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PREFACE

This Cassava Studies Report follows the outline provided by
Dr. H. A. Rodenhiser. It atteapts o be frank In The assessment of
problens related to improvement of this crop. | have attempted to
give & broad plcture rather then detalled informaticn,

Statistics of producticon of this crop asanparticularly weak.

There simply are no reliable figures dealing with tha quantifies
actuslly producec.

In mosi of the factors conslideged The fregquency of "unknowns” Is
high. There Is no doubt of the great slgnificance of this crop in
the uncerceveloped natlons. There Is a crying need tor sclentific
investigetion of these plants, and | trust That there will be an cppor-
Tunity to forge a significant program of studies using modern agricul-
tural techniques to Improve the use of thess plants among those whose

|ivas depend on them, and to fill the gaps In cur knowledgs.
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CASSAVA STUDY REPORT

I ntroduction

Since much confusion exists in the literature and in the minds of many
workers concerning the names, properties, and uses of this root crop, It
seems useful to given an explanatory statement about these [tems.

The scientific name is Manihot esculenta. In the past, separate
specles names have been applied to subspecific variations; for example,

M. utilissima (those races of the species that contain a very high concen-
tration of the toxic principle, a cyanocgenic glucoside, which releases HCN

by enzymic actien), M. aipi, M. dulcis, and/or M. palmata (used for those

races purporfed fo be free of the foxic principle). | have demonstrated (Regers,
1963) the futility of attempting to apply these names to the species, and

for scientific purposes, we must call a2ll of the races, whether toxic or

net, by the one species name, M. esculenta.

The same crop Is called by various common names In various parts of
the world. All apply to the cne species, Manlihot esculenta. The names
most frequently encountered are: cassava in English-speaking tropical areas,
yuca In Spanish-speaking areas, mandioca or macacheira in Brazil, manioc
among French-speaking peoples, and by ofher less well-known epithets in the
Far East. Tapicca, one of the products manufactured from the roots, is
sometimes used as a common name.

The plants are woody-stemmed shrubs, with an average height of about
ten feet, maturing in 6, 10, 12, |8 or 24 months, depending on the variety,
climate, locality and local preference.®* The enlarged tubercus roots contain
about 20-35% dry-matter, consisting largely of starchy carbohydrates, and

with relatively small content of proteins (some varieties reported to have

¥ Footnote follows.
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Footnote for page I. Maturilty

Maturlty Is a poorly deflned concept for roots of Manlhot esculenta.
Ne actual basis has been establlished, except by observation and this varles
from place to place. These plants, which are short-term (4 or 5 years)
perennlals, do not exhiblt the same detinita polnts of maturlty exhiblted
by graln crops. Apparent|ly when one harvests these plants Is a matter of
cholce, dependina on need, climate and local custom. The following
factors probably enter Into the declsions concerning "maturity:"
(1) Starch accumulation, (2) length of dry and wet seasons, (3) desire
for certaln qualities, such as softness or hardness of the root, or amount
of accumulated sucrose as contrasted wlth accumulated starch, (4) neces-
slty to harvest plants before rlvers Inundate the qrowling area.

With respect to (1) above, Cours (1951) has Indlcatad that for
cultlvars growing In Msdagascar, there |s a aracdual and steady riss In
starch content for the flrst aleven months, then a slow decline for three
months, then a reversal towards a gradual, steadlly Increasing starch
yleld during the last seven or alght months of the test. Genetic varla-
tions also play a2 role In varicus times of maturation, but these are
sufficiently well masked by anvlironmental Influence as to be dlfflcult

to assess.
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up to 2%, but usually 0.5-1.5%, depending on the age at whlch harvested);
fats, vitamins and minerals are produced In fractional percentages. No
average flgure for production per acre can be relied upon, but workers In
various countrles and Institutions have reported ylelds of as much as 30-35
tons per acre.

Cossava Is used elther In 2 fresh or dried state. Some of the varietles
may be eaten fresh by peeling and bolling, as a starthy; vegetable, much as
Irish potatces are used. In the dried state a variety of different products
are used. Tha chipped and drled roots are used largely for apimal food. A
considerable market has developed In varicus European Countries for the chips.
Most use |s made of the roots In a grated and dried state. Saveral inter-
esting native techniques have developed among various South Amerlcan Indlan
tribes to process the bltter (or polsonous) varieties. (See Rogers, 1963).
In genaral, the gratad, dried material |s mada either Into a large "cake"
(cal led cossabe), as much as 3 feat In diemeter and an Inch thick, and used
by breaking off chunks and molstening them with various types of sauces or
liquid preparations; or as "farinha" /& loose crumbled material - in
grazll. Taploca, & product which requires considerable processing, Is
seldon used In natlve food preparation. Most of this product Is exportad to
the temperate zone countries, Tabie |. Many varlations are found In the
preparation of the dried products. One interestinag varlation Is that where
"lhura-l formentation of the sterchy roots Is encouraged, and afterwards the
root Is ground and dried. The advantage apparently Is In the conversion of
some of the starch to sugar, and probably also to increase the content of
protein.

Several Interesting products are derived from the roots. For example,

small cocktall wafers are frequently made In the West Indles. Tha Julce
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squeezed from the grated, polsonous roots Is bolled down to a thick brown
sauce, to which Is added a number of flavoring and splcy substances. Tha
sauce |s called "pepper-pot" In some Latin Amerlcan areas, and Is reminis-

cant of Worchestershire Sauce.

ECONOMIC IMPORTAMNCE

Geographical distribution: Present

Cassava Is a world-wide crop, grown In reglons loosely defined as
“lowland tropics,"” generally between latitudes 30° N. and S. and aliost
2lways below 6,000 feet altitude within these reglons. The plants are
quite frost sepsitive, though some are grown In regions of southern Brazi|
where occaslonal frosts cccur. Varieties have very broad adaptations to
moist and dry regions, end for this resscn, are usaful In those raglons
whare monsconal rains frequently fall. There are varieties adapted to
nearly every soll type found intthe froplcs, to the extent that the gener-
al oplinion Is that this crop has ne particular preference.

Menihot esculenta is most often described as a door-yard crop. Seldom
are largse acreages arown in one farm, but each family has a planting
sufficlently large to support Its needs. There are some areas exceptional
to these statements, largsly in Brazil and In Thailand, whare the plants are
grown fo provide for both local requirements and as a cash-crop export fo

the temperate zones.

Geographlcal disfribution: Origins

There isilittle doubt that cassava is an American crop, probably first

ralsed In the lowland areas of Meso-America (present-day scuthern Mexico,

Guafemala, and Honduras). From Meso-America, the crop was carried throunhout
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the American troplcs by Indlans, long before the advent of the whlite man.
Consensus for the Anerlican orlgin comas from the fact that no species of the
genus ﬂgglpgl, wilth some 150 to 200 specles, are found as natlves cutslde of
the Western Hemisphere tropics. The only species now found in other tropical
regions of the Old World are the cultivated specles (M. esculenta and soveral
rubber-bearing species of minor economic signlficance), and these have been
shown fo have been distributed from the Americas after European contact, by
Eurcpean explorers, traders, etc. From studles made over mest of the range
of the crop, it can be sald that the largast amount of varlation Is to be
found in the American tropics, and the variations praesently exhibited in
Africa, Asia, the Paciflc and Indlan Ocean Islands, are reflections of vari-
ations already exlstino In Hew World Troples. The germ plasm of Interest and

significance to crop Is found largely in the Americas.

Production Status

|. Food Products. As stated sbove, the laraest production of this crop
Is small-farm, not in large acreagas. Only In the markets of the larger
citles are there appreciable numbers sold as cash crops. Therefore, producéo
tlon statistics are not rellable on a country-wide basis. The mathods of

i?

reporting lump together many variatfons in production techniaques, and again\
provide poor yardsticks for comparisons. A general rule-of-thumb can he bl s
Zak

applied to this New World crop (also applicable to other crops transported | e d;;-'r’-:?
beyond thelr native range): the plantings In the Old World tropics generally 'iﬁ”
outproduce the New World plants, for there are fewer attacking pasts and oy U{' \
diseases in the Old World tropics. Different varieties are capable of dif- L?R{'”
fering production In differing time spans. To make comparisons of production

on a country-wide basis with other countries would be similar to comparing

all the wheat ralsed In |taly (preponderantly macaroni type) with the wheat
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ralsed In Gormany (proponderantly bread typa). There Is |ittle value to be
galned In such comparisons. Eye-ball type statistics glve some indication of
the value of the crop, however. Using admlttedly crude technlques, we dis-
cover that the major source of carbohydrate for the |lowland troples In the
Western Hemisphere is cassava In one form ar another. Perhaps the most consls=
tent large-producing area Is Brazil, where "farlnha" is atmogt a national

dish. The farinha Is a standard item on the table of rich and poor allke.

One area In which a tremendous Increase In the crop Is noted Is Africa,
where phenomenal quantlties are reported by Jones (1959). One major reason
for this increase s the fact that the crop can withstand, or is Irmune to,
attack of lecusts. Anéther factor is the crop's capacity for withstanding
considerable perlods of drought. St11| another reasen for the rapid acceptance
In Africa Is that cassava can produce on extremaly poor soils.

Another problem in reporting the production status of thls crop Is the
fact that it has a dual nature; one, as a staple crap, producing dried,
storable carbohydrate In 2 number of forms; and two, as & fresh vegetable
crop, where no storede (or |long storage) Is possible. Statistics most often
deal with the dried products, not the fresh roots. The flgures of the various
FAD yearbooks represent the dried products alone. FAQ has not sathered general
data on the fresh root production or comsumption. Holleman (1964) reports
that 2 or 3,000 fons of fresh roots are shipped from the Cominlcan Republlc
te the Unjted Stafes.

The statistics raported as Appendix One give the latest information from
the FAQ yearbooks. and from Walker (1966).

2, Commerclal Products., The largest use of cassava starch for commercial
enterprise Is in paper slzing. The potential for growth of this use Is good,
provided a steady production schedule and high ylelding varieties can be

estzblished. The areatest difficulty encountered by the paper compaiss at
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present is the frequent fallure of the local agriculfural facllities to
provide a continulng supply of the raw materials. Part of the difficulty Is
due fo the "normal" production technlques, that Is, production In small fields
with a muititude of dlfferent varieties with diffsring starch quallity. Un-
less the agricultural econoric and soclal problems of largs-scale, high-
ylelding varieties Is solved, the paper companies will not have the needed
supplles on a continulng basls.
Cassava starch is used to a conslderable extent in local economles as

a laundry starch. The flgures for such wse are not given in most statistical
summaries, and the amount thus used Is not known. FPotentlalities also ex-
Ist for conversicn of tha starch to various special=purpose adhesives, for
example as an adhesive for stamps. Alcohol can also be produced from cassava
starch, but whather thera Is a potential for competitive production of alcohol
from cassava, contrasted to synthetic production, is a moot question.

The woody stems of the cassava plant have been used [n paper-making, but

it is doubtful that this will become a commerclally feaslble product.

Nutritional Value

The flgures glven in Table 2 while representing analyses made on
samples fromithe Far East, may alsc be taken as an average for the entire
crop. Table 3 gives a set of figures compiled by the author from two Tden-
tical sefs of cultivars grown at two separate experiment stations in Jamaica
in 1955, These flgures indicate that the nutritional value of the crop Is
certeinly greatly influsnced by the environmental condifions. The crop dees
respond fo lmproved seilnnutrition. The plot at Hodlss Experiment Station
was on an area that had been under continuous cultivation for some years,
whereas the plot at Grove Place had been under grass, and received cattle

manure for some years. The slagnificance of this statement may seem an
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obvlous, and perfectly reascnable, outcome until one compares [t with state-
ments made by several workers that cassava does not beneflt from additional
fertilizer.
As can be seen from these data, the roots of cassava contribute very
1'ittle &lse than carbohydrates to the diet. However, whan one conslders
the caloric content and production per unit of cultivation, this Is a
tremendous productivity, perhaps more so than any other crop. Table “com-
pares preductivity, in terms of caloriesfacre with corn and rlce. "
If one considers The possiblity of cassava as an animal food, ons may con-
sicer the potentlal value of cassava In terms of protein production. *fn
areas of the lowland tropiecs, where the usual animal food concentrates
(alfalfa and varicus grain mixtures) are unusually expensive, an [nexpen-
sive cattle and hoy feed becomes imperative.
| should like to introduce another potential value of the high caleric
'!/oroduCT|on of cassava. Recent Invastigations by Gray (1966) Indicate that
If cassava nrovides an excellent substrate for growth of certaln fungl Imperfect
with a production of fungal protein at the rate of one pound of protein from
7 pounds of cassava carbohydrate., This experimental result Indicates a
potaential value in either human or animal feading which should be investigated
\etin de.p‘l‘h.f
It Is well-known that the follage of cassava Is a high protein-yielder
(Regers 1959) and has been successfully employed In chicken and cattle feed
supp leménts. Furthermore, the amino acld balance of the leaf protein for
human nutritlon Is relatively good (Rogers and Wikner 1963) Cartaln people
(largely West African) use the follage reaularly in the#r dlets and among some
of these tribes, the cassava plant Is known as the "bread-from-the-roots, meat-
from-the-leavas" plant. Clearly, much research will be required to assess

the value of the plant as a follage-proteln source, |f properly maneged,

¥ WManer (1967) has Indlcated the high value of cassava root for swine feed, !
provided care Is glven to proper balance of the dlet.

T See addan » i 5 ! | 5
Dlgltlzed bﬁ}'f the lélﬁﬁ’f fhsﬁ“%ﬁ@fo‘f‘ Wdﬂiéﬁl@&ﬁeﬁi&%&&&!h :




Addendum 4o Page 7, Cassava Study Report - Protedn Production

The |ltaeratura on thiz subject ls quite |imited, as It refers specifically
t+o the use of cossava as a madlum for arowling mlercorganisms. Much has been
wrltten, however, on varfous microorganic nroduction of proteins, from a
varlety of substances Including various plant and anims| matarials Including
rofuse, and aven from petrobeum. Most of tha studles employ yessts of the
gonus Candida (forula), but numbers of miceporganisms have bsen employed, In-
cluding bacterla (Eschorichla coll), a varlety of fungl, Ascomycetss, Basldlo-
mycetes and Fungl Imperfecti. Ho ons of fhese orpanisms has come to tha f;qh#
#s the best oraanism for edible (or bnlanced) proteln production. |In each case,
problems have arlsen concarning the necessary nutrient sedlum fo give a more
desirable product. These problars most frequently arise whan turning from ‘
laboratery scale productien to full, economlc mass production. In this con-
nection, 1+ seams that the technelogy necessary to produce the protain s
beyond the capaclty or fdpan!lity of developing natlons.” Furthermore, frhe
costs of production have not yet been brouaht down to a polnt whers the develop-
Inn nations could afford o go Into full-scale production. Acceptabliity of
+he product by those most In need of the Incressed proteln food Is a eritical
element In judgling the sultabl|ity of mlercorganic protein. In many cases, It
1s clalmed that an odorless, tasteless sﬁbstanco Is preduced, and that when
this 1s added fo normally used foods 1t Is accepted. A case In point Is the
taploca macaron! produced by the Central Food Research Institute of Mysore,
Indla. This product, made of wheat flour mixed with peanut and taploce flour,
Is used by many Indlans. While no mlcroorganic protein was Incorporated In
thls product, it seems to point the way to acceptabllity by conservative groups.

The proteln produced by any of a number of procedures requires special or
caraful handlina, storing and processinc. Apparently the proteln molecules are

susceptible to degradation after productlon. These factors must be taken Into
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Proteln Production 8

account as » part of the ovaral| faasablllty studles.

There seems To be |Itfle doubt In the minds of the workers who arae most
closaly assoclated with food proteln preduction by migrocraanisms that the
difficulties above cannot be overcome. In all cases, 1t Is falt that the
problars ara technologlical ones, requiring mora intansive Investigation, and 1M
that none of the difficultias are Insurmountabla. With specific relation to
enssava, It is known that a crude form of farmentation process |s employed by
primlitive people In & very uncontrolled manner. |t Is doubtful that the
farmentation Is Induced with the speciflc ldea of increasing the protein content,
but It Is certalnly trus that the proteln content 1s raised by thls process.
More |lkely, the farmentation Is amnloyad ‘o break the starches Into simpler

carbohydrates, and perhaps to produce some more desirable flaver.
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several cuttings of follage could be produced per year. It Is not probable,
however, that the same plantings would squally produce a large root supply.
Since alfalfa does not produce wall in the lowland treples, this aspect
should be studled intensively.

Prospects for Improvement and Development of Specific Varieties In the
Western Hemisphere? Africa?

The fact that by ifs nature the crop Is normally repeoduced from stem
cuttings rather than by sead gives the opportunity for maintenance of pure
| Ineg, once developed, indefinitely. This is an obvious advantage to the
plant bresder, Furthermore, the sexual reproductive mechanisms in cassava
are such That the plants are obligafedly outcrossed, thus making the process
of crossing for new varietles and strains a much simpler task. With the two
above attributes, it should prove ralatively simple fto devalon a plant al-
most tallored to any of o set of reauired conditions. The main difficulty
which will be encountered In the breeding Is the fact that pollen sterllity
is found In many of the varisties and may cause difficulty if we must Trans-
fer genetic material from these.

Auéther Important feafure Is thet there are a number of wild species
fn the genus Manihot, and from experiences with a few of these, there seenps
to be |ltrie difficulty in interepecific crossino, thus opening up the
opportunity for Introducing genetic material from the wild into the cultiva-
ted specles with relative ease.

The last factor of luportance to breeding for better varieties is the
fact that | am in the finishing stages of producing a very thorough classi=
tication of the interrelationships amongst the cultivars and the wild
species, thus providing plant breeders with the best possible Information
with which to begin a genetic program.

The largast difficulty with respect fo improvement of varietles Is our
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gross Ignorance of the Inherlitance patterns of the cultivated varieties and
the almost total absence of genetic information about the wlld specles.
Clearly, much work will have to be done to overcome these blank spots In
our knowledge before any sort of meaningful breeding program can commence.
| cannot estimate the time necessary for this work at this state of develop-
ment. 1t may be that | am overpessimistic with regard to genetic problems,
but with the present knowledge avallable, we can predict nothing accurately,
We must make a clear and unamblguous statement of our objectives before
commenaling a plant-breeding program. For example, should there be an effort
made to breed varietles with higher proteln content.” The problem of breed-
ing for higher protein content In the root may be more complex and time-
consuming than will be profitable. Perhaps the investment of time In research
to produce fungal protein, mentioned earlier, will pay off more rapidly, and
with higher output than would the eventual higher proteln produced primarlly
by new varleties. Are there any other qualitles which we should aim for in
breeding programs? One area for Investigation Is the real or fancled resis-
tance to virus diseases. On several occaslons, reports of virus desease
attack has been found to be nothing more than a nutritional deficlency -
the lack of some critical nutrient element. Before real progress can be
made In the breeding for virus resistance, one must be absolutely certain that
the symptoms are Indeed caused by a virus agent, and not by some cther set
of factors.

Befors any Improvement program through plant breeding begins, an Inten-
sive survey of exlisting varieties and thelr present quallties should be made.
In other words, a germ plasm col lection should be made. Simee;the American
tropics are the place of origin of the crop, the obvious place to do experl-

mental work Isrkn the Americas, not Africa. Some germ plasm may exi|st
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already which will contain various desirable qualities. Furthermore, there
must be agronomic studies, determining the most sultable cultural methods for
high yield, ™Many such stucies have been conducted at varlous places in the
lowland Tropics of the world, and these must be avaluated to determine the
validity of the work, and how much significance may be attached to the work
already done.

Improverment can certainly be antlcipated from a thorough Investigation
of the types of harvesting equipment. In additlon, some of the lowland
areas In Lotin America, such as the |lanos of eastern Colomblia may be made
substantialiy more productive by following vdzy ancient patterns of land
preparzticn done by prehisforic Indlans. In these areas subject to alterna-
ting periods éf inundation and drought, much effort was made by the Indians
to mound up the earth, qu‘i’ manioc on the ridges and water-tolerant crops
In the interveiipg ditches. Agricultural enginesrs could probably devise
relatively Inexpensive Techniques fTo serve the same purposes.

Clearly, alm+l+h The potential improvement in yields through the
above types of endeavors, the study of Tropical soils for cultivationr of cas-
sava |s needed. WIith root crops In gemeral, and also with cassava, Ilght,
fristle soils allow much more facility In harvesting than do hsavy, plastic-
type solls. The difficulty, however, Is that the former types of solls are
frequently much less fertile than are the latter. But the general problem
of soil farﬂilfy in the froplcs needs Intensive study because, by nature,
the tropical solls are very different from those found In the temperate zone.
They require new concepts to be developed to malntain high fertllity levels
and to conserve them for long pericds of time. Soll experts of several
types, Including microblologlsts, chemists, and ecologists mut work together
1o provide The necassary new concepts. Soll fertility with relation to

cassava ylelds Is a relatively untouched area.
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RESEARCH

a. What is belng done,.by whom, and what needs to be done to Imppove
cassava for the lowland tropical areas?

b. Where are the centars of excellence throughout the world?

Thers are very fsw large, concsrted efforts belng made anywhera In the
lowland troples. Certainly nothling simliar to the International Rice
Institute exists for cassava. The problem has been that since the products
of cassava ars of sc |ittle Importance to temperate zone commerce, thare
has been |[ttle need felt in the capitals of the world where Impetus for
doing research Is usually Inltlated. Almost nona of the tropical countries
were the crep Is signiticant have the necessary abllity te mount and main-
tein a program of satlisfactory scope and duraticn to have produced meaning-
ful results,

The existing efforts to improve cassava are found largaly in Brazll.
In Thiés wrowr country, until recently, an active group for the study of
cassava and other root crops was working at the state-supported agricultur-
al experiment station at Campinas, state of Sao Paulo, Brazil. To my knowl=-
edge, this group is not active at the moment. Some efforts (unfortunately
rather feeble) were belng made at the equivalent of the USDA's Beltsville
Staticn for anlll. at Kilometer |7, near Rlo de Janelro. 3Some agronomic
and plant-breeding work has been done at federally-supported Brazlllan ex-
periment stations in the states of Minas Gerals (near Sete Lagoas) In
Pernambucc, and in Para, at the Institufo Agronomico do Norte, in Belem.

At &his last-mentioned statlon, a very large collection (over 200) of
variefies frem the Amazon basin have basn brpéght together, and a number of
studles of these varieties made to select the most productive types for
that reglon. Most of this work was carried out by one Individual, Sr.

Milton de Alburquarque, and whether there will be a continulng effort after
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his raetirement (which Is Imminent) Is a moot question.

In India, in the southern state of Kerala, an experiment statlion de-
voted to the Improvement of tropical root creps has been establlshad, and
is now under the direction of Dr. Magoon, a cyto-geneticist with a Ph.D.
from Wisconsin. A complement of workers, Including plant breeders,
physiologist and soll experts are carrying out what seems to be a well-
concelved program. COver a thousand cultlivars of cassava from Indla are
maintalned In a collectlon, and from these, certaln hybrlds have baen
devaloped which are promldéing as high-ylalding types. A student from
this statlon, Mr. 5. G. Appan, Is now a Ph.D. candldate under my super-
vision. |f one may use thls candlidate as a measura of the competence of
the personnei of the Kerala statlon, then thare Is a good group working
there. Mr. Appan was farm managsr of the statlon, and has had considerable
experlence with the plant-breeding and agronomlic work on cassava. Since
cassava cultlvation Is expandlng at a very rapld rate In southern India,
+hls statlon has conslderable Importance, and should ba supported.

Untl! quite recently, the French were rasponsible for some very good
work on the agronomic aspects of cassava on the Island of Madagascar. Undar
the directlion of Cours, most of the varletles which have developad on that
Island were collected, and varlous aspects studled. Cours (1951) documanted
+he varlous types of morphologlcal varlation which were found, studlied growth
patterns, production capaclties, harvesting, etc. 'Unforfunu?aly thls work
Is no longer malntained, partlcularly since that Island's Independence
from France.

Befora World War |1, when the Dutch were In control of the Indonesian
Islands, the most productive centers for taploca were In various parts of

thé Islands of Java and Sumatra. However, the facillities fthere are no
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longer actlive, and Indonesia Is no longer an exporting country.

In addition to the above-maentionad centers, nearly every agricultural
experiment gfation in Latin America, in Africa and In the Indo-Malaysian
areas have had intermittent experiments with cassava. fNone of The programs
has had a long history, and most are plenned vlth a low-Income, low priority
background. As a result, very little objectlve, sclentific work has been
accomp | ished. One may almost anticipate the type of work before arriving
at a station; first, accollection of varieties will be established, usually
including variatiss sent from Brazll, and 2 few locally-occurring varieties
used as a standard/check. After establishing & cellaction, a variety trial
will be estalilished, and then, affer measuring the results, one, Ttwo or
perhaps even three varieties wlll be chosen as "best" for the region, and
the remaining collections are allowed to die out. Positive results from
stch efforts are barely messurable, 8ut there has been another effect,
which Is not af all messurable, and which may hdve had some unexpacted long-
range affects; namely, the introduction Yo tha region of germ plasm which
may "escape’ from the experiment station and Info the local farmers' plots
elther by Intention or by accldent. From a strictly blological, sclentific
polnt of view, the effects of such mixIng would offer a very Interesting
and chal lenging problem. From a practical standpoint, however, fhis fype
of problem must awalt solution to some of the more pressing neads.

The United States" efforts through foreign agricultural aid has been
rather sporadic. This author knows of three Latin American countries where
some work has been done. In Bolivia, near the clty of Santa Cruz, a large
processing plant for starch was erected but never completed. In Brazil, at
Arariplina, state of Pernambuco, ancther large facility for starch production

was erected, but agaln never operated, Simllarly, at Gloria da Goita, Per-
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Pernambuco; ancther” factory was bul I+ with U,5. funds, and agaln never oper-
ated. It must be emphasized that tha above facilitles failed because of
poor plenning, not because of the crop. In two of the factories, the lack
of water or the presence of iron in the water supply caused fallure, In
the case of fnlmealanf, in Bollvia, no thought had baen glven to the abllity
of the local farmers, using thelr own cul+ivation tachniques, to produce a
suffictently large quantity of roots to make the cparation of the plant
practical. Clearly, fhere should have been better planning bafore the
starch factories were eracted, and not afterwards. [n Bahla (through
cooperative work with Colorado State University) efforts are under way to
davelop & fectory fo prepare dried chips from the roots to be sold In Europe
as cettle food. This last andeavor may have more chance of success than
the éarlier ones, but at none of these facilities ls there, or was there,
an [ntegrated effort betwsen sgriculture!l sclentists, englneers, lecal farm-
ers snd business Interests. There are very Ilkely other afforts to afd
Lztin Amerlcan studles, but these are nct known fo ne.

| have carried on & program for the systematic study of cassava since
1953, This work has never been done &s my major Income-producing ef fort,
but It has been 2 major research Interest. The total amcunt of money spant
on the work has amounteéd fo less than $15,000, and this is a generous
estimate. Indirectly, howaver, much larger sums have been spent in attempt-
Ing to find adequate methods to use computers In the study of crop plants.
This effert has bsen successful, and | now have a number of very useful
working computer programs which will aid immeasurably In the analyses of
multivariate data which must be applied to any nB9BHAVIGR.

