Hunt Institute for Botanical Documentation
5th Floor, Hunt Library

Carnegie Mellon University

4909 Frew Street

Pittsburgh, PA 15213-3890

Telephone: 412-268-2434

Email: huntinst@andrew.cmu.edu

Web site: www.huntbotanical.org

The Hunt Institute is committed to making its collections accessible for research. We are pleased
to offer this digitized item.

Usage guidelines
We have provided this low-resolution, digitized version for research purposes. To inquire about
publishing any images from this item, please contact the Institute.

Statement on harmful and offensive content

The Hunt Institute Archives contains hundreds of thousands of pages of historical content,
writing and images, created by thousands of individuals connected to the botanical sciences. Due
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About the Institute

The Hunt Institute for Botanical Documentation, a research division of Carnegie Mellon
University, specializes in the history of botany and all aspects of plant science and serves the
international scientific community through research and documentation. To this end, the Institute
acquires and maintains authoritative collections of books, plant images, manuscripts, portraits and
data files, and provides publications and other modes of information service. The Institute meets
the reference needs of botanists, biologists, historians, conservationists, librarians, bibliographers
and the public at large, especially those concerned with any aspect of the North American flora.

Hunt Institute was dedicated in 1961 as the Rachel McMasters Miller Hunt Botanical Library, an
international center for bibliographical research and service in the interests of botany and
horticulture, as well as a center for the study of all aspects of the history of the plant sciences. By
1971 the Library’s activities had so diversified that the name was changed to Hunt Institute for
Botanical Documentation. Growth in collections and research projects led to the establishment of
four programmatic departments: Archives, Art, Bibliography and the Library.
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Inter-Americen Institute of Agricultural Seisnces
Turrialba
Pfd]ect NO. 2 Caissaqve (MﬁnlAdfspf)
Project Titles Study of verietles of Hemimeb =« % rel

Index Title:

e P
Leader: David J. Rogers and Jorge Leon
il e

Cooperstors: Dr. Frederick Wellmawy Dr. W. S. Wright, gnant. of Ag.,
Kingston, Jamnic dDr. Ramon Iejia, Jefe, Fed. Nac.
Cafeteros de Colomdia¥ Dr. Carlos A. Erug, Inat. Agron.
Campinas, Brasil.

Associates: Dr. €laud L. Horn, Ir. Edgar Anderson
Assistants: None.

Location: Inter-American Institute of Agricultmral Sclences,
Tarrialba, Costa Riea.

Ressons for Undertaking the 5tu§y,E%nc}uéiag—thsﬂae$iew~of 3ttarztwﬁab

1. Although yuca has bsen one of the most fundamental food plants
for the people of troplesl countries, and its products utilized by
peoples of temperate climates for a very long period, very little

is known about the plantg. TIts varieties remain unclassified, its
real value end best utilization unknown. Botanists have ignored

the plant for verious reasons, none of tham valid. Agronomiats have
made some studles, but without too mu'h valldity for other than
local conditions. The lead has besn tsken by the agronomists of
Brazil 1n present day studiss, but without too much interest In the
background and evolution of the plants. FKnowledge of the diseases I

of yuece is very incomplete. The Dutch have worked on the breeding
and cultivation techniques, but agein on these plants transported
to the East Indies, without reference to the basic entities which
probably occur in South America (according to Vavilov}.

2. Aslde from thess problems of great practical value, there exists
within ths study of this plant some of the best possibilities to
understand basic biological problems. For axaMfleh man's influence
on evolution of plants; the center of origin of and routes of migra=-
tion of the plants; tha genetic complament which allows for the
tremendous amount of variation which exists. -J(

Either the oracticsl or the basic blologicsl /problems would be suff-
iclent reason for undertaking this study. F7 ewh basic reasson 1s
interest in the planta per se, but at the same time with an eye
towards its value to man,.

