial-size unitsxis essential to eliminate the major risﬁa

aasociated with new engineering developments in order to achieve a rapid,

'orderly transfer of technology uo ‘the producing industry.
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: Educational‘programsgéb chhnnel~neWsknowledge'and newkproducta

to: potential users are ‘the;.final step. These ‘take  many fqrms; including
& biennial "Open Héué?ﬁ:ﬁhich*TVA holds to:show the industry its latest

developmehts,na»ggnérél."open door" policy for technical visitors at all
»times, and wiéeéﬁ;ead:publication of research findings.

'mersseE;uhtry formal ties with the fertilizer industry and
upiversit;eéyroupé new fertilizers éo farmers all over the Nation. New
products=age evaiugte& inlpléts,and in-practical operations on several
hupdged farﬁs’éachfyear’in cooperation.with universities in some 38 states.
Demonstration farmers often double or.triple their gross income during a' -
S-yearﬁﬁarticipation period--ample:evidence of the potential for fertilizers
used intelligently al&ng'withaother’good'practices and good :farm business
management,

About 90 percent of ‘TVA's production of experimental fertilizers
(250,000 tons annually) is uaéé*in‘educational‘activitiesuwith more than 200
fertilizer firms in ‘some 45 states. The main objective is:to get more pecple
acquainted with the new fe¥tilizers and to help build markets. Manufacturers
need to try a new fertilizer in conjunction with others that they normally”
process. Distributors and dealeras need limited: tonnages to ‘test the market
and to begiu to generate'a demand if the new fertilizer warrants commercial
production. And farmers need .to try new fertilizers in practical opera- .
tions; this is the final test of market worthiness. Engineers and other :. °
TVA field :representatives work closely with industry firms to help fit new
teéhnélogy into.their operations. National and regional conferences on.: ‘.

techholdgy:andfmarketingfalso further program objectives., °

]
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TVA's basic policy. is to produce moderate tonnages of each new

tproductathat appears to have ‘commercial potential--until the main produc~
tion:probleme are resolved, the potential 1s adequately demonetrete&; and

. demand has-grown to the point that commercial producers are taking over the

‘merket. Thus, TVA is .continually.phasing out its older products and phasing

its newer.ones into its demonstration production and introductory programs.
{‘Amﬁx .To .-insure that ail of its developﬁents are widely.available, TVA-

obtains: petente whenever possible end then grmnte nonexclusive liceneee

\

for any interested company- to- use them. More than 500 plente in 39 atateec

\ ¥ '

have been;licensed to-use- patentéd TVA developments. - Severel-~euch as:the:.
aTVA‘emmoniator-granulatot, the - diammonium phoephate process, and various.
liquid fertilizen.productioncmethode--have become induetry gtandards.. .

| A basic point in the TVA philosophy is the emphasie on high-analysis
fertilizers. ThiSLheq been. evident from the beginning--concentrated phoe-

vphate:in 11eu~of normal euperphoephate, ammon{ium nitrateato replace nitrete

)

~.off eode, high-enelyeis mixturee, and. the current emphasia on. ureea-based

“vproducts,.;: Toe reason is eimple-:to‘reduce nutrient costs to the farmer.
) Ay ‘(’.‘.'m ! -
, R ; : ] .
Products -that: contain more - vient per_pound‘are’an effective way to achieve

‘ thie igoel;since a third or. more of 'the ferm price repreeenta transportation

\“ N

and‘handling costs. This emphapis has’ paidtoff hendsomely, today's: ;i .u-

fertilizere in the United Stete? contain more tben twice-as much plant‘food

as thoee of 30 or. Aaneere ago. !
. /

4+ . .Another baeic ppint is tyat TVA-does nat . consLﬁerxits Job. in*
fertilirer development done until the new product, ia 1n precticel uae.’
ie:alling the diemmon{um*phoephate example: will meke clear how.-this: works. -
Although not a new product when TVA began producing small) quantities in

theﬂmid-fiftiea,,litqle hed been used as & fertiltzer. TVA thought it hed' '
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a'good?potential%andﬁbegan introdhcing?it%to%demonstrationifarmerav:;
Cooperatingbfertilizer3distributors~also?bEgan to" introducz. 1t. to their /'«
customers‘ " As* farmers' became acquainted with ‘the new material, demand w
formit began to’grow.: ' About -the same: time, TVA:engineers worked:out a °
process by which diammonium«phosphateﬂcould'beAproduced«more'economically
with wet-process phosphoric acid. . Fromfthere,‘demand and’ production of
this high-analysis fertilizer skyrocketed from a few thousand to more than

two million tons 8 year. TVA didn t do the job alone, but was an important

B wwe g

catalyst in the development.