While the major thrust of my research has been In the strictly bicleog=-
ical classification of this cropfRogers, 1965, 1967), | have consistently

tried fo keep abreast of the problems of a more practical and Immediate

Digitized by the Hunt Institute for Botanical Documentation




nature; namely, the Improvement of the crop for human needs. Towards these
objectlives, | have gatherad perhaps the largest collection of herbarium
samples and published works on cessava assambled In any one place. These
cel lections, however, are far from complete, | have also attempted to stim-
ulate work on cassave by many workers. My estimate of the present-day stan-
dardipf knowledoge of this crop Is that we are at a leval comparablejtoithe
knowledne of corn (malze) about seventy years ano. We have a long way to go.
¢. FProduction hazerds (diseases, insects, fertillty levels, water requlra-
ments, and sensitivity to day lenath).

While | have touched lightly cn some of these aspects earlier, It Is
well to mention them Individually.

|. BDlssases. Perhaps the most serious problem for M. esculents, a
mosalc disease, |s caused by Insect-tramsmitted virus. Two viruses have
been ldentified as being Involved, each transmitied by & different insect
vector. Another potential disease thought to be virus-Initiated Is called
"superbrotamento’ in brazil, the effect of which is a stunting of the plants
and excessive brenching. The virus-caused asbnormalitles apparently are
more serlous (or are betfer recognized?) In Africa than In the Americas. A
survey of the occurpence In the Americas |s hampered by & factor mentioned
earlier, that physiologlcal problems are frequently identified as "virus,”
and the true neture of the diseases is not clearly established.

Varlous bacterial or fungal dlseases have been reported, such as reot-

rot, leaf ring-spot, and other probably secondary effects on leaves. HNo

assessnent of the seriousness of these diseases has been attempted.

2. |Insects. |Insects are clearly Involved In the transmission of the
virus diseasss. At various times and places, | have observed the caterplllar

of a sphingld moth attacking the follage of cassava, but seldom have the
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symptoms been sufficiently severe fo cause reduced production. Hol leman's
FAO report (1964) however, Indicates that this caterpiilar caused serious
and extenslve damage In the Dominican Republic. wWasp-caused galls have been
observed on the leaves In nearly all The growing areas of cassava; but again
without any spparent reducticon In normal functioning of the plants. On one
or two occaslons, | have seen W&Mﬁf.cmﬁg insects causling consid-
erable damage to a field of cassava, but the insect is not known. Aphlds
of varlous types attack the young foliage, causing chlorotic symptoms on
the leaves. The severity and difflculty of control has not been assessed.
It Is probably true that when mora intensive, modern Investigations have
been carried out, more deflinjtive knowledge of insact and disease damage to

the crops will be discovered.

3. Fertillty-Levals. This area, oreviously mentioned In other contexts
has not producad a very meaningful |lterature. Many fertilizer trials are
reported with varying recommendations, but one of the most surprising is that
cassava doas not respond to Increased *aﬁilimrs“.‘ This may be true, inas-
much as cassava |lke rlce, has bean long grown by primitives whe hava uncon=
sclously salacted varlaties to be grown under very poor fertility conditions,
and the varieties tested in the fertlilizer trizls are Incapable of respon-
ding to Increased quantities of inorganic materials. Befores respense to

fertlilizers can be achieved, new varleties will have to be developed.

4. Water Requlrements. Varietles of cassava are grown under an ex-

treniely diverse set of water relationships, from the almost campletely

saturated conditlons of mud flats along the Amazon Rlver to plsces where
the annual rainfall is lower than twenty inches per year. 2ut aside from
these generallitles, |ittle pre@lse information on actual requirements Is

avallable. | am not aware of any experimantal work In thls respect. In=

‘*f F‘”’f nole —
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Footnote for page I6.

Perhaps the most impressive statement of the failure of fertilizers to
improve the production of yuca is given by A. Machado in Boletin Tecnico,
Centro Nacional de Investigationes de Cafe (Colombial), Vel. |, no. 5, =16,
1951. Other than this one citation, a number of other, informal, comments
have been made by workers to the author of this paper which gave the same
general impression. Perhaps what is infended by these reports Is fhat the.
value of fertilizers is not great when factors relating to economic con-
siderations are involved, but it is still not certain that the varieties
chosen for various fertilizer trials indeed could respond because of their

selection by farmers for growth in poor soll conditions.
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frequently, cassava Is grown In Irrigated areas, but for the most part,
other crops have priority on Irrigated land; and cassava recelved Irrigation

only after all other requlrements have been met.

5. Sensitivity to Day-length. The only Infermation available with

respect to the day-length for optlmum growth is observational, nofllexperimen-
tal. Since the crop Is grown almost exclusively in fropical countries, no
apparent reaction to differing amounts of day Ilght Is noticeable. Only a
snall number of plants have been raised In greenhouses available fo me,

but those that have have usually been quite sensitive to day-lengths In

+he latitudes of New York and Colorado. In connectlion with Ilght (net
langth, but intensity), cassava has a crown of leaves disposed In a very
impressive manner to capture the maximum amount of sunlight, and thus convert

a maximum amount of energy fo stored carbohydrate.

GENERAL

a. Avallable world germ plasm banks, and wherellocated.

The data avellable at any one time may be obsolete., As polnfed out
previously, Ilttle long-range experimental work has been carried out with
thess plants, and as a rasult, very good collectlons have not been maintained.
Since many efforts To bring plants together have bean made, it is likely that
the major germ plasm of the specles has been wldely spread, and found In-
corporated In what appear to be locally-oceurring varlaties. Out no assessm
ment of this sltuation has been carrled out.

The largest collectlons apparently exist In verious parts of Brazil.

The experiment station at Campinas (3¥o Paulo State In Brazll) probably
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stl1| maintalns collections made In southern Brazil. In northeastern Brazll,
In the state of Pernambuco, the largest collection Is to be found at the
Tambe Experiment Statlon. Other collectlions In Pernambuco are located In
Ararlpina (far western part of stzte) and at Lagea dos Gatos. In the
Amazonlan reglon, the best malntalned and most extensive collection Is found
at the Institoto Agronomlco do Norte, In Belem.

To my knowledge, no major collections are malntalned In Paru,
Sollvla, Equador, Colombla or Venezuela, although In the past there have
been collectlons at stations on the eastern slopes of the Andes.

Between 1954 and 1960, | had a collection of locally-occurring cultl-
vars on the Island of Jamalca. After an Intenslve search, we found over
100 different|ly-named (though certalnly with some synonymy) cultivars. These
were arown In museum plots at the Bodles Experiment Statlon and at the Grove
Place Experiment Station. Unfortunately, these plots have not been main-
talned, and the conditions presestly extant are unknown. The fact that so
much varlation was found In one small Island Is probably due to various
afforts In the past, where Impertations of varieties from other countrles
were made, kept on the experiment statlon grounds for some tIme, and then
allowed to "diffuse" Into various farmers's plots. | suspact that simllar
actlvity has occurrad In most of the growlng areas, with an effect which
wlll come to light as more long-range activities ara developed.

There are probably several African collectlons, but the status of
these Is unknown. The Island of Madagascar may stl|l maintain "museum
plots."

In "Asla, a very large collection of locally-oceurring cultivars Is
kept at the Central Tuber Crops Research Institute, Trivandrum, Kerala, Indla,

under the directlon of Dr. M. L. Magoom. Over 1,000 cultivars are In the
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collectlion, although It is recognized that much duplication occcurs.

There Is no present assessment available of the status of collections
in Inacnesia. This former Detch colony was tha center of cassava culti-
vation In ail of The lnde-Malaysian Archipslago befcre World War 11,

From the above, 1T Is clear that an assassment of the slituation In

varlous lmportant growlng areas must be made and nsw collections made.

p. loeatificatlon of locations and Institutions for cooperative work.
In Letin America, the most promising areas where work should be cen-

tered are as follows:

Brazil:
State of 586 Paulo, the State Agricultural Experiment Station, Camplnas.

State of Minas Gerals, the Federal Agricultural Experlimant Station,
Sete Legoas.

State of Perpambucco, the State Agricultural Experiment Station at
Tempd and at Araripina.

State of Para, Instituto do Agronomico do Morte, Belem.

State of Amazonas, at Manaus.

Bollvla:
North of Sants Cruz at the Experiment Station Genaral Savedrs

The State Experiment Station at Riberzita.

Paru

e

The Federal Experiment Station at La Molina, near Lima, and at
Tingo Maria.

Equador:

Plchllingue

Colombla:

Experiment stations In Palmira, Villavicencia and Monteria.
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Venezuela:

Maracay.

Dutch Gulana:

Paramaribo.

Costa Rica:

Interamerican Institute of Agricultfural Sclences, Turrialba.

Honduras:

Escusla Agricola Panamericana, Tegucigalpa (and Zamoruno).

Mexico:
Chlapas.

Vera Cruz, Cotaxtla Experiment Station

Jamalca:
Department of Agriculture, Hope Gardens.
Puerto Rlco:

Mayaguez, Federal Agricultural Experiment Statlion.

Trinldad:

College of Agriculture (University College of W. 1.), St. Augustine

c. Hecommendations as fo varleties and selections that should be studied
inftially at Palmlira and other locatlons.

Since a number of collections have been brought tosether at Palmira,
and at Manlzales, there are sufficlent varlants extant to begin a number of
agronomlc, disease, and agricultural engineering studles. Since the solls
of the Cauca Valley are excellent, thelr qualltles need not be so Intensively
studied. There are probably a number of additional varlants existing In
Colombla which would provide a useful "bank" of germ plasm fo begln breeding

and other studles. Llikewlse, there are several wlld specles In Colombla
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which would serve to begln cross=breeding studles, to determine compatabl |-
Itles and problems In genetic transfer.

The |lanos of eastern Colombla and the coastal areas near Monteria also
have a number of locally-occurring varfetias with which to begin comparative
studles of adaptability with those from the Cauca Valley. A number of
Yswitch-back" studies befween the three areas would develop Information con-
cerning speciflcity of requlrements for solls, pH, molsture, maturation, ete.

Amongst the local ly-occurring verietles, studies should be Inltlated
towards selectlons which would be useful In mechanical methods of planting,
cultivating, and harvesting. Useful attributes In these directions would
be close-set buds on the stems, varleties with unbranched stems (late-
flowering), and with roets clustered close to the point of attachment, and
those whose roofs have more bulbous shapes (rather than long and slender).
With these attributes should also be considered variations In starch and HCN
content, maturation dates, etc. Simultanecus studies on methods of use of
the roots and leaves could be Initliated. These Include methods of production
of varlous types of products: chipped, dried roots; extracted starch;
utiilzaetion of the peel (or root epldermis); follaos productivity, both fresh

and dried; etc.

d. Facllities needed.

The requirements are not unusual for the majority of the efforts in
studies of cassava. Fleld cultivation and land preparation machinery,
fertilizer appllicators, spray equlpment, large-scale balances, etc., all of
which, at the start, should be of standard types. For the plant breeder,
the same sorts of tools as would be required for any large plant work.
Probably insect-free houses for the observation of Insect-polllnators,

greenhouses and growth chambers with careful control of Ilaht, temperature
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and moisture supply, mlcroscopes for chromosome studies, camera attachments,
staining equipment and allled types of equipment would be essentlal. For

physiological and chemical studies, a standard well-equipped laboratory will

be required. Perhaps the only speciallzed equipment In the laboratory
would be for the studies of the physical and chemical properties of starch.
bBotanical studies whould have a well-equlpped herbarium for documentation
of the work. This should be alr-conditioned to maintaln bug-free and dirt-
free environments. Solls laboratory work would require the usual types of
equipment for microbiology, chemistry and physics. The agricultural engin-
eering facllity would be equipped with various machines needed for develop-
mentment of specialized equipment, such as diggers (simllar to those for
potatoes, with sufficient modification to accomodate the larger roots),
choppers and chippers, root-peeling devices, drying ovens, etc. The disease

and Insect pest studles will require specially-constructed greenhouses,

growth chambers, provisions for housing Insect collections, microscopes;
both kight and electron (for the study of viruses), ultracentrifuges and
speclal sllde preparation equipment, Incubators, autoclaves, etc.

An Important adjunct to the primary studles Is a complete llbrary and

Informatlion refrieval system, These should employ the latest techniques

avallable In computer-alded cataloguing and Indexing. Reproduction facll|-
Itles, Including Xerox machjjnes, card and tape punches, readers, printers,
mlerofllm andimicrofl che readers should be a part of the combined |ibrary
and computer facllity.

The facilitles mentioned above are for the primary Investigations. In
additlon, computing facllitles are an essentlal |f the work of the Investi-
92¥%s Is to be correlated and put to mexlimum use. Without such facilities,
data correlation and retrieval becomes a very time-consumling task, and de-

lays the application of the gathered data beyond a reasonable time. For an
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organization such as the one envisioned, one of the second-genaration type
of computers (1BM 7000 series or Control Data Corporation 1600 series) would
te adequate. Since many of these computers are now available at much-
reduced costs, as second-hand egquipment, the initlal Investment would not
be prohibitive, and the work that cen be accomplished with these machlines
far exceeds The capacity of hand-ocperated desk calculators. Such a facllity
would serve thes purposes of the whole Institute, Including sclentitic,
educational and management endeavors.

Clearty, much of the equlpment mentioned above could be used In common
with other parts of the endeavor, and for various crops. Over-all control

of the equlpment must be under some sort of supervisory group.

e, Staffing requlrements.

This discussion must assume That the staff will have other duties than
the study of cassava alone. For example, all root crops could be under the
directlon of one statt, and each staff member could carry ocut simultanecus
work with those crops chosen, provlided he has adequate assistance. Howevar,
assuming the Ideal situation of one man, one crop, the following recommen-
dations are given:

I. FPlant-breedina, genetics: 2 senlor, 2 Junlor sclentists, 4 technicians,
3-6 laborers, tractor drivers, etc.

2. Agronomy: 2 senior, 2 junlor sclentists, 5 technicians, 10 laborers.

3. Physlology, chemistry: 2 senlor, 2 Junlor sclentists, 6 techniclans,

3-4 laborers.

4. Botany: | senlor, 2 Junlor scientists, 4 techniclans, 2 laborers.

5. Solls: | senior, 2 junlor scientists, 4 technicians, 4 laborers.

6. Agricultural engineering: | senlor, 2 Junior englneers, 5 techniclans,
10 laborers.
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7. Entomology: | senler, 2 junior sclentists, 4 techniclans, 4 laborers.
8. Pathology: | senior, 2 junlor scientists, 4 techniclans, 2 laborers.
9. Computing facillty: | statistician, | systems analyst, 2 programmers,
4 operators, | maintenance engineer, 5 technliclans.
10. Library: | senlor, 2 assistant |lbrarians, 4 assistants.
Il. Management: | senior scientist, | buslness manager, 5 clerks, 10 typists.

12. Assorted mechanlcs, truck and tractor drivers, shon and malntenance men.

f. Recommendatlons of candldatas.

The only students known to me who have worked towands graduate degrees
with tralning speciflcally on cassava are Mr. Seymour H. Sohmer and Mr, S.
G. Appan. Both have been (or are) Investigating systematic and cytological
botanical studies of the cultivars and related wild species of Manihot.
Mr. Schmer completed hls master's thesis on cyftologlcal and systematic Inves-
tigations of the cultlvars grown in the collection at Turrialba, Costa Rica.
He Is now teaching In the Department of Biology, ¥Wisconsin State University,
La Crosse, Wisconsin 54601. While | directed his research work, he
actually completed the master's at the University of Tennesses. | would
recommend him for one of the Junlor sclentist posts. Mr. S. G. Appan, mén-
tloned earlier in this report, Is an extremely promising Ph.D. candidate under
my direction at this time. He will complete the requlrements for the Ph.D.
In June, 1969, with a dissertation on the classiflcation of the genus Manihot,
using computer fechniques In the process. He has already had eight years of
practical experience with cassava, working on agroncmic and cytological
problems in southern India, with several publications of a practical nature.
With his background (amd hopefully completion of his degree) | would recom-
mend him for the botanical senior post.

Before any further recommendatlons can be made, a canvass of avallable
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people would have to be conducted. For example, | know that there are workers
+rained In the Dutch Agricultural School at Wageningen who might be better
qualified than most. Other workers are being trained in tropical agriculture
at the University College of the West Indies in Trinldad whose experience
might be useful. Some English workers, formerly occupled in the eastern
troplcs might be avallable, but | have no specific knowledge of these paople.
Probably the best-frained people would come from Universities in the States,
glven special training with root crops In general, and then perhaps an
"acquaintanceship" course with cassava.

| would be pleased to help provide the "acquaintanceship" efforts on a
part-time basis, if arrangements could be made during the summer months. This
woild be part-time theoretical, part-time practical. | would also be pleased
+o advise on setting up of the computer-|ibrary facilities, since | have
spent much time recently In these fypes of endeavors, with the purpose of

develeping programs useful in agriculture.

RECOMMENDATIONS FOR PROCEEDING

Given the establishment of the Institute, the personnel, and the facll-
Itles, the work could proceed with short and long-term goals simultanecusly.

The short=term goals should be largely efforts to Increase production
from existing varieties. The main efforts would be agronomic, to discover
how production can be Increased without great emphasis on new germ plasm
developments. Allied efforts would be to cut down on insect demage (using
general purpose Insecticides), selectioniof existing high-ylelding veriants,
determination of maturation times, water requlrements, and cultivation pro-
cedures. Most of the short-term goals could be accomplished in a period of

2 to 5 years.
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The long-term goals would be those in which the plant breeder could be the
most effective Indlvidual, though other efforts would probablybbe profitable.
From the beginning, the plant-breeder would wish to establish the nature of
the Inheritance patterns In cassava, defermine effective breeding procedures,
become familiar with avallable germ plasm in existing varlations, and discover
the problems of transferring genetic materials from one Inbred type to another.
The first efforts would be toward developing some knowledge of "standards"
In the crop. By standards, | mean Inftimate knowledge of a few selected
varleties concerning their productive capacity, thelr gene constitution,
thelr dlsease-resistance, thelr soll and moisture requiremants, thelr suita-
blllty for producing one or more desired end products, etc. Having developed
these standards, and a set of achievable goals, then the development of new
and profitabla variations could be measured against the standards.

Also under long-term operations would be a survey of the types of
varietles which exist, where they exist, and the collection of these Into
a few well-selaected museum plots. UBefore establishment of central museum
plots, some knowledge of the dlsease problems would have fto be establlshad.
It would certalnly not be wise to begin Indiscriminate shipping of varia-
tions from one part of the world to another until the effects of varlous
Insect and disease #nfestations are known. Perhaps the most sulfable arrange-
ments would be establishment of locally-occurring varietias in various of the
allled experiment stations. There, with suitable control, a preliminary
screening of the disease and Insect problems could be made, Parhaps an
Intermediate station In the troplcs, but outside the growing areas should be
the Inltial polnt for Introduction. About the only area known to me where
such could be accomplished Is In either northwest or northeastern Mexico.
There are no present uses of cassava In these parts (States of Tamaullpas or

Sinaloa).
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Implications from the above paragraph are that the study of pests and
diseases, soll, water and temperature requlrements must be started immedla-
tely. These areas are clearly necessary for a successful program.

Botanlcal studies of the varieties should include classlficatory work,
the physlology of HCN production, phofosynthetlic rates, starch production,
fiber characteristics, etc. The botanlcal group should ald In the Infor-
matlon retrieval of the primary data.

Longer-term experimental efforts must conslder the possible use of
cassava as a substrate material to produce proteln by fungi, as a source of
cattle food from the leaves, and in various Industrial processes. In these
areas, there would |lkely be requirements for personnel and laboratorles
which have not been mentloned earl|ler.

No mentldaihas been made of the concomitant studles of Importance;
namely, the application of the findings of the above experimental group.
Economists, soclologlists and agricultural extension agents play a very Impor-
tant role In these types of endeavor. | am not sufficiently famillar with
the exact nature of such operations anctc would have to depend on-others for

advica.
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TABLE !

TAPIOCA AND CASSAVA, STARCH AND FLOUR, IMPORTS TO U.S.A.®
FISCAL YEAR 1965-66

Country Quantity 1,000 dollars
100 Ibs.

" Brazil 76,658 2,395
Thal land 251,495 8,577
Malaysla 3,323 143
Other countries 963 42
Totals 332,435 11,157

* Imports, for consumption,, Table 5, p. 77. U. S. Forelgn Agricul-
tural Trade by Countries, (A supplement to the Monthly Foreign
Agricultural Trade of the U.5.)
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| TABLE 2

Composltion of Cassava (per 100 grams)

Manlhot esculenta

" . Carbo- i
! Ref! Food PRo- i hydrate
wWater| Fat Ash
use | E“r%-'mln [ ’I'o%l | FT“#
% $ [Cal'| g g a i
Edible Portlon 0 | 68T LR Hla e S SET 1 e
As purchased; refuse, 25 |47.9 | 970, S8 o2 FoReRT] N0l A8
brown skin, and thin In ]
inner layer
Phos= y s
Cal- Vit. This-| R1bo« Nia~-| Ascorbic
clum puhor- Ironl a1 min | f1av. cin Acid
maq mg mg | 1.U.| mg mg mg mg
Edible Portion 33 53 e 07 | .03 .6 40
As purchased 24 39 8 I 408 -1 .02 A 30

From Tabla 3, p. 20, 12| - Composition of Foods used In Far Eastern Coun-
fries, Agriculture llandbook, Ho. 34

Bureau of Human Nutrition and Home Economlcs, U.S5.0.A.
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ANALYS1S OF CASSAVA ROOTS

TABLE 3

Jamalca, 1955

Bodles
Agricultural Grove Place
Station
WHOLE TUBGER 4 Glucose
Range .26 - 2.40 [0 Aas 2au
Avarage | .98 I Ll I
% Sucrose
Range <13 = 0.70 .20 - 2.6
Average ' .98 1.6?-
£ Starch
Range | 35 -34.9 21.5 = 57,1
Average 20,75 31.0
SKIN (epldenmai and
subepidermal material) p.p.m. HCN
Range | 130.7 - 1097.8 238 - 2208.6
Average i 432.9 1019.2
CORTEX pap,m. HCN
Renge 36.7 - 306,7 | 27 - 345
Avarage 102.3 i 144.0
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Crop

Malze

Source:

TABLE 4

Latin Amarica
Yield Calory pro-
per duction per
Hectare Hectare
(tons) (mililons)
128.0 15.95
17.5 4.3,
12.6 4.48

FAQ Preduction Yearbook, 1966,

Far East
Yield  Calory Pro-
per ductlon per
Hactare Hectare
_L‘Ims-) (milllons)
81.0 B.82
17.1 4,27
10.6 3.77

Africa
Yield Calory pro-
per duction per
Hectare Hactare
(tons) tmiillons)
67.0 7.30
32 | 3%
9.6 3.41
Vol. 20,
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APPEND| X ONE

Products from cassava roots are usad In most lowland tropical reglons.
Only & few countries produce sufficient excess to permit export. Theso are:
Thalland, Brazll, Indonesla, Taiwan, Hong Kong, Malaysia, Madagascar and Togo.

Balow are recorded productlon flgures for these countries, In thousand long

tons.

by :gg:ﬁg‘ 1960-61  1961-62  1962-63  1963-64

(a)

Brazi| 12,269 15,270 17,335 V7,773 19,530 21,898
India A (,746 1,920  1)9mB 1,866 1,771
Indonesia 6,710 10,342 11,196 11,013 10,803 1
Madagascar S 726 814 790 837 837
pominican Rep. . . - 141 151 138 146 i
Talwan 99 135 157 222 221 214
That land . 265 5819 1,203 1,699 2,044 1,968
Togo 229 490'®? 535 o 7 971 1,071
Other Former French
West African 1,065 SO
Territories

(a) Average for period
ib) e " 1957-58 - 1959-60
(e) i " 1956-57 - 1959-60

Source: FAQ Monthly Bulletins of Agricultural Economics and Statisfics
as organized by Walker, 1966.

The amount of export from these countries Is glven below, along with

the type of product exported.
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P Appendlix | 2,

Exports of Cassava and Taploca Products from the Major Sources

(long tons)

Avarao : & ~
vz 11 1260 1961 19¢2 1963 1964
BRAZIL
Taploca Starch 21,512 34,701 16,295 8,372 2,769 . ..
Cassava Flour 1,880 30,353 16,545 2,188 7283 L
Pearls, Seads, 1% ;
R 791 833 1,198 1,178 L
THAI LAND
Cassava Flour :
and Tapioca 85,035 237,611 409,450 372,266 306,388 i
_“testarch
Cansava Root 812 2,010 8,212 12,430 - 9\ 048 L 08

wWaste Cassava

tfor Gattlafood 27,999 24,594 18,274 C T LT, S ). s

INDONES |A

Cassava 47,353 |02,314 85, 317 7,462 gk Tt
% easdava Flour 1,474 3,615 25 2,971 oy et
‘BeuBearis end Seeds 510 253 178 10

MALAYSIA (ialoya
and ngEpore.
Tapioca Starch

and Cassava Flour 1,184 1,727 1,942 2,470 7,285 3,503

Edible Tapioca 5,105 12,800 13,749 12,543 14,942 14,765
MADAGASCAR

Tapioca and

i 8,968 6,515 6,597 8,347 7,234 PR
TOGOLAND

Edible Tapicea 566 982 Iy 221 435 732 661

Tapioca and

Cassava (a) 3,449 8,514 8,310 3,414 4,382 3,748
ANGOLA

Casava Flour 174 1,831 1,301 “ w i e ’oen

Cassava Poots

and Meal 30,683 57,777 57,800 A s a0 ..
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Appendix | L7

Exports of Cassava, ete. (continued)
(a) |Includes sowe semclina.
« » «» not avallatbls

Sourcas: Commarcle Extaricdo Braxll|
Forelgh Trade of Thal land
Blre Fusat Statistic - Indonesla

Extarnal Trade Statistlics, Department of Statistics
alngapore - Malaysia

Statistique O'Outre Mer lmprimerle Natlonala and
Hulletin de Statistlque, Servica da Statististique
Sgnsgale. Toso:

Comnerclo Externo Repartice Tecnica de Estadistica Genera| - Angola

as organizad by Walker, 1965,

Tha statistics alven above do not indicate tha destination of the exported
products, and no tronds can be dotacted. Walker (1966) states that the
principla markat for dried cassava roots (ehips) 1s in Europe. Almost
600,000 long tons are Imported anually for animal feed. The Garman Federal
Rapublic alons accounts for B0% of this product.

wWalker includes a numbar of more detailed tabulatlons, by variatlions

In products, but ‘thase ara of such a nature as to add |[+tle to this report.
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Feotnote for page |. Maturlty

Maturity Is a poorly defined concept for roots of Manihot esculenta.
No actual basis has been established, except by observatlon and this varles
from place to place. These plants, which are short-term (4 or 5 years)
parennials, do not exhiblt the same definite polnts of maturity exhiblted
by graln crops. Apparently when one harvests these plants 1s a matter of
cholce, depending on need, cllimate and local custom. The following
fectors probably enter Into the declslons concerning "maturity:"
(1) Starch accumulatlon, (2) length of dry and wet seasons, (3) desire
for cartain auallties, such as softness or hardness of the rcot, or amount
of accumulated sucrose as contrasted with accumulated starch, (4) neces-
slty fe hurvest plants before rivers Inundate the growlng area.