Philade/ r]h;ng,

* Shppnr'fe.d in port by arant Frove The Asmerrcan pﬂi/os&;h el et
n\i)o.r '] ﬁJlng\u?L] 3&:”973 MNeady; H-eJ Pq )JA
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Faview of the Titersture:

1. From the standpoint of classification, there has been one single
study of the varietlies of Manihot utilissima: "Estudo Sobre Algumas
Variedadss de Mandioces Brasileiras” by Leo Zehntner, published by
the Socledad Wacionsl de Agricultura, Rio de Janeire, 1919. As the
author himself nts out, this work is appliceble only to some
varieties which he collected from thres areas of Brazil. He mde
his keys from the varieties inm cultivaetion, without rsference to
basic variations, and only for the asle of convenience. Thers is
some value to this work, but not from the standpoint of the total
picture of ths baslc variations.

2. It is impossible to revue all of the agronomic studies done in
both the Weatern and Eastern Hemispherss. These studies are largely
devoted to technigues of planting, fertilizer trials, analyses of
starch production, local variety trials, ete. It is not within the
scope of the present program to make similar trisls. However, affer
the basic data of variation has besn accurmlated, it is hored that
continuing studies of agronomlc importanes will be incorporated.

Je One physiologlcal study of importasnce to the present program

is' a color reactlon reported by Bolhus, GG. in Rev. Internattl.

de Bot. Appl. and D'Apgr. Trop. Egﬁ 559-563, 1952. Tais color resc-
tion is utilized to debermines the amount of HCH contained in various
varieties, and seems useful in distinguishing the bitter and swest
varieties.

L. Other basic studies of importsnce are those of Viszas, A. P.
Inst. Agron. Campinas, Bol. Teen. Tli, 19L0) on the vegetative anatomy,
end Graner, E.A. (Bragantia 23 19li2) on some asrects &f the genetics
of yuca.

Objsctlives:
. To determine the fundamentsl variation which exists in the
species Manihot utilissima.
2. To make this data generally availavle to those psople fop
whom the erop is of basiec importance.
5. To understand the evolution of the speciss, in order to
determine the best mefhods of selection and breading.

Procedures:

« Cut ings of varieties sent to Turrialba will be placsd in
"mussum plot" in order to compere variations undsr similar environ-
mental conditions. Thess cubttings to bs ssnt from important areas
of cultivation, l.e. Brazil, Colombia, Peru, Eguado, Venszuela,
Jamailce, Kenya, Malaye, India, Jave, but with specisl emphasis on
Brazilian, Colombian and Vene uelsn varisties, sinca these areas
ara condideresd to bs soms where near the center of orizin.

2. Methods of brsze 'ing will be studied.
a. Time of pecllination

R b. Degrse of compatability.
20 ¢. Dezrese of aterility.
i . otetistical methods to detarmine stability of characteristics
q\ of' varieties under varying environmental conditions.

&y, Keys to the basic varistions.
5. Maps in detaill of distribution of basic variations.
6. Correlaticn of information of each basic variation.

8. Descripiion of the morpholazy.

b. Starch yield end other proverties [vitemin snd protein content).

'].leeﬁ!v P.rol:’tmg ﬁw\ﬁ uara-\"‘l'ut w] ” ")d-— 6“_‘;“” Ml'dfl”wi
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Line Projects
Inter-Am. Inst. Ag. Sci.
Turrialba
Froject Noi Date Submitted:

an i et et lissl

Project Title:gﬁ#ﬁ# Sfuc’j of Vaviefies of Gaca
Index Title:
- C.Tho i P53 AN
Leader: Zlac il <. Pocjon *Jb"ﬁ" Liis
Cooperators:
Associates:
Assistant:

— » '
Location: / mrvialb a,‘fms‘ﬁ’fu,—;o

Reasons for Undertaking the Study, ineluding the Review of
Literature:

1.
2.

Objectives

1-
ete.

Prodedures:
T's
etec.
Publiecatlon Intended:
Date of Initiation of work:
Probably Duration:

Estimated Annual Expenditure:

. B
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Rezumen del Seminario
r, David J, Rogers
17 Agosto 1953

ESTUDIOS SOBRE YUCA (Manihot spp.)