. Analysis of and response to market ;ouditions also are integral
partsﬂof the TVA program philoaophy. An example 1s the work to develop and
intro;nce better quality fluid fertilizers, including suspension products
vhich“have capability for more nearly equalling dry mixtures in plant food

.
[EET SR

content. Studies to define the potential of bulk blending and distribution

woyl

systems and research to develop products especially suited to such systems
are other examples. Others include the development of aimple formulation

charts which mixers could use to determine the least-cost combination of

s

ingredients to make specific grades and the recent extension of this type
a 0 [

activity to computer models which can be accessed by individual firms.

Extension to Other Lands and Other Areas of Concern

TVA has no legal authority of its own for pursuing fertilizer
g )
problems and developments outside the United States. However, since the
7 i , .

early 1960'3, TVA has encouraged facilitated. and participated in the

*
R O T

transfer of fertilizer technology to developing countries. The basic

k

philoeophy of TVA's international fertilizer efforts are expressed in the

? 3 %

1965 general agreement between TVA and the Agency for International

Py TN % ¢ LI
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DevelopmentwiAID) 2, e wstogenlist: ‘a8 fullyrend effectively ea;poeaible. :
on aspartnership,baais.’the pertinent: resources; of . TVA, in;planning, . -
executing, and evaluating.those portions. of.the United.States. foreign . ..
:assistancu program in which it haeyspecial.competence.ﬂ~~This competence
encompaeees fertilizer.production, -marketing, and use.technologies from : -

the, National: Fertilizer Development;Center.: .

f -y,
f “‘{J ~‘~. ‘ T A - TJ ‘é‘-“v"

Reeources Available for International Work ‘

- TVA'e National Fertilizer Development Center (NFDC) employs gome
250 scientists covering a broad range of disciplines and epecialities.

In addition to the profeseional staff, the NFDC maintains extensive facil-

LR
ioa

[

ities consieting of chemical and engineering laboratories, pilot plants,

demonetration ecale production facilities, farm and industry demonstration
and educational progreme, training and communication eervicee,‘an’extensive
library, etc. Thepinternational program uses these staff services and -
facilitiee!as‘ie necessary and convenient. | - ‘
R On occaeion, TVA must enlist outside consultants to supplement '
ite' e;pe;tise.A lhis is generelly the case when a very specialized ability
1;"}eqﬁl¥éd or vhen existing staff cannot be made available during the |

'y g

period requested.

How the Prggram Works

4
’ Vi - M

Due to the nature and magnitude of the internationr1 fertilizer

prugram, TVA created an Internaticanal Fertilizer Development Staff (IFDS)

to coordinate its international activities. Functions of this etaff ure to.
(1) marehall TVA's technical expertise end capebilitiee for conduct of
'¢ - ATy le
‘agreed upon international projects, ) coordinste international activitiea
N T N ; o omde R R 't tes s :,.;,A.

with TVA and aerve as liaieon between TVA and the eponeoring organization
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or{g;égﬁyié(3)igva}égte%rgqpeptphgprgtqchpical,asgis;aqce%andﬁservaan:
rggggggﬁggapge(giqp;opsd;gwprgparg;iqngfor;detailed in-country.studies;
(4) serve gg'ggcpnicaglpegpg;;gnﬂﬁ(S) maintain.a close working .relation-.
ship with the world fertilizer community. .Although most international..:

efforts, are.sponsored by AIDl.

TVA 'works with.and through many inter-
national organizations, such as the United Nations. (FAO .and UNIDO);
Interggtional Bank for Reconstruction and Development -, IBRD (World:Bank) ,.
The Atomic Energy Commission, other United States Government agencies, 'The.
National Academy of écienqe,:privateﬁcorporations, foundations, inter-

national technology centers, and foreign governments, such as, Venezuela,

Brazilia, Colombia, Ecuador, Peru, Chile, and :Indonesia.

Progrem Elements

TVA's fertilizer international research and technical assistance

program can be delineated into several activities. The major program

N +

categéries include:

Research on Improving and Developing Fertilizers ﬁor the Tropics

The National Fertilizer Development Center is constantly searching

for new fertilizer products and processes. Because of its international

responsibilities, this effort has been expanded to include tropical Boila

and cro bi )

Ny

TVA scientiets, recogniziné that tropical aoils/fertilizer/crop

RN

relationshipa differ from conditions in temperate zones have been, and are,

involved in extensive reaearch'in Asia, Latin America, and Africa. TVA

’\‘in

experimental fertilizers have been teeted on paddy and upland rice in such

1The funding for TVA's technical assistance through the 1nternational
program must be totally reimbursed by the users.

7



- 16:-=ii

countries as the Philippines, ' Thailand, Indié,fIndénéeiingetui*Coloﬁﬁie.“
Brazil, Ghana, Nigeria, etc.. This research iucludeeVeLuubbérﬁof‘iﬁﬁoiteut‘
tropical crops--sugarcane, pineapple, tropical’pistires, cassava, afnd’
perennial - tree crops-(cocoa, “bananas, coffee, ‘oil palm).