With respect to (1) above, Cours (19%1) has Indicated that for
cultlvars growing In Madagascar, there Is a gradual and steady rise In
starch content for the flrst elaven months, then a slow decline for three
months, then a reversal towards a gradual, steadlly Increasing starch
yleld during the last seven or elpht months of the test. Genetic varia-
tions also play a role In varicus times of maturation, but these are
sufficiently well masked by environmental Influence as to be difflcult

to assass.
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Footnote for pane 1. Maturity

Maturity ls a poorly deflned concept for roots of Hanlhot esculenta.
Mo actunl hasis has been esztablished, except by ohscervatlon and tnilas varles

(3

from place to place. These plants, which are short-term (4 or 5 years)
peronnlals, do not exhiblt ;ha sama deflnite nolints of rmaturlty aexhibited
by graln crops. Apparently when one harvests these plants Is a matter of
cholce, depending on nesed, cllimata and local custom. The followlng
factors probably enter Into the declslons concerning “matur]ty:"

(1) Starch accumulation, (2) length of dry and wet seasons, (3) deslre

for certaln auallties, such ad softness or hardness of tha rcot, or amount
of accumulated sucrose as contrasted wlth accumulated starch, (4) neces-
slty to harvest nlants before rlvers Inundate the arowing area.

With respect to (1) above, Cours (1951) has [ndlcated that for
cultlvars aqrowlng In “adanascar, there Is a aradual and steady rlsa In
starch contant for the first alavan months, then a siow daclIna for three
months, than a revarsal towards a gradual, stoadlly Increasiny starch
ylald during the last seven or eloht months ot tha test. Genetlc varin-

tions also play a rele In various times of maturation, but thesa are

sufficlently wall masked by environmental Influence as to be difflcult

to assess.
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Addendum to Page 7, Cassava Study Report - Proteln Production

The |iterature on this subject is qulte |imited, as It refers specifically
to the use of cassava as a medium for growing microorganisms. Much has been
written, however, on various microoraanic production of protalns, from a
variety of substances Including varlous plant and animal materlals including
refuse, and even from petroleum. Most of the studles employ yeasts of the
genus Candida (torula), but numbers of mlcroorganisms have bsen employed, In-
cluding bacterla (Escherichla coll), a varlety of fungl, Ascomycetes, Basidio-
mycetes and Funal Imperfecti. MNo one of these oraanisms has come to the front
as the best organism for edible (or balanced) proteln production. |In each case,
problems have arlsen concerning the necessary nutrlent medium to glva a more
desirable product. Thaese problems most frequently arise when turning from
Iaboratory scale production to full, economic mass production. |In this con-
nectioen, It seems that the technolegy necessary to produce the protein is
beyond the capacity or capabillity of developing nations. Furthermore, the
costs of production have not yet been brought down to a polnt where the develop-
Ing nations couid afford to go Into full-scale production. Acceptablllty of
the product by those most In need of thea Increased protein food Is a critical
element In Judging the sultabillity of microorganic protein. In many cases, It
is claimed that an odorless, tastelaess substance Is produced, and that when
this |s added to normally usad foods it |s accepfted. A case In polnt Is the
taploca macaroni produced by the Central Food Research Instltfute of Mysore,
Indla. This product, made of wheat flour mixed wlth psanut and taploca flour,
Is used by many Indlans. While no mlcroorg;nlc protein was Incorporated in
thls preduct, It seems to polnt the way to acceptabllity by conservative aroups.

The protein produced by any of a number of procedures requires special or
careful handllng, storing and processing. Apparently she proteln molecules are

susceptible to degradation after production. These factors must be taken Into
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Proteln Productlion 2.

account as a part of the ovarall faazsabllity studles.

There seems to be |ittle doubt In the minds of the workers who are most
closaly assoclated with food proteln production by microorqganisms that the
difflcul tles above cannot be overcome. In all casaes, It Is felt that the
problems are technologlcal ones, requlring more Intensive Investigation, and
+hat none of the dlfflculties are Insurmountable. WIth specific relatlon to
cassava, It Is known that a crude form of fermentation process |s employed by
primltive peopla in a very uncontrolled manner. |+ Is doubtful that the
farmentation |s Induced with the speciflc ldes of Increasing the protein content,
but It Is certalnly trus that the proteln content is raised by this process.
More |ikaely, the fermentation Is employed to break the starches Into simpler

carbohydrates, and perhaps to produce some morae desirable flavor.
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Proposed areas to be covered in the Cassava
study report.

H\L‘\"DT"IG«*\Q _'-VlAMc
ofy larn. san ™

Economic importance.

a. Geographical distribution.

b. Production status (representative yields in different parts
of the world).

. Nutritional val - (for human consumption and for animal
feeds). JY.\MDk M.o:tu -

. What are the prospects for improvement and developuent of
specific varieties in the low tropics of the western
hemisphere? Africa?

n

(=1}

Research

a. What is being done, by whom, and what needs to be dome to
improve cassava for the low tropical areas?

b. Where are the centers of excellence throughout the world?

c. What are the production hazards (diseases, insects, fertility
levels and water requirenents, sensitivily to day length)?

General

a. What is available in the world gerw plasm banks and where
are they located?

b. Identification of locations and institutions for cooperative
work.

¢. Recommendations as to varieties and selections that should be
studied initially at Palmira and other locations.

d. Facility needs.

n

staffing requirements.

o

Recommendations of candidates who might qualify to become staff
members of CIAT.

W, %ym.?f'\g.-—l-\mﬁﬁv'id"‘- oA Ijh.,/o’ "

AT (ona |
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Table 3, p. 20 #12| - Composition of Foods used in Far Eastern Countries, Agriculture HandbooK, No. 34

Bureau of Human Nutrition and Home Econocmics, USDA

Composition of foods, 100 grams, edible portion, and as purchased

Cassava, common, bitter
(Manihot esculenta):

a, Edible portlion
5. As purchased; refuse,

brown skin, and thin
Inner layer

f 1 B s "
= | . Carbo- _ | Phos= Vit. |[Thia-| Ribo-|Nia| Ascorbie

Ref wa+er£’?§s~Pr°' Faf! hydrate Ash CEIILilm phor=lron, A min |[Flav. cln Acid
use o¥ _teln {Total ‘Fiber 2 us - L N

2| 7 |'cstl g gl a | g |l g |mg! mg LUl mg 'mg |'m | mg

0164.7 (131 | 1.1 .3} 32.7 1.3l 1.2 33| 53 Trace| .07 | .03 .5| 40
26 /47.9| 97| .8| .2| 24.2 1.0] .4 24| 30 Tracel .05 | .02 [ 4] 30
| | i |
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| RESULTS OF ANALYSIS OF CASSAVA TUBERS

samples from
Bodles Agricultural Station Grove Place

BER
| WHOLE TUEER 1 Glucose

Range (fotal)l .26 = 2.40 .44 - 3.1
(First 1/3) 44 - 1.9
Average 98 P T
4 Sucrose
Range (fotal) =l = 20 = 2.6
{first 1/3) 9 - 2.4
Average .98 | .67 %
% Starch
Range (fotal) 3.5 - 34.9 21.5 =571
(first 1/3) 2R =590
Average 20.75 30 *

SKIN  (epidermal

and subepidermal pep.m. HEN
material)
Range (tfotal) 130.7 = 1097.8 238 - 2208.6
(first 1/3) 576 - 1399
Average 432.9 1019.2 *
S pep.m. HEN
Range (total) 36.7 - 306.7 2] = 345
(first 1/3) G4 - 238
Average 102.3 144.0 *

* Grove Place averages computed on first |/3 of data.
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CASSAVA STUDY REPORT

Introduction

Since much confusion exists In the literaturs and In the minds of many
workers concernling the names, properties, and uses of this root croo 1t

seans useful to give an axplanatory statement about these [tems.

The sclentific name is Manihot esculents. In the past, separate
spacies names have been applied to subspecific variatiens; for example,

M. utillssina (those races of the species that contaln a very hlah concan-
tration of the doxiec nrincicle, a cyanopanic cluceside, which releases HON
by enzymic action), M.alplh, M.dulcis, and/or M.palmata (used for those races
purported to be free of the toxic principle). | have demonsirated (Rogees,
1955) the futility of attempting to apply these names to the specles, and
for scientific purposes, we must call all of the races, whether toxic or
not, by the ona species name, M. esculsnta.

The same crop |s called by varlous common names In various parts of
the world. All spply o the one spoclies, Manlhot esculenta. The names
most fraquently encountered are: cassava In English-speaking tropicdl areas,
yuca in Spanish-speaking areas, mandloca or macachelra In Brazil, manloc
among French-speaking peoples, and by other less well-known epithets In
the Far East. Taploca, one of the products manufactured from the roots,

Is sometimes used as a common name.

The plants are woody-stemmed shrubs, with an average helght of about
10 f’a?, maturing In 6, 10, 12, 18 or 24 months, depending on the varlety,
climate, locallty and local proferenc;¥' The enlarged tuberous roots contaln
about 20-35% dry-matter, consisting largely of starchy carbohydrates, and

with relatively small content of proteins (some varletias reported to have
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A PROPOSAL FOR CREATING AN
INTERNATIONAL INSTITUTE FOR AGRICULTURAL RESEARCH AND TRAINING
TO SERVE THE LOWLAND TROPICAL REGIONS OF THE AMERICAS

Dr., Lewis M. Roberts

Dr. Lowell S, Hardin October, 1966
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SIMMARY OF THE PROPOSAL

Inereased productivity in agriculture is an important
element in advancing the economic growth of largely agrarianm,
developing couniries. In aggregate, world food production is
barely keeping pace with population growth, even at the present
levels of inadeguate consumption, so there already is a deficit to
supply. Increased food production is therefore an important need,
Production alone, it is recognized, does not assure distribution
and consumption by the world's needy. Production, however, must
be the primary focus. The two principal ways to increase food
production are by: 1) obtaining higher yields from land already
in use, and 2) bringing new lands into use.

lands presently contributing little to food production
exist in the hot tropics of Iatin America, Africa, end Asia, While
modern scientific crop and livestock production knowledge of these
tropical regions is scant, these areas are bellieved to have a substan-
tial agricultural potential. In relatively close juxtaposition to
the largely untapped lowland areas between the Tropics of Cancer and
Capricorn live an estimated more than half of the world's people
whose diets are usually deficient in both quantity and quality.

The hot tropics have been slow to develop because of many
interrelated political, economic, social, climatic, and biological
fectors. Much of the knowledge which might permit rational utiliza-
tion of the lowland tropics for food production remains to be
developed, The hot tropical regions, except for expori crop technol-

ogy developed by colonial powers, have been largely bypassed by
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modern agricultural science. Under inereasing population pressure
people are moving into lowland tropical areas that until now have
been sparsely populated, The question therefore is this: Given
the world's present and prospective food needs, can man through
modern science develop the production, marketing, distribution
knowledge, institutions, and techniques whereby more intensive
agricultural use of lowland iropical areas becomes economically
feasible?

To help answer the above question in Latiu America, the
creation of an International Institute for Research and Training in
Tropical Agriculture is proposed. A possible location is Falmira,
Colombia, The institute could be operated in a manner similar to
the management of the Internmational Rice Research Institute in the
Philippines and the International Maize and Wheat Improvement Center
in Chapingo, Mexico. A number of indigenous experiment stations
have already been established in the tropical lowlands of Iatin
America. Thus a potential network of stations with which a strong,
autonomous international institute could productively cooperate now
exists.

To allocate funds for research and training in the hot
tropics is to invest in an area of undefined potential. Short-run
returns on scarce funds would probably be greater in the more favorable,
temperate areas, The objective here, therefore, is not to make major
diversions of funds from needed programs in the temperate zones of
the hemisphere, but to make a strong start toward solving the problems

peculiar to the tropics, If present rates of populetion growth continue,
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both areas must develop their cepacity and contribute to rising food
requirements. If rising expectations of people in these areas are to
be realized, productivity of the agricultural sector must rise.

The Latin American tropics comprise a variety of ecological
gones, each of which will require specific adaptive research to
capitalize upon its inherent productive capacity. The areas concerned
pay be roughly divided, based upon present Imowledge, into land areas
which are favorable, unfavorable, and unclassified as to potential.
The first are known to have unexploited potential for greatly inereased
returns from relatively small inputs. These include the northern
coastal plains of Colombia, the Caribbean and Facific littorals of
Mexico and Central America, the Pacific ccast of Ecuador, and the
eastern Andean slopes between 500 and 1,000 meters elevation extending
from Venezuela through Colombia, Ecuador, Peru, and Bolivia,

The second category includes much of the hot humid jungles
of the Amazon and Orincco basins and the Colombian Pacific coast,
where greater efforts and investment will be necessary to pave the way
for agricultural advance, Little is known about the third category of
lands, Their potential for both crop and animal production may be
good, Included are the central plateau of Brazil and the flat plains
or llanos of Venezuela and Colombia,

The areas described vary with respect to rainfall patterns,
soils, topography, ease of access, communications,and stage of social
and economic development. They have, however, two factors in common
which are important for crop adaptation: temperature and photoperiod.

Experience with rice, corn, and other crops has shown that these two
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conditions make it relatively easy to move plant materials through-
out the tropical zone and have them adapl reascnably well,

The proposed institute would follow in many respects the
successful International Rice Research Institute model., It would
emphasize an interdisciplinary approsech by highly qualified career
scientists employing advanced research facilities. It would help
develop trained people at locations within the region in which the
scientists expect to work. The institute would have as a major goal
the training of scientists and the developmeni of tcchnology to serve
in building strong national programs and institutions., Cooperative
arrangements with other centers for research, training, and extension
would be developed throughout a large region. Internaticnal exchanges
and communications among scientists from the several related fields
end nations would be encouraged, Were such a center located in
Colombia, it would add an important link to the chain of international
institutes concentrating on tropical and semitropical agriculture,
which now includes the International Rice Research Institute in the
Philippines and the International Maize and Wheat Improvement Center
in Mexico., An international institute of this type in Latin America is
greatly needed to train Latin Americen scientists and to provide the
mechanism to promote cooperative work in the Latin American area on
common problems.

The Iatin American institute would not be concerned with
a single crop or enterprise, It would concentrate on the identifica-
tion and solution of tropical erop and livestock production and
distribution problems and on the training of people in a problem-

solving research and educational environment.
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It is recognized that the institute should focus its major
efforts in crop improvement on only a few crops that are vitally
important from the standpoint of nutrition rather than dilute its
forces on a large number of crops, It is proposed that top priority
be given to one or more of the potentially most important grain legume
erops for direct human consumption such as soybeans, beans, cowpeas,
and pigeon peas. These are rich sources of protein, the nutritive
element that is so important for normal growth and health and the one
that is the most deficient on a world-wide scale, especially in the
tropical regions. A portion of the preseni protein deficit and greatly
increased future needs for this vital component in man's diet must be
supplied from animal sources, It is therefore proposed that forage
legumes and grasses for livestock be given & high priority rating along
with the grain legumes for direct human use,

Corn and rice are of primary importance in the tropical
regions of latin America, Fortunately the proposed institute will not
need to make a primary thrust in its research and training programs to
improve these two crops, since the basic work being done by the Inter-
naticnal Maize and Wheat Improvement Center in Mexico and the IRRI in
the Philippines makes this unnecessary. In order fully to capitalize
regionally on the valuable results emanating from the IMWIC and the
IRRI, it would, however, be highly desirable for the institute in
Iatin America to serve as the headquarters for a small group of corn
and rice specialists, provably only one or two for each crop, who
would work in elose connection with the IMWIC and the IRRI in extending
these results and doing the necessary adaptive research throughout

Latin America,
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The erop improvement program activities previously menticned
are those recommended for the institute to concenirate on at the
beginning. The development of proper cropping patterns or systems of
rotation to overcome problems of soil management and fertility,
diseases, insects, and weeds might make it highly desirable for the
institute to give attention to a few other crops important to the
tropics in the future. Needs, opportunities, and results should
dictate the decisicns in this connection, Crops, or categories of
erops that are important, or potentially so, for ths tropics are
yoot crops such as cassava, yams, and sweet potatoss; vegetables;
and tropical fruits such as plantains and citrus fruiis.

The crop program would be conducted by an interdisciplinary
team including geneticists - plant breeders, soil scientists, plant
physiologists, plant protection and weed control specialists, agri-
cultural economists, and engineers.

1ivestock work would concentrate on ruminant animals, with
emphasis on the study eand prevention of diseases; nutrition; forage
production, utilization, and range management; genetics and reproduction;
and the economics of various systems of husbandry under tropical
conditions. This, too, would be an interdisciplinary effort.

Library and documentation services will, of course, be
necessary.

Much of the institute's work, particularly in adaptive
research for the various ecological zones, would be carried on at
cooperating indigenous institutions located throughout the Latin
American tropiecs, Potentially these inelude two Mexican stations,

one in the state of Veracruz and one in Chiapas; three stations in

Digitized by the Hunt Institute for Botanical Documentation

i,




ViI,

the Caribbean, two in Puerto Rico and cne in Trinidad; the National
Agricultural Research Center at Maracay in Venezuels; ithe INIAP
stations of Pichilingue and Santo Domingo in the Pacific littoral of
Feuador; two stations in Peru, one at Iguitos and the other at Tingo
Maria; the Santa Cruz station of the University of San Simon in
Cochabamba, Bolivia., In Brazil, the institute would expect to cooperate
with the IPEAN station in Belem, the University of the Amazon in Manaus,
the Rural University of the State of Mines Gerais especially at its
Triangle station, and the University of Minas Gerais in Belo Horizonte.
In Colombia, in addition to the instituiions mentioned above, two ICA
stations would collaborate in the work of the institute: Ia Libertad
station in Villavicencio, and Turipana station in Cerete, The Inter-
American Institute of Agricultural Sciences (IICA) at Turrialba,

Costa Rica, is another potential collaborating organization. This is

a tentative listing. Direct contacts with potential cooperators have
not yet been made,

In addition to its own research program, the institute would
cooperate with national institutions in the region on problems of
mutual interest, It would conduct part of its experimental work in
collaboration with these, end would mainiain a bank of genetic
materials for the major crops and perhaps breeding stock in animals
which would be available to the cooperating stations, Ties with the
other two major international institutes mentioned above, in the
Philippines and Mexico, would assure the program an international
scope, permit exchange of information and of scientists, and avoid

duplication of work,
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The training program would be an essential component of the
work of the institute. In collaboration with other North American
and Iatin centers and through direct cooperation with the Naticnal
University and the University of Valle, both formal academic and
interne-type training would be provided. In-service training as well
as opportunities for study at the predoctoral and postdoctoral levels
are proposed.

The institute is expected to ve an autonomous institution,
directed by an international board of trustees, on which the Ford
and Rockefeller Foundations would be represented. The technical
staff would be international in character, with emphasis on highly-
trained permanent personnel who would be, in the wain, from Latin
America,

Costs of the institute are estimated as follows: 1) At the
outset, $1 million per year to cover staff salaries, perquisites, and
transportation, with an increase to approximately $1,600,000 annually
when the institute is fully operative; 2) $1 million annually for
operating expenses during the initial stages, increasing to $1,600,000;
3) capital costs for buildings and equipment of between $4 and §5
million. If Colombia should be selected as the site for the institute,

it is expected from informal statements by Colombian officials that

the amount of land needed would be provided by the Colombian government.

It is proposed that the Rockefeller and Ford Foundations
share equally the capital and operating costs., The institute would be
organized and established in a manner that would enable it to attract
and accept financial support from other sources, such as governments,
private individuals and institutions, international agencies, etc,, as

time goes on.

Digitized by the Hunt Institute for Botanical Documentation

VIII,




Ix.

Considerations favoring locating the proposed institute in
Palmira, Colombia, include: 1) Location within the ecological zone
in which the work would be focused, with a climate which favors the
maintenance of germplasm collections; 2) existence of distinct micro-
climates within short distances; 3) geographically central location at
Palmirae; 4) site adjacent to the National University Faculty of Agri-
culture at Palmira which adjoins an experiment station maintained by
the Colombian Agricultural Institute (ICA). The University of Valle
in Cali is also nearby; 5) attractive living conditions are available
in Cali; 6) promised Colombian governmental support of the inatitute
including the land for the institute buildings and experimental fields
and plots; 7) apparent generally fevorable attitude toward the proposed
institute by the host couniry. All factors considered, no alternate
location has been identified which has as many advantages as are

believed to exist in the Colombia site.
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A PROPOSAL FOR CREATING AN
INTERNATIONAL INSTITUTE FOR AGRICULTURAL RESEARCH AND TRAINING
TO SERVE THE LOWLAND TROPICAL REGIONS OF THE AMERICAS

Outside of Communist Asia and west Asia, most of the world's
diet-deficit subregions are in the tropical belt between the Tropics
of Cancer and Capricorn, Two-thirds of the world's peoples live in
countries with nutritionally inadequate national average diets. The
diet-deficit areas include all of Asia except Jepan, all of Afrieca
except the southern tip, almost all of Central Americae, the Baribbean
and tropical South America except prazil,! The less developed, diet-
deficit countries have average per capita incomes only cne-tenth that
of diet-adequate couniries. Food deficiencies reflect the low level
of living standards in general,

' Modest improvement in quantity of food per perscn and in
food quality in diet-deficit countries is being scored in the decade
of the 1960's. On a 1957-59 base equal to 100, the index of per
capita food available in Latin America stood at 102 to 103 during the
period 1960-1964; it rose to 105 in 1965. But much of the slow dietary
improvement is due to increased imports. Prior to World War II, the
less—developed countries of the world were neit exporters of 11 million
tons of grain, This year they will likely import 25 million tons,

To hold their own with burgeoning population growth,
developing countries, including those in tropical Latin America, need
to inerease available food supplies three to five percent per year.,
To advance living standards and accelerate economic development, most

of this increase should come from increased productivity of the

1, The World Food Budget, 1970, FAER19, ERS, USDA.
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egricultural sector of the couniries themselves. Importation, even

if the foodstuffs could be acquired, transported and paid for, is

but a partial solution,

Econoimic development is a complex, inadequately understood
process. We do know, however, that the less developed countries

are predominantly agrarian; that the productivity of resources employed

in agriculture is low compared to levels of developed countries; that

properly designed and sustained research into the technical, economic
and institutional aspeets of agriculture can point the way to increased
efficiency and higher output. Advances in agriculture are essential,
integral components of the total economic development package.

To help resolve food-population balance problems, advances
are needed on three fronts:

1) Production will need to increase in those areas capable of producing
surpluses (the United States, Canada, Western Europe, Oceania,
Argentina, Uruguay). The surplus productive capacity of these areas
will be needed in the next decade or more to help meet minimal food
requirements and overcome the threat of famines in Asia, Africa, and
latin America, Problems of increased output in these areas, with
the possible exception of Argentina and Uruguay, are less technical
than economic, (Deficit countries have limited purchasing pover
with which to buy from surplus producers,)

2) Production of food in food-deficit, economically underdeveloped
countries throughout the world, especially in the tropical belt,
should inecrease rapidly. Because technical production knowledge of
the tropics is scant, the problem here has technical, economic and

institutional components.
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3) Reduction of population growth rates in most of the world,
especially in those areas, mainly in the tropics, where there
are already food deficits.

Technically, the output increases sought from surplus-
producing countries should be forthcoming. As analysts have pointed
out, however, "it is impossible to assume that maximum effort on the
part of the surplus-producing nations will effectively resolve the
growing world food deficit or that they can stand permanently between
the hungry nations and the threat of famine, At best, this solution
would be & temporary and unsatisfactory expedient, and in the long
run would be self-defeating."?

The concern of this discussion is with increasing the
capabilities of the underdeveloped countries in the tropics to improve
the productivity of their agriculture. Increases in food output, where
economically feasiéle, are sought. The overall objective is to help
the total economies to grow more rapidly. The focus is on the hot or
lowland tropies of Iatin America,

The hot or lowland tropics as used here are arbitrarily
defined as those regions of the tropics at elevations between sea
level and 1,000 meters (approximately 3,000 feet). These areas, which
range from dry to very wet, represent the greatest remaining potential
for adding to present agricultural production. They are shown on the
attached map, page 4.