I. Importancia de la Yuca

A, Almidén (usos como alimento, goma, engomado de papeles, o telas)

B. Proteina (follaje 19-35% en peso seco), usado para alimentacidn
humana y animal,

C. Vitaminas (en el follaje) contenido alto en carotina, tiamina,
riboflavina, niacina y acido ascorbico.

D, Acido léctigo (ensayos hechos por la Dupont (¢ demostraron bue-
na produccion)

E. Salsa - base para salsa del tipo Worchestershire.

II. Distribucidén

Se encuentre en todos los continentes, excepto Europa, entre 272N
a 2728, enr epgiones que varian de himedas a semidridas, desde el
nivel del mer hasta 3000 pies de altitud,

117, Historia

La yuca es originaria probablements de la regién este de Sur Amdri-
ca, y se extendio por todo Centro y Sur América en tiempos preco-

loniales, Los primeros exploradores europeos la distribuyeron por
el resto de los trdpicos, :

Pocos estudios se conocen anteriores a este siglo, Haela 1920 se
hablan completado varios estudios qgronémicoa, vy se hablan realiza-
do elgunos Intentos de clasificacidn de variecdades, Desde esa fech

en adelante se han realizado varios estudios, la mayor parte de
aplicacion local,

IV. Clasificacidn

Familia Euforbidceas, génsro Manihot. MNimero de especies dudoso,
El nombre mis usado e¢s M. utilssima, pero freccuentemente se le
llama M. esculenta. Algunos autores separan la yuca dulce (M.
dulcis) de Ia yuca amarge (M, utilissima). Otra forma aparece a
menudo en relacién con ests complejo,; M. gaxicola, pero éste
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filtimo nombre necesita mis est udio para aclarar su posicidn,

V. Método de estudio

El método por seguir en el estudio de varisdades se basard en
morfologia comparada de los distlntos grupos, Las plantas sge
establecerén en una coleccidn, en la qua se incluirdn las in-
troducciones que se hagan en ¢l futuro. Estc lote servipi
también para observaciones sobre enfermedades, insectos dafl-
nos, ete,

4, Los caracteres principales que s& estudiarén en estas va= .
riedades seran los sigulentes:

1, Tipo de ramificacidn

2. Distribucidén de las hojas en ¢l tronco ¥ ramag
3. Nimero de segmentos por hoja

ly. Forma de esos segmentos

5+ Longltud de losz peciolos

6. Color y forma de las ralces

B. Caracteres de importencias secundaria serfn los gue se estu=
dien en la flor y el fruto, debido & limitaciones en su uso,

C. Estudlos genéticos pora determiner su ploidia, 8¢ supons gue

las formas de cultivo son poliploidias, pero no existe prueba
directa de ello,

Nota: 81 Ud. tleme interés en el estudio ds yuda, en cualquier aspecto,
me agradaria mucho podcr comunicarme con Ud. para intercambiar
informacién,

CO-SEM-572-53
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" (Signature of Secretary)
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- To—The Marketing Officor,

f*,

:

to the Marketing Officer immediately after the close of each week so that

he might co-operate with the Loan Bank in the prompt recovery of Loans.

mu.—-ﬁum—.nm

< PO,

N.B.—These Returns should be forwarded
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/bst of the data are scattered and only locally applicable. |

ey ™ oty

o bt 6"
shiwon_m_zm_miaLhG—oﬁ—pmll’U{nnth_o_E 80p. ) cassava, mandioca,

Importance of yuca ) !
—Starch--used as food ( for man & animal) glue, paper and textile sizing.
2. Protein--foliage, for man and cattle, various % of protein 19-35 (dry wt.) |
3, Vitamins--foliage contains fairly hizh % of carotene, thiamine, riboflavin, |
niacin, and ascorble acid. l
L, Lactic adid--trisls by Dupont found good produc:ion
5. Sauces--basls for such as Worchestershire,