' -This reeearch“ieielsoJéoneidering~the“effeét-of“multiple‘aud -
intercropping ‘'on fertilizer-needs. Slow-release fertilizers,teuch as ~
eulfur-coated urea, are:showing effective results in multiple cropping -
schemes.

Phosphate:rock, -as'a source of P,02 through direct application,
'is beingateeted:)fEfforteito‘improve~phoephete'equBilitygtﬁtough low
costttechniques are -also ‘being evaluated. - Micronutrients and secondary
elemente are being used to determine their role in crop production on

‘ tropical eoile.

St ot

Thie reeeerch is being conducted in cooperetion with the intet-

ety )

national research centere and reeeerch inetitutione in several developing
countries. Through this research media and cooperative efforte, TVA has
the opportunity to participate:in-institutional plamning;, especially at -

the’ research level.

Market Research

TVA economists are engaged in global, regional, and country
\fertilizer enalyeee on a continuing basis. Deta on the status of more

tban 2, 000 fertilizer plante throughout the world are computerized in the

1

National Fertilizer Development Center's fertilizer data bank. This data

i

providee current end easily available information on fertilizer production

‘
iy, i 1,

capacity by product for ~ountries, regions, and the world. Such data is
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1ni§5§yx~dqm§gdqby:p1anngrs,vignqchrs, researchers, importers, exporters,
ang;}ﬁqsgtutggns concerned with fertilizer market -studies.,..
... A8 a result of formal cooperation with FAO, worldwide .supply and

demand data since 1956 is on TVA computers. Thus. a time series data base

« . g
AT PRI

1s available for individual country and regional studies. - Development .
and maintenance of the data has made 1t possible for.FAO to accelerate - . .
publication of its annual report--"Fertilizer, an Annual Review of World

Production, Consumption, Trade, and Prices."

Training |

.-, . Iraining courses in production, marketing, and use have become
an important part of TVA's effort to transfer the latest fertilizer tech-
nology tprtbgrdevelpping world.

Formal courses and on-the-job training have been available at
the NFDC for participants from developing countries since 1965. Formal
courses offered have included: Production Marketing and Use; Methods of
Marketing; Fertilizer Use Practices; Plant Operating Techniques; Plant
Maintepgnpe ?echpiqges; Corrosion and Instrumentation; Quality Control;
Bulk Blggd;ng;:pnd Management Seminars.

Pa?tiqigants\from about 28 developing countries have received
formal_trginipg. Many others have received informal training and work
experience.

. Training manuai; in Fertilizer Production, Marketing, and Usa--
A Handbook for Short Courses; Fertiligzer Plant Operators; Fertilizer
Advertising; and Fertilizer Plant Maintenance, have been produced to
supplement training at the NFDC. These manuals are designed to encourage

training in developing countries. Experienced training specialists are
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avpiipﬁleifi&mﬁTVA to Helﬁfpiénfdddforgdnlié”éfaiﬁin§¥c6ﬁré€ataﬁri‘rékléﬁdié
or ;ndividunl country basis. ‘The objective is not to ‘conduct ‘such courses
bufito encourage former partic¢ipants and othéra'in‘theldeéeloﬁing conviries
to conduct training courses. The TVA specislists supplement where necessary
to assure that useful and high level courses are available to a maximum

number of in-country particpants,

1

Country Studies

TVA responds to numerous requests for technical teams to be

N

sent to developing countries. These teams ave ‘short term (about 90 days) -
and thus must be skilled in rapidly diagnosing fertilizgr related problems,
evaluating altetnatives;‘and’recomﬁending practical solutions. Some 75
technical teams have conducted such studies in 37 developing countries
since 1963’ (figure 1). \Vearly 100 staff members have participated,

‘- Study teams have tackled a broad range of problems. Some were
oriented to engineering, others to marketing or agronomy. At times,
comprehensive studies are requirad and as many as five specialists make
up a te&mf Such a large team might include engineering, geology, marketing,
agronomy, and communications competence. 'These studies and surveys have
served as the basis of much in-country planning by AID and other inter~
national organizations in their fertilizer action programs. The oppor-
tunity for TVA staff members to work firsthand with the problems and the
people of the developing countries has also contributed to TVA's competence
in providing information and arginiﬁg applicable to ‘the needa,of‘the '

developing countries.
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Tech;:al Teams To Foreign Countries - o
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Special Technical Assistance

"On many occasions, TVA is asked to pro» de a specialized expertiee

s N " , 3

for ahort tern counaeling and advice. Thia special assistance may involve

£

an engineer in "trouble-ahooting" and "debottlenecking" a fertilizer plant.