The aggregate of hot tropics represents by far the greatest
portion of land surface, Approximately 89 percent of all latin America

is lowland; yet only a small percentage of the population lives in this

2. Report of the Ad Hoc Pamel on the Proposal for the Creation of a
Tropical Research Foundation - Harrar et al. Dec. 1965.
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vast area. Only aboub 30 percenit of the people of Venezuela, Colombia,
Feuador, Peru, and Bolivia live in the hot tropics; Brazil's interior
has a population density of less than iwo persons per square mile.
This situation is changing, however, Since the time of the conquest,
people in tropical Latin America have naturally chosen to settle in
the areas most attractive for living, where the climate was pleasant,
health problems weré minimized, communications were possible, and the
essentials for life could be had, As a result, the population is
largely concentrated in the higher elevations of the mountain chains
running through Mexico, Central America, and the Andean region of
western South America, and along the relatively narrow cocastal strip
of eastern Brazil. These desirable areas are now saturated; and as
population pressures continue to build up, ihe people are forced to
migrate to the less attractive regions if they are to be involved in
agricultural pursuits. As might be expected, the migrants seek out
and settle first the most favorable parts of these undeveloped areas,
A brief review of some of the hot tropical areas under consideration

illustrates their diversity:

eveloped Hot ics

1) MNorthern Coastal Plains of Colombia - The rather large coastal
plain area in the north of Colombia has fertile soil, about 40
inches of rainfall ennually with alternating wet and dry seasons,
adapted to amnual crops; its flat topography is susceptible to
mechanization; it has communications, and is quite accessible
geographically, Problems, such as poor drainage, remain to be
resolved, but this is a hot tropical area which should prove

relatively easy to develop,
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2) Coastal Plains of Mexico end Central America - Parils of the coastal

plains extending the length of both the Caribbean and Pacific sides
of Mexico and Central America fall into the same general category
as the northern coastal plain of Colombia from the standpoint of
potential for food-erop and animal production and the relative
ease of developing this potential.

3) Coast of Feusdor - The Pacifie littoral of Ecuador is another quite

favorable hot tropieal erea, It has basically good scils which
could be converted into very preductive ones if the proper manage-
ment practices were kmown and applied. The average rainfall in
this flat area ranges between 50 and 70 inches annually, falling
in the months of December to May with an alternating dry season of
about six months' duration,

4) EFEastern Foothills of the Andes - the Oriente - This is another zone
that deserves careful consideration. It is of potential importance
in the immediate future., The term "zone" in this instance is used
advisedly because the reference is to an aggregate of land in the
eastern foothills of the Andean range extending from Venezuela through
Eeuador and Peru to Bolivia, in these countries called simply the
Oriente. This zone does not represent an area that can be neatly
defined from the ecological or asgricultural standpoint. It is a
strip along the eastern slope of the Andes, begimnning at an elevation
of ebout 400 to 500 meters, where the Amazon headwaters stari to rise
more abruptly, and extending upward into the foothills to an elevation
of approximately 1,000 meters,

The QOriente undoubtedly offers one of the best prospects in all

. of South America for opening new and potentially rich agricultural
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lands during the next two to three decades. Colonization of
this sparsely inhabited zone has begun on a significant scale
in Peru and Bolivia and is getting under way in Colombia,

3 In general, the soils are fertile

Venezuela, and Ecuador.
and the natural drainage is good. It is quite tropical at the
lower limit of its elevation range, and gradually becomes semi-
tropical as the altitude approaches the upper limit of approxi-
mately 1,000 meters, The annual rainfall varies from averages

of 70 to 90 inches to as high as 103 inches in [quitos, Feru.

The rainy season north of the equator, on the Venezuelan and
Colombien slopes, is from April or May to November, and below

the equator from October or November to April.

Tropieal Jungles - In addition to these benign hot tropical arees
just deseribed, there are others that are much more difficult to
seitle and to make productive, Three areas in northern South
America are in this category, and they have much in common. These
are the vast Amazon basin that lies mainly in Brazil, end extends
into the eastern portions of Peru, Ecuador, and Colombia; the
Orinoco basin in eastern Venezuela; and the narrow Pacific littoral
of Coleribia, These are tropical jungle areas - very hot and humid,
They comprise by far the largest aggregate of undeveloped land in
the tropics of this hemisphere; the Amazon drainage system alone
covers two-fifths of the South American continent, They also
present some of the greatest obstacles to development. Up to the
present time, they have so successfully resisted the encroachment

of man that the population is approximately five million people in

3. See Crist, Raymond E., "Andean America: Some Aspects of Human
Migration and Settlement,' the Graduate Center for Iatin
American Studies, Vanderbilt University, Occasional Paper No. =
May 1964.
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the more than 2.7 million square miles of the Amazon basin; most
of the Orinoco basin and the Pacific coastel strip of Colombia
are only slightly more densely populated, with averages of less
than 10 persons per square mile,

Typical rainforest climates prevail. Temperatures in the
Amazon basin near the equator are close to 80°F with little
seasonal variation; an estimated average of 70 to 80 inches of
rain falls annually, becoming heavier near the eastern slopes of
the Andes, Flooding is frequent; in the rainy season, vhose peak
is reached in March-April, the river rises as much as 40 feet,
and its tributaries flood most of the area, South of the eguator,
a short dry season occurs in August-September.

Along the Colombian littoral, the average yearly rainfall is
100 inches, and in places reaches record heights of over 350 inches.
Inhospitable in themselves, these conditions foster others even
more hostile; plent diseases, pests, and weeds which prosper better
than food erops; poor soils; lack of drainage; absence of land
transportation; and diseases which attack both man and enimals.
The Campo Cerredo - There are two other major hot tropical areas
whose potential agricultural resources and development possibilities
for the immediate future are an enigma at the present time, These
are the expansive campo cerrado area of north central Brazil and the
llencs of eastern Colombia and southern Venezuela,

The central plateau of Brazil, covering en area of 750,000
square kilometers, (about 290,000 square miles) has a rural popula-

tion of 2,128,028, Iying in the southern half of the tropical zcne,

Digitized by the Hunt Institute for Botanical Documentation




with elevations ranging fram 300 to 1,200 meters, it is
characterized by moderate temperatures (an average of 70° to
73°F, dropping to 43° in winter and rising to 79° in summer).
Rainfall averages 20 to 60 inches annually for most of the
area, concentrated in the summer months of October to April,
with an elternate dry seascn lasting four to six months, Low
soil fertility accounis for the prevalence of campo or savannah
vegetation; the area has some good soil, however, and much soil
that could be made productive with modern techniques, Roads
exist and more ere being built; rail and air transport are also
available to a lesser degree. iarge areas of nearly level or
gently rolling land are suitable for mechanized farming, and
broad areas of rolling and hilly topography could support
grazingﬁ

7) The Jlenos - This area comprises over 130,000 square miles of low-
lying flat plains extending from the Orinoco River basin inland
to the Amazon basin, oceupying ona-third of the total area of
Venezuela and almost one-third of Colembia. It is sparsely
settled - 10 to 25 persons per square mile near the Andean slopes
and less than 10 in the lands skirting the Amezon tasin. The
elimate is hot and dry from December to April, with parching winds;
the rains start in May end continue to November, interrupted by a
drought in June and July, During the rainy season flooding occcurs,

with rivers rising 12 to 15 feet.

4. Survey of the Agricultural Potential of the Central Plateau of

Brazil, American International Association for Economic and
Social Development (AIA), Rio de Janeiro, March 1963.
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From these brief deseripticns of the principal areas in
the lowland tropics of Iatin America, it is readily apparent that
there are wide variations in amounts of rainfall and precipitation
patterns, soil qualities, topography, vegetation, and other ecological
factors in the hot tropics of the western hemisphere. They &ll have
two very important ecclogical fectors in commen, however, These are
high and rather uniform temperatures and uniform photopericd. The
low latitude regions throughout the world also possess an important
attribute which is economically important when combined with other
production factors: this is the amount of solar energy at earth's
surface, which in the low latitudes is at its maximum for the photo-
sxnthetic process.

VWiithin the tropical belt, temperatures are largely a function
of elevation, Near the equator itself, the annual mean temperature at
sea level will vary slightly between 78° and 82°F and at 1,000 meters
it is usually rather constant, ranging between 659 and 70°., As the
Tropics of Cancer and Capricorn are approached, these ramges of
temperature tend to lower a bit; but within the elevation range of
sea level to 1,000 meters, they still maintain a strong direct relation-
ship to altitude, Also, within the tropical belt, the variations in
length of day (number of hours of daylight, technically referred to as
photoperiod) are moderate,

Temperature and photoperiod are two of the most fundamentally
important factors in determining the adaptation of plant species and

varieties, as well as the range of adaptation of their disease and
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insect enemies. The relative uniformity of temperature and photo-
period in the lowland tropics permits great flexibility in moving
plant materials throughout the latitudinal range of the tropical zone
and having them adapted reasonably well. This is the basic explanation
for the fact that the cutstanding race of maize, Tuxpeno, criginally
from the Caribbean coastal plain of Mexico, can be grown successfully
in the hot tropics of Central America, Venezuela, Colombia, Ecuador,
Peru, and Brazil, and in many countries of Africa end Asia. The soils
are quite different in these countries, and the rainfall patterns are
elso extremely varied, yet Tuxpeno has proved to be quite well adapted
in the lowland tropics in all three continents, Similarly, the tropical
maize germplasm of Colombia and the Caribbean region is well adapted
in many parts of India and Africa, In fact, the first nine corn
hybrids releesed in India were made up, on the whole, of approximately
50 percent of inbred lines imported from the corn improvement program
in Colombia, The improved varieties and lines of wheat produced in
Mexico and Colombia do well in Pakistan, India, Kenya, end other
tropical countries around the globe.

Superior rice varieties bred at the International Rice Research
Institute in the Philippines are sent to tropical and subtropical
countries with widely varying growing conditions; for example, in 1965
research was conducted at over 40 different locations in Southeast Asia,
and over 5,000 samples of seed were sent to other experiment stations
throughout the world, Water and soil management, disease and pest
control, and other improved techniques developed by the institute are

being introduced by rice scientists in the different areas.
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These are just a few selected examples from among many that
could be cited to illustrate the relative ease of transferring the
regearch results derived in one location of the tropies to many other
areas throughout the tropical belt, provided proper precautions are
taken to assure their applicability to different regional conditioms
through adaptive research,

Role of Agricultural Research and Training
in Developing the Hot Tropies

Several books and papers have been published5 dealing with
the lowland tropics in general, and especially with the western
hemisphere, Some trace the slow pace of development and advance
possible explanations for low levels of agricultural utilization and
performance. Complex inter-relationships emong historical, political,
economic, soeial, climatic, and biclogical factors contribute to the
conditions that prevail today.

Scientific lnowledze that is needed to permit rational and
economic use of the lowland tropies for crop and livestock production
is clearly inadequate. FExcepl for specialized work on traditional
export crops, the hot tropieal regions in Latin America, and also in
Africa and Asia, have been largely bypassed by modern agricultural
science and technology.

Certain crops important for industrial purposes and world
trade such as rubber, sugar cane, bananas, cacao, tea, cotton, and
spices, have received considerable attention, end have been the subjects
of good research work, especially in some of the former European

colenies, The Dutch had their network of very fine experiment stations

5, See Appendix, page 61, for a partial listing.
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on the island of Java in Indonesia, the Belgians their huge center in
Gandajika in the Belgian Congo, and the British their rather small but
well-run tropical center in Trinidad, elong with centers in Africa

and India, Most of these research stations had no real concern with
the problems of increasing basic food production in the regions where
they were located., With the decline of colonialism, the work of ihese
centers diminished or ceased altogether.

The creaticn of the International Rice Research Institute
in 1961 represents the first step taken in recent years to develop
an international agricultural research and training institute con-
cerned with increasing man's basic food supply. The philosophy
underlying the institute and the techniques employed by the Ford and
Rockefeller Foundations in its development have already demonstrated
their worth. In its five-year life IRRI has contributed to the
architecture of superior rice varieties, has evolved superior produc-
tion practices, and has implemented widespread application of findings
through training and information programs. In presenting the reasons
favoring the establishment of an International Instiiute of Tropical
Agriculture located in Africa, Dr. F. F. Hill of the Ford Foundation®
made the following comments:

"Although the International Rice Research Institute established
by the Ford end Rockefeller Foundations is still quite young, experience
to date indicates that an organization of this kind can perform the
following important functions:

(1) By bringing together & highly-qualified staff on indefinite

tenure, well-balanced as between the relevant disciplines, and

6. Proposal for an Intermational Institute of Tropical Azriculture
located in Africa, Overseas Development, Discussion Paper.
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by providing them with the facilities required for high-
quality research and experimentation, it is possible to
increase materially the speed with whieh higher-yielding
varieties of crops and improved management practices
adapted to varying condiiions within a major region are
developed.

(2) An important contribution can be made toward training

professional personnel within the regicn in which they

expect to serve -- the high-level manpower required to
staff agricultural colleges, experiment stations, and

administrative posts in ministries of agriculture and

extension services,

(3) An institution such as the Rice Research Institute can
serve as catalyst and pace-setter -- an instrument for
helping to improve the efficiency and effectiveness of
other research, training, and extension organizations
throughout a large region, It can demonstrate to visiting
administrators and scientists in a way that is not other-
wise possible the kind of balanced, sustained attack that
is necessary if the foundations are to be laid for steady
and reassonably rapid progress in increasing agricultural

production.

1) series of well-staffed regional institutes with adequate
facilities, located at strategic points in the major wunderdeveloped
regions of the world, could materially speed the process of agri-

cultural development in these regions, Like the Rice Research Imstitute,
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they could put teams of highly-tirained, experienced specialists to
work on major problems requiring basic or applied research; they
could help train the high-level professional manpower needed in the
region; and through regional conferences and seminars, provision of
good library facilities and exchange of plani materials, they could
make it possible for scientists at other institutions in the region
greatly to increase their effectiveness. They would, in effect,
provide the kind of function that was performed by & half dozen major
land-grant institutions in the United Stales during the latter part
of the last century and the first part of this one. Every state had
an agrieultural college and a system of experiment stations. But a
half dozen leading institutions set the pace.

"1t is not suggested that private foundations could or
should undertake to establish all of the high-level regional research
and educetional centers that are needed, In an earlier OD discussion
paper, the development currently under way in Mexico looking toward
the establishment of a strong education-research-extension center at
Chapingo was described, If this center develops as enticipated, it
can serve as a regional resource for latin Americe although more then

one such center is needed to serve this large region,™

Add an Important X 1o the Chain
The International Rice Research Institute is continuing to
develop well. The International Maize and Wneat Improvemeni Center in
Mexico is being restructured to help it do a more effective job in
assisting nations to improve their production of these two vitally

important food crops.
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For reascns cutlined above, it is proposed that an inter-
national agrieultural institute for research and training be created in
South America to serve the lowland tropical regions of this hemisphere,

Pasic Objectives of an Internationsl Agricultural Research and
Training Institute loeated in Soulh Amerieca

The basic goals of the proposed institute would be similar
to those of the other two links in the chain, These are clearly
stated in the excerpt of Dr. Hill's comments quoted on pages 13-15,
Such an institute would represent the addiiion of & new component of
international cooperation, It would complement indigenous national
programs of research and training in the hot tropics. Its creation
would be based on the premise, and the understanding on the part
of the collaborating nations and internationel organizations which
may be involved, that giving more attention now to ihe hot zone
would not be mchieved by lessening the present emphasis on the higher-
elevation, temperate-climate areas in the latin American tropics, or
for that matter, on the other temperate regions of the hemisphere.
Increasing the productivity of the lands in these temperate areas
where most of the people now live is fremendously important, and
undoubtedly deserves top priority in the allocation of naticonal and
international funds and efforts. Further, sustained growth of
indigenous institutions is essential, Creation of the institute,
therefore, is intended to complement, not to divert resources from
indigenous research and training establishments, The institute is
seen as one means of positively focusing edditicnal attention and

investment on tropical agriculiure.
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Scope of the Institute's Research and Training Activities

The institute would concern itself with research problems in
eny area of the lowland tropics where the rainfall amount and distribu-
ticon is adequate for the economic production of basie food crops and
of forages and feeds to support animal indusiries. This may be as
little as 20 inches of annual precipitetion, if it is distributed in
such a way as to provide sufficient moisture for good plant growth over
a period of normel crop season under the high-temperature conditions
of the tropies - four to five months is ordinarily enough.

In other words, the institule would not 1imit itself to
working only in the humid or very wet tropics (€0 inches or more of
rainfell annually), However, at least at the beginning, it would
not concern itself with areas that are so arid (about 15 inches of
rainfall or less) that they must depend basically on irrigation for
successful crop production,

Clearly, this gives the institute a broad latitude of
ecological conditions within which to work, It would focus its efforts
and resources within this wide range of conditicns to make significant
progress on well-defined, important problems. As the institute grows,
such focusing would be left largely to the judgment of the director,
the staff, and the board of trustees, with the genmeral criteria always
in mind that resources and efforts should be so directed as to have the
broadest possible impact for increasing basic food production in the
shortest possible time.

The institute should have two main avenues of research

activities, directed toward increasing the efficiency of produciion of
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1) food crops, and 2) livestock. Work in these two general fields should
be launched simultancously. As the undeveloped hot tropics begin to be
opened up for settlement, many areas will prove to be best suited, and
indeed in certain instances only suited, for animal production, Food
crop production may be too costly because of moisture, soil, climate,
drainage, location, or market problems, Ruminents, especially the bovine
species, can convert coarse forages into high quality human food rich
in protein. These highly-prized, high-value animal products have

_ expanding international markets; they may be & source of much-needed
foreign exchange so essential to the development of the nations involved.
Animal products can also make important nutriticnal contributions to the
diets of local people if priced within their reach. Hence the need for

a balanced crop and livestock program,

Suggested Priorities and Staff* for Crop Research

It is proposed that the institute concentrate its major
efforts in crop improvement on a few carefully selected crops rather
than diffuse its efforts by working on a wide variety of erops, The
crops selected should have potentially very broad utility in the
lowland tropics of the world and should be especially important from
the stendpoint of human nutrition,

With these concepts as major guidelines, it is suggested
that the areas of program activities briefly described below be
seriously considered for high-priority atfention., It is recognized
that additional careful analysis and plenning are needed to develop
precise program and staffing patterns, Operationally, it would be

wise to name an institute director as soon as the institute's creation

* See Table, page 39.

Digitized by the Hunt Institute for Botanical Documentation




19,

jis assured, It would be his responsibility, with the assistance of

his management beard, to evolve detailed research and staffing plans,

grain legumes (soybeans, beans, colpeas, pigeon peas) - It is proposed
that top priority be given to the potentially most important grain
legume crops for direct human consumption such as those mentioned
above, These are rich sources of protein, the nutritive element
that is so importent for normal growth and healih and the one that
is most deficient on & world-wide scale, especially throughout the
tropical regions. Well-adapted grain legume crops need to be
jdentified to fit into the cropping systems of the tropics, Two
senior and one junior staff members would be needed at the beginning
to initiate the program. As research develops in this general field
of grain legumes, two additional steff members, one senior and one
Junior, will probably be needed.

Forage Jegumes and Grasses - A portion of the present protein deficit
and greatly increased future needs for this vital component in man's
diet will have to be supplied from animel sources, It is therefore
proposed that forage legumes end grasses for livestock be given a
high-priority rating along with the grain legumes for direct human
use, Work to improve the forage legumes and grasses would dovetail
very closely with another major thrust of the institute, the program
to inecrease livestock production with concentration on bovine species,
which will be described later on, There would be very close coopera-
tion and coordination between these two program efforts, especially in
the areas of forage evaluation and utilization and range management,

The staff requirements for this research would inelude two forage
specialists at the outset with two range-management specialists to be

added as the program develops.
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Corn and Rice - Corn and rice are of primary importence in the tropical
regions of Iatin America, Fortunately the proposed institute will not
need to make & primary thrust in iis research and training programs to
improve these two crops, since the basic work being done by the Inter-
national Maize and Wheat Improvement Center in Mexico andi the IRRI in
the Fhilippines makes this unnecessary., In order fully to capitalize
regionally on the valuable results emanating from the IMVIC and the
IRRI, it would, however, be highly desirable for the institute in latin
America to serve as the headquariers for a small group of corn and
rice specialisis, probebly only cone or two for each crop, who would
work in close connection with the IMWIC and the IRRI in extending these
results, and doing the necessary adaptive research throughout Iatin
America,

Corn - The base of the Northern Andean Maize Improvement Program is
already established in Colombia., Even closer coordination of efforts
between this regional base and the overall International Maize and
Vheat Improvement Center is now possible with the recent reorganiza-
tion of the ecenter in Mexico., Dr, D, D, Harpstead, present head of
the corn improvement work in the Andean region, is a candidate for
leadership of the corn work in the propoqed new institute. Two
junior staff members would be needed, These should be latin Americans
trained to at least the M.S. degree level,

Rice - As in the case of corn, the institute would serve as a regional
base for a rice specielist who would work as a member of the team
effort of the Internationzl Rice Research Institute, concentrating on
rice problems of tropieal Latin America. One senior stafl member would
be required, plus one, possibly two, junior staff members as the

program develops.,
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how to stimulate and improve their defensive mechanisms, and how
to treat them during tlie course of disease, To accomplish this,
we need to study the physiological response of animals to tropical
conditions, to investigate the nature of disease-producing agents,
and to learn more about the vectors that may be involved, since
these are the factors that will indicate which diseases are the
most important economically,

Certain btroad areas of research will include:

1) Study of means to reduce ihe devastating effect of

disease on growth and repreduction.

2) Development of means for improving the effectiveness

of prophylactic and therapeutic measures in the conirol
of viral, bacterial, and protozoan diseases,

3) Assessment of the role which internal and external

parasites play in bovine health in the tropics,

An excellent veterinary research laboratory is already in
existence on the campus of tne National University in Bogoia, Colombia,
Although this laboratory is associated with the Veterinary Faculty
of the University, it is a part of the Colombien Agricultural Institute
- ICA, and, as such, has responsibility for developing a couniry-wide
program on animal diseases, Close collaboration between this
laboratory and the animal improvement program of the tropical institute
cen be easily echieved on the basis of mutual interests.

Staff requirements for this progzram &t the start would inelude
one senior and two junior microbiologisis, and one senior and two
junior pathologists; as the programs progress, cne aenicur‘ and two junior

epidemiologists should be added.
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provide the delicate balance of amino acids normally required by

monogastric animals, Because of their unique physiology, these

polygastric animals are able to utilize enormous nutritive resources
which man cannot consume directly. This is nol true of poultry and
swine, whose rations include ingredients that may be consumed directly
by man, and are needed as sources of energy and proteins,

Secondly, our knowledge and know-how concerning poultry and
swine production can be transferred to developing naiions with greater
ease than is the case with dairy and beef catile production. In the
case of swine and poultry, and to some extent with dairy catile, it
is more feasible then with bteef cattle to modify certain environmental
influences and thus reduce the stress which these have on productive
efficiency, Furthermore, our knowledge of disease problems, nutrition,
physiology, and management permits the establishment of poultry operations
almost enywhere in the world - limited, of course, by economic considera-
tions. In addition, advances through genetic selection have been more
rapid in poultry end swine than in other domestic species, and tremendous
progress toward high reproductive efficiency (egg laying, farrowing
rates, and rates of growih), has been achieved in these two species which,
at the same time, have a rather broad range of adaptability.

Diseases - Enormous livestock losses, both perceptible and imperceptible,
are caused by disease - perhaps up to 50 percent of potential pro-
ductivity., The reduction or elimination of these losses would result
in more economic end significantly increased livestock production,

To achieve a condition of health in animals requires that we learn how

to protect them from exposure to disease-causing organisms or situations,
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exposure o imnumerable disease hazards, semistarvation - it is
1ittle wonder that those which survive require five to six years,
end often more, to reach a size acceptable for market, We know
that even the indigenous catile will respend to better feeding and
improved health measures to such an extent that they cean be marketed
in less than half the period normally observed. Whether the necessary
practices, as now understocd, are eccnomical under tropical conditions
remains to be determined. '

large areas of many countries are devoted to pasture and
range lands for cattle, sheep, and goats, for several reascns: These
regions may be inaccessible, or unsuitable for agricultural purposes;
too great an investment may be required to adapt them to cultivation;
they may be public lands as yet awaiting distribution and settlement,
Undoubtedly some of these areas will ultimetely be utilized for the
production of food crops to be consumed directly by man; others can
be improved for forage and pasture use, while still other portions
will remain partially or totally unpreductive,

Suggested Priovities and Staff:®

Concentration on Bovine Species
with Major Emphasis on Beefl Catile

In considering research priorities and staff requirements,

the esnimal program of the institute should concentrate on ruminant
animal production, for two important reasons: firstly, ruminant
animals possess the unique ability to utilize the fibrous substances

of which forage and fodder plants are composed. The bacterial fermenta-
tion processes which take place in the digestive tract of polygastrie

animals have the additional advantage of making it unnecessary to

% See Tavle, page 39.
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diseases which result in unthriftiness, poor growth, abortion,
ete,, although less apparent to the casual observer, cause in-
calculable losses in potential productivity. In addition, the
erratic nutrient intake of cattle, sheép, pigs, goats, and
chickens lessens their resistance to discase organisms,

Death losses, often reaching 20-40 percent of herd popula-
tion, ere common. ILow fertility, abortion, and death of newborn
result in extraordinarily poor reproductive rates, In some catile-
producing areas, calving percentages are as low as 30 percent,
whereas they should be well above 70 percent of cows of breeding
age,

In some tropical areas substantial quentities of milk are
obtained as a by-product of the beef operation. The extent to which
beef catile can be made more productive in milk yields should be
explored. Milk production is affected by feeding, disease, manage-
ment, genetic factors, and climate., To date, no one has satisfactorily
solved the problem of increasing the milk-producing potential of
cattle in the tropical areas of the world, There are deta which
indicate that higher milk yields can be realized in the tropics, but
more intensive study of the factors involved is needed. Whereas
eriollo eattle in the tropics will produce barely enough milk to feed
& calf, production records from a few experimentel cattle indicate that
with proper care improved cattile will produce 5,000 1lbs. end more of
milk a year,

Considering the fact that these animals are raised under

extremely adverse conditions - precarious health of the mother,
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production for a long time to come. The animal improvement program
should concentrate on ruminant animal production, It is believed
that it is entirely feasible and highly desirable to increase meat
production in many of the tropical regions previously describped,
and that the institute should have an important role in helping to
bring this about. In this vay, the institute could make one of its
most veluable and far-reaching contributions, since more meat, and
other animal products as well,are required in the solution of the
number one problem of human nutrition, protein deficiency,

Animal production plays an imporiant role in the agri-
cultural economy of most Iatin American countries. It is a prineipal
source of income from export seles in Argentine, Brazil, Uruguay, and
Mexico. On the other hand, some latin American nations such as Chile,
Venezuela, Peru,and Bolivia rely upon imports to meet their defiecit,
even though their potential for livestock production has not been
realized, The use of milk, eggs, and meat in the family diet is
largely determined Ly economic considerations; consequently, given the
importance of the nutritive value of animal products, the need is
urgent to lower production cosis through the application of improved
technology.