Pletribution--occure on ssl continents except Burope, within latitudes from 2‘{°
North to 27 South, in regions ranging from molst to semi-atid
conditions, from sea level to about 3000 feet.

|
!
|
|
!
—
Historical--Yuca probably originated in Bastern South Anerica, and spread to all |
arens of Central and South America previous to arrival of Columbus. Early Spanish, |
Portugeese, Dutch and English explorers transported 1t to all parts of the
tropical world. :
Few studies were made on the plants prior to 20th century. Neither agriculsuris
nor botanists made extensive experiments wi.h yuca, but increased population
pressures, with a greater demand for food supplies forced attentlon towards yuca, ||
along with other food plants, By 1920 several works on agronomic praciise and one
effort towards classification of the varieties had been completed. Since 1920
more work on various aspects of agronomy, pathology and selec ion has been done.

|
cidssification: Family Euphorbiaceae, genus Manihot. Question of numbers of !pociul
inv-1ved Is In doubt. Most workers call all yucas M, utilissima, but frequently 1t |
is called M, esculenta. Some divide the "bitter" yuca (M. utiliesima) from the |
eweet (M. dulcls). Another name is some imes found involved: M, saxicola, but |
this name requires fur her study to determing validity as a species and relat ions |
to yuea. }

A clasely allied species, M. Gtaziovi, produces ceard rubber.

Rethod of study: This work 1s primarily based upon utilization of mmxmhmix
comparative morphological techniques, in order to determine the basic variations
which exist within the plants called yuca, Within a population it is possible
to determine to a large extent which characteristics ares genetically controlded,
which are influenced by environment.
In order to properly study the variation of the plants, it is imparative
to have available in one situstion as much of the variation as exists. To do
this, a Pmuseum plot" is being established at the Institute for varieties from
all important areas of cultivation. At the same time, this plot can be utilized {
to determine the disease condition of plants brought from various areas.
Once the plote have been established, it will be possible to apply
the above named techniques, ank example of which is as follows, for those |
varieties in cultivation on the grounds at present:
1. Characters of importance are
a, the branching pattern--from unbranched stems to as many ae 5 branches
from a single stem.

b. the distribution of leaf bases per length of stem. |

c. number of lobes of leaf--usually a fairly stable character(within limits)

d, shape of lobes of leaves

e, length of petioles of mature leaves

f, color and shape of the roots.

2. Characters of little importance in this study are those of flower and
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-~ fruit, since both are nproduced in very small numbers, and may nol occur at
all at t!.lo of harvest.

3. Genetic studies will be made to determine condi:inn of plra!.d)'. It ie
" suspected that all the cultivated yucas are a polyploid race, but no accurats
data exists on this c_qp{lit.ian.

‘z;_:,z. g.ymm% EN RN Y —

8”“‘&““1
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Inter-inerican Institutes of A rieultuml Seiences
Turrialba, Costa iiea

1953

1 duly

Study of varistics of cassava or yuca (Hapihot spp.)

Erejeet Title:

Lavid J, Mn‘méwuﬁ

lesderp:

Agriculture, Hingston, Jamales; Ur. lamén Kejfa, s Fod.
Hag, Uafoterce de Colemble; Dr. Carlos A, Erg, Inet, Agron, ,

Seepapatorp:  DUr, Frederiek L. Vellman, PA8; Dr. ¥. 5, Vright, Dept, of
Compinas, Brusil,

#r, Claud L, lemn, Dr, ‘dgar Anderson

Inber-izorigen Institute of Ayrlculiuml Sciences, Twrrislba, C.l.
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1, Froa the standpoint of classification, there hac bowm one single study of
the warisiiep of Haaihot utiliscima: “‘shudc Sebre Algumss Variedudes de
Kandiioess Bresileircs™ by leo [ehntne, published by the Socliedad Naclonal
de Agriculburs, lilc de Janelro, 1917. As the suthor himself peints out,
this work is appliceble only to some T4 varlotiee which he eollsated from
three areas of frazil, ile made his kays froa the verietiss in cultivatien,
without reference o basio varistions, and only for the sske of convenlenge.
Thers is some value to this work, btut net from the stendpoint of the total
pleture of the basie variations.