X

or an economist adviaing a: government on fertilizer policy matters 3r an

‘40( ” Y.

agronomist consulting with country officiala on a fertilizer use problem.
é:ch aasignments are coneioereé to be an-important aspect of TVA's inter-
;ational program. Further, these assignmenta permit our technical etaff to
work at all levels with induatrp and ‘government officials in developing
copntriea.

Although TVA'a primary role in international work has been;one

/

' of providing ehort-term expertiae for well-defined technical problems,
long-term specialized aaeignments have‘been and. are atill being .filled.
\Long-term assignments (1 to 2 yeare) have included:
~A chemical engineer assigned to the Organization of American
States (0AS) as a regional fertilirer consultant to Latin
America.
' ~-An economist working with AID's Technical Assistance Bureau
.88 a8 technical advisor to AID's fertilizer program.
-A research soil chemist working with the Rubber Research
Institute in Nigeria providing assistance in the establish-
ment of a soil and foilar analysis laboratory and necessary
technician training.
-An agronomist serving as Agricultural Inputs Advisor to the
USAID mission to Indonesia. This assignment included assis-
tance to other Asian nations.

-A marketing specialist serving as fertilizer advisor to tha -

USAID mission to Ghana (new assignment),
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Mineralogical Characterization of Basic Raw Materisls

TVA researchers have examined and evaluated phbsphéte rocks
from various Bources, including many developing countries (Turkey, Iran,
Peru{‘Indlh,‘Brﬁzil, Colombia, Morocco, Tunisia, Liberia, Saudi Arabia,
and Paraguay). These evaluations have been made primarily for research
purposes on ways to characterize phosphate rocks for fertilizer use.

Several hundred phosphate rocks have been characterized in the
TVA laboratories on chemical and mineralogical bases. Although AID funds
have been used in only a few of these studies, they have permitted charac~
terization of a number of rocks that otherwise would not have been included.
Through these tests and experience, it is now easy and relatively inexpensive
to rapidly identify usable rocks and to suggest the type of beneficiation
and manufacturing processes best suited for making phosphate fertilizers.
Indications as to agronomic response sre also possible,

Some of the more prouising rocks--such as those from India, Iranm,
Pakistan, Peru, and Colombia--have been tested further at the NFOC to determine
how they can best be beneficiated and processed, especially for direct applil-

cation,

Library Services

The internatinal program has helped support the collection and
cataloging of worldwide information on fertilizers. TVA 18 continuing this
work as budget and personnel permit. Several thousand pleces of technical
information on a wide range of fertilizer-related subjects are supplied
annually in response to requa2sta from developing countries. Literature
reviews and bibliographies are prepared on selected topics. Nany domestic

requests are for information to be used by the world fertilizer industry,
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govérnment offihiale. university personnel,; and othe;ahworking.with,pr in
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the developing countries.....

Py
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,++. ‘To facilitate the dissemination of information received and .

évailab;gninv;his,library facility, TVA publishes Fertilizer Abstracts, a .

ﬁonthly;ggygi;gtiop of current world;;pforqat%on oh:the technology.lqgrkgying,

andiuae of fertilizers. Fertilizer Abstracts is available on a subscription .
basis., : Several. thousand copies are distributed, with copies going to

about .50, foreign countries.

{ R T R ' 0

Bibliographies.on mineyal nutrition of . major basic food crops-- .
maize, rice, and wheat--have been prepared. for distribution. to the,deve;l._opiggS
countries. Copies of the full tests of many of the abstracted. publications,

are stored on microfilm and can be reviewed at the NFDC library... .

H

International Visitors

Foreign visitors from devéloping ésdﬁtfieg account for about 50%
of total foreign visitors to TVK. HbﬁéQEt, these same viéitore azéounc
for about 70% of total foreiéﬁ viéifbrkda&é siﬁﬁe they usually é%ay much
lonher than those from developed éoﬁnttiéé.

In 1974, 328 foreign visitors spent an average of nearly six
days at the NFDC (figure 2). Since most visitors from foreign countries
are interested in ;echnicalzinformption,‘@onq;dgrable staff time was spent

in preparation for discussion. of technical matters..
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Figure 2 . Number of Foreign Visitors and Visitor
Days to the National Fertilizer Development Center
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Summar
TVA is constantly evsluating its internationsl research and technical

assistance efforts. The program is continually changing to keep pace with

b A

changes in the world food and fertilizer situation. To keep abreastrof new

v

‘\developments and opportunities for ‘improvement in fertilizer programs in

developing countries, TVA staff particpates in 3 host of country, regional, .
1

and global conferences snd seminars.
1

Through its work‘and cooperation with other internationel
organizations, TVA is helping to improve food production pnd the well-being

of the developing world's population.‘