Iivestock production in the tropics has suffered from a
lack of sound information which can be deliberately applied toward
resolution of the problems. For example, losses caused by diseases
are routinely accepted by livestockmen as a cosi of doing business
over which they have little or no control. Direct losses from death
due to diseases such as anaplasmosis, rabies, enteric infections,end

anthrax, are excessively high., However, the cccurrence of many
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in Colombia, might be available for transfer to ithe institute by
the time it is operational. A senior specialist in entomology would
alsc be needed, and as these programs develop, four junior staff
members may be added, two in pathclogy and iwo in entomologzy.

Weed Control - Crop agriculture will be possible in the hot tropies
only es we learn how to control weed competition economically.
Some of the new chemical herbicides are quite effective and will
be very useful in helping to control weeds in the lowland tropics.
One senior specialist and two junior specialisis will be needed to
work on this aspect of the problem., These specialists will need
to work in close collaboration with the crops specialists, the
agricultural engineers, the physiologists, and the agricultural
economists in order to mount the kind of atteck that is called for
to solve the weed problem. Herbicides will have to be combined
with proper rotations and with sound practices of land preparation and
tillage by mechanical means to devise effective methods of control
that will be economically feasible and advantageous.

Animel Improvement Program:
Livestock Production Needs in the Tropics

The diet of pecple who live in the tropics is very ofien
deficient in the quality, as well as quantity, éf the protein component,
By incorporating even small amounts of animal products, dietary
imbalances of amino acids can be corrected, leading to substential
improvement in the total worth of the diet. In addition, large parts
of the tropical areas offer enormous potential to add to the world

supply of food resources because these will remain in grass and forage
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staff in Colombia, might be available for the position in soil
‘fertility and management. It is anticipated that workshops
organized pericdically at the institute, bringing together

gelected groups of experlenced soil scientists for limited

periods of intensive consulietion, will form an important feature
of program development for this group.

Plant_FPhysiolozy - There is a general lack of sound Inowledge of most
of the basic physioclogical preocesses that govern the adaptation and
healthy growth of a population of erop plants under field conditions,
even in the temperate mones of the world where seience and technol-
ozy are far advanced, The scarcity of such knowledge under tropicel
conditions is many times greater. A much better understanding of
plant-soil-water-light-temperature relations under hot iropical

i conditions is required. Plani physiologists at the institute would
work closely with the soil and erocp management specialists, and also
with the plant breeders and geneticisis, This phase of the program
would reguire one senior specialist at the start, and probably an
additional senior or junior scientist as the program develops.

Plant Protection: Diseases and Insects - In the hot tropics, plani
growth is rapid because of the high temperatures, high incidence of
solar radiation, end usually quite adequate moisture. But the
plants' enemies - diseases, pests, and weeds - also prosper under
such conditions, Research programs to conirol the economically
important diseases and insects in the main crops which are selected
for the institute to concentraie on will be required, Dr. David

Thurston, plant pathologist with The Rockefeller Foundation program
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The erop program would be conducted by an interdiseiplinary
team ineluding geneticists-plant breeders, soil scientists, plant
physiologists, plant proteciion and weed control specialists and
agriculiural economists, The scientists from all of these disciplines
would focus their joint efforts on the identification and soluticn of
problems that restrain ihe increase in yields of those crops with which
the institute will be concerned, They would be expected to march in
lock step to achieve these goals, and would work together in the same
geographical and agricultural regions agreed on as having top priorities
for attention,

Soils - A solid, well-rounded research program on the important problems
of the soils of the hot tropics is basie to all other efforts to
increase food crop and animal production, These areas can become
ma jor contributors to the increased food resources of the world only
if a fuller understending is attained of the soils therein and of the
physicael, chemical, and biological interactions of the soil environ-
ment, and if practical systems of management of such soils for sustained
productivity are developed. The bush fallow system practiced in
certain aveas has served a useful purpose but camnot provide the level
of productivity needed for increasing population intensities. This
and other management systems must be studied thoroughly to develop
basic principles that can be translated into practices which will
give sustained high levels of productivity., A uniquely competient and
imaginative group of soil scientists will be required for this program,
which must serve as a major focus of the work of the institute, It
is proposed that the soils research program be launched initially
with two senior specialists - one in soil fertility and management
and one in soil physies, water movement, and drainage, It is possible

that Dr. J. M. Spain, a soil scientist on The Rockefeller Foundation
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Nutrition -~ The full productive potential of animals in some areas
is rarely achieved or, if it is, the time required is too long.
Total productivity can often be substantially improved by reducing
the period required {o grow animals to an economically markeltable
age, Ve have found that even criollo or indigenous cattle can be
made ready for market faster by an improved or more adequate
nutritional level. In addition to determining ways of providing a
continuous adequate supply of nuirients so that gains are rapid and
efficient, it is necessary to focus on the land, plani, and animal
rela_tionships, to study ways of using otherwise wasied nutrient
sources, and to study the role of micro-nutrients, partieularly of
range cattle, in different ecological situaticons, Normally, animals
which are adequately fed, by whalever means, survive and reproduce
better than similar animals which are inadequately nourished,

Research projects designed to permit economic analyses in
this section would include:

1) Study of techniques and metheds for obtaining meximum sustained
utilization of the grasses and forages of tropical pasture and
renge lands and for improvement in the preductivity of these
areas as meesured by total meat yield.

2) Investigation of growth patterns of bovines kept on pasture
grasses as affected by seascnal changes,

3) Evaluation of feed additives (supplements, complements) in
increasing growth and conversion efficiency.

4) 1Interrelation of nutritional regimen and reproductive efficiency.

5) Study of the use of agricultural by-products in bovine feeding.

6) Study of the nutritional requirements and feeding methods for

improved milk production.
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Two senior and two junior staff members would be needed
to initiate these projects. As the insiitute develops, one senior
and two junior specialists would be added. As with other investiga-
tions, cooperation with institute agriculiural economisis would be
a part of the research design.

Prysiology; Genetics and Repreduction -~ For the most part, the kinds

of livestock encountered in the hot troplcs are derivatives of
early introductions of mixed breeds, Many indigenous types have
developed, mostly by & process of natural selection. Their produe-
tive and survival value has been poorly evaluated, Their potential
contribution to erossbreeding programs, to the formation of new
breeds, and to selection pressure is uniknowm,

Recommendations to livestockmen concerning the improvement

of their cattle should be based on Imowledge and experience of the
performance of these animals under the environmental siress of ihe
iropics.  Although at some future time large-scale breeding programs
will need to be established, the research in the area of genetics,
breeding, and reproduction should initially include:

1) Study of genetic compatibility of beef and dairy
characteristics of cattle under tropical conditions.

2) Study of environmental stresses affecting the per-
formance of dairy cattle iu the tropics,

3) Improvement of calf crop production through fertility
studies of beef and dairy cattle in a tropical
environment,

4) Compilation end evaluation of growth, reproduction,

and survival data relative to indigenous stocks,
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One senior physiologist and one junior staff member in
physiology would be needed to initiate the programs, and one senior

geneticist would be added at & later date.

Arricultural Economics

The economics component of the institute should be
production-oriented. The prineipal thrust of economiecs involve-
ment here is not, for example, the derivation of new methodology or
of a more adequate theory of economic development per se, It is
hoped, however, that the institute's economics work can coniribute
to these important objectives both directly and indirectly.

The institute should recognize the critical role that
indigenous institutions may perform in effecting structural and
institutional changes within their countries - and in contributing
significantly to conceptual, methodological and theory-of-growth
problems, To such institutions, institute economists, like other
institute Qcientists, should have meaningful, working, voluntary
research and training linkages,

Functions - Within the institute there ere important, full-partner-
ship functions for the agricultural economisis to perform as a
part of the institute team, These functions include assistance in;
1) Defining or identifying high priority, researchable problems,
It is recognized that relatively few technological break-
throughs are fully predictable, But through economie analysis,
one can at least partislly predict the consequence of one as
compared to another production research success - both in the
short and longer run. Such plamning is presumably involved

in rational research program development.
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2)

3)

The process of resource allocation for the institute
asks: 1Is the investment (in breeding, selection, testing,
cultural practices) to obtain the capability of one more
pound or bushel of output per production unit worth the input?
This applies to the decisions of the researcher and indirectly
to the practical operation at the producer level,

The above functions may in part be compared to market
testing, drawing specifications for a product prior to its
design and manufacture. It asks, what specifications must my
research product meet to De successful? What will be the
necessary price (cost of practice), the needed yield (per-
formance), the required menetary product (physical quantity
output x market price at farm level)?

To approximate answers to questions of the types raised
above requires intimate kmowledge of farm management, diffusion
rates, incentives - the economics of production in the farming
area the institute serves, It also requires that the institute's
production research be so designed that economic analysis of
findings is possible, Hence, additional functions are also
relevant.

The statistical and economic design and interpreiation of
technical research of the institute. Here the economist's
contribution ean be major., As soon as possible, however, the
institute should have a statistician on its staff,

The economic organization and operation of farm production
units - existing and potential - size of unit, cropping end/or

livestock systems, equipment, labor, Identify and understand
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types of farming, understand the complementary and competing
relavionships among crop enterprises in each type of farming.
Knowledge of this character is essential to the architecture
of new technology, to furtherance of new practice adoption

end estimation of production responses,

The identification of alternative means whereby purchased

farm production inpuis may be made available to farmer
producers - seeds, fertilizers, insecticides, power, machinery,
breeding stovk, water - at what prices and with what degree of
certainty.

The projection of market demend for the area's agricultural
products - domestie, export market outlook and development,
short and long run - prices, incentives, alternatives. What
are the implicaiions of food self-sufficiency to the capability, end the
growth poteniial of the total economy, for example?

Obviously, performance of these functions will involve
use of development theory; consideration of publiec policy
matters. These should not be ignored by the institute staff,
A suggested approach, however, might be to assist and encourage
growing indigenous institutions to develop their capabilities
in this as well as in the above outlined areas. At the same
time, a portion of the institute economist's time should be
available for working through theoretical comstruets, improving
measurement and analytical capability. He is located in a live
Jaboratory in development. He is presumably constantly
examining his own concepis concerning growth theory, for he

must have a framework to gulde his day-to-day work. An analyst
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can and must contribute to the work of the plamner, Thus
in his own live laboratory and in his linkage to indigenous
institutions, he should directly and indirectly make coniribu-
tions to development theory end practice,
staffinz - Based upon the aboye, the following guidelines are suggested
with respect to the organization end operation of agricultural economics
within the institute,

1) There should be a minimum of two agricultural eccnomisis on
the institute staff.

2) like other scientists, these men should be working professionals
involved in research end teaching, Their function is that of
doers,

3) While the personal and intellectual attributes of the men come
first, their specialty orientation should be toward production
economics and farm management, broadly defined. One of them,
at least, should be grounded in statistical design and analysis,
If a third person were added, a specialty in marketing struciure
end institutions, broadly conceived, is suggested,

4) At least one of the economisis should hold full membership on
ihe institute's research committee (or policy commitiee or
manegement committee) so that economics is represented from the
onset in the decision-making process with respect to the distribu-
tion of the insiitute's resources,

5) The economists should have the same type of staff, career appoint-
ments that prevail in the institute, Their supporting infra-
structure - graduate assistants, computational facilities,

technieians, travel, enumerators - is also assumed,
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6) Development, modification, expension of the economics
component of the institute should be based upon developing
needs and demonstrated performance - in the community of
fellow scientists, This may be the appropriate route for
considering the need for other social scientists - sosioclo-
gists, anthropologists, or for moving into public planning,
policy, end related investigations directed to structural
change.

7) Consideration should be given io the appointment of two or
three "new" Pn,D's on staggered three-year terms, These men
might be considered as postdoctoral staff. These men would
complement the specialized talents of the senior economist, and
would provide a reservoir for recruiiment of experienced
permanent staff people.

ricultural Engineering; riment tion
_Planning and Development

One of the most frequent requests for assistance from research
institutions in latin America at present is for consultation and advice
on the planning and developmnent of experiment stations. There will be
a need for such services for several years to come, as these institutions
continue to expand. The institute itself will also need agriculiural
engineering services for the first four or five years, to plan and
develop the experiment station at its headquariers locaticn end to
assist with production and storage problems,

It is proposed that, at the beginning, the institute have a
small section in asgricultural engineering concerned mainly with experi-

ment station development. Mr, Roland Harwood, a specialist in this
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field who has worked for the past 10 years in the Rockefeller Founda-
tion Colombian Agricultural Program, could be considered for this
assignment.

As time goes on, it is guite likely that the institute
would wish to expand this section to inelude research work on farm
machinery, water, and drainage problems. Practically no research
work is being done to determine the appropriate machines end tools
to use in the tropical lowlands, how to use trem correctly for proper
land preparation and correct tillage, especially for effective weed
control, or how to modify them to adapt tiem better to specifiec
conditions, The decision to expand in this direction could bte taken
two or three years after the énstiiute is in operation; it would
hinge largely on the caleculated payoff on investment of resources
required balanced egainst other attractive opportunities that the

institute might have at that time,

Librayy and Documentation Services

A11 wmodern research is dependent upon & library and documenta-
tion service to keep the research staff and trainees informed of the
vast body of printed matter published all over the world. No longer is
it possible for a scientist to be well informed of the advances being
made in more then e limited field of science, In technology alone it is
believed that anyone whose training was completed more than five years
ago is now technically cbsolescent. Access to literature and help by
trained librarians, documentalists, and language and subject specialists
are needed to guide scientists and technologists to the information

essential to the solution of special problems, for current awarenest of
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the state of investigations of their specialty, for a canplete review
of the history of investigations of a particular problem, and an
awareness of the major developmenis in related fields, In the absence
of such guidance, the scientist could spend all of his time reading
without covering ell of the literature he should read and withoul
engaging in any research work,

The institute should have & carefully selected library
collection containing the most-often-consulted bibliographies,
abstract and review journals, monographs, and references covering
the fields of interest to the institute. Little-used or rare
materials should be collected in the form of photocopies, which
are less expensive and occupy 90 percent less space.

In addition to the internal operational functions of selec-
tion, acquisition and processing of library materials, and of
maintenance and binding, the library would furnish the readers
services of reference and circulation; it should offer bibliographic
service to the resident members of the staff, and develop the
publication of some informative device such as an index, annotated
bibliography or other tool both for the staff and/or other libraries
engaged in tropical egricultural research. This latter service
should be developed in ccoperation with the International Rice Research
Institute and the International Maize and Wheat Improvement Center, in
order to provide an integrated and more complete approach than might
be possible if each attempted to provide the gervice alone.

The staff needed for the library and documentation service

should include a librerian-in-charge; a head of acquisitions and
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technical processes (classification, cataloguing), and assistants;

a person in charge of circulation and readers services, and
assistants; a head of bibliography end documentation, end assistants;
a head of the photoduplication department, end cne assistant (this

could be a part of the general photographic department.)

Information Service
To assist in the dissemination of institute findings and to

handle visitors, the institute should employ one senior and cne Jjunior

information specialists from the onset.

¥* ¥ M

The institute may wish to consider in the future adding
sections of human nutrition and of focd technology. Decisions to take
such action or not, however, should rest on careful studies to determine
if involvement of the institute in these two very important areas is
highly desirable in comparison with other possible ways of achieving

the desired resulis.
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Initial Future &
Senior Junior Senior Junior
Specialisi gSpecialist Specialist Specislist

Crops Program
Grain Legumes 2 1 1 1
Forage legumes and Grasses
(pasture and range

management.) 1 1 1 1
Corn 1% 5 1 - 1
Rice 1 - = 1
Soils 2 (1) - - 2
Physiology 1 - - 1
Plant Protection

FPlant Pathology 1% - - o
Entomology ! - - 2
Weed Control 1 i L - qi
Animal Program
Anima]l Health
Microbiology 1x 2 - =
Pathology 1x 2 = =
Epidemiology - - 1 2
Hutrition 2% 2 i 5
Physiclogy 3 | il - =
Genetics - z, 1 il

Agricultural Feonomics
Production Economist
(statistical design,
analysis) 1 1 - 1
Production Economist
(farm management

analysis, plamning) B 3 - i
Marketing Economiet - = ik 1
Agricultural Engineer 1% = 1 =

Library and
Documentation Services 1 4 — -
Information Specialist L 1 = =
Director 1% = = =
Asst, Director 1 - - #
23 18 7 19

1 During the next 2 to 5 years while the institute is growing to the level
of full operation,

#* TIndividusls who may be considered for iransfer from the present RF
program in Colombia to the institute,




Training Program

Any long-range development effort in the agricultural
sciences must make provision for a strong training program, Iatin
American scientists and technicians will be needed in large numbers
to carry research results into frontier areas of the various
countries as they are opened up, to epply and interpret new findings
as development proceeds, and ultimately to staff the institute.

The underlying goal of the institute - to help increase the efficiency
and economic contribution of agriculture in the hot tropics - éan
probably be best achieved in the long run by accelerating the training
of latin American scientists end technicians,

The shortage of both professional and subprofessional
personnel in all branches of the agricultural sciences in latin America
is eritical. A few good schools of agriculture exist, but no university
in the American tropics gives a Ph.D. in the agricultural sciences, and
only a very few offer the M,S. degree. In some countries, such as Peru,
where several new universities have been created in a short space of
time there is an acute shortage of qualified persomnel to staff them,
Furthermore, much of the training in Latin American universities is not
done in conjunction with field work, because of tradition and lack of
facilities, A training program in tropical egriculture staffed by top-
ranking scientists and planned along the lines laid down by the
Rockefeller Foundation Mexican Program and the International Rice
Research Institute could provide an important stimulus for education
in the agricultural sciences,

The location of the institute in Palmira, Colombia, would

permit in-service training at the experiment station to be combined

Digitized by the Hunt Institute for Botanical Documentation

40,




with formal instruction at the adjacent Faculiy of Agronomy of the
Colombian Agricultural Institute (ICA); candidaies for advanced
degrees at the University of Valle in nearby Cali could undertake
individual research projects at the institute under the supervision
of specialists. A system of scholarships would be worked out to
enable oubstanding young scientists from all over the Latin American
tropics to study at the institute; advanced iraining for junior
personnel would be bolstered by fellowships for study abroad and
grants for travel and observation of experiment stations in other
countries, and for attendance at international conferences and seminars,

There is also & need to build up competence in tropiecal
agriculture among United States scientists. Young agricultural spe-
cialists from the United States would be offered training at the
institute at the pre-doctoral and postdoctoral level, in en effort
to generate more interest in this important field in the U.S5. A
program of exchanges could be worked out with the cooperating institu-
tions to give the widest possible impact to the training program. The
institute itself, however, would not become a degree-granting institu-
ticn., Degree-granting functions are considered to be within the
province of existing institutions, both Iatin and North American. It
is expected, however, thal the institute would become the locus for
in-service, dissertation, and postdoctoral research experience for
young scientists and technicians,

The information and documentation service would keep alumni
and other collaborators in touch with research resulis and educational

projects of the institute,
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Nationel and Other
an Institutes

Cooperation wi
Jatin Americ

Most of the Iatin American countries in the hot tropics
have established national agricultural research institutions to help
meet the food and nutrition needs of their populaticns, to develop
products for export, esnd to furnish raw materials for national
industry. These organizations maintain experiment stations with
research facilities for crop and animal production, forestry,
veterinary science, nutrition, and related disciplines, some 10 a
greater extent than others. Several of ihese national progrems show
promise of making important contributions to our knowledge of crop
and livestock production, In some cases, The Rockefeller Foundation,
USAID, the Ford Foundation and other assistance agencies have pro-
vided scholarships, capital, and technical assistance to help create
& nucleus of research workers, These would be encouraged to establish
a cooperative working relationship with the proposed institute,

By working closely with selected iropical stations, the
institute could provide an important stimulus to research, end serve
as a hub from which to help coordinate the efforts toward improving
tropical agriculture throughout Latin Ameriea, A central clearing-
house for information would facilitate rapid dissemination of
experimental findings and eliminate duplication of work; a ceniral
bank for genetic materials could help speed up plent breeding programs
throughout the srea; meetings and seminars sponscred by the institute
would help lLatin American scientisis keep abreast of developments in
tropical agriculture throughout the world,

Centers with which the tropical institute might cooperate

are located in ten different countries and represent a wide range of
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ecological conditions, The map on page 44 shows the logcation of
these institutes and their relation to Palmira, Colombia, the sug-
gested headquarters site (see page 52 ff.) They span the entire
tropical belt of Iatin America, reaching from Lhe state of Veracruz,
Mexico, to central Bolivia, and from the mouth of the Amazon to the
Pacific cozsial jungles of Colombia. All the main hot tropical
regions with vhich ihe institute will be concerned (see pages 5 to 9)

are represented:
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International Q. C
Jaize and WheRtNpZ
Improvement
Center, Mexico

Xy g N

AP Proposed

% International
Institute of
Tropical
Agriculture,
Nigeria

P~
-

International
Rice Research
Institute,
Fhilippines
RELATION OF COOPERATING INSTITUTES TO PAIMIRA, COLOMBIA
1. Cotaxtla, Mexico 10. Colombian Pacific littoral
2. Chiapas, Mexico 11. Pichilingue, Guayaquil, Ecuador
3. Turrialba, Costa Rica 12. Tingo Maria, Peru
4. Mayeguez, Puerto Rico 13. Iguites, Peru
5. Rio Piedras, Puerto Rico 14. Manaus, Brazil
6. Trinidad 15. Belem, Brazil
7. Cerete, Colombia 16. Belo Horizonte, Brazil
8. Maracay, Venezuela 17. Santa Cruz, Bolivia
9. Villavicencio, Colombia
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1) In the neorthern coastal pleins of Colombia, the ecllaborating

institution would be the Turipana Experiment Station of the
Colombian Agricultural Institute (ICA) located in Cerete in the
province of Cordoba.

2) Cooperating stations in Mexico and Central America would include

the Campo Cotaxtla (Centro de Investigaeion Agricola y de
Industiria Animal para Zonas Tropicales) in the stete of Veracrua,
Mexico, which is well advanced in its experimental progrem in
tropical agriculture; and a government station lhet is just being
started in the state of Chiapas, The well-equipped Inter-Americen
Institute of Agricultural Sciences (IICA) mainteined by the
Orgenization of American Stetes at Turrialba, Costa Rica, offers
a third poesibility for collaboration in this region.

3) Two stations located on the Pacific littoral of Eeuador would offer
their facilities for collaborative work with the institute. These
are the Pichilingue and Santo Domingo staticns operated by the
National Institute of Agricultural Research (INIAP). The Pichi-
lingue station in particular is well launched on various research
programs; it has 800 hectares with plantations of bananas, coffee,
and cacao, and experimental work is in progress cn corn, beans,
forages, and beef cattle, Santo Domingo is a substation of INIAP,
in the same general region,

4) Three stetions in the Caribbean region would be potential col-
labtorators: two are in Puerto Rico - one at Rio Pledras, just
south of San Juan, and the other at Mayeguez on the western coast
of the island, The third Ceribbean station would be that of the

University of the West Indies School of Agriculture in Trinidad.
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Several national institutes maintein stations in different

parts of the QOriente, or eastern Andean foothills: The institute

would cooperate with the national agricultural research center
run by the Ministerio de Agricultura y Cria (MAC) at Maracay in
Venezuela, which has a broad crop end animal program, In Peru,
8 branch of the Servicio de Investigacion y Promocion Agraria,
located et Tingo Maria, offers possibilities for collaboraticn,
as does the Universidad Nacional de la Amagzonie Peruana in Iquitos,
created six years ago by the governmeni to serve this region.
Senta Cruz, Bolivia, is a center of developmental activity
which holds several possibilities for cooperative efforts: the
veterinary feculty of the University of San Simon is located here,
(The other faculties, including the Faculty of Agronomy, are at
Cochabamba,) The Servicio Agricola Interamericano (SAT) operates a
erop improvement program and a livestoek center at Santa Cruz. The
Bolivien government is sponsoring immigration and development in
this area as part of its agrarian reform.
In the hot humid tropies, two Brazilian institutions would be
potential cooperating stations., One is the Institulo de Pesquisas
e Experimentacao Agropecuarias do Norte (IFEAN) in Belem, which
the Brazilian government has operated for 25 years. It has 3,000
hectares, 200 of which are used by the Escola de Agronomia da
Amazonia, for their research and training program, The other
institution in this region would be the University of the Amazon
located in Manaus,

The eampo cerrado, or central plateau of Brazil, is at the present

time the object of research end development plans being drawn up
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by & consortium of Brazilian institutions with which & group

of American universities known as ihe Midwest Universities
Consortium for International Activities (MUCIA) is cooperating,

The Brazilian institutions involved include the University of
Minas Gerais, the Rurel University of Minas Gerais, the University
of Sao Paulo, the Agricultural University and Research Institute

at Km 47, end the University of Brazilia (CEPETEC). They are
supported by the Brazilian National Research Council and other
private and public organizations. The Americen members of MUCIA
are the University of Illinois, Indiana University, the University
of VWisconsin, and Michigan State University. This imporiant under-
taking, once it gains momentum, would offer the proposed tropical
institute opportunities to collaborate in developing agriculture
for this avea as vell as for other regions of Brazil where cerrado
conditions prevail. Already under development with Ford Foundation
and USAID mesistance is a new station in the Triangle area of
viestern Minas Gerais. A part of the station network of the Rural
University of Minas Gerais, this institution should be linked
cooperatively to the proposed tropical institute.

For collaborative research in the llanos, the institute would work
with the Colombian Agricultural Institute subsiation of 1a Livertad,
located at Villavicencio, Here ICA has field and laboratory
facilities which it would ve pleased to share with the inastitute

on a cooperative basis,

Cooperation with Internaticnal Institutes

Close contact would be maintained with ihe two major inter-

national institutes which deal with tropical agrieulture: the
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International Rice Research Insiitule in the Philippines and the
International Maize and Wneat Improvement Center in Mexico. Since
the proposed tropical institule will be patterned basieally along
the same lines as these institutions, since it will serve the same
goals, and possibly involve some of the same people, cooperation
among the three organizations would be 2 logical development, Such
contacts would be important for pooling research results on an
international level, as well as for sharing new technigues of manage-
ment and communication, and coordinating collections of breeding
materials for the major tropical crops. To maintain ties with the
world scientific community, exchanges of students and specialists
might be worked out as research priorities are esiablished and
programs begin to take shape, The special character of the latin
American tropics, both their similarities to Africa and tropical
Asia and their differences, will contribuie to deepening and
diversifyingz knowledge of how agriculture in all these areas can be

developed to contribute more significantly to world food needs,

Organization of the Institute
It is proposed that in general the basic pattern of organiza-

tion be adopied for this institute as is used by the International
Rice Research Institute and the Intermational Maize and Wheat JImprove-
ment Center, Modifications of this basic structural pattern will be
made as needed, and as indicated by previous experience in the IRRI
and IMNIC, to adapt this proposed institute to the Iatin American
setting.