2. IS is impseible Lo revue all of the agrencale studles done
Hestern ard ‘astern Hemispheres, These stuiies are largely devoted teo

reagtion roported by bDollme, O. G, in Hev, Internat’l. de Bot. 4ppl. &
Blagr. Trop, 32: 559=563, 1952, This color reaction is utilised to
detomine the sscant of HCH contalmed in varicus waristics, snd sesce

Agron, Campinss, Bol. Teen. 7h, 1940) on the vegetative anatomy, snd
Graner, . A. (Bregantia 2: 1942) on some aspsets of the genetlcs of

available to those peopls for whom the
of the specios, in order to determine the
elegtion and breeding,

1. Outtinge of varistiss sent to Turrislba will be placed in "museun plots"
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4in order to eonpare varistions under sisilar enviromssntal conditions.
These cuttings te be sent from fmportant arees of cultivation, 1. e,
Bresil, Colombis, ‘eru, "eusdor, Venesuela, Jamales, Kenyu,

Inddn, Juvs, but with speeial emphasis en lreslilan, Colosblan and
Venesuelan waristies, sinee these areas are considered to be somewhore

near the senter of origin,
2. HNothods of Lreeding will be studied.
a, Tise of pelliration
b, legres of
o, Jagres of storility

3. Statistiosl melhods Lo deteraine stabllity of characteristics of
varietiss under varying envirormental ecaditions,.

k. BKays to the basie variations.
5. Nape in detail of distributivn of sseh basic varistion,
6. Corralation of informsation of each basic wariation.
a, besaription of the morphology
l. Loesl numes of wurious sroas applicd to each =f the varistions.
e. Gtarch yield and other properties (vitemin and protein costent),

7 mmmmmummm
the aselstanes of Ur, Jellsan,

¢ Frogress reports in Twrreialba, or in Jept. of Agriculture
6s that of Jamalea, Spasil, or cliers, Frobable cusulative repert
in Jorpialba or other publicsticr: which has wide penge of tyopleal distribution,

Bate of Initiaticn of opy: July, 1953

R/ ar.
August, 1953
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REPORT OF ANALYSIS ON SAMPLES OF YUCA GROWING AT TURRIALBA, COSTA RICA
INCAP Sample No. 656 658 659 660
IICA Sample No, 2 3 B § N
Sample Name: Yuca d: T TYuca~vainilla Yuca-camota Yuca-Higuerillo

mese

Humedad 5749 598 62,3 62.6
Extracto Etereo 0.7 0l 0.5 0.7
Fibra Cruda 0.9 0.9 0.8 —
Proteinas °*° 0.5 0.5 0.3 Ouls
Cenizas 0.9 1.0 1.0 1.0
Calcio 125 91 85 93
Fésforo 3L 75 18 30
Hieria 0.8°°° 1.6%00 0.0%°° g 7008
Carotenos 0.026 0.018 0,056 0.020
Tiamina 0.07 0.09 0,07 0,08
Riboflavina 0.03 0,03 0.02 0,02
Niacina 0.91 0.85 0.66 0.7k
Acido Ascérbico 61 58 50 58

°®  Nitrégeno x 6.25

°®®  Probably some corntamiretion
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DEPARTMENT OF AGRICULTURE,

Purase Quote JAMAICA. B.W.I.

Reremy NG 328, 7{
20 Tingust, 1955

Dr. David Rogers,
Department of Biology and Geology,
Allegheny College,
Meadville,
Pennsylvania,
Ui Bs As

Dear Dr. Rogers,
I have now received from our Agricultural
Chemist, the various analyses of cassava leaf and
tuber samples from Grove Place and Bodles. I am
——— forwarding one copy to you and trust the informa-
tion will be of use to you.
It was very nice to have you with us again

and I hope you will continue your association
with this Department.

Yours sincerely,

G

Acting Director of Agrienlture
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