From the onset the institute would be an aubonomous organiza-

tion under the general -direction of an internmational board of trustees.
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The board would consist of up to 12 members carefully selecied for
their capabilities, inieresi, and the contributicns they could make
to the instituie's development and management, The Ford Foundation
and The Rockefeller Foundation would be represented on the board.

The director of the institute would be selected initially
by the two Foundations Jjointly, subject to the approval of the board
of trustees.

The technical stalf would be international in character,
Care would be taken not to "overload! the staff with U.5. scientists,
1t is planned that highly qualified agronomists, animal scientisis
and economists from Iatin America will be attracted to help siaff the
institute in such numbers that these countries will be well repre-
sented. It is clearly recognized, however, thal the national institu-
tions and programs in Latin America are shori of vell-trained
scientists at present and will continue to be so for several years
to come. OConsequently, the institute must be very careful not to
toll the key personnel away from the local organizations and thus in
& sense compete with the very institulions it is designed to help.
The institute will help provide advanced training and in-gervice
experience for a large number of young or Jjunior agricultural scientists
from Iatin America, and from among these select the best for permanent
appointments, so that after a few years it will have developed its own
good staff with well-balanced representation from the Iatin Americen
regicn,

There are many highly qualified Europeans and Japanese with

experience in tropical agriculiure in Africa and Asia, These should
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definitely be taken into accouni, as should individuals of other

nationalities, as the institute recruits its staff.

Estimated Cost
Technical Staff - The teble on page 39 summarizes the estimated
professional staff requiremenis for progrems, 1) at the time of
the initiation of the instituie, and 2) at the stage when it is
in full operation (perhaps five years after its ereation).

Approximately 23 senior specialisis and 18 junior scienlists
would be needed at the beginning. About $30,000 annually would
be required to pay the salary, perquisiies, and transportation of
each senior staff member, and $20,000 for each junior seientist.

On the basis of these calculaticns, approximately $1 million per
year would be needed to pay staff salaries, perquisites, and
transportation,

It is, of course, scmewhat presumptuous to attempt to project
staff needs for the future with a high degree of accuracy. These
will depend on many factors, such as the success and results of
different research programs, and on needs and opportunities which
arise as the institute moves forward. To give a general idea of
possible additional staff requiremenis as the institute develops to
the point of full operaticn, estimates of approximately seven senior
and 19 junior specialisis have been arrived at, This would repre-

sent about $600,000 amual increase in budget for technical staff

costs.
Operating Fxpenses - A fairly sound rule of thumb is that epproximately

the same amount is required in operating funds to support adequately
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the work of a technieal staff member with field and laboratory
workers, supplies, equipment, etc., as is needed to pay his salary
and perquisites. On this basis, it is estimated that the operating

expenses for the institute would be approximately $1 million

annually during the initial stage, and that this sum might step
up to about §1.6 million per year when the institute is fully
developed,

Capital Cosis
land - There are good reasons to believe, if Colombia is selected
as ihe site, that the Colombian government will provide the necessary
emount of land as part of its contribution to ihe institute. There
is a very good block of land of some 500-600 bectares immediately
adjacent to the Colombian Agricultural Institube experiment station
and within a quarter of a mile of the Faculty of Agronomy at
Palmira of the National University. It is held by one owner, and
apparently & part or all of it can be purchased according to the
need, It would appear elmost certsin that the Colombizn government
would be willing to buy whatever portion of this farm is needed, and
lease it to the institute for a long term (25 to 50 years) on a
peso-per-year basis,

At the moment, it is difficult to estimate the amount of land
that would be desirable to fulfill the needs of the institute, Care-
ful studies of the reguirements of each research program will have
to be made to reach a sound conclusion on this question. It would
scem advisable that the institute not become saddled with the
responsibility of developing and maintaining any more land at its

headguarters site then is reasonably needed for the activities to be
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based there. From the very start, ithe staff should establish a
pattern of conducting as much of their research as is feasible in
collaboration with, end on the premises of the different national
research institutions with whieh the institute will be cooperating.
It would be undesirable for the staff to form a habit of sticking
too close to home base, which they might tend to do if there were
an excess of lend over the essential needs at the headquarters
station, In the light of these general considerations, we venture
to make & rough estimate that around 200 to 250 hectares will be
needed at the headquarters of the institute.

Buildings end Eguipment - The capitel cosis of the International Rice
Research Institute have been approximately $7.5 million, ineluding
land, The costs of buildings and equipment for the proposed institute
should be only aboul three-fourths those of the IRRI; i.e., bebween
g/ and $5 million. The main reason for this is the fact that the
latin American institute will not'need as large a headquarters set-
up: it can and should accomplish a great deal of its research work
through eollaboration with research institutions in the various
{ropical regions as previously described. (Pages 45 to 47).

Financing
Iand - This should present no problem since, as mentioned above, the
site will almost certainly be provided by the Colombian government,
if the institute is loeated in that counlry.

Capitel and Operating Costs - It is proposed that initially The
Rockefeller and Ford Foundations share equally the capital and

operating costs. The operating expenses of the proposed new institute
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in Colombia, including sieff cosls, would represeni an expenditure
of aboul $1 million annually for each Foundation if these costs
are shared equally,

The institute would be orgenized and established in a manner
that would enable it to attract and accept finaneial support from
other sources, such as governmenis, private individuals and
institutions, international agencies, etc,, as time goes on, It
is hoped that soon after the institute begins operations it would
be successful in secking additional funds from other sources to
assist with operating costs, and especially with operating end

other expenses connected with possible future expansion.

Recommendation of Palmira, Colombia,
as Headquarters Site for the International Institute

For a number of reasons, which are reviewed here, it is sug-

gested that the tropieal institute's headquarters be located at Palmira,

Colombia, In selecting the site for an institution of the iype and

quality envisioned in the present proposal, criteria must be taken inio

account which may be decisive factors in the effective funciicning of
the institute, Some of the considerations which determined the choice
of Palmira follow:

1) The institute should be located within the ecological zcne on which
its work will be focused, The institute must be in the iropics;
however, common sense and experience dictate choosing a spot located
toward the more favorable end of the spectirum of iropical conditions,
from which to spearhead & gradual end rational conguest of the
harsher and less tractable regions. Palmira is lecaied at an

altitude of 1,000 meters, has a mean annual temperature of 759F,
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and an average annual rainfall of 40 inches. It is sublropical
rather than torrid, but any erop, ineluding forages, that is
adapted to tropical and sea-level conditions can easily be grown
with normal development in this region. And, most important, it
will be easier in most instances to propagate and mai-.nt.&in germ-
plasm collections at Palmira ihan ab lower elevations under very
high temperatures and heavy rainfall conditions.

Obviously, no one site will be representative of the wide
range of ecological conditions previously deseribed for the major
hot tropical arveas of latin America. To do its job properly, the
institute will have to conduct a large part of its work away from
the headquarters site, in collaboration with national research
institutions located in these different areas, Research activities
at the institute's headquerters should be restricted to the work
that best lends itself to the immediate envircnmental conditions,

2) The location of the institule should be geographically convenient,

Colombia is at the crossroads of the Americas, Map 2 (page 44)
graphically illustrates this point, Palmira is located in the
position of the hub of a wheel whose spokes extend to the several
research stations with which the institute would collaborate.

Within Colombia itself, Palmira is likewise very favorably
situated geographically with respect to ease of access to and
communication with areas that represent the iotal gamut of ecological
conditions found in the hot tropies anywnere in latin America. From
Palmira, it takes only about an hour and a half by car to reach the
heartlend of the tropical jungle area of the Pacific littoral whexe

the average annual rainfall is about 350 inches and the mean annual
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temperature is 80°F. This area is just as tough as the heart

of the Amazon or (rinoco River basins and is in fect quite

gimilar to them in many ways. By plane, che can arrive in

Cerete, Colombia, in less than two hours. Here ICA has one

of its five major regional experiment stations (Turi]:éna} with
1,800 hectares (4,400 acres) of land typical of the benign hot
tropical areas as described on page 5 under the section "Nerthern
Coastal Plains of Colombia." Similarly, a flight of less than

two hours! duration will take one from Palmira to Villavicencio,
where ICA has another of its principal regional stations (la =

Livertad), which is representative of the vasi llanos region of

eastern Colombia and southern Venezuela, ICA would welcame
collaborative assistance from the institute in the research efforis
to solve the principal agricultural problems of this vast and
potentially important hot tropical area, 1a Libertad has approxi-
mately 1,300 hectares (3,300 acres) of land, end IOA would be glad
to share this and other facilities of the station with the institute,

3) The institute should be located near an existing college of

agriculture, a strong agricultural experimenl station, and &

dynamic university, Many advantages would be derived from locating
the institute immedistely adjecent to the existing Faculty of
Agronomy et Palmira of the National University, and to the neigh-
boring agricultural experiment station of ICA. The college and

the experiment station figure in cooperative plans made by ICA and
the National University to launch posigraduate training in agri-
eculture. Although the headquarters for the postgraduate college

will be in Bozota, most of the training perteining to tropical
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agriculiure under this progrem will be done at Palmira. While
the proposed tropical institute would be autonomous and
independent, it would went to establish close cooperative links
with the Faculiy of Agronomy and the experiment station of ICA
at Palmira both in research and graduate training,

Another importent advantage in locating the institute at
Palmira would be the fact thet it would be near (oniy 40 minutes
by car on an excellent highway) to one of the most dynamic and
progressive universities in latin America, Distinct benefits
would ensue {rom proximity to this viable ecademic community.
The University of Velle in Cali could contrivute a great deal
to the institute, and vice versa, over time, The Faculty of
Medicine of the University of Velle is deeply concerned with
problems of heelth, nutrition, and general welfare of the people
in the region. Its main pilot project in public health is at
Candelaria, only 15 minutes by car from Palmira, The personnel
of several sections of the proposed institute could work in
close cooperation with the public health diviesion of the Faculty
of Medicine, to their mutual benefit, The University of Valle also
has made & good sitart in developing a group of trained egricultural
economists in its Faculty of Economic Sciences, Seven have advanced
degrees from United States universities, including five in agri-
cultural economics and two in rural sociology. Arrangements have
already been initiated whereovy this group is working with the
Faculty of Agronomy at Palmira, and it should be a simple matter

to expand these cooperative relationships to include the tropical
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agricultural institute located nearby. As formal eourse work in
the sciences as well as in the sociel sciences improves at Valle,
students involved in institute training programs mey draw directly
upon the University's faculty.

Although the existing training potential is not ideal (e.g.,
the Veterinary faculty is at Bogota not Falmira, the sciences at
the University of Valle are reporied to be weak, graduate programs
in agriculture are only now being developed and they are centered
in Bogota, not in Palmira) with careful planning much can be
accomplished within these limitations.

The institute must consider suitability of loecation from the stand-

point of living conditions for staff, The success of the institute
will hinge largely upon the guality of international staff it is

able to attract and hold over a relatively long period of time.
The Cali-Pelmira area is attractive as a place to live from the
standpoint of comfort, health (hospital facilities and doctors),
schools, and cultural attrections. As e matier of fact, no other
location within the hot tropics of Latin America can equal Cali in

this regard,

The host country musi have a real interest in the institute; it must

. sincerely want it and be willing to contribute to it, While several

countries would like to have the institute located within their
boundaries, Colombia probably has as strong an interesi and desire
as any to have it established there - perbaps even stronger, In
informal conversations about this, the present Colombian Minister of
Agriculture has essentially stated that the Colombian govermment

wants the institute very much and would be willing to make substantial
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contributions to it if it were located there. The leading officials
of ICA have expressed the same viewpoint., In fact, the executive
committee of ICA bas informally stated that the Colombian government
would provide the necessary amount of land as part of iis contribu-
tion. They have repeated on various occasions their willingness to
have ICA's facilities used ccoperatively by the institute, whether
it be located in Colombia or in some other country.
Discussion

It is recognized that the proposed Cauca Valley location for
the institute has limitations. If an institute is located there, these
shortecomings will need to be researched and mensgement plans evolved to
minimize their influence on the institute's effectiveness,

The institute may, by its loecation, tend 1o slight the large
campo cerrado area of the Flanalito in Brazil, But linkage to and support
for the new UREMG (Rural University, Minas Cerais) experiment station in
the Minas triengle near Uberlandia may help overcome this problem,
Additionally, the U,S. and Brazilian consortia reports on the campo
cerrado are not yet in. It is likely that additional research activities
will evolve {rom this effort.

Theoretically, a larger country such as Brazil, were the
institute to be located within its boundaries, might in time be better
able to take over an institute than Colombia, However, search in Brazil
identified no site judged to be equivalent to Palmira,

This location and plan of operation emphasizes the hot to hot-
humid tropics to the exclusion of the temperate-like areas of Iatin
America, Thus the institute itself ignores the "quick" production increase

potential believed by many to exist in Argentina, Chile and similar
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temperate-like areas. However, the International Maize and Wheat
Improvement Center and careful work with indigenous institutions
provide alternate routes to temperaie-zone assistance.

This proposal is for the creation of a new autonomous
institution under North American direction; it does not develop an
existing Iatin American institution into a pacesetter for later
national or regicnal take-over. Thus the institute's complementary
role in assisting indigenous institutions must be constently stressed.
The long-run need is for quality latin institutions under Latin
management and support.

The institute proposes to work alongside ICA, the National
University at Palmira, and the University of Valle. Concurrently,
the Foundations sponsoring the proposed institute are attempting to
help these Colombian institutions grow, The institute would be
autonomous, but would expect to call on these Colombian institutions
for collaboration. Care would therefore be exercised that too many
outside programs are not centered in Colombia with too great an outside-
assistance infusion. There is danger that well-intended assistance, if
provided in excess, could hinder rather than help Colombian institu-
tional development. Preliminary investigetions would alsc have to be
made into the extent to which these institutions can realistically be
expected to assume financial responsibility for programs initiated by

the institute,

Ceneral Comments
mew@mmimﬁWMaawmﬂwdﬂmwthlwtmmw

where knowledge is scant, where presumably the greatest gap exists in
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man's theoretical and practical scientific capability in the agri-
cultural production sciences. Much of the geographic area to be
served has in it few people and tremendous shortages in the necessary
infrastructure,

Emphasis is not on a single crop or enterprise as in the
successful IRRI model., Several food and feed crops plus ruminant
animals are to receive attention, However, the intent is to con-
centrate on those that are clearly most important in tropical regions.
VWhile social science as well as technological investigations and
training are involved, & direct frontal attack on national struetural
problems of resource ownership and income distribution is not planned,
Because of the many faces of the economic development problem in the
latin American tropics end the multifaceted approach of the institute,
spectacular short-run achievements are improbavle, Essentially, the
institute takes a long look shead and says: the hot tropics in South
America will in time need to be used much more intensively., If agri-
cultural productivity can be increased, this should help accelerate
economic growth, Hungry, diet-deficient people can be better fed,

clothed, housed and educated. Iet's iry systematically to learn how.
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Taximetrics Laboratory
Department of Blology
Armory 101A

Univarsity of Colorado
Boulder, Colorado 80302
1l January 1968

br. H. A. Rodenhlsar
Apartado feree 58-13
Bogota, Colombia

Dear Rodgy

| am embarrassed about this but | am belng pressed To pay
the airfare for the trip fo Colombia. On |2 December | sent
Dr. Grant a summary of my expenses with my recelpts. That
Letter may have gone astray. | would appreclate it #f you would
call It to his attention. (Below Is a copy of the expenses)

| am In the process now of writing up the report and it should
take only a week or so,to finlsh.

S0 far | have not heard from the lady in Washington who was
supposed to be the |lbrarian In charge of looking up Information
for various Rockefel ler poograms. WIl| you glve me her name and
address so | might call her?

My dental surqery went well on the 28th of December and | am
now the possessor of a new set of temporary choppers; the per-
mangn? set to be installed probably within six months.

Best regards to you and your wife.

Sincerely,

Bavid J. Rogers
Professor of Bialeay
DJR:gm

Expenses for trip to Bogota and return:

Car rental: Boulder-Denver 18.72
Plane,fare, round trip 492,30
Talephone, Miaml-Boulder 5.00

Cablagram, Boulder to Bogota 3.75
9 1/2 days at $25 per dlem 237.50
8 days consulting at $75/day 600.00

31378.77

Digitized by the Hunt Institute for Botanical Documentation




DONALD G. BROTZMAN
2no CusTmcT, CoLcmano

WASMINSTON OFTCE.
1713 Loseswomms BumDoa
Wanameton, D.C. 20515
Trirrsoss. 2022382181

RS Congress of the Wnited States g
R ekt House of Representatives Deven Frotn: Corer

Washington, B.C.

Mr, David J. Rogers
Professor of Biology
Department of Biology
Armory 101

University of Colorado
Boulder, Colorado 80302

Dear Mr. Rogers:

January 29, 1968

As you reguested, I am enclosing some material on the
world production and trade in cassava and tapioca plants.
I am sorry to be so late with a reply to your letter but T
have just received this material from the Library of Congress.
I hope you will find this information useful.

If T can be of further service to you, as your Congressman,

please do not hesitate to contact me.

DGB:jhh
Enc.

Very rs,

f
4 ;
Donald G. B an

Member of gress

Digitized by the Hunt Institute for Botanical Documentation




FEB 2 1968

THE ROCKEFELLER FOUNDATION

AGRICULTURAL SCIENCES Covouma Orrce
ArasTano Axmeo (513
Arartapo Nacoxa 1379
Bocora, CoLoMma
Canen Apirrss: ROCKFEL

# 69 (CIAT)
January 29, 1968

Dr. David J. Rogers
Professor of Biology
University of Colorado
Boulder, Colorade 80302

Dear Dave:

Please accept my apologies for the delay in reply to your
letter of January ll1. I have been out with Drs. Zaumeyer and
Howell on the pulse team hence the regretable delay.

Dr. Grant submitted your expense account to Dr. Hardin of
the Ford Foundation sometime ago, and Dr. Hardin replied that
they were processing your expense statement as rapidly as
possible. I hope you have received the check by now.

I am glad to know your dental surgery went well. It is
something I have to have done in the near future.

Warmest regards.
Sincerely,

2,
. A. Rodenhiser

Special Comsultant

HAR/caa
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THE ROCKEFELLER FOUNDATION

AGRICULTURAL $CIENCES Covonmia Osrics
Arapvapo Axezo $8-11
APARTADO NACHIWAL 3279
Bocora, Corommia
Cane Annesss: ROCKFEL

# 013 (CIAT)
January 8, 1968

Dr. David J. Rogers
Professor of Biology
University of Colorado
Boulder, Colorado 80302

Dear Dave:

You will recall from our discussions we indicated that plans are
being made to hire Miss Frances Tersillo to supply, among other things,
bibliographic services for the study teams. There will be many
requests for her services and Dr. Dorothy Parker has suggested that
all requests for bibliographies etc., be made directly through her
office in New York and she will in turn forward them to Miss Tersillo
in Washington. It is believed that unnecessary confusion will result
if several people approach Miss Tersillo for the individual requests.
This procedure seems to us to have a lot of merit so please send your
requests directly to Dr. Parker, Associate Director for Agriculture,
R.F., New York.

Another item - when your report is completed please send it directly
to us here in Bogota for review prior to submission to RF and FF.

You will recall our discussion on protein inm yuca. I wrote to
Pirie and enclosed is a copy of his reply. It appears that he is correct
in his comment that information " got telescoped ".

Many thanks for the slides. They arrived a week ago and look good.
You failed to send me a bill so suppose 1'll have to wait until I see
you to clear my debts.

Warmest regards.
Sincerely,
/ ? -
z”'\’(ﬁ.,
“H. A. Rodenhiser

Special Consultant
HAR/caa

encl.
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16 January 1968

ur. Dorothy Parker
Rockaefel ler Foundation
I1) West 50th Street
New York, . Y. 10020

Uear Dr. Farker:

Or. Fodenhiser advised that we should send regussts for
biblloaraphic services for Miss Frances Tersillo through your
good offices. Iay | please raquest therefore that you ask
Hiss Tersillo to make for me a set of biblicgraphies on The
appended ftapics.

For the study of the economlc aspects of Manlhot esculente
(cassava) | have a vary oood set of the sclanTific papers, but
| do not have much In the way of books and journals describling
the market value of the crop. About my only recourse has been
through an old Issue of the FAD Yearbook, and | would like fo
supplemant this before writing my report.

Sincaraly,

David J. Rogers
Professor of Blology
DJR:gm
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S{CLIOGRAPHIC REQUEST

Specifically | am in need of the latest world production flg-
urss by mojor geographlical units; for example. Latin Amerlca, tropical
Africa, Indls and IndoMalaysla. | have no flgures whatscever to Indl-
cate the exports from any of fthese areas to the United States or to
Europa. | would ITke to have a breakdown of the exports as to the nature
of the exported substance; for example, | know that the dried chips of
cassava are exported from the eastern tropics to western Europe for
cattle fasa - what quantities and what economic values In dollars and

pounds does this amount to?

One of the products, tapicca, enters the market in Europe and
the United States but | am oot certain how much. | alsc know that the
fresh roots are now imported Into the United States for the Puerto Rican
populatien and provably for the recent Cuban immigrants. |+ would be
nlce to have some idea how much fresh root 1s Imported.

dne of The great difficultlies we hava with reporting the sliaonif-
fcance of this crep economically is the variable nature of the reporting
scheines - that is, all the figures, so far, seem lumped together of the
varicus products mentioned and we have no noflon from the statistics of
the malue of these products, not only abroad but in the producing arsas.

If any report along the line of these problems can be uncovered
| should be pleased to have It.
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The Rockefeller Foundation
111 WEST 50th STREET, NEW YORK, N, Y, 10020
AGRICULTURAL SCIENCES CABLE: ROCKFOUND, NEW YORK

TELEPHONE: COLUMBUS 5-3100

November 21, 1968

Dear Dave:

Thank you for your recent letter with the enclosed
copies of working papers provided at the demonstration of
TAXIR, I am sorry that we were not &ble o be represented
from this office at those meetings.

I am reading this with interest and will eirculate
it to my colleagues here for their information and comments.
I presume that this same material was made available to Drs.
E. J. Wellhausen and U. J. Grant who will, I am sure, have 2
great interest in the potentialities of the TAXIR system.

With best regards,

Sincerely yours,

T

R. W. Richardson, Jr.
Associate Director

Dr. David J. Rogers
Professor of Biology
Taximetrics Laboratory
Department of Biology
Armory 101

University of Colorado
Boulder, Colorado 80302

RWR: emw
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The Rockefeller Foundation
117" WEST 50th STREET, NEW YORK, N. Y. 10020

AGRICULTURAL SCIENCES CABLE: ROCKFOUND, NEW YORK
TELEPHOMNE: COLUMBUS S-8100

July 17, 1968

Dear Dave:

Thank you for your letter of July 15 informing us that
you plan a demonstration of the computerized information retrieval

system this Fall.

I did bring to Ed Wellhausen's attention all of the
materdiel you left with me and we discussed this at some length
late last winter. Ed expressed great interest and, as I recall,
hoped to have the opportunity one of these days of visiting with
you and certainly will appreciate being continually informed of
your program.

I am not sure that I or any of my New York colleagues
would be free to accept your very kind invitation. However, I
am forwarding copies of this correspondence to Ed knowing of his
continuing interest., It may be possible for one of our field
staff members more directly concerned with programs which could
effectively utilize your system to atiend your demonstration if
they are in the U.S. at that time.

In any event, we will be pleased to receive your
questionnaire and certainly will give it wide eirculation among
our indicated field staff members.

With best regards,

Sincerely youra,

Ag{/ o

R. W.”Richardson, Jr,
Associate Director

Dr. David J. Rogers

Professor of Biology

Taximetrics Laboratory

Armory 101

University of Colorade

Boulder, Coloradeo 80302

RWR:emw
eec: Dr. E. J. Wellhausen
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APARTADC ALVID W13
Lo

soGoTa. COu
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CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL

# 040

July 19, 1968

Dr. David Rogers
Professor of Biology
University of Colorado
Boulder, Colorado

Dear Dave:

I am sure that you must have received my letter of a few
days ago concerning the payment of your consulting fee. Rody
turned this over to me as soon as he received it, and
unfortunately I did not act on it until after the Board meeting
of CIAT which is now out of the way.

I have asked the New York office to reimburse you, and
1 hope that they now have done go. | However, by copy of this
letter I am reminding them to please pay your bill if they have
not already done so.

J II|
/ Sinc#rely yours,
[ /

UJG/caa v

cc. Dr. L. M. Roberts
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15 July 1968

DR. Ealph W. Richardson, Jr.
The “ockafeldsr Foundation
111 West 50th Street

tew York, M. Y. 10020

Dear Ralph:

You will recall hack in February that we were developing an infor-
mation retrieval system which would be directly applicable to some of
the activities of the agricultural wokk done by Rockefeller. As I
recall it was your intantion to get together with Dr. Wellhausen in
March somatime, and if there wers an owportunity Dr. Wellhausen would
try to corraspond with &8 to show if he was particularly interasted in
the work. Since we haven't heard anything we are assuming that inter-
est still exists.

The reason I am writing now is to discover whether or not you, as
well as Or. Wellhausen, would be interested to come here for a demon-
stration of the comnuterized information retrieval system sometime in
the fall. At the moment we are planning to put on a demonstration for
a nunher of people who would be potential users of our system. WHe
expect that we will invite about 15 er 20 people around the country to
cone for about two davs, or perhaps one day if they can't maka it any
longer, for a deomnstration and explanation of the system and its use.
We think that this is perhaps the most powerful tool that can ba devel-
oped for the storage of information and its retrieval in the biological
sciences. We think that to really understand the system, it is
necessary to spend at least one day, and preferably two, gettina the
system explained so that it can be incorporated onto your own kinds of
activity.

The system we have developed was designed primarily to be an aid to
the working bioclogist, and has a number of different ways in which it can
be used as an aid.

I hope you will be thinking about this. We will send out shortly
a questionnaire to find out if you are interested and what times are
available to you. After we have heard from several other poeple we will
then try to find a date which will be agreeable to all, but I would like
te have a preliminary response from you to know if this kind of effort
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R. W. Richardson, Jr. 15 July 1968 2.

has significance and interest to you.
Looking forward to hearing from you,

Sincerely,

David J. Rogers
Professor of Biology
DIR:gm
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Taximetrics Laboratory
15 July 1968

Armory 101

Dr. U. J. Grant

The Rockefeller Foundation
Apartado Aereoc 58-13
Bogota, Colombia

Dear Jerry:

On June 11 I submitted a bill for the write-up on cassava
to Dr. Rodenhiser. Perhaps Dr. Rodenhiser has nbt had an oppor-
tunity to lock after this matter.

Just by chance over the weekend I ran into Dr. Stonaker
while he was wvisiting here in Colorado. He told me that Dr.
Rodenhiser is now in Kenya. He also gave me the good news that
you folks had had a big meeting there in Bogota about CIAT, and
from what he knew it looked as though everything was progressing
very nicely toward the development of that center. I certainly
hope that everything is going well.

Sorry to trouble you about the consulting fee, but I do
hope that it can be taken care of. Looking forward to hearing

from you.
Sincerely,
David J. Rogers
Professor of Bilology
DJR:gm
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THE ROCKEFELLER FOUNDATION

AGRICULTURAL SCIENCES by
Arantano Nacrowas 1279
Bocora, CovoMma
Camk Angness; ROCKFEL

# 772 (CIAT)
July 10, 1968

Dr. David Rogers
Professor of Biology
University of Colorado
Boulder, Colorado

Dear Dave:

I regret the delay in answering your letter im which you
presented your final bill for your services in preparing the
report on yuca. I do appreciate having this information and
1 am asking the New York office to forward this amount to you.

Sincerely yours,

UJG/caa
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The Rockefeller Foundation
111" WEST 50th STREET, NEW YORK, N. Y. 10020

AGRICULTURAL SCIENCES EABLE: ROCKFOUND, NEW YORK
TELEPHONE: COLUMBUS 5-8100

July 17, 1968

Dear Dr. Rogers:

Dr. Grant has forwarded to me your final bill
in connection with the preparation of the study report
on cassava for CIAT. This has been approved and for-
warded to our Comptroller's Office for reimbursement.
You should be receiving a check in the amount of $630
to cover these expenses within the next few days.

I wish to take this opportunity to express my
warm appreciation for your assistance to CIAT. I have not
yet seen a copy of your report, but I am confident that it
is of great interest and will be of much help to CIAT in
planning its research program cn cassava. -

Sincerely yours, ey

e b St

Roberts
Associate Director
Dr, David J. Rogers
Taximetrics Laboratory
Department of Biology
University of Colorado
Boulder, Colorado 80302

IMR:sd
ce: Dr. U. J. Grant

Digitized by the Hunt Institute for Botanical Documentation




Il June 1968

Pr. H. A. Rodanhlser
Rockefeller Foundation
Apartado Aereo 58-13
Bogota, Colambia

Dear Rody:
Enclosed Is my till for preparation of the report on cassava.

Slnce | last wrote directly to you, | have added some faw remanks
to the report, and as vou requested, sent them directly te Dr. Grant.
Unfortunately, | could not amplify my remarks on the production of
protaln from cassava very much. | had "1ss Tersillo make quite a
thorouah search, and whila she did an excellent Job, thare really
was very |lttle that could be uncovered. As | suspacted, very |Ittle
vork has been done on cassava In thls direction, though many other sub-
strate sources have been investiaated. Cartalnly research trom the
ground up will have fo be done, If this 1s to be made a part of the
Center's work,

I will be very inferssted to hear the decisions concerning the
Center's activities. | certainly hope that cassava, my maln Interast
in botany, will be en the |lst of crops to be Included. | Intend to
contlnue my own work with the classification of the species (and the
whole genus), and hope that It will be contributory to any work
Rockafal ler does In Colombla.

___In the event that cassava Is not Included In the research sffarts
of CIAT, | would |lke to go to FAD, and perhaps othar Internaticnal
bodles, to see [f they cannot support the work. | hope that that
will never have to be done.

Sincerely,

David J. Rogers
Professor of Blology
DIR:gm
Encl.
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To: The Rnckefeller Foundatlion
From; Navid J. Roners
fFor: Prenaration of study report on Cassava for CIAT

Date: June ||, 1968

Follewina are costs for praparatien of the study raport on cassava

submitted earlier to Dr. U, J. Grant.
T.. Typlng oxponses . . « « & o = v = = = -n w529, 00

2. Gonsulting fees ... . . Bidays, $75/day . 600.00

Mliacel laneous phono calls « o o v « s v & 5,00

Totalsste Sy ala: P WSS 630 S0

e o v AL
ji M \'_’..:;l/"vLC-')\_ ;2'--1'\/{; ?_{( A U j YAy, {J - /3 v' / £y
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Taximetrics Laboratory
13 May 1968

Armory 101A

Or. U. J. Grant

The Rockefel ler Foundation
Apartado Aereo 58-13
Bogota, Colombia

Dear Dr. Grant:

This belated addendum to my report on Manlhot esculenta refers
to the potentlal Iyy of using cassavs as a subsfrafe fo culfivate
microorganisms for protein production. This goes with page 7
of the report. Under any clrcumstances, | strongly recommend
that thvestioations of this potential be made part of the cassava

work.
Sincerely,
David J. Rooers
i Professor of Biology
DJR:am
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Miss Frances Tersillo

Elological Sclences Communlcatlion Praject
The George Washinagton Unlversity

2000 P Street, MN.W.

Washlnaoton, 0. C. 20036

Dear “iss Tersillo:

Your references and "reprints” have been arriving !lke
soring showars. | anpreclate all| the tIime and effort you
have spent. My sincers thanks, |f what | am lookine for Is
In orint, | ought to be able to find It now.

Sinceraly,

Navid J. Rooers
Professor of Biolcoy
DJR:5M
CC: Dr. Dorothy Parker
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THE ROCKEFELLER FOUNDATION

AGRICULTURAL SCIENCES Colouma Ormce
ArasTapo Arswo 1511
Aramrapo Nioiosa 379
BoGeT:

o
Casiy Avpeyse ROCKFEL

# 435 (CIAT)
April 20, 1968

Dr. David J. Rogers
Professor of Biology
University of Colorado
Boulder, Colorado 80302

Dear Dave:

Thank you very much for your letter of April 17 concerning
the report on the starches. I believe you have answered most
of our questions which have been raised to date.

e X

1 hope that Miss Tersillo has now been able to furnish
the data which you have r:qnen:ei. 1f not, I suggest you give
her a call and find out when she will have it available. There
may be some misunderstanding as ?o what you actually want.

!
Sincerely ygurs,
f

[
A
N, Pl
‘“-hu/z.:. Grant
al D tor

UJG/caa
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THE GEORGE WASHINGTON UNIVERSITY

Biological Sciences Communication Project

April 19, 1968

Professor David J. Rogers
Taximetrics Laboratory
Department of Biology
Armory 101

University of Colorado
Boulder, Colorado 80302

Dear Professor Rogers:

This will, somewhat belatedly, acknowledge receipt of your request for
information about the relationship of microorganisms to protein production from
plant carbohydrate sources and storage of roots (especially Manihot roots)
after harvest. Dr. Parker forwarded this to me with her letter of April

4, What with one thing and another stemming from Dr. King's assassination,

I received it on April 10.

I'm afraid that work on a request for information received from Dr. Crowder
at Cornell has prevented me from giving your request much attention. I
did, however, want you to know that it has been received and that I shall
try to at least get copies of the materials you specify off to you this
next week. The literature search portion of your request may have to

wait another week to 10 days until I finish with the precedent Crowder
request.,

If you are up against any deadlines for your report, I'd appreciate your
advising me of this. It may help me to plan my work more effectively.

Yours sincerely,
™ N
Fhanced Lol
(Miss) Frances Tersillo

Bibliographer
cc: Dr. Dorothy Parker (RF/NY)

SUITE 700, 2000 P STREET, N.W. [ WASHINGTON, D.C. 20036 | PHONE 462-5528
The BSCP Asse valy

Evaluatey and Commumi

tes Information on Man

s Er tient ard the Life Scidreds
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THE ROCKEFELLER FOUNDATION

AGRICULTURAL SCIEXCES CotoNais OrmcK
APARTADO Axizo $5-13
APARTAGO NACIORAL 1379
Bocora, Corodma
Cane Annwmss: ROCKFEL

# 379 (CIAT)
April 8, 1968

Dr. David Rogers
Taximetrics Laboratory
Department of Biology
Armory 101A

University of Colorado
Boulder, Colorado 80302

Dear Dave:

How is suggested addition to your Cassava report progressing?
I'm inquiring because just recently Jerry learned that he would
be presenting the proposals for the Center to the Foundations in
New York around the middle of May.

pave - please send your addition and changes directly to
Jerry as I will be in Turkey for a couple of weeks beginning the
17 of April.

Best personal regards.

Sincerely,

. A. Rodenhiser
Special Consultant

HAR/caa
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17 April 1968

DOr. Ulysses J. Grant

The Rockefel lar Foundation
Apartado Aereo 58-13
Bogota, Colombila

Dear Jerry:

On March |5 Dr. AodenBlser polnted out several places In my report
on yuca that he would |ike to have amplifled. One of these requlred
conslderable search of |iterature which Is not directly avallable to me.
| have asked Miss Tersillo In Washinnton to round up some matarial, but
she |s apparently 2t work on some high priority Job and has not yet had
an opportunity to round up the |lterature that | requested.

Soma of the other questions esbout the report can be answered more
easlly and | enclose harewlth some supplementary material to be Incorpor-
ated In the report now In your hands. |In order that you can aquickly refer
to the questions asked by Dr. Rodenhlser | am Including a copy of hls
letter requesting the Information.

Rody's first questlon dealt with maturity. | think that the footnote
included herewlth will answer thls question. The footnots can be Inserted
behind page | with an asterisk placed on the word preferenca” In the
third IIne from the bottom of page |.

The second request for an expanslon of Information concerning protein
production by microorfanidms has to be searched by Miss Terslillo. | can
say without much research that the starch from cassava has not been used
In any significant, large, sclentific efforts for protein production. About
the only modern effort that | know of has been stated In the present report
(Gray, 1966). To my knowledge, Gray worked on a |aboratory scale, and not
on a production basis. | am continulng to work on this particular questlon.

The third quastion dealt with fertility levels. Agaln | ballave that
the Information Is best stated In a footnote and | have included this
footnote to be Inserted just behlndp. 16 with an asterisk on "ferti|lzers,"
In the fourth line of the paragraph labelled Fertl|lty-Levals, page |6.

The next request from Rody was that | delete the paragraph on Informetion
retrieval and the personnel to man a computer system. | understand the rea-
son for thls requsst and would merely sugaest that, If this Is amenabéé to
you, those portions be merely struck from the presant raport. Since nothing
needs te be said about computers for Information ratrieval, | think that
this can be exclsed from the report without dolng damage to the continulty.
1f you declde that | should rework this area | will do so.
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| The Rockefeller Foundation
111 WEST 50th STREET, NEW YORK, N. ¥, 10020

AGRICULTURAL SCIENCES CABLE: ROCKFOUND, NEW YORK
TELEFPHONE: COLUMBUS 5-8100

April 10, 1968

Dear Dr. Rogers:

This will scknowledge your request for information. It has
been forwarded to Miss Tersillo. I hope that you are not in & great
rush because she is working on another 1ist of references needed urgently.

Sinecerely yours,

Dorothy Parker
Associate Directior

Dr. David Rogers
Department of Biology
Armory 101

University of Colorado
Boulder, Colorado 80302

DP:msh
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29 March 1968

Dr. Derothy Parker
Rockefel ler Foundation
110 West 50th Street

New York, New York 10020

Dear Dr. Parker:

Dr. Rodenhiser has asked that | amplify my report In & couple of direc-
tions for the new studles that they wish to develop In Colombia. |f possible
| would Ilke to take advantage of the good offices of Miss Tersillo to make
some more searches of the |Iterature for me.

The search area of Interest deals with the productlon of protelns by
mlcrooraenisms using plant carbohydrates as the base for the cultivation of
the mlcroorganisms, Or. Rodenhiser In his last letder sent along 2 list
of posslible references that might be Interesting to examine In relation to
this particular aspect of things. | am ferwarding this list to you, and the
{ist has marked Intries on It which | think might be Interesting. The
purpose of sending the list is to glve Miss Tersillo an Idea about the kinds
of refarences that might be useful as she goas through searching for this
kind of Information.

| would |lke to ask another favor of Miss Terslllo If this Is at all
possible. Since our |lbrary resources here In Colorado are redativedy
Iimited and do not contaln some of the reference materlals which are |lsted
| wonder If it would be possible to ask for Xerox coples of each of the papers
marked on this Ilst; unless of course they turn out to be a whole book, which
would then make |t necessary for me to boorow it.

My major concern s as mentioned above - the relatlionship of micro-
organisms to proteln production from plant carbohydrate sources. | would
Ilke to ask In addition 1f Miss Tersillo could discover |f there are any
references avallable to her which dlscuss the storage of roots after harvest-
Ing, particularly Manihot roots. | have the following references concerning
this, but these publicatfons are not avallable to me and they probably are
avallable somewhere in the Washington area. These references are:

Subramanyam and Mathur, Bull. cent. Fd technol. Res. Inst., Mysore,
1955-56, 3, 110
MaJumder, I1bid., 1954-55, 4, 164
Ma jumder et al., Ibld., 1955-56, 3, 108
Kirpal Singh e#d Mathur, Iblk., 1952-53, 2, 181,
There may be other references to the storage of Manlhot roots, but | am not
sure that | know what they are.

| +rust that | am not overburdening Miss Tersillo for this work. Thank
you for your assistance.
Sincerely yours,
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On page 2 of Rody's letter he asks about storage requirements. | am
a blt confused by the question as to whether i1t deals with the storage of
the roots or the storage of germ plasm, but rather than to walt for clarifi-
catlion on this point | will assume that the Interest lles in the storage of
germ plasm. My reply Is therefore directed to this point.

Germ Plasm Storage. Since the "germ plasm" for Manlhot esculenta Is
a vegetative portlon (stem cutting) there Is |ittle Ilkellhoed that we could
malntaln under the best of conditions viable material as cuttinas for more
than six months. HN&tlve farming practices Indicate that If one places matore
stems of Manlhot under shade and under somelllght cover (leaves, for example)
the stem will he viable for as leng as 3 - 6 months.

In light of the paragraph above | would like to introduce a concept
only recently belng generated by Dr. Alfred Jones who has consldered the
problem of a "genetlc bank" for sweet potatoes. It Is Dr. Jones' epinlon
that the concept of a large living collection of sweet potato varleties
Is not a useful procedure (particularly because of loss to disease, con-
fuslon of labellling, and cost). It Is possible In populations of sweet
potatoes (whose methods of propagation are simllar to that of yuca) to re-
cover In a very short time any qene desired from a small sample of any
group of cultlvars. This possibillty Is based upon the fact that the
sexual mechanlisms Involved In the production of seeds |s of sufficlent
hetarogenelty to contaln any deslrable properties. With this short dis-
cussion we can see that 1f we collect the actual seeds from Manlhot
populations #heré/viill«be a high probablllty of having any recomblnation
of genetlc metarial needed for germ plasm banks. Sowing a random sample
of these seeds will produce in the derived plant some particular useful
gene combination. When the desired gene combinatlon Is found, It Is
cultured as long as Is required by vegetative propagation.

Since this idea |s probably one not entlrely famillar to breeders
of coot crops such as Manlhot esculenta &t &s |dkejy that tlids comcept whl|
take some time to be accepted, but | am convinced from my knowledge of
M. esculenta that tt would notbbe profitable to maintain elther llving
col lectlons of all cultivars for breeding purposes nor to spend much time
dolng research and designing complex controlled emvironment chambers for
the storage of the vepetative cuttinas. We have no data on storage re-
aqulrements for seeds of M. esculenta.

I trust that thls satisfles the requirements, and that you can use
the report to advantage.

Sincerely,

David J. Rogers
Professor of Blology

DJR:am
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THE ROCKEFELLER FOUNDATION

AGRICULTURAL SCIENCES Cotouma Orrce
Arastano Axezo §5-1%
Aranrano Nacwowas 1379
BOGUTA, COLOMNIA
CaNir Anveyss: ROCKFEL

# 276 (CIAT)
March 15, 1968

Dr. David Rogers
Taximetrics Laboratory
Department of Biology
Armory 101A

University of Colorado
Boulder, Colorado 80302

Dear Dave:

Jerry and I have again reviewed in detail your good report on
Cassava. We are sure that many questions will be raised regarding
the proposed program during the anticipated review session in New |
York, hence, some degree of amplification in the report would be
most helpful.

On page 1 reference is made to maturity in 6-24 months. Just
what constitutes maturity and is there any indication of "maturity"
in lines prior to the six month growth period? 1Is there any
information on the composition of the roots in the early stages of
development?

Page 7 - In our opinion your reference to the use of some of
the microorganisms in relation to protein production is exciting
and believe it would be of real interest to expand your discussion
on the subject in your report. Some work has been dome particularly
with the yeasts (Torula and others), bacteria and actinomycetes,
and of course the work by Gray with the fungi. You probably have the
background material in your files but if not, enclosed are some
references that may be helpful. If you feel they are not complete
possibly you would want to request Miss Tersillo via Dr. Parker in
New York to complete the references.

Page 16 - Fertility levels. It might be well to cite a few data
Sy supporting the statement regarding lack of response of yuca to
increased fertility levels.

Pages 23 & 24. With regard to the two paragraphs on information
retrieval, we would suggest that at this stage you confine the write
up to the primary phases. Both Dr. Grant and I agree on the need
eventually for the total system but we must keep in mind we are
starting the program on a very modest scale in fact much smaller than |
we had originally envisioned at the time you were with us in Colombia. B
For the time being then we would suggest that item 9 under staffing i
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Dr. David Rogers -2- March 15, 1968

requirements would be deleted.

We are reasonably well assured that provision will be made for
the development of facilities for an international germ plasm bank.
What information do you have Dave regarding storage requirements
for Cassava or the other starchy crops. Hopefully this is available
as we will need the data on temperature and humidity requirements
when the specifications for the facility are developed.

Enclosed is a copy of Roger Hoffer's paper on Remote Multispectral
Imagery. 1'm sure you will be interested inuf Did you get a copy of
Bob McDonald's paper that came out about the same time.

Best personal regards.

Sincerely,

ot
(" H. A. Rodenhiser
Special Consultant

HAR/caa
encl.
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The Rockefeller Foundation
111 WEST 50th STREET, NEW YORK, N. Y, 10020
AGRICULTURAL SCIENCES CABLE: ROCKFOUND, NEW YORK

TELEPHONE: COLUMBUS 5-8100

March 7, 1968

Dear Dave:

Thank you for your recent letter wiih the attached
correspondence with Dr. Wellhausen, Dr. Wellhausen will be in
New York next week and we will expect to review this project
with him.

I am delighted thai you were able to provide a concise
outline of the characteristics for the proposed information
retrieval system to him,

We are alse very interested to learn that you expect
to be able to demonstrate this system later this summer. I
would hope that one of us would have an opportunity to observe
this system in operation, We look forward to hearing further
from you as your plans develop and will write further concerning
Dr. Wellbausen's interest.

With best regards,

Sincerely yours,

i

R. W.” Richardson, Jr.
Associate Director

Dr. David J. Rogers
Professor of Biology
University of Colorado
Taximetrics Laboratory
Department of Biology
Armory 101

Boulder, Colorado 80302

RilR:emw
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Taximetrics Laboratory
PDepartment of Bloloay
Armory 101A

University of Dolorade
Boulder, Colorado 80302
25 March 1968

Pr. H. A. Rodenhiser
RBockafel ler Foundation
Apartado Aereo 58-13
Begota, Celombia

Dear Rady,

| am wondering whether there Is anything that you can report
40 o ahout the Manthot studles. Since | wrote the report | have
had an opportunity to spend some time talking with Dr. Alfred
Jones. In the USDA at Tifton Gecrgla. Hells In charge of the

sweet potato bredding project there. From him | have aotten a rulos

numbar of [deas which | think would be very frultful in the breed-
ino of cassava. | am not sure whether the report | sent needs To
have an addendum concerning thase ideas but | would be glad 1o
srovide them 1f you feel it would be useful.

| have not subditted a bill for the time | spend on the report
preparation. SBould | do so now?

Pest regards to you and 'irs. Rodenhiser.

Sincerely,

David J, Roners
Professor of Blology
DJR:gm
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THE ROCKEFELLER FOUNDATION

AGRICULTURAL SCIENCES Cotowms Orrce
Arartapo Azsmn $8-11

AranTano NacrowaL 179
BoGoTA, CoLomsia
Camvk Anossss: ROCKFEL

# 129 (CIAT)
February 13, 1968

Dr. David Rogers
Taximetries Laboratory
Department of Biology
Armory 101A

University of Colorado
Boulder, Colorado 80302

Dear Dave:

We have just received the one copy of your cassava report. Many
thanks for your time and effort and the speed with which you have carried
out this assignment.

Dr. Grant and I will be reviewing the report right away and do
appreciate your offer of further help as may be needed. You may recall
that we indicated that in the near future we anticipate having a session
in New York with the Rockefeller and Ford Foundation people to discuss
the reports on the projected programs. I'm sure we will be asking you to
help us on this one. 1'll drop you a line again just as soon as we go
OVEr your report.

Warmest regards.
Sincerely,

ﬁl‘f A. Rodenhiser

HAR/caa
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Z February 1968

Dr. Ralph Richardson
Rockefel ler Foundation
110 Wast 5@th Street

New York, Mew York 10020

Dear Ralph:

As you know, |'ve been working on a study report on yuca for Drs. Grant
and Rodenhlsar for consideratlion of the inclusion of this crop In the work
of the new Institute to be establlished in Palmlra. | have Just completed
the first draft of the report, and will send It off fo Dr. Rodenhlser, hope-
ful ly on Monday.

One of my strong recommendations In the report was that a computer be
Installed in the Institute to allow rapld correlation and retrieval of the
data derived from the primary studles, not only on yuca, but on all the var-
lous crops and activities fo be included in the Institufe's work. Having
made that recommendation, | began to think that such a faci|ity would be a
valuable adjunct In all of the various instlitutes around the world, as well
as other projects as the germ—plasm banks for corn, wheat, etc. As a matter
of fact, | met Dr, Mario Gutlerrez G. In Mexico Just before Christmas. He
is anxlous to use some sort of computer program for the retrieval of Infor-
matlon about the Malze Germplasm Bank at Chaplingo.

Many different groups and workers want to get golng with computer
programs, but most of them are at 2 loss when 1t comes to the problem of o
getting a computer to work for them. With this problem In mind, | thought
I+ might be well to tell you (and others of the Foundation who might be in-
terested) about the work we have already done In the fleld of data correl-
atlon and Information retrieval. My group and | have worked for some years

{as you know) on these problems, and | think that we have both useful programs

and know-how which could be of tremendous assistance to people In the
various agriculfural endeavors. Our feam is unique, | think, in that we
have had experienced blologlsts, mathematicians, and programmers working to-
gether on problams of data processing fro biology and agrliculture for 2
total of 23 man-years. We have not only worked from our own interests, but
have had the collaboration of a number of different types of bioclogists
whose problems have widened our scope to a pelnt where we feel that we
understand the needs of most endeavors in agriculture and blology. Our
experience has pald off recently In the development of a very powarful
computerized blological IR system. This system s nearing completion, and
will be ready for demonstration by July of this year.
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Richardeon from Rogers, 2 Feb. 1968 2

We would Ilke To put our talents and the IR system to work, and would
I1ke to explore possibillfies of collaborating with the many teams which you
support. We could, for example, act In an advisoryccapacity for those who
want to get a particular set of data Into a data bank for retrieval., In
other cases, we could actually enter into the operatlons for a sufficlent
length of time to traln both biologists and computer experts In the proper
procedures, and while during the training period, actually produce results
meaningful to the work at hand.

| do not have any concrete proposals for such collaboration at the
moment, but would |lke to explore the possibilities with you. Since |
have to be on the east coast on February,!19, | would be pleased If | could
come talk to you on elther the 20th or ZIst. |If possibla, | would also |lke
to talk to the people In the Ford Foundatlion who are working with you In the
development of the various Instlifutes and programs around the world, How-
ever, | would leave it to your discretion about Inviting them In for talks.

Can you make It on either of the days mentioned above? |f not, and
you find the possibllities Interesting, could you tell me when you do have
some firee time (Is there any such?). Parhaps | could call you next week,
say the 8th or 9th, to make arrangements.

Sincerely,

David J. Rogers
Professor of Blology
DJR;gbm
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2 February 1968

The Hon. Donald T. Brotzman
1330 Longworth Bullding
Washington, 0. C. 20015

Dear Mr. Brotzman:

Thank you very much for the extenslve and very useful
documents on cassava. They will prove very helpful and
we are all grateful for your staffis efforts on our behdlf.

Very sincerely,

David J. Rogers
Professor of Blology
DJR:gm
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The Rockefeller Foundation
111 WEST 50th STREET, NEW YORK, N. Y. 10020

AGRICULTURAL SCIENCES CABLE: ROCKFOUND, NEW YORK
TELEPHONE: COLUMBUS 5-8100

February 6, 1968

Dear Dave:

In reply to your February 2 letier I am pleased to
advise that I expect to be in the office on February 20 and 21,

I would enjoy diseussing with you further thoughts
concerning the possibility of collaborating with you end your
colleagues concerning information retrieval systems which might
improve effectiveness and efficiency of several of our plant
breeding efforts. At this stege I think we would prefer to
meet alone with you in these offices and would not anticipate
inviting people from the Ford Foundation to this very preliminary
discussion.

Looking forward to your visit later this month,

Sincerely yours,

A Els
R. W. Richardson, Jr.
Associate Director

Dr. David J. Rogers

Professor of Biology

University of Colorado
Taximetrics Laboratory
Department of Biology, Armory 101
Boulder, Coloradoc 80302

RWR:emw
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Taximetrics Laboratery
Department of Elology
Armory 101A
University of Colorade
Boulder, Colorado 80302

Dr. H. A. Rodenhiser
Rockefel ler Foundation
Apartado Aereo 58-13
Bogota, Colombla

Dear Rody,

| am sending along two copies In two separate mallings of the
cassava studies report. These things take longer than | anticipate
and | am sorry that it was not In your hands sconer.

After having gathered Information through the good offlces
of Mrs. Tersillo | did not feel the need to have a visit with Dr.
Jones at Stanford. | do hope, however, hls advice wll| be socught
on the appropriate occasion because | think the man has some frem-
mendous contributlion to make with respect to the root crops and
cassava in particular.

Please feel free to dismember this report and reassemble it In
any manner you see flt. |f there are sections which you feal
Inadequate | would appreclate knowing of these sc | may help out
further. As you can see, | have followed yeur outline but there
may be other sections or questions which hase not been adeguately
covered. -

Let me know when you have had the opportunity to present
this Information in New York. | do hope that we will be successful
In getting the Institute section on root crops godng.

Best regards to Mrs. Rodenhiser and Or, CGrant.

Sincerely,

David J. Rogers
Professor of Blology
DJR:gm
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|12 February 1968

Dr. Ralph W, Rlchardson, Jr.
Rockefel ler Foundation

11l West 50th Street

New York, N. Y. 10020

Dear Ralph,

| expect to arrive In New York on the morning of the 20th.
|f possible | would Ilke to see you, gay, about |1:00 A.M, that
day. |f this Is not a convenlent time, | will also have the
afterncon avalilable. 1'll call yéy as soon as | get to a phons.

Sincerely,

BeefdsdorRofebiology
DJR:gm
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February 6, 1968

Mrs, Frances Tersillo

Hiologleal Sciences Cormmnicatlion Project
2000 P Straet, N.W.

Washington, D.C. 20035

pDear Mrs, Tersillo:

Thank you very much for the listings on the econgmic
aspects of cassava., Incidentally, "yucs" is an acceptable
synonym in the Spanish-speaking areas of Latin America.

1t was my suspicion, and is borne out by your conver-
sations with the "commodities" paople thare in Washinglon;
that cassava has not made sufficlent Impact on the export
markat to be piven adequate statistical treautment. It is
dirficult, therafors, to indicate the fundamental importancs
of this crop in the Jowland trooicsl areas of the world,

1 am particularly pleased to have the Full paper by
Walker, of the Tropical “roducte Institute on the market
for cassava. This sives as much iaformation as I care
to use In the study report.

I will be pleased to have any additional material which
you may uncover since I make a feeble attenmdt to keep as
complete a record of the crop as posszible, In this
connection, you might be interested to know that I, in collabo~
ration with a Sr. Hontaldo in Maracay, Venszuela, have put
topether a rather extensive listine off the bibliography
of this orop, r oibMosraphy 1s probably full of citation
errors (soms of the eitations are second- or third-hand)
and it needs very careful checking before it can be considared

useful, Fowever, if you have interest in such things, 1111

be plad to show you this.fmomx, You misht Have sose
suggestions on proper procedures to check it.

Thanks again for your conaiderable efforts.

Sincerely,

David J, Roecers
Professor of dlolormy

¢e. UDr, D, Parker,
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Transcription of Tape recorded In Bogota, Colombia . 4 December 1967

This Is Monday, December 4, In the evening. First of all a diary of the
trip. Got off to a bad start from Denver; the plane did not |eave the alrpor
to Dallas until about |:00 PM; was grounded in Dallas from about 2:30 or 3:00
until about B:15. | called up Den Smith In Denton, Texas, and he came down
and we had supper together. By American Airlines went to Mexico City where
| landed about 12:30 AM. Aftfer about an hour of messing around | gof an
in-transit visa to stay on the alrport. | moved over fo Varig, and discovered
that the flight that was fo leave at 2:15 AM had been rescheduled the day
before to leave at 6:15 AM the next morning; so | spent the whole horrible
night trying to find a comfortable spot on a bench in the Mexico City Alrport.
Never again!

Finally got on the Varig flight #811; went to the first class cabin; had
an argument with the steward who said | had nothing but a tourist or economy
class seat so was shoved back into the back end of the thing., (Must look
into this and see if | don't get some recompense for that particular parf of
the Journey. Finally landed in Bogota about |1:30 AM on Saturday; was met
there by a fellow by the name of Jaime, whose last name | can't remember;
he's the chauffeur (chofer) for CIAT, which stands for Centro Internacional
Agricultura Tropical. Had a note that the two people | was to see immediately
had gone down to the cabin about BO miles away from Bogota at a much lower
elevation. After calling around finally about 6 o'clock at night | contacted
one of the assistant directors of the Rockefeller Foundation's activitlies heres
in Columbia, Dr. Robert Waugh. Dr. Waugh, who doesn't know anything about the
CIAT program,feld me that he was awful |y busy, but that he would meet me for
Sunday morning breakfast, which he did. We had breakfast at the Teguendama
which is the only modern hotel in town. Incidentally | am staying at the
Hotel Presidente which is not much as far as hotels go. if this is where the

Presidents stay, God help Colombia.

Digitized by the Hunt Institute for Botanical Documentation




Finally decided on Sunday morning to take a tax| and go down to where |
would find Dr. Grant and Dr. Rodenhiser. The frip down was very spectacular
and, as usual in the Andean country, lots of terrible roads with lots and
lots of switchbacks. But the country was beautiful and that sort of made
up for the fhole trip. Met Dr. Rodenhiser, his wife; Dr. Gerald Grant,
his wife; and the wife of Dr. Waugh who had gone down to the cabln. After
spending about two hours there and having a light lunch we turned right arcund
and cam@right back up the same road | had just gone down. This was better than
staying in Bogota, however, which is an ordinary looking Spanish-American
town with all the usual faults and all| the usual types hanging around on
the streefs. Came back on Sunday night and arrived in town in time to go
again for supper; and then home to bed early again.

This morning | met Dr. Rodenhiser alone. The other member of the devel-
opment of CIAT, Dr. Grant, turned out to have a bad sore throat so he had been
In bed all day long. Dr. Rodenhiser and | discussed in general the kinds of
problems that were involved In the development of the Center for Tropical Root
Crops, or as it turns out, for Tropical Agriculture. It also turns out that
it has not yet been decided by the directorship of the Rockefeller Founda-
tion (and also the Ford Foundation which Is Involved in' this thing) that we are
Indeed fo have a section on fripical reot crops, and as much as anything else
the job that | have to do Is to sell the directors on the idea that manioc is
well worth fthe studying. To that end Rody and | spent the morning talking
about ways and means by which we might convince them that this is indeed a
profitable and useful adventure. We talked of various aspects of the problem
of research and development with the root crops in general and with yuca in
particular, but didn't get very far with the whole show, as far as | can tell.
IT is left up to me pretty much to convince the higher ups that indeed we will
have something to do for the crop which | consider to be, of course, one of the

most fundamental parts of |ife in the tropics.
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| have an out|ine prepared by Rody which he thinks may be the points that
| will have fo cover in making the report. One of the things that seems to be
interesting to Rodenhiser was the fact that there had been a report on some
varieties which purportedly contain a higher percentage of profein than other-
wise. This is a crop from.somewhere over in New Guinea, and of course, this
kind of report is very obscure. What is meant by "more protein" is still an
urknewn item. | think perhaps what is going on is that somebody tested a
fairly young root and found that in the developing root fthere was indeed a
higher percentage of profein. |, of course, is conveniently not mentioned
in the report as to what the age of the root was when fhe analysis was made.
However, | suggested that young roots might have some benefit for use in this
particular thing. What do we mean by young? This is the guestion - it is
hard to answer.

In the afterncon after getting some travelers checks exchanged we went
out to the experiment station which is supposed|y the one run by fhe Colembian
Department of Agriculture. It turns out that again Rockefeller Foundatien
is largely responsible for the development of the staff as well as the program o
that is involved at that particular station. One of the big things there Is
a potato program which has a young man trained in Wisconsin as it director.

We visited the growing varieties and crops of potafto, saw some of fthe experi-
ments that are being done there. God knows, the Irish potato is gefting plenry
of attention in these parts. The potato breeder is Nelson Estfrada.

a trip down to Cali and see the experiment stafion there. One of
the things | promised is to send coplies of our Manihot reprints to Dr. Luis

Eduardo Batifio, Director, Cenfro Nacional de Investigacion fgropecuarias.

Address is Apartado Aereo 233, Palmira, Valle, Colombia.
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il docil Lot 2 12 December 1967

Armory I0IA

Dr. Ulysses J. Grant, Director

Rockefel ler Foundation, Agricultural Sclences
Apartado Aereo 58-13

Bogota, Colombla

Dear Jerry,

My expenses for the trip to Bogota were:
Car rental, Boulder to Denver and return

18.72

Plane fare, round trip 492,30
Trip to Magdalena Valley 21.50
Telephone - Miami to Boulder 5.00
Cablegram - Boulder to Bogota 3.75
9 1/2 days at $25 per diem 237.50
8 days consulting & $75 per day 600.00
$T378.77

| frust that the report which | am working on at the moment
will have the desired result. | am very pleased to have had the

chance to spend some time there, because I+ clarified many polints
| needed.

Thanks for the opportunity of visiting you and glve my thanks
to Dr. Rodenhiser.

Best wishes for a merry Christmas and a happy new year.

Sincerely,

David J. Rogers
Professor of Blology
DJR:gm
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FOR COLOR SLIDES
b Use in DAYLIGHT or with BLUE FLASH

FOR AUTOMATIC CAMERAS OR EXPOSURE METERS

The film speed is o measure of the film's sensitivity to light,

Set the film speed dicl on your comera or exposure meter

at 64 to assure proper exposure of this film.

SETTING CAMERAS WITHOUT AN EXPOSURE METER
DAYLIGHT EXPOSURE TABLE FOR KODACHROME-X FiLM

Sat the shutter speed ot 1/100 or 1/125 second and the lom of the
forumber indicated under the lighting condition below that matches
the lighting on your subject.

Claudy Bright
(No Shadows)

Heavy
Overcant

*f14 for brilliont scenes, such o those conloining much sand or
snow—i5.4 for bockfighted closeup subjects.

1Subject shaded from sun but lighted by o large area of sky.

For ready reference, tape this table to your camera cave.

USE BLUE FLASHBULBS

Use blue floshbulbs aond fresh botteries. Weak botteries
cause flash failure. Choose o flash-exposure strip from the
group below for your type of flash reflector and bulb, Set
your shutter speed ot 1/25, 1/30, or 1/40 second. Estimate
the distance in feat between flash and subject. Set your lens
opening at the f-number in the block below this distance,
You con cut out one of the strips below and tape it to your
equipment. |f your camerc has flash guide numbers on the
lens mount, set it at the guide number below for your
flash reflector and bulb,

]| e

KODACHROME-X Film  1/25, 1/30, or 1/40 sec
AG-18 [Distance (teeti| 4-5 | 6 [8-10[12] 15:20 (25
Lens Opening | 11 |8 |55 |4 | 28 |2

KODACHROME-X Film _1/25, 1/30, or 1/40 sec
M {feet)| 45 | 6 |8-10[12 1520 | 25
Lens Opening | 16 |11| 8 |56 4 |23

B5

. | KODACHROMEX Fim _1/25, 1/20, or 1/ ve¢_
AG-18 Inistance (feet)| 5 | 6 [8:10|12-15 2025
Lens Opening | 22 (16| 11 | 8 |56/ 4

@
6

l@ T
Eeres
¢

# T b dll Bt |

258 |Lens Opening | 22 (16| 11 |8 5.6 | 4

#| M3 | KODACHNOMEX Film 1/25, 1/30, or 1/40 see
M8 |Distance (teet| 6 [ 8 [10-12]15] 2025
258 |Lens Opening | 22 |16 11 | 5.6

| M5B Ipistance (feet)| 45 | 6 |8-10]12| 1520 25

140

*Polished bowl refisctor,
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10 November 967

Dr. H. A. Rodenhlser

The Rockefeller Foundation
Apartado Aereo 58-13
Bogota, Colombla

Dear Rody,

Unless the alr lines tell me | cannot come on the days
propesed, the following Is my projected tlme of arrival and
departure:

Arrive Friday, December |, at 9:22 P.M. via Branlff
Leave Saturday, December 9, at 10:30 A.M. vid Avianca

| trust that | can ssk your assistance for accomodatlons, efc..
upon arrival. Any Instructions you care to glve concernlng
activities during this perlod will be appreciated. | assume,
of course, that we wlll be doing some beating around in the
bush (or at least on farm grounds).

Do you suppose that while we are visiting Mon#efia that
we can get up to see the old city of Cartagena? | have been
wanting to see that place, but never have had the opportunity
to do so.

| am making travel plans via a local travel agency, and =
according to your letter have booked first class passage. Any
other Instructions about relmbursement, needed recelpts, atc. will
be appreciated.

Looking forward To seelng you.

Sincerely,

David J. Rogers
Professor of Blology

DJR:gm
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THE ROCKEFELLER FOUNDATION

AGRICULTURAL $CIENCES Corowma Ormce

Bocata, Cotouma
Came Ancswss: ROCKFEL

November 18, 1967 # 381 (CIAT)

Dr. David J. Rogers
Department of Biology
Armory 101

University of Colorado
Boulder, Colorade 80302

Dear Dave:

Many thanks for your letter regarding your date and time
of arrival in Bogota. However, if you have any change in schedule
send me a cable. We have made a reservation for you at the
Hotel Tequendama for late arrival on December 1.

There is one complication in that I have a committment of
long standing for that Friday December 1 evening, but will
have someone to meet you at the airport. With regard to the
plane tickets Dave, there are several arrangements that can be
made - the New York office can get them for you or you can buy
them in Denver and when you arrive here this office will
reimburse you. Be sure to keep receipts for the tickets and
for hotel rooms to submit with your expense account. In view of
the limited time before you leave if you have any questions
beyond this I would suggest you call Dr. L. M. Roberts in the
New York office.

Dr. Grant and I are looking forward to your visit.
Sincerely,
Tl
4G
. A. Rodenhiser
Special Consultant

HAR/caa
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THE ROCKEFELLER FOUNDATION

ACRICULTURAL $CIENCES Covowmia, Orrrce
AraxTapo Amsmo fR11
Araxtaro Naceoman 179
BoaoTa, CoLoMmia
Canie Areawss: ROCKFEL
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November 3, 1967

Dr. David Rogers

Dept. of Biology
Armory 101

University of Colorado
Boulder, Colorade 80302

Dear Dave:

It was good to talk with you last week and to learn that you
will be available for the proposed trip to Colombia.

Dr. Grant and I feel it will be most helpful if you had the
opportunity to observe, first hand, the three primary locations for
the work in Colombia - Palmira, Monteria and the Llanos, prior to
preparing your report. There may be others you would like to visit
but we can discuss this when you arrive in Bogota.

The dates are flexible but if convenient for you I might
suggest the latter part of this month or earlier so as not to be here
from December 15 until the first of the year. As you know work
schedules are rather erratic at the stations during this period. Please
drop me a line as to your time schedule.

1 was in Washington last Sunday and Dr. Byerly mentioned that
certain varieties of cassava grown in New Guinea were reported to have
somewhat higher protein content than those grown in other parts of the
world. Do you know anything about this? I have written him for more
details.

Best regards.

Sincerely,

‘A. Rodenhiser

(.

HAR/caa
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THE ROCKEFELLER FOUNDATION

AGRICULTURAL $CIENCES Cotosma Orrice
ArakTapo Arszo $5-11
Ararzano Naciowar 3379
BoGoTA, CoLoway
Came Anongss: ROCKFEL

# 319 (CIAT)
October 16, 1967

Dr. David J. Rogers
Department of Biology
University of Colorade
Boulder, Colorade

Dear Dave:

1 am most happy to receive your letter indicating that you
will take on the responsibility to prepare the report on cassava.

We have written to the New York office requesting them to
prepare the necessary papers for your appointment. Dr. Grant and I
will be in New York for some meetings from the 23rd to the 27th of
this month and I will call you at that time, May we suggest,
however, as a first step, that you plan to meet with us in Bogota to
formulate the detailed plans for the survey and report preparation.
This will afford opportunity to visit the proposed location for the
Center at Palmira and if your time permits on this trip to possibly
include visits to some of the Centers of excellence. We can discuss
some of these details on the phone next week.

Sincerely,
1_,_') 7
Aosy
/H. A. Rodenhiser
| Special Consultant

HAR/caa
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|9 October 1967

The Hon. Donald T. Brotzman
1330 Longworth Bullding
Washington, D. C. 20015

Dear Mr. HBraotzman:

May | request your assistance in the following manner?
I understand that through your facillties it 1s possibla
to use the Library of Conyress Reference Service. Would you
Through This service find information concerning the world
production and trade in cassava and tapicca plants and/or
products. | know that the Forelgh Agriculturd# Service, USBA,
prints reports entitlec "World Agricultural Production and Trade."
Unfortunately this deals with different cormodities In diféarent
Issues and | dc not have a cumulative lndex which tells me whete
to look for tapicca or cassava.

I will be pleased to have your assistance and thank you

vary much.
Sincerely yours,
David J. Rogers
Professor of Bloleay
Ddizgm
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WASHINGTON STATE UNIVERSITY

PULLMAN, WASHINGTON 15

DEPARTMENT OF AGRICULTURUAL ECONOMICS

October 2, 1967

AIR MAIL

Dr. David J. Rogers
Department of Biology
University of Colorado
Boulder, Colorado 80302

Dear Dave:

Thanks for your note. No changes in the Information Stor-
age and Retrieval project. With reference to those weeds, I have
found this:

Two agencies of the USDA dabble in Manih@t esculenta. The
Economiec Research Service (USDA) publishes a monthly "U.S., Foreign
Agricultural Trade by Countries, Fiscal Year ---." On page 77 of the
May, 1967 issue, Tapioca is mentioned. Quantity and value of exports
on the series included. The Regional Analysis Division of the ERS-
USDA puts out periodic publications such as "Agricultural Diversifi-
cation and Economic Development in Thailand,”™ Foreign Agricultural
Economics Report #8.

The Foreign Agricultural Service, USDA, prints a monthly

report called the "World Agricultural Production and Trade." Un-
—_— fortunately, this deals with different commodities in different is-
sues, and I was unable to find & cumulative index.

My suggestion would be to contact the Foreign Agricultural
Service and/or one of the members of the Colorado Congressional Dele-
gation. The latter can use the Library of Congress Legislative Refer-
ence Service to meet your request. My guess is that you will find an-
swers to the production and value guestions, and you likely will learn
something about acreage. I would hold very little hope for meaningful
answers to the cost of production question.

Peace.
Sincerely,

4L

Paul W. Barkley
Associate Professor

PWB/sn
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FooD RESEARCH INSTITUTE
STANFORD UNIVERSITY
STANFORD, CALIFORNIA 94303
Telephone jai-2300 Cable: FOODRES STANFORD

September 28, 1967

Professor David J. Rogers
Taximetrics Laboratory
Department of Biology
Armory 101

University of Colorado
Boulder, Colorado 80302

Dear Dave:

I found your letter of September 7 waiting for me when I returned
to the office today. I am delighted that the Foundation is this serious
about manioce and would like very much to do anything I can to help you
in the study they have requested.

I shall be fully committed for the next few months to completing a
study of marketing in staple food crops in Tropical Africa and shall
not have much time to spare for anything else. On the other hand, I
certainly could find a day or two for conversation about manioc and
hope that it will be possible for us to get together. From my stand-
point, I think it would be simpler if you were to come here, although
the prospect of a visit to your shop is also tempting.

I expect to be away from Stanford for the week of October 15th
to 21st but otherwise I am available. I shall be working most of the
time at home where my telephone number is: 323-7917.

Best regards.

Sincerely,

<ot

William 0. Jones
Director

WOJ:nn
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29 Septembar 1967

or. Or, H. A. Rodenhiser
The Rockefaller Foundatlon

Apartado Acrec 586-13
dogota, Colombia

dear Rody,

I had just posted my letter of acceptance cf the task
to prepare a report along the |ines you sugoested on Manlhot
when your kind letter arrivad. HNot having your Col a
address 0 sent &t tp Mew York, but a carbon of the letter Is
enclosed for your reference.

Sincarsly,

Cavid J. Rogers
Frofessor of Biclogy
QIR :gm
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27 Septenber 1967

Dr. H. A. Rodenhlser

The Rockefeller Foundation
11] West 50th Street

New. York,_ low York 10020

Dear Rody,

My delay in answaring your kind invitation to prepare
a survey of needs for Manlhot esculanta has been dlctated by
my desire to consider The probiem rather fully pefore Jump=
Ing In. The time slemsnt Is my malor concern, but | think,
now that classes have started and other research projects are

In full swing, that | can produce a satlisfactory and useful
report.

| am pleased, therefore to do the job. Singe the

outline you have me Is rather comprehensive, and leaves much
room for indlviduais to "move about In," | will welcome any

further dlrectives you care to glve concerning any and all
aspects of the report development.

Sincerely,

David J. Rogers
Professor of Biology
DJR:gm
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7 September |367

Dr. W. 0. Jones

Food Research Institute
Stanford Unlversity
Stanford, Callfornia 94395

Dear BIII,

The Rockefeller Foundation has recently asked me to put fogether
a repert on the lmportance of and need for research on maniec. The
purpose in asking this is to decide whether they shculd make such re-
search studies one of their primary objectives for a new fropical
lowland agricultural experiment statlon which they hope fo put up in

the Cauca Valley of Colombla. A rough outiine of what they are asking

about fol lows:

|. Economic Importance
Hutritional value
Gaographical distributicn
Importance for both human and anima| consumpticn
Production status (representative yields in different parts
of the world)

Production hazards (diseases, Insects, critliesl agronomic
requlrements)

2. Research
What Is being done, by whom, and what needs to be done fo
improve these crops?
Where are the centers of excellence?

3. What are the prospects for world benefit?

4. What Is avallable In world germ plasm banks and where are they
located?

This is a whale of a job. | would cartainly like fo talk fo you
about It before gelng on and delng this pbéce of work. As you know |
am a very optimistic-type botanist and feel | should be pulled back a
blt by the ugly facts of |lfe concerning these plants. Would you be
willing to spend scme day talking with me about the subjects above |
Iisted? |f so, | belleve we can arrange for the Rockefellar pscple

to plck up the tab for you to come here or me to go there, whichever
Is most convenlent.

Slnceraly,

David J. Rogers

Professor of Glology
DJR:gm

Signed In his absence
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The Rockefeller Foundatior
171 WEST S50th STREET, NEW YORK, N.Y. 10020

AGRICULTURAL SCIENCES CABLE: ROCKFOUND, NEW YORK

TELEPHONE: COLUMBUS B-85100

August 29, 1967
n re lease guote; 6701

Allocation Neo., 29

Dear Dr, Rogers:

I am pleased to advise you tbat the officers of The
Rockefeller Foundation have allocated the sum of $234.70 in
payment of expenses incurred in comnnection with your attendance
at a meeting in the Rockefeller Foundation offices in New York
on August 24, 1967, to help plan the root crop improvement
program of the Internatiocnal Center of Tropical Agriculiure in
Colombia.

This sum is available immediately as an outright grant.
I am requesting our Comptroller's Office to send you & check for
$234.70, and you should be receiving this within the next few
days.

Sincerely yours,

et

Deputy Director
Dr. David J. Rogers
Department of Biology
University of Colorado
Boulder, Colorado 80302

JIM;sd
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THE ROCKEFELLER FOUNDATION

Cotommia Opice
Arapvapo Axxxo $3-13
ArarTapo Naciomar 1279
BocoTs, CoLoMma
Came Anopess: ROCKFEL

AGRICULTURAL SCIENCES

# 269 (CIAT)

September 18, 1967

Dr. David J. Rogers
Department of Biclogy
Armory 101

University of Coleorado
Boulder, Colorade 80302

Dear Dave:

With reference to my letter to you regarding our request for
your participation in the root crop study I now have the details as
to financial arrangements for the mission. The Rockefeller
Foundation will provide first class flight tickets, per diem at
$25.00 and an honorarium of $75.00 per day for the actual number of
days spent on the assignment.

Drs. Crowder and Blaser have accepted the assignments for the
pasture grasses and forage legumes studies and it appears that
Drs. Howell and Zaumeyer will be available for the soybean and pulse
assignments. We do hope you can join in on the cassava mission.
Best personal regards.

Sincerely,

) g
/ :;.Cf/
(g./.l‘. Rodenhiser

HAR/caa

cc: Dr. U. J. Grant
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The Rockefeller Foundation
111 WEST 50th STREET, NEW YORK, N. Y. 10020

AGRICULTURAL SCIENCES CABLE: ROCKFOUND, NEW YORK

TELEFPHONE: COLUMBUS 5-3100

August 28, 1967

Dear Dave:

In our meeting on Thursday, we reviewed the primary
objectives of the over-all programs end areas of research
proposed for CIAT. You may recall that the general areas
inecluded research to solve livestock production problems in
the hot tropics and in the crops field, pasture grasses and
forage legumes, grain legumes and root crops. Eventually, can-
sideration may be given to including vegetable and fruii crops.

We are now in the process of recruiting several
specialists to help us in preparing reporis which would provide
basic information for the early planning and development of the
research in each of the above areas. We are hopeful that, in
line with our discussicns on Thursday, you will take the assign-
ment on cassava, We will try and interest another specialist
for the sweet potato and yam crops.

You suggested that we send you a brief outline of the
general topies to be covered, Here are some items which bave
not been reviewed by Dr. Roberts and Dr, Grant but will give you
a general idea of what should be ineluded in the root erop
report.

1. Economic importance

Geographical distributicn

Importance for both human and animel consumpiion

Nutritional value

Production status (representative yields in different
parts of the world)

Production hazards (diseases, insects, eritical agronomie
requirements)

2. Research
Wnat is being done, by whom, and what needs to be done
to improve these crops?
Where are the centers of excellence?

3, What are the prospects for world benefit?
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Dr. David J. Rogers 2= August 28, 1967

4. What is avallable in world germ plasm banks and where
are they located?

I know you are busy, Dave, bubt do hope you can take
on the preparation of this report. If you agree in principle,
we can proceed with working out the details, The time factor
is flexivle as I'm sure you would need to do some traveling.

Again, we want to thank you for meeting with us and
will appreciate hearing from you as soon as convenient.

Sincerely yours,

H. A. Rodenhiser
Consultant

Dr. David J. Hogers

Department of Biology

Armory 101

University of Colorado

Boulder, Colorado 80302

HAR:sd
ec: Dr. ILewis M. Roberts
Dr. U, J. Grant

o
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Taximetrics Labaratory

Armory 101 25 August 1967 3

Dr. H. A. Rodentiser
Rocketel ler Foundation
Time=Life Bullding
New York, Hew York

Dear Ur. Rodentiser:

It was a pleasure meeting with you. w

My expenses for the frip were:

Alr Transportation $195.70

! Ground Transportation 14,00
Per diem (cne day) 25,00

$234.70

Slncerely,

Davié J. Rogers
Professor of Elology

DJR:gm

HCOEU | 2oL
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